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Outline and Disclaimers
• I’m going to try to tell you how to write a simulation 

from scratch
– We’ll spend few words about how to use the data you 

measure to improve your simulation (“tuning”) at the end

• I’m about to blitz through about 15 different topics 
that usually each get their own workshops.  STOP 
ME if  you have questions, please.

• For obvious reasons, this talk is going to be super
biased towards the LHC and ATLAS.  But I can try 
to answer questions about other problems as well!
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Why Simulate Anything
• We can (usually) only build one detector

– What will we miss because of  our detector design?
– How would a slightly different detector affect things?
– How will the detector stand up to radiation damage?

• Most detectors only measure voltages, currents, and times
– It’s an interpretation to say that such-and-such a particle caused such-and-

such a signature in the detector
– We can use simulation to correct our observables and understand our 

(in)efficiencies

• There is only one right answer in nature
– What would new physics look like in our detector?
– Could we find it under realistic conditions?
– What are the biggest problems, and how do we ease them?

• A good simulation is the way to demonstrate to the world that 
you understand your detector and the physics you are studying
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Write Me a Simulation for This:

THIS IS A BORING EVENT
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Simulation Basics
1. Break the problem up as much as possible

– Do you understand all the steps of  the system?

2. For each piece of  the problem, write some code
– Did you remember all the effects for each step?

3. Spend enough time on each piece that you get the accuracy that 
you need out of  them
– Not a moment longer!!

4. Cross your fingers and press the button

How does this look at the LHC?
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Our LHC Simulation: The Dream
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Our LHC Simulation: The Reality?
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This is most people’s view of  the situation
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MC event generation
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Let’s	first	focus	on	the	generator piece	of	LHC	simulation,	which	looks	like	this

Drawing	by	K.	Hamilton



PROLOGUE: QCD REVIEW
Before we talk about simulating QCD
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QCD=SU(3) [nonabelian] gauge theory
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QCD Feynman diagrams
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Running of  QCD coupling constant
• The QCD coupling (𝛂s) 

depends on the energy and 
distance of  interaction: it 
“runs”

• Partons (quarks and gluons) 
have “asymptotic freedom”
– At small R (<<1fm, 𝛂s<1), 

partons can be described as 
individual free particles using 
perturbative QCD

– At small R (>~1fm, 𝛂s~1), 
partons exist only in bound, 
colorless states called hadrons

March	9,	2016 J	Brosamer	- MC	Simulation 12

Measured	coupling	as	a	function	of	
exchanged	Q



Parton density functions (PDFs)

• Protons are composite particles composed of  a 
collection of  quarks and gluons

• PDFs are experimentally measurements of  what 
fraction of  the proton’s momentum the different 
partons have
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MONTE CARLO GENERATOR
So you want to write a simulation?  Start with a…
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Start from the Strong Force
• The LHC collides protons – that 

means we’re dealing with QCD
• That means that one size does not fit all
• There are parts of  the process where 

QCD will be a perturbative theory
– This will be the easy part, and the 

popular part to work on

• There are part of  the process where 
QCD will be non-perturbative
– Here be dragons
– Lots of  lore, little knowledge

Asymptotic
Freedom

Non-Perturbative
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The Master Formula*

*from	Fabio	Maltoni
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The Master Formula*

*from	Fabio	Maltoni
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The Master Formula*

*from	Fabio	Maltoni
March	9,	2016 J	Brosamer	- MC	Simulation 18



The Master Formula*

Parton	Distribution	Functions
(PDFs) Calculation	from	Feynman	diagrams

*from	Fabio	Maltoni
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Parton Distribution Functions

Protons are not fundamental!  
We need to know what exactly we are colliding…

• Distributions of  the 
partons within them 
have been well studied

• Described by the 
fraction of  proton 
momentum carried by 
the parton (x) and the 
momentum transfer 
of  the interaction (Q2)
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Other Options
• Proton structure is very much not an understood thing

– There are aspects that we have a pretty good handle on

• CTEQ and MSTW/MRST are the two biggest players, and 
they have fundamental disagreements about some issues
– This is only going to get more complicated… where is the top?
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Cross Section History
• IN THE BEGINNING… there was 2à2

• But of  course, we don’t observe any of  these things!
– Let’s start here, and we’ll come back to more accurate 

models in a few minutes
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Making an Event

Energy

PDFs
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Making an Event

Energy

PDFs
Calculation
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Making an Event

Energy

PDFs
Calculation
Cross	Section

Now	all	we	do	is	sample	from	that	distribution,	and	we	have	an	event!

Have	to	include	(weighted	appropriately)	all	the	desired	initial	states	
and	all	the	desired	final	states
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The “Underlying Event”

• Additional parton-parton interactions are added
– Probability rises with the ‘overlap’ between the protons

• These are particularly important at the LHC
– Parton-parton cross section rises faster with center-of-mass energy 

than proton-proton cross section

Tevatron

LHC
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Parton Showers

• Partons are “evolved” down to  ~1 GeV (the non-
perturbative regime) using the DGLAP equations
– Describe probability for one particle to branch into two
– Accurate to leading logarithm

• Avoid double counting in two ways:
– Showers must be strictly ordered in some variable

• Common choices are Q2, pT, or opening angle
– Ensure that a shower does not move an event from one matrix 

element’s phase-space into another
• Create ggàgqq in the matrix element or in the parton shower
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Hadronization
• Two approaches: string and cluster fragmentation

q q q qqq-pair

Attached via a 
“string”

String stretches and 
breaks, creating new 

pairs

Repeat until strings are sufficiently low-
energy

qq-pair

Form a colorless 
“cluster”

Clusters decay into other 
clusters or SM particles π-

Repeat until only Standard Model 
particles are left

Pythia Herwig
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The Full Picture
• A generator is meant to go 

from a Lagrangian to 
that mess on the right

• The reality is WAY 
nastier than this

• Also, this picture is a bit 
misleading – what QM 
process looks like that??

Really good generator paper:
http://arxiv.org/abs/0911.5286
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Four Types of  Generators
• Some generators are used for cross-sections ONLY

– These make matrix elements at most (most don’t even do that)
– MCFM is a very common one

• Most generators are used for matrix elements
– These just give you parton (usually) four-vectors from the hard scatter
– They (usually) give output in “public” HepMC format (almost human-

readable, but it is a text file – you can get this from a theorist)
– Alpgen, MadGraph, MC@NLO, PowHeg are all pretty common

• Some can generate the rest of  the event (or the whole event)
– These give final state particles!!  And we write EVNT (ATLAS) format.
– Pythia/Herwig (fortran) and Pythia8/Herwig++/Sherpa (not fortran)
– They include the parton shower, addition of  multiple parton-parton

interactions, initial state radiation, hadronization, and some decays
• Afterburners that improve the modeling of  some observable

– Tauola and Photos are super popular.  Also EVTGEN and some HI stuff.
– Jimmy should really be here – it is an MPI afterburner for fHerwig
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Generator Myths and Evil
• The generator event record is NOT a connected tree of  branchings

– There may be loops, breaks, particles disappear or appearing…
– Some generators in particular (Sherpa) omit some particles (Zs and Ws)
– This is why you ALWAYS want to look at observables if  they are available!!
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vtx_50
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p_114
pdg :21

mom:(0,0 ,454000)
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pos:(-0.0806,1.08,129)

p_120
pdg :21

mom:(534,1600,-81700)

vtx_101
pos:(-0.0806,1.08,129)

p_121
pdg :21

mom:(1870,586,-3400)

vtx_102
pos:(-0.0806,1.08,129)

p_122
pdg :21

mom:(-225,1310, -649)

vtx_104
pos:(-0.0806,1.08,129)

p_123
pdg :21

mom:(-3600,-4180,51200)

vtx_148
pos:(-0.0806,1.08,129)

p_124
pdg :21

mom:(-559,-323,32800)

vtx_164
pos:(-0.0806,1.08,129)

p_125
pdg :1

mom:(0,0 ,158000)

vtx_73
pos:(-0.0806,1.08,129)

p_126
pdg:-3

mom:(255, -234, -192)

vtx_123
pos:(-0.0806,1.08,129)

p_127
pdg :21

mom:( -742 ,4170 , -4140)

vtx_99
pos:(-0.0806,1.08,129)

p_128
pdg :2

mom:(-8710,157, -49700)

vtx_100
pos:(-0.0806,1.08,129)

p_129
pdg :21

mom:(-24.4,3590,-5370)

vtx_122
pos:(-0.0806,1.08,129)

p_130
pdg :21

mom:(-1040,586,-633)

vtx_135
pos:(-0.0806,1.08,129)

p_131
pdg :2

mom:(-8390,151,-47800)

vtx_133
pos:(-0.0806,1.08,129)

p_132
pdg :21

mom:(-683,1210,-48700)

vtx_177
pos:(-0.0806,1.08,129)

p_133
pdg :21

mom:(1330,426,-33200)

vtx_170
pos:(-0.0806,1.08,129)

p_134
pdg :21

mom:(1760,551, -3200)

vtx_141
pos:(-0.0806,1.08,129)

p_135
pdg :2

mom:(-4460,4830,-266000)

vtx_202
pos:(-0.0806,1.08,129)

p_136
pdg :21

mom:(-254,1520,-98000)

vtx_188
pos:(-0.0806,1.08,129)

p_137
pdg :21

mom:(-223,1300,-643)

vtx_189
pos:(-0.0806,1.08,129)

p_138
pdg :21

mom:(720,1880,8690)

vtx_118
pos:(-0.0806,1.08,129)

p_139
pdg :21

mom:(108,273, -367)

vtx_272
pos:(-0.0806,1.08,129)

p_140
pdg:-3

mom:(-2120,-1210,-4300)

vtx_404
pos:(-0.0806,1.08,129)

p_141
pdg :21

mom:(-2330,-324,395000)

vtx_139
pos:(-0.0806,1.08,129)

p_142
pdg :21

mom:(562, -642,54200)

vtx_138
pos:(-0.0806,1.08,129)

p_143
pdg :21

mom:(-823,-1160,810)

vtx_434
pos:(-0.0806,1.08,129)

p_144
pdg :21

mom:(0,0,27600)

vtx_111
pos:(-0.0806,1.08,129)

p_145
pdg :21

mom:(0,0,-350)

p_146
pdg :21

mom:(-715,-638,27000)

vtx_151
pos:(-0.0806,1.08,129)

p_147
pdg :21

mom:(715,638,332)

vtx_152
pos:(-0.0806,1.08,129)

p_148
pdg :21

mom:(1630,2050,-385)

vtx_222
pos:(-0.0806,1.08,129)

p_149
pdg :21

mom:(1700,783, -1780)

vtx_143
pos:(-0.0806,1.08,129)

p_150
pdg :21

mom:(-750,-709,1430)

vtx_142
pos:(-0.0806,1.08,129)

p_151
pdg :21

mom:(-166,-3970,-13700)

vtx_140
pos:(-0.0806,1.08,129)

p_152
pdg :21

mom:(989,-1380,-4030)

vtx_358
pos:(-0.0806,1.08,129)

p_153
pdg :2

mom:(1710,-4480,-13900)

vtx_350
pos:(-0.0806,1.08,129)

p_154
pdg :21

mom:(870 ,872 ,4770)

vtx_132
pos:(-0.0806,1.08,129)

p_155
pdg :21

mom:(1850,-831,5640)

vtx_136
pos:(-0.0806,1.08,129)

p_156
pdg :21

mom:(2700, -1180,2400)

vtx_126
pos:(-0.0806,1.08,129)

p_157
pdg :21

mom:(-662,1190,6020)

vtx_163
pos:(-0.0806,1.08,129)

p_158
pdg :21

mom:(965,1350,12800)

vtx_162
pos:(-0.0806,1.08,129)

p_159
pdg :1

mom:(-1890,3060,46300)

vtx_403
pos:(-0.0806,1.08,129)

p_160
pdg:-3

mom:(2060,1560,-366000)

vtx_192
pos:(-0.0806,1.08,129)

p_161
pdg:3

mom:(-53.3,-534,-58200)

vtx_168
pos:(-0.0806,1.08,129)

p_162
pdg :21

mom:(-612,377,-840)

vtx_169
pos:(-0.0806,1.08,129)

p_163
pdg :21

mom:(-678,2470, -4150)

vtx_134
pos:(-0.0806,1.08,129)

p_164
pdg :21

mom:(758,901, -1110)

vtx_137
pos:(-0.0806,1.08,129)

p_165
pdg:-3

mom:(150,-13.2, -301)

vtx_127
pos:(-0.0806,1.08,129)

p_166
pdg:-3

mom:(0,0,79400)

vtx_37
pos:(-0.0806,1.08,129)

p_167
pdg :21

mom:(0,0,-79800)

vtx_38
pos:(-0.0806,1.08,129)

p_168
pdg :21

mom:(2720, -1150,2400)

vtx_186
pos:(-0.0806,1.08,129)

p_169
pdg:-3

mom:(151,-11.9 , -301)

vtx_373
pos:(-0.0806,1.08,129)

p_170
pdg: -2

mom:(-1180,1270,-4060)

vtx_234
pos:(-0.0806,1.08,129)

p_171
pdg :21

mom:(4200, -797, -4470)

vtx_216
pos:(-0.0806,1.08,129)

p_172
pdg :21

mom:(4230,-2380,47000)

vtx_160
pos:(-0.0806,1.08,129)

p_173
pdg:3

mom:(-3160,-637,-13500)

vtx_377
pos:(-0.0806,1.08,129)

p_174
pdg :21

mom:(901,915,4760)

vtx_161
pos:(-0.0806,1.08,129)

p_175
pdg :2

mom:(-8390,154,-47800)

vtx_254
pos:(-0.0806,1.08,129)

p_176
pdg :21

mom:(-675,2480,-4160)

vtx_174
pos:(-0.0806,1.08,129)

p_177
pdg :21

mom:(-1040,589,-632)

vtx_175
pos:(-0.0806,1.08,129)

p_178
pdg :21

mom:(1890,-780,5640)

vtx_187
pos:(-0.0806,1.08,129)

p_179
pdg :21

mom:(760,903,-1120)

vtx_383
pos:(-0.0806,1.08,129)

p_180
pdg:-3

mom:(-403,-558,15700)

vtx_166
pos:(-0.0806,1.08,129)

p_181
pdg :21

mom:(600,-190,120000)

vtx_180
pos:(-0.0806,1.08,129)

p_182
pdg :21

mom:(-807,-559,65300)

vtx_181
pos:(-0.0806,1.08,129)

p_183
pdg :21

mom:(-1560,-217,264000)

vtx_435
pos:(-0.0806,1.08,129)

p_184
pdg :21

mom:(-761,-2170,-6880)

vtx_212
pos:(-0.0806,1.08,129)

p_185
pdg :21

mom:(807,-1730,-7250)

vtx_211
pos:(-0.0806,1.08,129)

p_186
pdg :21

mom:(1550,485, -2810)

vtx_171
pos:(-0.0806,1.08,129)

p_187
pdg :21

mom:(-247,-358,-457)

vtx_172
pos:(-0.0806,1.08,129)

p_188
pdg :21

mom:(-198, -212,1570)

vtx_173
pos:(-0.0806,1.08,129)

p_189
pdg :21

mom:(1400,643, -1460)

vtx_221
pos:(-0.0806,1.08,129)

p_190
pdg :21

mom:(0,0 ,250000)

vtx_146
pos:(-0.0806,1.08,129)

p_191
pdg :2

mom:(0,0,-945)

p_192
pdg :21

mom:(188,748,250000)

vtx_298
pos:(-0.0806,1.08,129)

p_193
pdg :2

mom:(-188,-748,-758)

vtx_480
pos:(-0.0806,1.08,129)

p_194
pdg: -2

mom:(-1620,-688,14700)

vtx_219
pos:(-0.0806,1.08,129)

p_195
pdg :2

mom:(-97.7, -809,11400)

vtx_412
pos:(-0.0806,1.08,129)

p_196
pdg :21

mom:(-2050,-2380,29200)

vtx_165
pos:(-0.0806,1.08,129)

p_197
pdg :21

mom:(0,0,27600)

vtx_109
pos:(-0.0806,1.08,129)

p_198
pdg :21

mom:(0,0,-15400)

vtx_110
pos:(-0.0806,1.08,129)

p_199
pdg :21

mom:(-709,-655,27000)

vtx_157
pos:(-0.0806,1.08,129)

p_200
pdg :21

mom:(955, -44 .6 ,314)

vtx_228
pos:(-0.0806,1.08,129)

p_201
pdg :21

mom:(-245,699,-15000)

vtx_156
pos:(-0.0806,1.08,129)

p_202
pdg :1

mom:(0,0 ,274000)

vtx_155
pos:(-0.0806,1.08,129)

p_203
pdg :21

mom:(0,0,-1.96)

p_204
pdg :1

mom:(690,48.4 ,131000)

vtx_324
pos:(-0.0806,1.08,129)

p_205
pdg :21

mom:(-690,-48.4,144000)

vtx_325
pos:(-0.0806,1.08,129)

p_206
pdg :21

mom:(390,-66.5,-8890)

vtx_210
pos:(-0.0806,1.08,129)

p_207
pdg :21

mom:(-636,765,-6080)

vtx_209
pos:(-0.0806,1.08,129)

p_208
pdg :21

mom:(-708,-654,26900)

vtx_213
pos:(-0.0806,1.08,129)

p_209
pdg :21

mom:(-1530,-1430,8930)

vtx_178
pos:(-0.0806,1.08,129)

p_210
pdg :21

mom:(133,33.3,3350)

vtx_196
pos:(-0.0806,1.08,129)

p_211
pdg :21

mom:(0,0 ,12500)

vtx_60
pos:(-0.0806,1.08,129)

p_212
pdg:3

mom:(1270, -197,9430)

vtx_167
pos:(-0.0806,1.08,129)

p_213
pdg:-3

mom:(3130,-2000,38500)

vtx_185
pos:(-0.0806,1.08,129)

p_214
pdg :21

mom:(726,738,3840)

vtx_184
pos:(-0.0806,1.08,129)

p_215
pdg:-3

mom:(779,1040,8210)

vtx_411
pos:(-0.0806,1.08,129)

p_216
pdg:3

mom:(-213,1030,8270)

vtx_413
pos:(-0.0806,1.08,129)

p_217
pdg :21

mom:(-263,474,2390)

vtx_273
pos:(-0.0806,1.08,129)

p_218
pdg :21

mom:(-725,-1090,37800)

vtx_409
pos:(-0.0806,1.08,129)

p_219
pdg :21

mom:(-385,131,2840)

vtx_414
pos:(-0.0806,1.08,129)

p_220
pdg :21

mom:(-1500,-1740,21300)

vtx_400
pos:(-0.0806,1.08,129)

p_221
pdg:-3

mom:(315,-873,8870)

vtx_384
pos:(-0.0806,1.08,129)

p_222
pdg :21

mom:(-115,266,9960)

vtx_386
pos:(-0.0806,1.08,129)

p_223
pdg:3

mom:(664,-148,6300)

vtx_376
pos:(-0.0806,1.08,129)

p_224
pdg:3

mom:(373,68.5, -42300)

vtx_195
pos:(-0.0806,1.08,129)

p_225
pdg :21

mom:(-466,-578,-15900)

vtx_197
pos:(-0.0806,1.08,129)

p_226
pdg :21

mom:(-572,352, -785)

vtx_193
pos:(-0.0806,1.08,129)

p_227
pdg :21

mom:(1340,393,-15800)

vtx_176
pos:(-0.0806,1.08,129)

p_228
pdg :21

mom:(108,69.4, -17600)

vtx_205
pos:(-0.0806,1.08,129)

p_229
pdg :21

mom:(1430,449,-2600)

vtx_206
pos:(-0.0806,1.08,129)

p_230
pdg:-3

mom:(102,26 .4 ,446)

vtx_436
pos:(-0.0806,1.08,129)

p_231
pdg:3

mom:(-460,-503,-24.8)

vtx_441
pos:(-0.0806,1.08,129)

p_232
pdg :21

mom:(-87,-93,689)

vtx_440
pos:(-0.0806,1.08,129)

p_233
pdg :21

mom:(-436,1510,-3380)

vtx_380
pos:(-0.0806,1.08,129)

p_234
pdg :21

mom:(-742,1250, -1080)

vtx_387
pos:(-0.0806,1.08,129)

p_235
pdg :21

mom:(-539,305,-327)

vtx_255
pos:(-0.0806,1.08,129)

p_236
pdg :21

mom:(1470,490 , -21200)

vtx_266
pos:(-0.0806,1.08,129)

p_237
pdg :21

mom:(-336,255,-8880)

vtx_267
pos:(-0.0806,1.08,129)

p_238
pdg :21

mom:(-484,855, -34500)

vtx_203
pos:(-0.0806,1.08,129)

p_239
pdg :21

mom:(-558, -1370,5140)

vtx_194
pos:(-0.0806,1.08,129)

p_240
pdg :21

mom:(-970,-59.7,3740)

vtx_198
pos:(-0.0806,1.08,129)

p_241
pdg :21

mom:(0,0 , -425000)

vtx_61
pos:(-0.0806,1.08,129)

p_242
pdg :21

mom:(-146, -205,5810)

vtx_245
pos:(-0.0806,1.08,129)

p_243
pdg :21

mom:(269, -315,152000)

vtx_244
pos:(-0.0806,1.08,129)

p_244
pdg :21

mom:(-331,-229,26800)

vtx_439
pos:(-0.0806,1.08,129)

p_245
pdg :21

mom:(2910,3340,-8720)

vtx_199
pos:(-0.0806,1.08,129)

p_246
pdg :21

mom:(-145,614, -1660)

vtx_288
pos:(-0.0806,1.08,129)

p_247
pdg :2

mom:(0,0,1330)

vtx_34
pos:(-0.0806,1.08,129)

p_248
pdg :21

mom:(866,472,3000)

vtx_224
pos:(-0.0806,1.08,129)

p_249
pdg :21

mom:(521, -170,9020)

vtx_223
pos:(-0.0806,1.08,129)

p_250
pdg:-3

mom:(2470, -1570,30400)

vtx_385
pos:(-0.0806,1.08,129)

p_251
pdg :21

mom:(-50.3,-278,381)

vtx_215
pos:(-0.0806,1.08,129)

p_252
pdg :21

mom:(3270,-1080,3500)

vtx_262
pos:(-0.0806,1.08,129)

p_253
pdg :21

mom:(1390, -574,4150)

vtx_263
pos:(-0.0806,1.08,129)

p_254
pdg :21

mom:(-80.8,1170,-95600)

vtx_201
pos:(-0.0806,1.08,129)

p_255
pdg :21

mom:(-182,399,-2390)

vtx_247
pos:(-0.0806,1.08,129)

p_256
pdg :21

mom:(-214,1250, -616)

vtx_246
pos:(-0.0806,1.08,129)

p_257
pdg :21

mom:(0,0 ,12500)

vtx_159
pos:(-0.0806,1.08,129)

p_258
pdg :21

mom:(0,0,-440000)

vtx_179
pos:(-0.0806,1.08,129)

p_259
pdg:-3

mom:(2500,1310,-366000)

vtx_261
pos:(-0.0806,1.08,129)

p_260
pdg :21

mom:(-571,352,-786)

vtx_294
pos:(-0.0806,1.08,129)

p_261
pdg :21

mom:(-558, -1370,5140)

vtx_316
pos:(-0.0806,1.08,129)

p_262
pdg:3

mom:(423,40 .1 , -42400)

vtx_449
pos:(-0.0806,1.08,129)

p_263
pdg :21

mom:(133,33.3,3350)

vtx_450
pos:(-0.0806,1.08,129)

p_264
pdg :21

mom:(-447,-588,-15900)

vtx_295
pos:(-0.0806,1.08,129)

p_265
pdg :21

mom:(-970,-59.8,3740)

vtx_317
pos:(-0.0806,1.08,129)

p_266
pdg :21

mom:(-511,286,-13900)

vtx_260
pos:(-0.0806,1.08,129)

p_267
pdg :21

mom:(2220,2830,-8500)

vtx_428
pos:(-0.0806,1.08,129)

p_268
pdg :21

mom:(689,510,-948)

vtx_430
pos:(-0.0806,1.08,129)

p_269
pdg :21

mom:(0,0,-19600)

vtx_35
pos:(-0.0806,1.08,129)

p_270
pdg :21

mom:(-775,604,-76900)

vtx_258
pos:(-0.0806,1.08,129)

p_271
pdg :21

mom:(-114,1440,-66300)

vtx_259
pos:(-0.0806,1.08,129)

p_272
pdg :2

mom:(-3650,3960,-218000)

vtx_351
pos:(-0.0806,1.08,129)

p_273
pdg :21

mom:(-469,1020,-78400)

vtx_353
pos:(-0.0806,1.08,129)

p_274
pdg :21

mom:(-14.8,-161,-2160)

vtx_364
pos:(-0.0806,1.08,129)

p_275
pdg :2

mom:(0,0,-529000)

vtx_89
pos:(-0.0806,1.08,129)

p_276
pdg :21

mom:(651,-59.6, -14700)

vtx_314
pos:(-0.0806,1.08,129)

p_277
pdg :21

mom:(-390,177,-3170)

vtx_315
pos:(-0.0806,1.08,129)

p_278
pdg :21

mom:(1280,401, -2330)

vtx_320
pos:(-0.0806,1.08,129)

p_279
pdg :21

mom:(2.95,-930,-3420)

vtx_293
pos:(-0.0806,1.08,129)

p_280
pdg :21

mom:(819,-636,-727)

vtx_243
pos:(-0.0806,1.08,129)

p_281
pdg:3

mom:(7170,-1030,-1890)

vtx_242
pos:(-0.0806,1.08,129)

p_282
pdg :21

mom:(-654,545, -10400)

vtx_214
pos:(-0.0806,1.08,129)

p_283
pdg :21

mom:(247,181, -891)

vtx_231
pos:(-0.0806,1.08,129)

p_284
pdg :21

mom:(161,-27.4,-3660)

vtx_229
pos:(-0.0806,1.08,129)

p_285
pdg :21

mom:(723, -1250, -4240)

vtx_321
pos:(-0.0806,1.08,129)

p_286
pdg :21

mom:(-266,-1480,-6180)

vtx_366
pos:(-0.0806,1.08,129)

p_287
pdg :21

mom:(-411, -1170, -3720)

vtx_352
pos:(-0.0806,1.08,129)

p_288
pdg :21

mom:(-1120,-633,26500)

vtx_227
pos:(-0.0806,1.08,129)

p_289
pdg :21

mom:(403,-14.6 ,291)

vtx_217
pos:(-0.0806,1.08,129)

p_290
pdg :21

mom:(-648,539,-10300)

vtx_218
pos:(-0.0806,1.08,129)

p_291
pdg :21

mom:(420,-625,-588)

vtx_302
pos:(-0.0806,1.08,129)

p_292
pdg :21

mom:(140,231,319)

vtx_275
pos:(-0.0806,1.08,129)

p_293
pdg :21

mom:(3590,-681,-3820)

vtx_274
pos:(-0.0806,1.08,129)

p_294
pdg :21

mom:(748,-18.5 , -65)

vtx_232
pos:(-0.0806,1.08,129)

p_295
pdg :21

mom:(-418,63.9,-792)

vtx_233
pos:(-0.0806,1.08,129)

p_296
pdg :21

mom:(-575,479, -9170)

vtx_230
pos:(-0.0806,1.08,129)

p_297
pdg: -2

mom:(-1670,-315,11000)

vtx_269
pos:(-0.0806,1.08,129)

p_298
pdg :21

mom:(33,-324,3690)

vtx_236
pos:(-0.0806,1.08,129)

p_299
pdg :21

mom:(-768,1660,462)

vtx_237
pos:(-0.0806,1.08,129)

p_300
pdg: -1

mom:(1840,1260, -1410)

vtx_438
pos:(-0.0806,1.08,129)

p_301
pdg :1

mom:(158,130,-192)

vtx_443
pos:(-0.0806,1.08,129)

p_302
pdg :21

mom:(1040,1300, -245)

vtx_276
pos:(-0.0806,1.08,129)

p_303
pdg :21

mom:(694,62.7 ,10100)

vtx_388
pos:(-0.0806,1.08,129)

p_304
pdg :21

mom:(273,9 .89,467)

vtx_391
pos:(-0.0806,1.08,129)

p_305
pdg :21

mom:(420 ,229 ,1460)

vtx_378
pos:(-0.0806,1.08,129)

p_306
pdg :21

mom:(0,0,28400)

vtx_149
pos:(-0.0806,1.08,129)

p_307
pdg :21

mom:(0,0,-15400)

vtx_150
pos:(-0.0806,1.08,129)

p_308
pdg :21

mom:(-1180,-203,26700)

vtx_238
pos:(-0.0806,1.08,129)

p_309
pdg :21

mom:(953,-33.9,321)

vtx_286
pos:(-0.0806,1.08,129)

p_310
pdg :21

mom:(161,-27.4 , -3640)

vtx_330
pos:(-0.0806,1.08,129)

p_311
pdg :21

mom:(-575,479, -9120)

vtx_251
pos:(-0.0806,1.08,129)

p_312
pdg :21

mom:(247,182, -887)

vtx_332
pos:(-0.0806,1.08,129)

p_313
pdg :21

mom:(747,-13,-59.8)

vtx_239
pos:(-0.0806,1.08,129)

p_314
pdg :21

mom:(-418,64.7, -788)

vtx_248
pos:(-0.0806,1.08,129)

p_315
pdg :21

mom:(67.7 , -448,536)

vtx_280
pos:(-0.0806,1.08,129)

p_316
pdg: -2

mom:(-570,1300,-3480)

vtx_374
pos:(-0.0806,1.08,129)

p_317
pdg :21

mom:(-608,-25,-461)

vtx_284
pos:(-0.0806,1.08,129)

p_318
pdg:-3

mom:(0,0,79500)

vtx_124
pos:(-0.0806,1.08,129)

p_319
pdg :21

mom:(-449, -162,714)

vtx_268
pos:(-0.0806,1.08,129)

p_320
pdg :21

mom:(398,19.7,3020)

vtx_271
pos:(-0.0806,1.08,129)

p_321
pdg :21

mom:(-684,1480,411)

vtx_257
pos:(-0.0806,1.08,129)

p_322
pdg :21

mom:(-1450, -14.2 ,23500)

vtx_241
pos:(-0.0806,1.08,129)

p_323
pdg :21

mom:(300,-190,3170)

vtx_240
pos:(-0.0806,1.08,129)

p_324
pdg :21

mom:(713, -12 .4 , -57 .1)

vtx_249
pos:(-0.0806,1.08,129)

p_325
pdg :21

mom:(-178,63.5 ,13100)

vtx_264
pos:(-0.0806,1.08,129)

p_326
pdg :21

mom:(-224, -260,1450)

vtx_337
pos:(-0.0806,1.08,129)

p_327
pdg :21

mom:(-747,-7 .33,12100)

vtx_281
pos:(-0.0806,1.08,129)

p_328
pdg:3

mom:(6480,-1040,-1490)

vtx_402
pos:(-0.0806,1.08,129)

p_329
pdg :21

mom:(961,-211,-647)

vtx_418
pos:(-0.0806,1.08,129)

p_330
pdg :21

mom:(544,-423,-483)

vtx_292
pos:(-0.0806,1.08,129)

p_331
pdg :21

mom:(124, -655 ,144000)

vtx_442
pos:(-0.0806,1.08,129)

p_332
pdg :21

mom:(60 .7 ,221 ,12100)

vtx_444
pos:(-0.0806,1.08,129)

p_333
pdg :21

mom:(-61.1, -86,2440)

vtx_437
pos:(-0.0806,1.08,129)

p_334
pdg :21

mom:(325,301, -221)

vtx_355
pos:(-0.0806,1.08,129)

p_335
pdg :21

mom:(-598,1070,-1160)

vtx_367
pos:(-0.0806,1.08,129)

p_336
pdg :21

mom:(-124,271, -1630)

vtx_362
pos:(-0.0806,1.08,129)

p_337
pdg :21

mom:(-280,368,-164)

vtx_250
pos:(-0.0806,1.08,129)

p_338
pdg :21

mom:(209,-309,-653)

vtx_338
pos:(-0.0806,1.08,129)

p_339
pdg :21

mom:(366,-6.35,-29.3)

vtx_265
pos:(-0.0806,1.08,129)

p_340
pdg :21

mom:(-224,374, -2350)

vtx_334
pos:(-0.0806,1.08,129)

p_341
pdg :21

mom:(-189,106,66.9)

vtx_253
pos:(-0.0806,1.08,129)

p_342
pdg :21

mom:(-442,368,-7000)

vtx_252
pos:(-0.0806,1.08,129)

p_343
pdg :21

mom:(-455,54.7 , -6360)

vtx_331
pos:(-0.0806,1.08,129)

p_344
pdg :21

mom:(-39.7,343,-624)

vtx_340
pos:(-0.0806,1.08,129)

p_345
pdg :21

mom:(-137,76.2,48.3)

vtx_339
pos:(-0.0806,1.08,129)

p_346
pdg :2

mom:(-5400,-48.6,-33000)

vtx_311
pos:(-0.0806,1.08,129)

p_347
pdg :21

mom:(-3000,213,-14700)

vtx_296
pos:(-0.0806,1.08,129)

p_348
pdg :21

mom:(-520,294,-316)

vtx_297
pos:(-0.0806,1.08,129)

p_349
pdg :1

mom:(494,722, -136000)

vtx_401
pos:(-0.0806,1.08,129)

p_350
pdg :21

mom:(215, -293, -2910)

vtx_300
pos:(-0.0806,1.08,129)

p_351
pdg :21

mom:(-676,1460,407)

vtx_270
pos:(-0.0806,1.08,129)

p_352
pdg :21

mom:(22.4 ,872, -59500)

vtx_357
pos:(-0.0806,1.08,129)

p_353
pdg :21

mom:(-870,646,-59600)

vtx_368
pos:(-0.0806,1.08,129)

p_354
pdg :21

mom:( -41 .5 ,525 , -24200)

vtx_363
pos:(-0.0806,1.08,129)

p_355
pdg: -2

mom:(-186,-72.3,-30200)

vtx_453
pos:(-0.0806,1.08,129)

p_356
pdg :2

mom:(-103,472,-15900)

vtx_454
pos:(-0.0806,1.08,129)

p_357
pdg:-3

mom:(2280,1200,-334000)

vtx_446
pos:(-0.0806,1.08,129)

p_358
pdg :21

mom:(3220, -946,4220)

vtx_303
pos:(-0.0806,1.08,129)

p_359
pdg :21

mom:(339,-251,164)

vtx_394
pos:(-0.0806,1.08,129)

p_360
pdg :21

mom:(1100, -452,3270)

vtx_382
pos:(-0.0806,1.08,129)

p_361
pdg :21

mom:(148 ,422 ,5630)

vtx_336
pos:(-0.0806,1.08,129)

p_362
pdg :21

mom:(-297,-359,7480)

vtx_291
pos:(-0.0806,1.08,129)

p_363
pdg :21

mom:(338,-5.86,-27)

vtx_290
pos:(-0.0806,1.08,129)

p_364
pdg :21

mom:(1230,523 , -14700)

vtx_356
pos:(-0.0806,1.08,129)

p_365
pdg :21

mom:(110,71.6 , -10100)

vtx_369
pos:(-0.0806,1.08,129)

p_366
pdg :21

mom:(-199,151, -5250)

vtx_361
pos:(-0.0806,1.08,129)

p_367
pdg :21

mom:(-909,-571,3470)

vtx_279
pos:(-0.0806,1.08,129)

p_368
pdg :21

mom:( -275 ,277 ,2250)

vtx_420
pos:(-0.0806,1.08,129)

p_369
pdg: -2

mom:(-938,-183,5990)

vtx_405
pos:(-0.0806,1.08,129)

p_370
pdg :21

mom:(-761,899,715)

vtx_301
pos:(-0.0806,1.08,129)

p_371
pdg :21

mom:(123,566,-15.9)

vtx_421
pos:(-0.0806,1.08,129)

p_372
pdg :21

mom:(359,17 .8 ,2730)

vtx_278
pos:(-0.0806,1.08,129)

p_373
pdg :21

mom:(-135,63.7,-358)

vtx_309
pos:(-0.0806,1.08,129)

p_374
pdg :21

mom:(175,333,611)

vtx_308
pos:(-0.0806,1.08,129)

p_375
pdg :21

mom:( -195 ,351 ,1770)

vtx_406
pos:(-0.0806,1.08,129)

p_376
pdg :21

mom:(-64.8 ,1 .2 ,15.5)

vtx_375
pos:(-0.0806,1.08,129)

p_377
pdg :21

mom:(3680,-634,-3770)

vtx_395
pos:(-0.0806,1.08,129)

p_378
pdg :21

mom:(110 ,182 ,252)

vtx_390
pos:(-0.0806,1.08,129)

p_379
pdg :21

mom:(374,1090,-77.6)

vtx_433
pos:(-0.0806,1.08,129)

p_380
pdg :21

mom:(663,211,-493)

vtx_445
pos:(-0.0806,1.08,129)

p_381
pdg :21

mom:(0,0,-4620)

vtx_53
pos:(-0.0806,1.08,129)

p_382
pdg :21

mom:( -410 ,75 .1 ,1320)

vtx_417
pos:(-0.0806,1.08,129)

p_383
pdg :21

mom:(339,-328,3050)

vtx_423
pos:(-0.0806,1.08,129)

p_384
pdg :21

mom:(-478,-301,1830)

vtx_416
pos:(-0.0806,1.08,129)

p_385
pdg :21

mom:(362,-337,1880)

vtx_335
pos:(-0.0806,1.08,129)

p_386
pdg :21

mom:(-432,-112,887)

vtx_282
pos:(-0.0806,1.08,129)

p_387
pdg :21

mom:(-609,-5.98,9880)

vtx_283
pos:(-0.0806,1.08,129)

p_388
pdg :21

mom:(-415, -258 ,1110)

vtx_342
pos:(-0.0806,1.08,129)

p_389
pdg :21

mom:(-334,142,4920)

vtx_343
pos:(-0.0806,1.08,129)

p_390
pdg :21

mom:(-292,-2 .87,4730)

vtx_328
pos:(-0.0806,1.08,129)

p_391
pdg :21

mom:(-325,-336,-478)

vtx_392
pos:(-0.0806,1.08,129)

p_392
pdg :21

mom:(-283,311,1110)

vtx_396
pos:(-0.0806,1.08,129)

p_393
pdg:-3

mom:(0,0,80600)

vtx_235
pos:(-0.0806,1.08,129)

p_394
pdg :21

mom:(1240,17.9 , -49.9)

vtx_313
pos:(-0.0806,1.08,129)

p_395
pdg :21

mom:(-283,-51.9,-225)

vtx_312
pos:(-0.0806,1.08,129)

p_396
pdg :21

mom:(0,0,-16000)

vtx_226
pos:(-0.0806,1.08,129)

p_397
pdg: -1

mom:(-260,594,-932)

vtx_429
pos:(-0.0806,1.08,129)

p_398
pdg :1

mom:(115,20 .3 , -611)

vtx_431
pos:(-0.0806,1.08,129)

p_399
pdg :2

mom:(0 ,0 ,1440)

vtx_183
pos:(-0.0806,1.08,129)

p_400
pdg :21

mom:(-187, -122, -24 .7)

vtx_333
pos:(-0.0806,1.08,129)

p_401
pdg :21

mom:(487,69.9,963)

vtx_304
pos:(-0.0806,1.08,129)

p_402
pdg :21

mom:(-258,-313,6520)

vtx_305
pos:(-0.0806,1.08,129)

p_403
pdg :21

mom:(372,-834,-870)

vtx_415
pos:(-0.0806,1.08,129)

p_404
pdg :21

mom:(173,43.6, -964)

vtx_424
pos:(-0.0806,1.08,129)

p_405
pdg :21

mom:(1.79,-563,-2070)

vtx_407
pos:(-0.0806,1.08,129)

p_406
pdg :21

mom:( -217 ,471 , -549)

vtx_306
pos:(-0.0806,1.08,129)

p_407
pdg :21

mom:(-416,-200,-2410)

vtx_307
pos:(-0.0806,1.08,129)

p_408
pdg :21

mom:(-386,-508,-13700)

vtx_451
pos:(-0.0806,1.08,129)

p_409
pdg :21

mom:(-1620,-63.9,-5950)

vtx_310
pos:(-0.0806,1.08,129)

p_410
pdg :21

mom:(-1430,304,-8810)

vtx_397
pos:(-0.0806,1.08,129)

p_411
pdg :21

mom:(-473,267,-287)

vtx_381
pos:(-0.0806,1.08,129)

p_412
pdg :21

mom:(-124,816,163000)

vtx_479
pos:(-0.0806,1.08,129)

p_413
pdg :21

mom:(312,-68.7 ,87200)

vtx_481
pos:(-0.0806,1.08,129)

p_414
pdg :2

mom:(0,0,-946)

vtx_145
pos:(-0.0806,1.08,129)

p_415
pdg :21

mom:(103,129, -2550)

vtx_419
pos:(-0.0806,1.08,129)

p_416
pdg :21

mom:(56.9,-357,-305)

vtx_425
pos:(-0.0806,1.08,129)

p_417
pdg :21

mom:(-706,834,664)

vtx_408
pos:(-0.0806,1.08,129)

p_418
pdg :21

mom:(480 ,129 ,111)

vtx_372
pos:(-0.0806,1.08,129)

p_419
pdg :21

mom:(227,-839,-322)

vtx_398
pos:(-0.0806,1.08,129)

p_420
pdg :21

mom:(2940,-862,3840)

vtx_389
pos:(-0.0806,1.08,129)

p_421
pdg :21

mom:(575, -57 .7 ,1390)

vtx_345
pos:(-0.0806,1.08,129)

p_422
pdg :21

mom:(-196,-2 .28,2270)

vtx_346
pos:(-0.0806,1.08,129)

p_423
pdg :21

mom:(-151,-183,3810)

vtx_341
pos:(-0.0806,1.08,129)

p_424
pdg :21

mom:(14 .7 ,257 , -1570)

vtx_447
pos:(-0.0806,1.08,129)

p_425
pdg :21

mom:(-489,90,-476)

vtx_456
pos:(-0.0806,1.08,129)

p_426
pdg :21

mom:(-159,-76.3,-921)

vtx_455
pos:(-0.0806,1.08,129)

p_427
pdg: -1

mom:(14.5,383,53.6)

vtx_422
pos:(-0.0806,1.08,129)

p_428
pdg :1

mom:(71,-8 .23,320)

vtx_426
pos:(-0.0806,1.08,129)

p_429
pdg :21

mom:(-45 .6 ,21 .5 , -121)

vtx_410
pos:(-0.0806,1.08,129)

p_430
pdg :21

mom:(-1020,351,-4880)

vtx_393
pos:(-0.0806,1.08,129)

p_431
pdg :21

mom:(-2160,-428,-10700)

vtx_399
pos:(-0.0806,1.08,129)

p_432
pdg :2

mom:(-3840,-36.3,-23400)

vtx_379
pos:(-0.0806,1.08,129)

p_433
pdg :21

mom:(-208,30.8,-366)

vtx_344
pos:(-0.0806,1.08,129)

p_434
pdg :21

mom:(502, -74 .3 ,118)

vtx_347
pos:(-0.0806,1.08,129)

p_435
pdg :21

mom:(659,9.56,-26.6)

vtx_329
pos:(-0.0806,1.08,129)

p_436
pdg :21

mom:(-50.6 ,241,-1650)

vtx_360
pos:(-0.0806,1.08,129)

p_437
pdg :21

mom:(510, -214, -14600)

vtx_370
pos:(-0.0806,1.08,129)

p_438
pdg :21

mom:(-199,90,-1610)

vtx_365
pos:(-0.0806,1.08,129)

p_439
pdg :21

mom:(46.4,-369,739)

vtx_448
pos:(-0.0806,1.08,129)

p_440
pdg :21

mom:(-989,-1030,5880)

vtx_457
pos:(-0.0806,1.08,129)

p_441
pdg :21

mom:(-585,-36,2260)

vtx_452
pos:(-0.0806,1.08,129)

p_442
pdg :2

mom:(-2220,-3520,-5700)

vtx_427
pos:(-0.0806,1.08,129)

p_443
pdg :21

mom:(-542,-428,-2000)

vtx_432
pos:(-0.0806,1.08,129)

p_444
pdg :21

mom:(0,0,-20100)

vtx_200
pos:(-0.0806,1.08,129)

p_445
pdg :21

mom:(970,425, -1560)

vtx_354
pos:(-0.0806,1.08,129)

p_446
pdg :21

mom:(499,-350,-1860)

vtx_371
pos:(-0.0806,1.08,129)

p_447
pdg :21

mom:(535, -927, -3140)

vtx_359
pos:(-0.0806,1.08,129)

p_448
pdg :1

mom:(0,0 ,274000)

vtx_153
pos:(-0.0806,1.08,129)

p_449
pdg :21

mom:(0,0,-7.41)

vtx_154
pos:(-0.0806,1.08,129)

p_450
pdg :1

mom:(841,-101,169000)

vtx_482
pos:(-0.0806,1.08,129)

p_451
pdg :21

mom:(-578,-159,99000)

vtx_483
pos:(-0.0806,1.08,129)

p_452
pdg :21

mom:(-263,260,6480)

vtx_484
pos:(-0.0806,1.08,129)

p_453
pdg :21

mom:(0,0,29800)

vtx_225
pos:(-0.0806,1.08,129)

p_454
pdg :21

mom:(0,0,-16000)

vtx_287
pos:(-0.0806,1.08,129)

p_455
pdg :21

mom:(-317,33.9 ,4740)

vtx_458
pos:(-0.0806,1.08,129)

p_456
pdg :21

mom:(657,12, -24 .3)

vtx_459
pos:(-0.0806,1.08,129)

p_457
pdg :21

mom:(160,-27.3,-3640)

vtx_460
pos:(-0.0806,1.08,129)

p_458
pdg :21

mom:(-455,54.8,-6360)

vtx_461
pos:(-0.0806,1.08,129)

p_459
pdg :21

mom:(247,182, -887)

vtx_462
pos:(-0.0806,1.08,129)

p_460
pdg :21

mom:(-188,-121,-24.5)

vtx_463
pos:(-0.0806,1.08,129)

p_461
pdg :21

mom:(-224,374, -2350)

vtx_464
pos:(-0.0806,1.08,129)

p_462
pdg :21

mom:(352, -322,1890)

vtx_465
pos:(-0.0806,1.08,129)

p_463
pdg :21

mom:(118,466,5630)

vtx_466
pos:(-0.0806,1.08,129)

p_464
pdg :21

mom:(-232, -249,1450)

vtx_467
pos:(-0.0806,1.08,129)

p_465
pdg :21

mom:(208,-309,-650)

vtx_468
pos:(-0.0806,1.08,129)

p_466
pdg :21

mom:( -137 ,77 .1 ,47 .7)

vtx_469
pos:(-0.0806,1.08,129)

p_467
pdg :21

mom:(-40,343,-624)

vtx_470
pos:(-0.0806,1.08,129)

p_468
pdg :21

mom:(-172, -154,3820)

vtx_471
pos:(-0.0806,1.08,129)

p_469
pdg :21

mom:(-421, -249 ,1120)

vtx_472
pos:(-0.0806,1.08,129)

p_470
pdg :21

mom:(-360,180,4920)

vtx_473
pos:(-0.0806,1.08,129)

p_471
pdg :21

mom:(-208,31,-367)

vtx_474
pos:(-0.0806,1.08,129)

p_472
pdg :21

mom:(568,-46.4 ,1400)

vtx_475
pos:(-0.0806,1.08,129)

p_473
pdg :21

mom:( -208 ,15 .4 ,2270)

vtx_476
pos:(-0.0806,1.08,129)

p_474
pdg :21

mom:(500,-71.8 ,120)

vtx_477
pos:(-0.0806,1.08,129)

p_475
pdg :21

mom:(151, -220,1380)

vtx_478
pos:(-0.0806,1.08,129)

p_476
pdg :2

mom:(5530, -571, -3250)

vtx_88
pos:(-0.0806,1.08,129)

p_477
pdg :2

mom:(-429,1840,-526000)

vtx_204
pos:(-0.0806,1.08,129)

p_478
pdg :2

mom:(3100,-4570,-18800)

vtx_599
pos:(-0.0806,1.08,129)

p_479
pdg :2

mom:(-3710,4690,-210000)

vtx_589
pos:(-0.0806,1.08,129)

p_480
pdg :21

mom:(-62.2, -1200,-3510)

vtx_601
pos:(-0.0806,1.08,129)

p_481
pdg :21

mom:(-518,1280,-77000)

vtx_541
pos:(-0.0806,1.08,129)

p_482
pdg :21

mom:(1530,378,-3650)

vtx_487
pos:(-0.0806,1.08,129)

p_483
pdg :21

mom:(803,255, -1150)

vtx_516
pos:(-0.0806,1.08,129)

p_484
pdg :21

mom:(1320,570,-16800)

vtx_488
pos:(-0.0806,1.08,129)

p_485
pdg :21

mom:(-14.4,1080,-59000)

vtx_592
pos:(-0.0806,1.08,129)

p_486
pdg :21

mom:(1580,-1420,-6500)

vtx_600
pos:(-0.0806,1.08,129)

p_487
pdg :21

mom:(840,-944,-4490)

vtx_489
pos:(-0.0806,1.08,129)

p_488
pdg :21

mom:(-20,243,-1540)

vtx_485
pos:(-0.0806,1.08,129)

p_489
pdg :21

mom:(-192,167,-4860)

vtx_540
pos:(-0.0806,1.08,129)

p_490
pdg :21

mom:(-77.7 ,271, -1390)

vtx_495
pos:(-0.0806,1.08,129)

p_491
pdg :21

mom:(-50.8,607,-23900)

vtx_590
pos:(-0.0806,1.08,129)

p_492
pdg :21

mom:(-6.18,-154,-2160)

vtx_519
pos:(-0.0806,1.08,129)

p_493
pdg :21

mom:(-174,91.8 , -1260)

vtx_490
pos:(-0.0806,1.08,129)

p_494
pdg :21

mom:(41.7, -1490,-6230)

vtx_486
pos:(-0.0806,1.08,129)

p_495
pdg :21

mom:(320,978,-726)

vtx_551
pos:(-0.0806,1.08,129)

p_496
pdg :21

mom:(-899,847,-57600)

vtx_591
pos:(-0.0806,1.08,129)

p_497
pdg :21

mom:(104,107, -10200)

vtx_517
pos:(-0.0806,1.08,129)

p_498
pdg :21

mom:(515, -162, -15500)

vtx_608
pos:(-0.0806,1.08,129)

p_499
pdg :21

mom:(666,-357,-2930)

p_500
pdg:-3

mom:(-2960,-177,80500)

vtx_285
pos:(-0.0806,1.08,129)

p_501
pdg :21

mom:(2590,-1020,-79800)

vtx_125
pos:(-0.0806,1.08,129)

p_502
pdg :21

mom:(475 ,126 ,127)

vtx_521
pos:(-0.0806,1.08,129)

p_503
pdg:-3

mom:(160,-18,-295)

vtx_577
pos:(-0.0806,1.08,129)

p_504
pdg: -2

mom:(-457,1250, -3510)

vtx_568
pos:(-0.0806,1.08,129)

p_505
pdg :21

mom:(-65.5 ,0 .774,13.2)

vtx_631
pos:(-0.0806,1.08,129)

p_506
pdg:3

mom:(432,-163,6320)

vtx_535
pos:(-0.0806,1.08,129)

p_507
pdg:3

mom:(-2720,-814,-13600)

vtx_565
pos:(-0.0806,1.08,129)

p_508
pdg :21

mom:(367 ,225 ,1470)

vtx_520
pos:(-0.0806,1.08,129)

p_509
pdg :2

mom:(-3090,-339,-23500)

vtx_570
pos:(-0.0806,1.08,129)

p_510
pdg :21

mom:(-327,1460,-3400)

vtx_575
pos:(-0.0806,1.08,129)

p_511
pdg :21

mom:(-464,261,-304)

vtx_573
pos:(-0.0806,1.08,129)

p_512
pdg :21

mom:(974, -461,3310)

vtx_637
pos:(-0.0806,1.08,129)

p_513
pdg :21

mom:(795,885, -1100)

vtx_576
pos:(-0.0806,1.08,129)

p_514
pdg:-3

mom:(-10.5,-893,8880)

vtx_537
pos:(-0.0806,1.08,129)

p_515
pdg:-3

mom:(1360,-1630,30400)

vtx_640
pos:(-0.0806,1.08,129)

p_516
pdg :21

mom:(-480,244,9950)

vtx_536
pos:(-0.0806,1.08,129)

p_517
pdg :21

mom:(-708,1230,-1120)

vtx_574
pos:(-0.0806,1.08,129)

p_518
pdg :21

mom:(323,40.3 ,10100)

vtx_639
pos:(-0.0806,1.08,129)

p_519
pdg :21

mom:(2790,-878,3940)

vtx_635
pos:(-0.0806,1.08,129)

p_520
pdg :21

mom:(101 ,181 ,255)

p_521
pdg :21

mom:(255,8 .33 ,476)

p_522
pdg :21

mom:(-310,-344,-487)

vtx_567
pos:(-0.0806,1.08,129)

p_523
pdg :21

mom:(-859,288,-4910)

vtx_497
pos:(-0.0806,1.08,129)

p_524
pdg :21

mom:(332, -253,177)

vtx_636
pos:(-0.0806,1.08,129)

p_525
pdg :21

mom:(3800,-693,-3630)

vtx_632
pos:(-0.0806,1.08,129)

p_526
pdg :21

mom:(-324,308,1100)

vtx_566
pos:(-0.0806,1.08,129)

p_527
pdg :21

mom:(-1140,190,-8860)

p_528
pdg :21

mom:(236,-848,-310)

vtx_634
pos:(-0.0806,1.08,129)

p_529
pdg :21

mom:(-1810,-567,-10800)

vtx_571
pos:(-0.0806,1.08,129)

p_530
pdg :1

mom:(1300,772,158000)

vtx_96
pos:(-0.0806,1.08,129)

p_531
pdg :1

mom:(1600,1570, -154000)

vtx_74
pos:(-0.0806,1.08,129)

p_532
pdg :21

mom:(-1320,-1640,21300)

vtx_499
pos:(-0.0806,1.08,129)

p_533
pdg :1

mom:(1910,2110,-136000)

vtx_530
pos:(-0.0806,1.08,129)

p_534
pdg:3

mom:(6540,-980,-1490)

vtx_544
pos:(-0.0806,1.08,129)

p_535
pdg :1

mom:(-1500,3290,46300)

vtx_646
pos:(-0.0806,1.08,129)

p_536
pdg:-3

mom:(-2060,-1160,-4300)

vtx_491
pos:(-0.0806,1.08,129)

p_537
pdg: -2

mom:(-888,-153,5990)

vtx_508
pos:(-0.0806,1.08,129)

p_538
pdg :21

mom:(-180,360,1770)

vtx_509
pos:(-0.0806,1.08,129)

p_539
pdg :21

mom:(24, -541, -2070)

p_540
pdg :21

mom:(-695,842,665)

vtx_549
pos:(-0.0806,1.08,129)

p_541
pdg :21

mom:(-414,-909,37800)

vtx_617
pos:(-0.0806,1.08,129)

p_542
pdg :21

mom:(-44 .2 ,22 .9 , -121)

vtx_492
pos:(-0.0806,1.08,129)

p_543
pdg:-3

mom:(847,1080,8210)

vtx_533
pos:(-0.0806,1.08,129)

p_544
pdg :2

mom:(-3.8,-753,11400)

vtx_613
pos:(-0.0806,1.08,129)

p_545
pdg:3

mom:(-145,1070,8270)

vtx_557
pos:(-0.0806,1.08,129)

p_546
pdg :21

mom:(-362,145,2840)

vtx_559
pos:(-0.0806,1.08,129)

p_547
pdg :21

mom:(385,-822,-871)

vtx_493
pos:(-0.0806,1.08,129)

p_548
pdg :21

mom:(-462, -291,1820)

vtx_510
pos:(-0.0806,1.08,129)

p_549
pdg :21

mom:(-399,82,1320)

vtx_511
pos:(-0.0806,1.08,129)

p_550
pdg :21

mom:(973,-201,-646)

vtx_583
pos:(-0.0806,1.08,129)

p_551
pdg :21

mom:(130 ,155 , -2550)

p_552
pdg :21

mom:(-256,288,2250)

p_553
pdg :21

mom:(129,570, -14 .2)

vtx_514
pos:(-0.0806,1.08,129)

p_554
pdg: -1

mom:(19.2 ,387,54.6)

vtx_546
pos:(-0.0806,1.08,129)

p_555
pdg :21

mom:(364,-313,3050)

vtx_507
pos:(-0.0806,1.08,129)

p_556
pdg :21

mom:(183,53.5,-963)

p_557
pdg :21

mom:(61.6,-353,-306)

vtx_496
pos:(-0.0806,1.08,129)

p_558
pdg :1

mom:(75, -5 .57 ,320)

vtx_532
pos:(-0.0806,1.08,129)

p_559
pdg :2

mom:(1400,209,1080)

vtx_289
pos:(-0.0806,1.08,129)

p_560
pdg :21

mom:(-126,1960,-20300)

vtx_319
pos:(-0.0806,1.08,129)

p_561
pdg :2

mom:(-1630,-2910,-4760)

vtx_554
pos:(-0.0806,1.08,129)

p_562
pdg :21

mom:(2540,3840,-9800)

vtx_580
pos:(-0.0806,1.08,129)

p_563
pdg: -1

mom:(-139,709,-852)

vtx_552
pos:(-0.0806,1.08,129)

p_564
pdg :21

mom:(846,671, -1350)

vtx_581
pos:(-0.0806,1.08,129)

p_565
pdg :1

mom:(156,95.5 , -684)

vtx_527
pos:(-0.0806,1.08,129)

p_566
pdg :21

mom:(-501, -242, -1760)

vtx_494
pos:(-0.0806,1.08,129)

p_567
pdg :21

mom:(1020,1310,453000)

vtx_87
pos:(-0.0806,1.08,129)

p_568
pdg :21

mom:(-2120,-1040,-4320)

vtx_277
pos:(-0.0806,1.08,129)

p_569
pdg :21

mom:(91.5 ,955, -248)

p_570
pdg :21

mom:(-1010, -1250,1160)

vtx_627
pos:(-0.0806,1.08,129)

p_571
pdg :21

mom:(-961,546,264000)

vtx_506
pos:(-0.0806,1.08,129)

p_572
pdg:-3

mom:(49 .7 ,1 .86 ,427)

vtx_628
pos:(-0.0806,1.08,129)

p_573
pdg :21

mom:(-56.1 , -79.2 ,2460)

vtx_500
pos:(-0.0806,1.08,129)

p_574
pdg: -1

mom:(903,808,-1850)

vtx_528
pos:(-0.0806,1.08,129)

p_575
pdg :21

mom:(-271, -152,26900)

vtx_505
pos:(-0.0806,1.08,129)

p_576
pdg :21

mom:(-88.1,-92.3,720)

p_577
pdg:3

mom:(-658,-599,167)

vtx_513
pos:(-0.0806,1.08,129)

p_578
pdg :21

mom:(447, -241 ,143000)

vtx_622
pos:(-0.0806,1.08,129)

p_579
pdg :1

mom:(14.8,59.6 , -223)

vtx_579
pos:(-0.0806,1.08,129)

p_580
pdg :21

mom:(87 .5 ,256 ,12100)

vtx_503
pos:(-0.0806,1.08,129)

p_581
pdg :21

mom:(354,60.4, -626)

p_582
pdg :21

mom:(-1050,-563,12500)

vtx_190
pos:(-0.0806,1.08,129)

p_583
pdg :21

mom:(1200,2060,-440000)

vtx_191
pos:(-0.0806,1.08,129)

p_584
pdg:-3

mom:(3190,2760,-334000)

vtx_611
pos:(-0.0806,1.08,129)

p_585
pdg :21

mom:(18.1 ,264, -1560)

p_586
pdg :21

mom:(-19.1, -404,730)

vtx_626
pos:(-0.0806,1.08,129)

p_587
pdg:3

mom:(539,239,-42300)

p_588
pdg :21

mom:(-148, -117,3350)

p_589
pdg :21

mom:(-349,-444,-13700)

vtx_518
pos:(-0.0806,1.08,129)

p_590
pdg :21

mom:(-777, -139,2220)

p_591
pdg: -2

mom:(-104,69.5,-30200)

vtx_542
pos:(-0.0806,1.08,129)

p_592
pdg :2

mom:(-59.8,547,-15900)

vtx_642
pos:(-0.0806,1.08,129)

p_593
pdg :21

mom:(-157,-72.3,-930)

p_594
pdg :21

mom:(-496,88.1,-495)

vtx_594
pos:(-0.0806,1.08,129)

p_595
pdg :21

mom:(-1490,-1300,5800)

p_596
pdg :21

mom:(-404,-1170,29800)

vtx_326
pos:(-0.0806,1.08,129)

p_597
pdg :21

mom:(913,-2730,-15900)

vtx_327
pos:(-0.0806,1.08,129)

p_598
pdg :21

mom:(-381, -152,4720)

vtx_501
pos:(-0.0806,1.08,129)

p_599
pdg :21

mom:(672,-58.6,-0.48)

vtx_498
pos:(-0.0806,1.08,129)

p_600
pdg :21

mom:(368,-648,-3610)

vtx_604
pos:(-0.0806,1.08,129)

p_601
pdg :21

mom:(-91.3,-1030,-6350)

vtx_603
pos:(-0.0806,1.08,129)

p_602
pdg :21

mom:(299,25.7 , -885)

p_603
pdg :21

mom:(-182,-147,-22.6)

p_604
pdg :21

mom:(-88.8,-29.6,-2370)

p_605
pdg :21

mom:(328,-403,1920)

vtx_502
pos:(-0.0806,1.08,129)

p_606
pdg :21

mom:(41 .9 ,245 ,5600)

p_607
pdg :21

mom:(-251, -310,1460)

vtx_512
pos:(-0.0806,1.08,129)

p_608
pdg :21

mom:(247,-431,-619)

p_609
pdg :21

mom:(-135,63.2,38)

vtx_515
pos:(-0.0806,1.08,129)

p_610
pdg :21

mom:(-2 .27 ,228, -645)

p_611
pdg :21

mom:(-223,-304,3820)

p_612
pdg :21

mom:(-434, -304,1120)

p_613
pdg :21

mom:(-427,-13.1 ,4890)

vtx_504
pos:(-0.0806,1.08,129)

p_614
pdg :21

mom:(-185,-37.3,-374)

p_615
pdg :21

mom:(551 , -113 ,1420)

vtx_625
pos:(-0.0806,1.08,129)

p_616
pdg :21

mom:(-238,-74.4 ,2260)

p_617
pdg :21

mom:(507, -119,143)

p_618
pdg :21

mom:(133, -278,1400)

p_619
pdg :21

mom:(-2300,-294,251000)

vtx_144
pos:(-0.0806,1.08,129)

p_620
pdg :2

mom:(-396,-187,-894)

vtx_299
pos:(-0.0806,1.08,129)

p_621
pdg :21

mom:(-1620,625,163000)

vtx_620
pos:(-0.0806,1.08,129)

p_622
pdg :2

mom:(-586,-934,-593)

vtx_586
pos:(-0.0806,1.08,129)

p_623
pdg :21

mom:(-490,-171,87500)

p_624
pdg :1

mom:(-61.8,813,243000)

vtx_322
pos:(-0.0806,1.08,129)

p_625
pdg :21

mom:(-992,-662,49300)

vtx_323
pos:(-0.0806,1.08,129)

p_626
pdg :1

mom:(650 ,142 ,113000)

vtx_630
pos:(-0.0806,1.08,129)

p_627
pdg :21

mom:(-732,192,136000)

p_628
pdg :21

mom:(-972,-184,43400)

vtx_618
pos:(-0.0806,1.08,129)

p_629
pdg :2

mom:(-326,-97.2 ,19700)

vtx_522
pos:(-0.0806,1.08,129)

p_630
pdg :2101

mom:(-390,-133,1.88e+06)

vtx_531
pos:(-0.0806,1.08,129)

p_631
pdg: -2

mom:(-580,30.6,110000)

vtx_587
pos:(-0.0806,1.08,129)

p_632
pdg:3

mom:(-786,-465,77100)

vtx_525
pos:(-0.0806,1.08,129)

p_633
pdg: -1

mom:(604,-74.7 ,84000)

vtx_644
pos:(-0.0806,1.08,129)

p_634
pdg: -2

mom:(-600,-20.3,39300)

vtx_523
pos:(-0.0806,1.08,129)

p_635
pdg: -1

mom:(-398,431,4060)

vtx_584
pos:(-0.0806,1.08,129)

p_636
pdg :2101

mom:(-637,-332,-1 .92e+06)

vtx_526
pos:(-0.0806,1.08,129)

p_637
pdg: -1

mom:(-1170,-388,-20800)

vtx_555
pos:(-0.0806,1.08,129)

p_638
pdg: -2

mom:(-436,-1080,-313000)

vtx_647
pos:(-0.0806,1.08,129)

p_639
pdg :21

mom:(-1.93,507,-3100)

vtx_609
pos:(-0.0806,1.08,129)

p_640
pdg :21

mom:(65.7,-2030,-8300)

vtx_602
pos:(-0.0806,1.08,129)

p_641
pdg :21

mom:(1830,404, -4540)

vtx_606
pos:(-0.0806,1.08,129)

p_642
pdg :21

mom:(1450,725 , -19300)

vtx_610
pos:(-0.0806,1.08,129)

p_643
pdg :21

mom:(1510, -1300, -7420)

vtx_605
pos:(-0.0806,1.08,129)

p_644
pdg :21

mom:(9.06,145,-2230)

vtx_607
pos:(-0.0806,1.08,129)

p_645
pdg:-3

mom:(-2250,-1190,-4670)

vtx_597
pos:(-0.0806,1.08,129)

p_646
pdg :21

mom:(-46.5 ,251,-766)

p_647
pdg :21

mom:(632,-1250,-1490)

p_648
pdg :21

mom:(-658,-314,-2690)

vtx_596
pos:(-0.0806,1.08,129)

p_649
pdg :21

mom:(-124,522 , -2160)

vtx_593
pos:(-0.0806,1.08,129)

p_650
pdg :21

mom:(694,-1610,-1800)

vtx_595
pos:(-0.0806,1.08,129)

p_651
pdg :21

mom:(-2000,478,-13800)

vtx_572
pos:(-0.0806,1.08,129)

p_652
pdg :21

mom:(1180 , -177 ,142)

vtx_545
pos:(-0.0806,1.08,129)

p_653
pdg :21

mom:(-1540, -1940,25100)

vtx_614
pos:(-0.0806,1.08,129)

p_654
pdg :21

mom:(-204,-196,5810)

vtx_616
pos:(-0.0806,1.08,129)

p_655
pdg :21

mom:(-619,-227,6980)

p_656
pdg :21

mom:(461,-681,3310)

p_657
pdg :21

mom:(129 ,501 ,17700)

vtx_623
pos:(-0.0806,1.08,129)

p_658
pdg :21

mom:(-1050,-240,11900)

vtx_615
pos:(-0.0806,1.08,129)

p_659
pdg :21

mom:(-761,-323,114000)

vtx_619
pos:(-0.0806,1.08,129)

p_660
pdg :21

mom:(-1690,738,400000)

vtx_621
pos:(-0.0806,1.08,129)

p_661
pdg :21

mom:(825,-993,6370)

vtx_624
pos:(-0.0806,1.08,129)

p_662
pdg: -2

mom:(-976, -245,6710)

vtx_563
pos:(-0.0806,1.08,129)

p_663
pdg :21

mom:(-436,648,4020)

vtx_558
pos:(-0.0806,1.08,129)

p_664
pdg :21

mom:(-1950,-1590,7630)

vtx_561
pos:(-0.0806,1.08,129)

p_665
pdg :21

mom:(-1180,-56.7,3540)

vtx_560
pos:(-0.0806,1.08,129)

p_666
pdg :21

mom:(-685,-614,2580)

vtx_562
pos:(-0.0806,1.08,129)

p_667
pdg:3

mom:(-840,-746,144)

p_668
pdg :21

mom:(220,1530, -262)

vtx_550
pos:(-0.0806,1.08,129)

p_669
pdg:3

mom:(-976,-682,182)

vtx_548
pos:(-0.0806,1.08,129)

p_670
pdg :21

mom:(1160,315, -1770)

vtx_582
pos:(-0.0806,1.08,129)

p_671
pdg:3

mom:(643,346, -52500)

vtx_539
pos:(-0.0806,1.08,129)

p_672
pdg :21

mom:(-437,-473,-16100)

p_673
pdg :21

mom:(-444,-627,-18300)

vtx_643
pos:(-0.0806,1.08,129)

p_674
pdg :21

mom:(622 ,234 ,1950)

vtx_638
pos:(-0.0806,1.08,129)

p_675
pdg :21

mom:(576,307,381)

vtx_633
pos:(-0.0806,1.08,129)

p_676
pdg :2

mom:(-326,-97.2 ,19700)

vtx_524
pos:(-0.0806,1.08,129)

p_677
pdg: -2

mom:(-600,-20.3,39300)

p_678
pdg : 111

mom:(-927,-125,59000)

vtx_200321
pos:(-0.0808,1.08,129)

p_679
pdg:3

mom:(-786,-465,77100)

vtx_649
pos:(-0.0806,1.08,129)

p_680
pdg :2101

mom:(-637,-332,-1 .92e+06)

p_681
pdg :1

mom:(156,95.5 , -684)

vtx_529
pos:(-0.0806,1.08,129)

p_682
pdg: -1

mom:(903,808,-1850)

p_683
pdg : 111

mom:(1060,906,-2600)

vtx_200320
pos:(-0.0806,1.08,129)

p_684
pdg :1

mom:(1910,2110,-136000)

vtx_650
pos:(-0.0806,1.08,129)

p_685
pdg :2101

mom:(-394,-136,1 .88e+06)

p_686
pdg :1

mom:(75, -5 .57 ,320)

vtx_534
pos:(-0.0806,1.08,129)

p_687
pdg:-3

mom:(847,1080,8210)

p_688
pdg : -211

mom:(115 ,64 .8 ,4400)

p_689
pdg:323

mom:(807,1010,4140)

vtx_200318
pos:(-0.0806,1.08,129)

p_690
pdg:3

mom:(432,-163,6320)

vtx_538
pos:(-0.0806,1.08,129)

p_691
pdg :21

mom:(-480,244,9950)

p_692
pdg:-3

mom:(-10.5,-893,8880)

p_693
pdg: -321

mom:(259,-300,5880)

vtx_200316
pos: (742, -610,14500)

p_694
pdg :213

mom:( -474 ,53 ,11400)

vtx_200314
pos:(-0.0806,1.08,129)

p_695
pdg :311

mom:(156, -567,7870)

vtx_200313
pos:(-0.0806,1.08,129)

p_696
pdg:3

mom:(643,346, -52500)

vtx_543
pos:(-0.0806,1.08,129)

p_697
pdg :21

mom:(-192,167,-4860)

p_698
pdg :21

mom:(-518,1280,-77000)

p_699
pdg: -2

mom:(-104,69.5,-30200)

p_700
pdg: -321

mom:(-477,407, -34400)

vtx_200312
pos:(-269,225,-18900)

p_701
pdg : 111

mom:(336,1000,-32800)

vtx_200311
pos:(-0.0806,1.08,129)

p_702
pdg : 221

mom:(-30.6,449,-97400)

vtx_733
pos:(-0.0806,1.08,129)

p_703
pdg:3

mom:(6540,-980,-1490)

vtx_547
pos:(-0.0806,1.08,129)

p_704
pdg :21

mom:(1180 , -177 ,142)

p_705
pdg: -1

mom:(19.2 ,387,54.6)

p_706
pdg:333

mom:(3890,-650,-1080)

vtx_200310
pos:(-0.0806,1.08,129)

p_707
pdg: -321

mom:(466,423, -65.2)

vtx_200308
pos : (101 ,107 ,114)

p_708
pdg :213

mom:(3390, -545, -145)

vtx_200306
pos:(-0.0806,1.08,129)

p_709
pdg:3

mom:(-976,-682,182)

vtx_553
pos:(-0.0806,1.08,129)

p_710
pdg :21

mom:(-695,842,665)

p_711
pdg :21

mom:(220,1530, -262)

p_712
pdg :21

mom:(320,978,-726)

p_713
pdg: -1

mom:(-139,709,-852)

p_714
pdg: -321

mom:(-349,-85.4,243)

vtx_200304
pos:( -225,-1070,1050)

p_715
pdg :213

mom:(-621,368,508)

vtx_200302
pos:(-0.0806,1.08,129)

p_716
pdg : -211

mom:(-371,-149,400)

p_717
pdg : 211

mom:(147,1100, -1590)

p_718
pdg:331

mom:(-74 .1 ,2140, -555)

vtx_200300
pos:(-0.0806,1.08,129)

p_719
pdg :2

mom:(-1630,-2910,-4760)

vtx_556
pos:(-0.0806,1.08,129)

p_720
pdg: -1

mom:(-1170,-388,-20800)

p_721
pdg :113

mom:(-961,-1360,-2580)

vtx_200299
pos:(-0.0806,1.08,129)

p_722
pdg : 111

mom:(-196,-631,-650)

vtx_200297
pos:(-0.0807,1.08,129)

p_723
pdg :213

mom:(-940,-696,-8020)

vtx_200295
pos:(-0.0806,1.08,129)

p_724
pdg : -211

mom:(-51.9,-256,-7660)

p_725
pdg :213

mom:(-648,-357,-6660)

vtx_200293
pos:(-0.0806,1.08,129)

p_726
pdg:3

mom:(-145,1070,8270)

vtx_564
pos:(-0.0806,1.08,129)

p_727
pdg :21

mom:(-436,648,4020)

p_728
pdg :21

mom:(-362,145,2840)

p_729
pdg :21

mom:(-1180,-56.7 ,3540)

p_730
pdg :21

mom:(-1950,-1590,7630)

p_731
pdg :21

mom:(-685,-614,2580)

p_732
pdg: -2

mom:(-976, -245,6710)

p_733
pdg: -321

mom:(-714,794,6320)

p_734
pdg :321

mom:(-795,206,3050)

p_735
pdg:-313

mom:(-55.4 ,478,7090)

vtx_200291
pos:(-0.0806,1.08,129)

p_736
pdg : 221

mom:(-1370, -617,5440)

vtx_200290
pos:(-0.0806,1.08,129)

p_737
pdg : -211

mom:(-1220, -1220,4460)

vtx_200288
pos:(-646,-885,2970)

p_738
pdg :223

mom:(-1580,-281,9230)

vtx_200284
pos:(-0.0806,1.08,129)

p_739
pdg:3

mom:(-2720,-814,-13600)

vtx_569
pos:(-0.0806,1.08,129)

p_740
pdg :21

mom:(-324,308,1100)

p_741
pdg :21

mom:(-310,-344,-487)

p_742
pdg: -2

mom:(-457,1250, -3510)

p_743
pdg:-323

mom:(-2110,-533,-10400)

vtx_200282
pos:(-0.0806,1.08,129)

p_744
pdg : 221

mom:(-369,-361,-2620)

vtx_200278
pos:(-0.0806,1.08,129)

p_745
pdg : 2114

mom:(-722,243, -258)

vtx_200276
pos:(-0.0806,1.08,129)

p_746
pdg :213

mom:(32.5, -96.1 ,35.1)

vtx_200271
pos:(-0.0806,1.08,129)

p_747
pdg : -2114

mom:(-189,843,-2100)

vtx_200269
pos:(-0.0806,1.08,129)

p_748
pdg : -211

mom:(-450,304, -1120)

p_749
pdg :2

mom:(-3090,-339,-23500)

vtx_578
pos:(-0.0806,1.08,129)

p_750
pdg :21

mom:(-1810,-567,-10800)

p_751
pdg :21

mom:(-2000,478,-13800)

p_752
pdg :21

mom:(-464,261,-304)

p_753
pdg :21

mom:(-708,1230,-1120)

p_754
pdg :21

mom:(-327,1460,-3400)

p_755
pdg :21

mom:(795,885, -1100)

p_756
pdg:-3

mom:(160,-18,-295)

p_757
pdg : 211

mom:(-716,488,-5700)

p_758
pdg : -211

mom:(-4510,-916,-30800)

p_759
pdg : 211

mom:(-433,-117,-2300)

p_760
pdg : 221

mom:(-888,37.1,-6930)

vtx_200263
pos:(-0.0806,1.08,129)

p_761
pdg :113

mom:(-467,734, -1480)

vtx_200262
pos:(-0.0806,1.08,129)

p_762
pdg: -213

mom:(-719,623,-2650)

vtx_200259
pos:(-0.0806,1.08,129)

p_763
pdg : 211

mom:(-108,650,-819)

p_764
pdg : 111

mom:(10 .1 ,111 , -11 .5)

vtx_200258
pos:(-0.0806,1.08,129)

p_765
pdg : 111

mom:(-188,468,-525)

vtx_200257
pos:(-0.0807,1.08,129)

p_766
pdg: -213

mom:(-270,540, -1720)

vtx_200255
pos:(-0.0806,1.08,129)

p_767
pdg :321

mom:(846,769,-1330)

p_768
pdg :1

mom:(14.8,59.6 , -223)

vtx_585
pos:(-0.0806,1.08,129)

p_769
pdg :21

mom:(2540,3840,-9800)

p_770
pdg :21

mom:(846,671, -1350)

p_771
pdg :21

mom:(1160,315, -1770)

p_772
pdg :21

mom:(973,-201,-646)

p_773
pdg: -1

mom:(-398,431,4060)

p_774
pdg :113

mom:(539,1830,-3140)

vtx_200254
pos:(-0.0806,1.08,129)

p_775
pdg : 221

mom:(2070,623,-3860)

vtx_200252
pos:(-0.0806,1.08,129)

p_776
pdg: -213

mom:(1110,1170, -3500)

vtx_200250
pos:(-0.0806,1.08,129)

p_777
pdg : 111

mom:(1030,935, -2110)

vtx_200247
pos:(-0.0806,1.08,129)

p_778
pdg :213

mom:(204,363,-639)

vtx_200245
pos:(-0.0806,1.08,129)

p_779
pdg: -213

mom:(122,92 .8 ,116)

vtx_200243
pos:(-0.0806,1.08,129)

p_780
pdg : 211

mom:(140, -493,1700)

p_781
pdg: -213

mom:(45 .6 ,511 ,1390)

vtx_200241
pos:(-0.0806,1.08,129)

p_782
pdg : 211

mom:(-127,81.9 ,323)

p_783
pdg :2

mom:(-586,-934,-593)

vtx_588
pos:(-0.0806,1.08,129)

p_784
pdg: -2

mom:(-580,30.6,110000)

p_785
pdg : 2212

mom:(-648,-897,-363)

p_786
pdg:-323

mom:(-179,127,82300)

vtx_672
pos:(-0.0806,1.08,129)

p_787
pdg: -3212

mom:(-339,-137,27800)

vtx_200239
pos:(-0.0806,1.08,129)

p_788
pdg :2

mom:(-3710,4690,-210000)

vtx_598
pos:(-0.0806,1.08,129)

p_789
pdg :21

mom:(-50.8,607,-23900)

p_790
pdg :21

mom:(-899,847,-57600)

p_791
pdg :21

mom:(-14.4,1080,-59000)

p_792
pdg :21

mom:(-124 ,522 , -2160)

p_793
pdg :21

mom:(-496,88.1,-495)

p_794
pdg :21

mom:(694,-1610,-1800)

p_795
pdg :21

mom:(-658,-314,-2690)

p_796
pdg:-3

mom:(-2250,-1190,-4670)

p_797
pdg :213

mom:(-2810,3480,-153000)

vtx_200233
pos:(-0.0806,1.08,129)

p_798
pdg : 111

mom:(-428,874, -45700)

vtx_200223
pos:(-0.0808,1.08,129)

p_799
pdg:313

mom:(-1130,2050,-103000)

vtx_200221
pos:(-0.0806,1.08,129)

p_800
pdg: -321

mom:(-396,500,-16100)

vtx_200220
pos:(-268,310,-10200)

p_801
pdg : 211

mom:(-155,-73.3, -12200)

p_802
pdg : -211

mom:(31.6 ,71.1 , -1040)

p_803
pdg : 2212

mom:(42,362, -3840)

p_804
pdg : -2112

mom:(-407,-10.4, -11400)

p_805
pdg: -213

mom:(354, -856, -5720)

vtx_200218
pos:(-0.0806,1.08,129)

p_806
pdg :213

mom:(293,489, -2140)

vtx_200216
pos:(-0.0806,1.08,129)

p_807
pdg :311

mom:(-317,-294,-787)

vtx_200213
pos:(-0.0806,1.08,129)

p_808
pdg:-313

mom:(-1230,-1490,-2530)

vtx_200209
pos:(-0.0806,1.08,129)

p_809
pdg :311

mom:(-1360,-427,-4680)

vtx_200208
pos:(-0.0806,1.08,129)

p_810
pdg :2

mom:(3100,-4570,-18800)

vtx_612
pos:(-0.0806,1.08,129)

p_811
pdg :21

mom:(1580,-1420,-6500)

p_812
pdg :21

mom:(-62.2, -1200,-3510)

p_813
pdg :21

mom:(65.7,-2030,-8300)

p_814
pdg :21

mom:(-91.3,-1030,-6350)

p_815
pdg :21

mom:(368,-648,-3610)

p_816
pdg :21

mom:(1510, -1300, -7420)

p_817
pdg :21

mom:(1830,404, -4540)

p_818
pdg :21

mom:(9.06,145,-2230)

p_819
pdg :21

mom:(515, -162, -15500)

p_820
pdg :21

mom:(-1.93,507,-3100)

p_821
pdg :21

mom:(1450,725 , -19300)

p_822
pdg:-3

mom:(3190,2760,-334000)

p_823
pdg : 221

mom:(2160,-2490,-11300)

vtx_200205
pos:(-0.0806,1.08,129)

p_824
pdg : 211

mom:(1340,-2650,-9750)

p_825
pdg : -211

mom:(189,-308,-1490)

p_826
pdg : 211

mom:(687,-936,-3580)

p_827
pdg :223

mom:(390,-1260,-8120)

vtx_200202
pos:(-0.0806,1.08,129)

p_828
pdg : -211

mom:(5.06,-1810,-6020)

p_829
pdg :213

mom:(555, -1450, -7320)

vtx_200200
pos:(-0.0806,1.08,129)

p_830
pdg : 221

mom:(784,-168,-3700)

vtx_200199
pos:(-0.0806,1.08,129)

p_831
pdg: -213

mom:(506,-363,-2570)

vtx_200195
pos:(-0.0806,1.08,129)

p_832
pdg :113

mom:(1320, -145, -5350)

vtx_200194
pos:(-0.0806,1.08,129)

p_833
pdg :321

mom:(944,-232,-8190)

p_834
pdg:-313

mom:(89,169,-15500)

vtx_200192
pos:(-0.0806,1.08,129)

p_835
pdg:331

mom:(536,627, -18100)

vtx_200190
pos:(-0.0806,1.08,129)

p_836
pdg :223

mom:(1070,611 , -14700)

vtx_200186
pos:(-0.0806,1.08,129)

p_837
pdg : 111

mom:(570,626, -77300)

vtx_200175
pos:(-0.0805,1.08,129)

p_838
pdg:313

mom:(2310,1920,-240000)

vtx_200150
pos:(-0.0806,1.08,129)

p_839
pdg :2

mom:(-3.8,-753,11400)

vtx_629
pos:(-0.0806,1.08,129)

p_840
pdg :21

mom:(-1540, -1940,25100)

p_841
pdg :21

mom:(-1050,-240,11900)

p_842
pdg :21

mom:(-204,-196,5810)

p_843
pdg :21

mom:(-414,-909,37800)

p_844
pdg :21

mom:(-972,-184,43400)

p_845
pdg :21

mom:(-761,-323,114000)

p_846
pdg :21

mom:(-1620,625,163000)

p_847
pdg :21

mom:(-1690,738,400000)

p_848
pdg :21

mom:(447, -241 ,143000)

p_849
pdg :21

mom:(129 ,501 ,17700)

p_850
pdg :21

mom:(825,-993,6370)

p_851
pdg :21

mom:(551 , -113 ,1420)

p_852
pdg :21

mom:(-19.1, -404,730)

p_853
pdg :21

mom:(-1010, -1250,1160)

p_854
pdg:-3

mom:(49 .7 ,1 .86 ,427)

p_855
pdg : 211

mom:(-352, -159,3170)

p_856
pdg : 221

mom:(-825, -1250,16400)

vtx_200148
pos:(-0.0806,1.08,129)

p_857
pdg : 111

mom:(84.6 , -172,4370)

vtx_200147
pos:(-0.0806,1.08,129)

p_858
pdg :311

mom:(-742, -704,20700)

vtx_200144
pos:(-0.0806,1.08,129)

p_859
pdg:-313

mom:(-757, -1270,26500)

vtx_200137
pos:(-0.0806,1.08,129)

p_860
pdg: -213

mom:(-359, -152,25700)

vtx_200133
pos:(-0.0806,1.08,129)

p_861
pdg : 2214

mom:(-915,-59.5 ,85000)

vtx_200132
pos:(-0.0806,1.08,129)

p_862
pdg : -211

mom:(-2130,-289,146000)

vtx_200131
pos:(-288,-40.5,19900)

p_863
pdg : -1114

mom:(-516,141,188000)

vtx_689
pos:(-0.0806,1.08,129)

p_864
pdg : -211

mom:(-683,694,197000)

p_865
pdg : 111

mom:(-256,-346,51500)

vtx_200126
pos:(-0.0807,1.08,129)

p_866
pdg :321

mom:(-132, -243,42500)

p_867
pdg:-323

mom:(-274 ,528 ,141000)

vtx_690
pos:(-0.0806,1.08,129)

p_868
pdg :321

mom:(100,-258,8350)

vtx_200125
pos:(32.1, -107,3480)

p_869
pdg:331

mom:(228,131,12600)

vtx_200119
pos:(-0.0806,1.08,129)

p_870
pdg: -321

mom:(458, -223,5500)

p_871
pdg :113

mom:(-15.5 , -204,5010)

vtx_200118
pos:(-0.0806,1.08,129)

p_872
pdg : 211

mom:(-837,-263,1430)

p_873
pdg : 111

mom:(1070,-940,3120)

vtx_200117
pos:(-0.0802,1.08,129)

p_874
pdg:313

mom:(-439,-703,952)

vtx_200111
pos:(-0.0806,1.08,129)

p_875
pdg :1

mom:(650 ,142 ,113000)

vtx_641
pos:(-0.0806,1.08,129)

p_876
pdg :21

mom:(-65.5 ,0 .774,13.2)

p_877
pdg :21

mom:(3800,-693,-3630)

p_878
pdg :21

mom:(576,307,381)

p_879
pdg :21

mom:(236,-848,-310)

p_880
pdg :21

mom:(2790,-878,3940)

p_881
pdg :21

mom:(332, -253,177)

p_882
pdg :21

mom:(974, -461,3310)

p_883
pdg :21

mom:(622 ,234 ,1950)

p_884
pdg :21

mom:(323,40.3 ,10100)

p_885
pdg:-3

mom:(1360,-1630,30400)

p_886
pdg : 1114

mom:(34.5 , -22.6 ,72800)

vtx_693
pos:(-0.0806,1.08,129)

p_887
pdg :213

mom:(313,314,31800)

vtx_200109
pos:(-0.0806,1.08,129)

p_888
pdg : -2112

mom:(197,-639,1660)

p_889
pdg : 111

mom:(293,452,3260)

vtx_200108
pos:(-0.0806,1.08,129)

p_890
pdg :311

mom:(-357,6 .03,2740)

vtx_200106
pos:(-0.0806,1.08,129)

p_891
pdg : 221

mom:(632, -216,122)

vtx_200105
pos:(-0.0806,1.08,129)

p_892
pdg: -321

mom:(166,93.3,-139)

p_893
pdg :321

mom:(1090,-609,-314)

p_894
pdg: -311

mom:(481,211, -189)

vtx_200102
pos:(-0.0806,1.08,129)

p_895
pdg: -213

mom:(1870,82.3 , -1740)

vtx_200100
pos:(-0.0806,1.08,129)

p_896
pdg : 211

mom:(-88.6,-383,-285)

p_897
pdg : 111

mom:(480,-5 .79,581)

vtx_200099
pos:(-0.0805,1.08,129)

p_898
pdg :113

mom:(1270, -544,2030)

vtx_200097
pos:(-0.0806,1.08,129)

p_899
pdg : 111

mom:(419,-281,-234)

vtx_200095
pos:(-0.0806,1.08,129)

p_900
pdg : -211

mom:(1150 , -451 ,2440)

p_901
pdg :213

mom:(984, -341,3240)

vtx_200093
pos:(-0.0806,1.08,129)

p_902
pdg : -211

mom:(829,-368,3430)

p_903
pdg :223

mom:(907,-295,15000)

vtx_200092
pos:(-0.0806,1.08,129)

p_904
pdg : 211

mom:(2 .4 , -104,354)

vtx_200091
pos:(-47,-125,603)

p_905
pdg:313

mom:(921,-956,23200)

vtx_200087
pos:(-0.0806,1.08,129)

p_906
pdg :2

mom:(-59.8,547,-15900)

vtx_645
pos:(-0.0806,1.08,129)

p_907
pdg :21

mom:(-444,-627,-18300)

p_908
pdg: -1

mom:(604,-74.7 ,84000)

p_909
pdg :213

mom:(84.1 , -272,-8010)

vtx_200084
pos:(-0.0806,1.08,129)

p_910
pdg :311

mom:(-171,310, -15100)

vtx_200080
pos:(-0.0806,1.08,129)

p_911
pdg:-323

mom:(-285,-130,-7440)

vtx_200076
pos:(-0.0806,1.08,129)

p_912
pdg : 111

mom:(-127,-284,-2330)

vtx_200075
pos:(-0.0807,1.08,129)

p_913
pdg : 211

mom:(-237,192,-313)

vtx_200074
pos:(412,-12,-3290)

p_914
pdg : -211

mom:(353,-248,62.7)

p_915
pdg :213

mom:(-113 ,47 .1 ,1140)

vtx_200072
pos:(-0.0806,1.08,129)

p_916
pdg: -213

mom:(214 ,9 .05 ,2240)

vtx_200069
pos:(-0.0806,1.08,129)

p_917
pdg :213

mom:(-10.9,488,549)

vtx_200065
pos:(-0.0806,1.08,129)

p_918
pdg: -213

mom:(-371,-361,2990)

vtx_200064
pos:(-0.0806,1.08,129)

p_919
pdg : 2214

mom:(-19.4,469,10500)

vtx_200063
pos:(-0.0806,1.08,129)

p_920
pdg : -2114

mom:(783,-389,65600)

vtx_200062
pos:(-0.0806,1.08,129)

p_921
pdg :1

mom:(-1500,3290,46300)

vtx_648
pos:(-0.0806,1.08,129)

p_922
pdg: -2

mom:(-436,-1080,-313000)

p_923
pdg : -211

mom:(-239,348,2590)

p_924
pdg : 211

mom:(340 ,547 ,9450)

p_925
pdg :113

mom:(-1100,882,13200)

vtx_200061
pos:(-0.0806,1.08,129)

p_926
pdg :113

mom:(-35.2 ,1250,16400)

vtx_200060
pos:(-0.0806,1.08,129)

p_927
pdg :223

mom:(-425,125,803)

vtx_200057
pos:(-0.0806,1.08,129)

p_928
pdg : 111

mom:(6 .97 ,141 ,2570)

vtx_200055
pos:(-0.0806,1.08,129)

p_929
pdg :223

mom:(757,87.9 ,380)

vtx_200052
pos:(-0.0806,1.08,129)

p_930
pdg : 111

mom:(-606,-203,-755)

vtx_200049
pos:(-0.0808,1.08,129)

p_931
pdg: -213

mom:(-437,-125,-1980)

vtx_200046
pos:(-0.0806,1.08,129)

p_932
pdg : 211

mom:(4.69,290,-1010)

vtx_200045
pos: (853,725,-4580)

p_933
pdg : 111

mom:(137,-70.6,-2880)

vtx_200044
pos:(-0.0806,1.08,129)

p_934
pdg : 1114

mom:(254,138, -4010)

vtx_200043
pos:(-0.0806,1.08,129)

p_935
pdg : 221

mom:(-181,-480,-10800)

vtx_200040
pos:(-0.0806,1.08,129)

p_936
pdg : -2114

mom:(-95.4,161,-38500)

vtx_714
pos:(-0.0806,1.08,129)

p_937
pdg : 211

mom:(115,87, -66700)

p_938
pdg: -213

mom:(-595,-697,-116000)

vtx_200034
pos:(-0.0806,1.08,129)

p_939
pdg : 221

mom:(159,-310,-69000)

vtx_200027
pos:(-0.0806,1.08,129)

p_940
pdg:-323

mom:(-1020,-425,64900)

vtx_200023
pos:(-0.0806,1.08,129)

p_941
pdg :213

mom:(19.3 , -611,5840)

vtx_200021
pos:(-0.0806,1.08,129)

p_942
pdg :311

mom:(444 ,597 ,3700)

vtx_200020
pos:(-0.0806,1.08,129)

p_943
pdg:-313

mom:(-69.5,-29.4,1760)

p_944
pdg : 111

mom:(-95.6,-103,-764)

vtx_200019
pos:(-0.0807,1.08,129)

p_945
pdg : 111

mom:(172 ,168 ,465)

vtx_200018
pos:(-0.0806,1.08,129)

p_946
pdg : -211

mom:(-156,-307,-201)

vtx_200017
pos:(954,-623,-867)

p_947
pdg : 111

mom:(-40.7,296,-601)

vtx_200015
pos:(-0.0807,1.08,129)

p_948
pdg : 2212

mom:(-49.3 , -152,-5510)

p_949
pdg : -2112

mom:(188,299,-42900)

p_950
pdg :223

mom:(-134,131,-529000)

vtx_774
pos:(-0.0806,1.08,129)

p_951
pdg :223

mom:(-458,-501,-149000)

vtx_775
pos:(-0.0806,1.08,129)

p_952
pdg : 2112

mom:(-229 , -174 , -1 .19e+06)

p_953
pdg : -211

mom:(834,359,-31900)

p_954
pdg : 2212

mom:(264,1210, -56000)

p_955
pdg : -2112

mom:(1030,478,-38700)

p_956
pdg : 111

mom:(-387,180,-2850)

vtx_200013
pos:(-0.0807,1.08,129)

p_957
pdg :113

mom:(-125,-54, -4260)

vtx_200010
pos:(-0.0806,1.08,129)

p_958
pdg : -211

mom:(197 ,154 ,131)

p_959
pdg : 211

mom:(205,-374,-0 .0235)

p_960
pdg :113

mom:(-140,51.7 , -1310)

vtx_200009
pos:(-0.0806,1.08,129)

p_961
pdg : -211

mom:(283 ,145 ,4700)

p_962
pdg : 211

mom:(-140,-508,5330)

p_963
pdg : 2112

mom:(-280,578,46600)

p_964
pdg : -2112

mom:(442, -373,42300)

p_965
pdg : -211

mom:( -21 .9 ,427 ,9150)

p_966
pdg : 2212

mom:(-407,-482,100000)

p_967
pdg :223

mom:(-246,133,1 .68e+06)

vtx_777
pos:(-0.0806,1.08,129)

p_1009
pdg: -321

mom:(-34.1,212,38000)

p_1010
pdg : 111

mom:(-145,-90.3,44300)

vtx_792
pos:(-0.0807,1.08,129)

p_1040
pdg : -2112

mom:(-293,278,159000)

p_1041
pdg : 211

mom:(-223, -141,28400)

vtx_200008
pos:(-150,-82,19100)

p_1042
pdg: -321

mom:(47 .1 ,497 ,77600)

p_1043
pdg : 111

mom:(-323,13.4 ,62900)

vtx_200006
pos:(-0.0807,1.08,129)

p_1048
pdg : 2112

mom:(-412,131,53800)

p_1049
pdg : -211

mom:(446,-163,19000)

p_1087
pdg : -2112

mom:(-127,340,-30200)

p_1088
pdg : 111

mom:(30.7,-184,-8320)

vtx_200004
pos:(-0.0806,1.08,129)

p_1116
pdg :22

mom:(23.4 ,250, -13700)

vtx_200003
pos:(32,344,-18700)

p_1117
pdg :22

mom:(-54.3,197,-83600)

p_1213
pdg : 111

mom:(-103,306,-109000)

vtx_838
pos:(-0.0807,1.08,129)

p_1214
pdg :22

mom:(-30.9,-175,-420000)

p_1215
pdg : 211

mom:(-297,-297,-53900)

p_1216
pdg : -211

mom:(-276,-177,-79300)

p_1217
pdg : 111

mom:(113,-35.6 , -15900)

vtx_200001
pos:(-0.0806,1.08,129)

p_1220
pdg : 111

mom:(-368, -14,1 .23e+06)

vtx_840
pos:(-0.0807,1.08,129)

p_1221
pdg :22

mom:(122 ,147 ,447000)

p_1251
pdg :22

mom:(-147,-62.8,42600)

p_1252
pdg :22

mom:(2 .51 , -27 .7 ,1630)

p_1000714
pdg: -321

mom:(292,-97.3,280)

vtx_200305
pos:(-220,-368,2660)

p_1345
pdg :22

mom:(-119,146,-62400)

p_1346
pdg :22

mom:(15.6,161,-46900)

p_1349
pdg :22

mom:(-259,10.9,648000)

p_1350
pdg :22

mom:(-109,-24.9,580000)

p_200001
pdg :22

mom:(133,-36.5,-9650)

vtx_200002
pos:(54.3,-13.9,-3820)

p_200002
pdg : -11

mom:(13.9,-4.16,-1010)

p_200003
pdg :11

mom:(119,-32.4,-8640)

p_200004
pdg : -11

mom:(13.5 ,136, -7450)

p_200005
pdg :11

mom:(9.89,113,-6260)

p_200006
pdg :22

mom:(21.8 , -147,-7900)

vtx_200005
pos:(51.9,-348,-18700)

p_200007
pdg :22

mom:(8.87,-37.4, -411)

p_200008
pdg : -11

mom:(17.5 , -117,-6330)

p_200009
pdg :11

mom:(4.37,-29.2 , -1580)

p_200010
pdg :22

mom:(-137,-49,20100)

vtx_200007
pos:(-27.9,-8.9,4230)

p_200011
pdg : -11

mom:(-61.5,-22.5,9090)

p_200012
pdg :11

mom:(-75.1 , -26.5 ,11000)

p_200013
pdg : -11

mom:(0 .23 , -0 .272,15.2)

p_200014
pdg :11

mom:(0.393,-0.464,26)

p_200015
pdg : 211

mom:(-391,-86.6,-904)

p_200016
pdg : -211

mom:(251,138, -405)

p_200017
pdg : 211

mom:(70.4,-128,-3960)

vtx_200011
pos:(13.5,-27.9,-739)

p_200018
pdg : -211

mom:(-196,73.8,-300)

vtx_200012
pos:(-466,-437,-990)

p_200019
pdg:1000040090

mom:( -75 .2 ,241 , -21 .1)

p_200020
pdg :13

mom:(77.7 , -190,-270)

p_200021
pdg : -14

mom:(-17.6,-9.93,-25.7)

p_200022
pdg :22

mom:(-0.0199,-5.85,-4.88)

p_200023
pdg :22

mom:(-387,186,-2840)

vtx_200014
pos:( -54.8 ,27.4 , -272)

p_200024
pdg : -11

mom:(-58.8,28.3,-432)

p_200025
pdg :11

mom:(-328,158, -2410)

p_200026
pdg :22

mom:(26,29.9 , -164)

p_200027
pdg :22

mom:(-66.6,266,-437)

vtx_200016
pos:( -278,1110,-1700)

p_200028
pdg : -11

mom:(-15.2 ,61.7 , -102)

p_200029
pdg :11

mom:(-51.4 ,204,-335)

p_200030
pdg:1000120260

mom:(147 ,112 ,129)

p_200031
pdg :22

mom:(0.399,-0.344,0.36)

p_200032
pdg :22

mom:(-1.17,-0.576,-0.163)

p_200033
pdg : 2212

mom:(53,-52.7,-37.9)

p_200034
pdg :22

mom:(5,-1 .88,4.34)

p_200035
pdg : -211

mom:(10.7 ,163, -311)

p_200036
pdg :22

mom:(187 ,147 ,453)

p_200037
pdg :11

mom:(-2 .45,3 .78,1)

p_200038
pdg : -11

mom:(-12.6 ,17.3 ,10.4)

p_200039
pdg :22

mom:(33.8,-28.6,-215)

p_200040
pdg :22

mom:(-129,-74.5 , -549)

p_200041
pdg:130

mom:(444 ,597 ,3700)

p_200042
pdg : 211

mom:(54 .2 , -707 ,5180)

p_200043
pdg : 111

mom:(-34.9,95.7 ,658)

vtx_200022
pos:(-0.0806,1.08,129)

p_200044
pdg :22

mom:(-61.7 ,40 ,144)

p_200045
pdg :22

mom:(26 .7 ,55 .7 ,514)

p_200046
pdg: -311

mom:(-1040,-422,61800)

vtx_200024
pos:(-0.0806,1.08,129)

p_200047
pdg : -211

mom:(27.7 , -3 .17,3060)

p_200048
pdg:310

mom:(-1040,-422,61800)

vtx_200025
pos:(-64.2,-24.9,3930)

p_200049
pdg : 211

mom:(-114,28 .7 ,11600)

vtx_200026
pos:(-221,9.36,19500)

p_200050
pdg : -211

mom:(-930,-451,50300)

p_200051
pdg : -11

mom:(-0.0429,-0 .00917,2.51)

p_200052
pdg :11

mom:(-0.0279,-0.00596,1.63)

p_200053
pdg : 211

mom:(126, -122, -21400)

vtx_200030
pos:(134,-110,-19400)

p_200054
pdg : -211

mom:(-110,-59.7, -22400)

p_200055
pdg : 111

mom:(143,-129,-25300)

vtx_200031
pos:(-0.0806,1.08,129)

p_200056
pdg : -11

mom:(0.537,-0.235,-68.5)

p_200057
pdg :11

mom:(0.199,-0.0871,-25.4)

p_200058
pdg : -11

mom:(-0.0178,-0.0457,-6.26)

p_200059
pdg :11

mom:(-0.00693,-0.0178,-2.44)

p_200060
pdg : -11

mom:(-0.205,0.284,-51.8)

p_200061
pdg :11

mom:(-0.0432,0.0598,-10.9)

p_200062
pdg :22

mom:(41 .7 , -127 , -14100)

vtx_200032
pos:(56.8,-172,-19000)

p_200063
pdg :22

mom:(102,-1 .96,-11200)

vtx_200033
pos:(174,-2 .27,-19000)

p_200064
pdg : -11

mom:(6.99,-22.3,-2450)

p_200065
pdg :11

mom:(34.7, -105,-11600)

p_200066
pdg : -11

mom:(51.9 , -1 .77 , -5740)

p_200067
pdg :11

mom:(49.7, -0 .187,-5480)

p_200068
pdg : 111

mom:(-579,-697,-107000)

vtx_200035
pos:(-0.0807,1.08,129)

p_200069
pdg :22

mom:(-494,-622,-88000)

vtx_200036
pos:(-108,-135,-19100)

p_200070
pdg :22

mom:(-85.8,-75.2,-19000)

vtx_200039
pos:(-22.4,-18.5,-4820)

p_200071
pdg : -11

mom:(-143,-181,-25600)

p_200072
pdg :11

mom:(-351,-441,-62400)

vtx_200037
pos:(-108,-135,-19100)

p_200073
pdg :22

mom:(-83.5,-94.9,-13900)

vtx_200038
pos:(-108,-135,-19100)

p_200074
pdg : -11

mom:(-65.7,-74.3,-11000)

p_200075
pdg :11

mom:(-17.8,-20.6,-2990)

p_200076
pdg : -11

mom:(-36.3,-31,-7740)

p_200077
pdg :11

mom:(-49.4,-44.3,-11300)

p_200078
pdg : 211

mom:(-106,-60.7,-1690)

p_200079
pdg : -211

mom:(-108,-318,-6630)

p_200080
pdg : 111

mom:(32.1 , -101, -2470)

vtx_200041
pos:(-0.0806,1.08,129)

p_200081
pdg :22

mom:(62.7,-103,-2310)

vtx_200042
pos:(18.8,-29.9,-567)

p_200082
pdg :22

mom:(-30.6,1.65,-166)

p_200083
pdg : -11

mom:(18.1, -29.7, -682)

p_200084
pdg :11

mom:(44.6,-72.9,-1630)

p_200085
pdg : 2112

mom:(254 ,261 , -3450)

p_200086
pdg : -211

mom:(-0 .222, -124, -558)

p_200087
pdg :22

mom:(97.3 ,14.7 , -972)

p_200088
pdg :22

mom:(39.9,-85.3,-1900)

p_200089
pdg:-13

mom:(88.2,77.1 , -684)

p_200090
pdg :14

mom:(80.3,41.7,-333)

p_200091
pdg : -211

mom:(34.7 , -116,-1460)

vtx_200047
pos:(203,-183,-3300)

p_200092
pdg : 111

mom:(-472,-8 .45, -520)

vtx_200048
pos:(-0.0807,1.08,129)

p_200093
pdg:1000290610

mom:(83.7,-340,-111)

p_200094
pdg : 2112

mom:(1.42, -19.8 , -15.4)

p_200095
pdg : 2112

mom:(28.5, -15.6 , -24.6)

p_200096
pdg : 2112

mom:(-18.6, -14.8 ,41.1)

p_200097
pdg :22

mom:(1.99,-4.34,-1.26)

p_200098
pdg : 2112

mom:(94 .7 , -12 .1 ,14)

p_200099
pdg : -211

mom:(-103,353,-1350)

p_200100
pdg :22

mom:(-212,14.9 , -329)

p_200101
pdg :22

mom:(-260,-23.3,-191)

p_200102
pdg :22

mom:(-395,-64.1,-444)

vtx_200050
pos:(-1080,-174,-1080)

p_200103
pdg :22

mom:(-212,-139,-311)

vtx_200051
pos:(-956,-627,-1270)

p_200104
pdg : -11

mom:(-89.5,-14.3,-101)

p_200105
pdg :11

mom:(-305,-49.8,-343)

p_200106
pdg : -11

mom:(-206,-136,-303)

p_200107
pdg :11

mom:(-5.68,-3.5,-7.66)

p_200108
pdg : 211

mom:(351 ,210 ,175)

p_200109
pdg : -211

mom:(123,-233,7 .16)

vtx_200053
pos:(737,433,649)

p_200110
pdg : 111

mom:(283,111,199)

vtx_200054
pos:(-0.0806,1.08,129)

p_200111
pdg :13

mom:(-159,180,47 .4)

p_200112
pdg : -14

mom:(1 .5 ,20 .7 , -15 .5)

p_200113
pdg :22

mom:(289 ,124 ,176)

p_200114
pdg :22

mom:(-5.53,-13.9,22.6)

p_200115
pdg :22

mom:(4 .4 ,119,968)

vtx_200056
pos:(13.1,355,3020)

p_200116
pdg :22

mom:(2 .57 ,22 .3 ,1600)

p_200117
pdg : -11

mom:(0 .535,5 .61 ,44 .5)

p_200118
pdg :11

mom:(3.86,113,923)

p_200119
pdg : 211

mom:(-46.4,108,180)

vtx_200058
pos:(-29.9,132,2380)

p_200120
pdg : -211

mom:(-372,-128,618)

p_200121
pdg : 111

mom:(-6 .5 ,145,5 .53)

vtx_200059
pos:(-0.0806,1.08,129)

p_200122
pdg:-13

mom:(-23.5 ,77.7 ,160)

p_200123
pdg :14

mom:(27 .7 ,25 .2 ,23)

p_200124
pdg :22

mom:(49.6 ,132,5 .94)

p_200125
pdg :22

mom:(-56.1,13.8,-0.409)

p_200126
pdg : 211

mom:(251 ,757 ,11600)

p_200127
pdg : -211

mom:( -287 ,494 ,4720)

p_200128
pdg : 211

mom:(-878,987,10300)

p_200129
pdg : -211

mom:(-226, -105,2850)

p_200130
pdg : -2212

mom:(325,-90.7 ,43900)

p_200131
pdg : 211

mom:(458, -299,21700)

p_200132
pdg : 2212

mom:(-88.7,508,7600)

p_200133
pdg : 111

mom:(69.3,-38.5,2880)

p_200134
pdg : -211

mom:(-456, -378,2750)

p_200135
pdg : 111

mom:(84.8 ,17.4 ,239)

p_200136
pdg : 211

mom:(324,68.6 ,291)

vtx_200066
pos: (515, -947,1430)

p_200137
pdg : 111

mom:(-335,419,258)

vtx_200068
pos:(-0.0806,1.08,129)

p_200138
pdg:1000080160

mom:(-234,49.6,530)

p_200139
pdg:1000020040

mom:(111 ,219 ,11 .3)

p_200140
pdg : 2112

mom:(32.8,-77.2,-29.6)

p_200141
pdg : 2112

mom:(-83.9,-3.34,62)

p_200142
pdg : 2112

mom:(-81.3,-91.4,-101)

p_200143
pdg : 2212

mom:(-101,-54.9 ,113)

p_200144
pdg : 2212

mom:(-40.9,4 .16,-231)

p_200145
pdg : 111

mom:(13.5,94.3 , -35.2)

p_200146
pdg : 2212

mom:(-177, -258,20 .2)

p_200147
pdg : 2212

mom:(343,-102,-39.7)

vtx_200067
pos: (542,-956,1430)

p_200148
pdg :1000120250

mom:(214 ,7 .53 , -157)

p_200149
pdg :22

mom:(0.114,-0.0886,-0.138)

p_200150
pdg :22

mom:(-0.467,0.169,-0.0458)

p_200151
pdg :22

mom:(-0.51,0 .116,0.377)

p_200152
pdg : 2112

mom:(-17.8,32.9,13.3)

p_200153
pdg : 2212

mom:(78.1,-63.9,-66)

p_200154
pdg : 2212

mom:(0.308,-73.2 ,151)

p_200155
pdg :22

mom:(-110,223,72 .5)

p_200156
pdg :22

mom:(-225,196,186)

p_200157
pdg : -211

mom:(-55.7,348,989)

p_200158
pdg : 111

mom:(269,-339,1250)

vtx_200070
pos:(-0.0806,1.08,129)

p_200159
pdg :22

mom:(106, -79 .5 ,241)

p_200160
pdg :22

mom:(163,-260,1010)

vtx_200071
pos:(529,-843,3410)

p_200161
pdg : -11

mom:(112,-181,699)

p_200162
pdg :11

mom:(51.1 , -79 ,311)

p_200163
pdg : 211

mom:(-280,-161,1080)

p_200164
pdg : 111

mom:(167,208,66)

vtx_200073
pos:(-0.0806,1.08,129)

p_200165
pdg :22

mom:(64.4 ,164,-0 .534)

p_200166
pdg :22

mom:(102,43.8,66.5)

p_200167
pdg:-13

mom:(-97.4, -29.1, -232)

p_200168
pdg :14

mom:(-77 .4 ,5 .02 , -151)

p_200169
pdg :22

mom:(-33.8,-227,-1520)

p_200170
pdg :22

mom:(-93.5,-57.5,-808)

p_200171
pdg: -321

mom:(-449,116,-5030)

vtx_200077
pos:(-864,87.3,-9230)

p_200172
pdg : 111

mom:(164, -247, -2400)

vtx_200078
pos:(-0.0806,1.08,129)

p_200173
pdg :13

mom:(-308,191,-4200)

p_200174
pdg : -14

mom:(-164,-148,-814)

p_200175
pdg :22

mom:(-1.93,-94.7,-938)

p_200176
pdg :22

mom:(166, -152, -1460)

vtx_200079
pos:(406,-371,-3450)

p_200177
pdg : -11

mom:(61.1 , -54.7 , -532)

p_200178
pdg :11

mom:(105,-97.5, -932)

p_200179
pdg:310

mom:(-171,310, -15100)

vtx_200081
pos:(-13,24.5,-1010)

p_200180
pdg : 111

mom:(27.1 ,160, -11300)

vtx_200082
pos:(-13,24.5,-1010)

p_200181
pdg : 111

mom:(-198,150,-3870)

vtx_200083
pos:(-13,24.5,-1010)

p_200182
pdg :22

mom:(35.2,26.6, -871)

p_200183
pdg :22

mom:(-8.09,133,-10400)

p_200184
pdg :22

mom:(-21.7, -18.7, -842)

p_200185
pdg :22

mom:(-176,169,-3030)

p_200186
pdg : 211

mom:(-199,-429,-2570)

vtx_200085
pos:(-384,-423,-3040)

p_200187
pdg : 111

mom:(283,157, -5430)

vtx_200086
pos:(-0.0806,1.08,129)

p_200188
pdg:-13

mom:(-350,-278,-2510)

p_200189
pdg :14

mom:(-0.293,-18.7,-64.4)

p_200190
pdg :22

mom:(234,171 , -4050)

p_200191
pdg :22

mom:(49.4 , -14.5 , -1380)

p_200192
pdg :311

mom:(262, -682,12700)

vtx_200088
pos:(-0.0806,1.08,129)

p_200193
pdg : 111

mom:(659, -275,10500)

vtx_200089
pos:(-0.0806,1.08,129)

p_200194
pdg:130

mom:(262, -682,12700)

p_200195
pdg :22

mom:(522, -210,8970)

p_200196
pdg :22

mom:(137, -65.2 ,1530)

vtx_200090
pos: (27 .4 , -12 ,437)

p_200197
pdg : -11

mom:(131, -57 .8 ,1420)

p_200198
pdg :11

mom:(6.15, -7 .45,109)

p_200199
pdg:-13

mom:(-60.3,-91.8,317)

p_200200
pdg :14

mom:(-9 .25,17.8 ,35.5)

p_200201
pdg : 211

mom:(-25.6 ,74 .1 ,4320)

p_200202
pdg : -211

mom:(933,-370,10700)

p_200203
pdg : 211

mom:(-106,-479,1930)

p_200204
pdg : 111

mom:(1090,138,1310)

vtx_200094
pos:(-0.0806,1.08,129)

p_200205
pdg :22

mom:(936,133,1050)

p_200206
pdg :22

mom:(153,4 .62 ,259)

p_200207
pdg :22

mom:(171, -170, -164)

vtx_200096
pos: (22.1 , -21,108)

p_200208
pdg :22

mom:(248,-111,-69.7)

p_200209
pdg : -11

mom:(123,-123,-118)

p_200210
pdg :11

mom:(48.6,-47.8,-46.6)

p_200211
pdg : 211

mom:(91.5 , -9 .41,44.4)

p_200212
pdg : -211

mom:(1180,-534,1990)

vtx_200098
pos:(1130,-193,1910)

p_200213
pdg:1000280600

mom:(72 .1 ,109 ,147)

p_200214
pdg :22

mom:(0.104,-0.0771,-0.331)

p_200215
pdg : 2112

mom:(-1.66,32.4,-21.3)

p_200216
pdg : 2112

mom:(3.42,-26.6,37.6)

p_200217
pdg :22

mom:(-1.36,0.00723,-0.241)

p_200218
pdg :22

mom:(-2.1,-3,3.84)

p_200219
pdg : 2112

mom:(111,69 .9 ,441)

p_200220
pdg : 211

mom:(162,362,-80.3)

p_200221
pdg : -211

mom:(924 , -455 ,1450)

p_200222
pdg :22

mom:(203,-68.6,237)

p_200223
pdg :11

mom:(201 ,47 .1 ,252)

p_200224
pdg : -11

mom:(76 .5 ,15 .7 ,92 .7)

p_200225
pdg : -211

mom:(712 ,224 , -1050)

p_200226
pdg : 111

mom:(1150, -141, -690)

vtx_200101
pos:(-0.0804,1.08,129)

p_200227
pdg :22

mom:(446,-50.8, -191)

p_200228
pdg :22

mom:(708,-90.6,-499)

p_200229
pdg:310

mom:(481,211, -189)

vtx_200103
pos:(50.9,23.4,109)

p_200230
pdg : 111

mom:(33.1,-82.8,6.34)

p_200231
pdg : 111

mom:(448,293,-195)

vtx_200104
pos:(50.9,23.4,109)

p_200232
pdg :22

mom:(365,168,-148)

p_200233
pdg :22

mom:(83.6,126,-48)

p_200234
pdg :22

mom:(407 ,119 ,187)

p_200235
pdg :22

mom:(225,-335,-65.6)

p_200236
pdg:310

mom:(-357,6 .03,2740)

vtx_200107
pos:( -8 .27,1 .22,192)

p_200237
pdg : 211

mom:(-82,192,1020)

p_200238
pdg : -211

mom:(-275, -186,1710)

p_200239
pdg :22

mom:(77.8 ,39.7 ,404)

p_200240
pdg :22

mom:(215 ,413 ,2850)

p_200241
pdg : 211

mom:(414,443,28600)

p_200242
pdg : 111

mom:(-101, -128,3210)

vtx_200110
pos:(-0.0807,1.08,129)

p_200243
pdg :22

mom:(-115, -130,3170)

p_200244
pdg :22

mom:(14 .2 ,1 .68 ,44 .7)

p_200245
pdg :311

mom:(25 .7 , -413 ,421)

vtx_200112
pos:(-0.0806,1.08,129)

p_200246
pdg : 111

mom:(-465,-290,530)

vtx_200116
pos:(-0.0807,1.08,129)

p_200247
pdg:310

mom:(25 .7 , -413 ,421)

vtx_200113
pos:(0 .736,-12.1,143)

p_200248
pdg : 111

mom:(-63.2,-366,453)

vtx_200114
pos:(0 .736,-12.1,143)

p_200249
pdg : 111

mom:(88.9,-47.3,-31.6)

vtx_200115
pos:(0 .736,-12.1,143)

p_200250
pdg :22

mom:(35.4 , -190,231)

p_200251
pdg :22

mom:(-98.6, -176,222)

p_200252
pdg :22

mom:(-28.4, -17.7, -37.4)

p_200253
pdg :22

mom:(117,-29.6 ,5 .81)

p_200254
pdg :22

mom:(-153, -142,131)

p_200255
pdg :22

mom:(-312,-148,400)

p_200256
pdg :22

mom:(1040,-930,3010)

p_200257
pdg :22

mom:(24,-10.3 ,108)

p_200258
pdg : 211

mom:(-52 .5 ,455 ,1300)

p_200259
pdg : -211

mom:(36.9,-659,3700)

p_200260
pdg : 111

mom:(-16.2,108,2080)

vtx_200120
pos:(-0.0806,1.08,129)

p_200261
pdg : 111

mom:(122 ,140 ,4060)

vtx_200121
pos:(-0.0806,1.08,129)

p_200262
pdg : 221

mom:(122 , -117 ,6470)

vtx_200122
pos:(-0.0806,1.08,129)

p_200263
pdg :22

mom:(-48.9,-4.66,922)

p_200264
pdg :22

mom:(32 .7 ,113 ,1160)

p_200265
pdg :22

mom:(2 .95 ,102 ,2140)

p_200266
pdg :22

mom:(119,38.4 ,1930)

p_200267
pdg :22

mom:(-96.9,-139,669)

vtx_200123
pos:(-395,-567,2860)

p_200268
pdg :22

mom:(219,22 ,5800)

p_200269
pdg : -11

mom:(-14.3,-20.8,99.5)

p_200270
pdg :11

mom:(-82.5 , -118,570)

vtx_200124
pos:(-498,-686,3470)

p_200271
pdg :22

mom:(-96.1,-98,497)

p_200272
pdg:-13

mom:(18.3 , -221,1590)

p_200273
pdg :14

mom:(56.6 , -49.1 ,6740)

p_200274
pdg :22

mom:(6.07, -47.3 ,3410)

p_200275
pdg :22

mom:(-262,-298,48100)

vtx_200127
pos:(-19.9,-21.5,3760)

p_200276
pdg : -11

mom:(-97.9, -110,17800)

p_200277
pdg :11

mom:(-164,-188,30300)

vtx_200128
pos:(-20,-21.6,3780)

p_200278
pdg :22

mom:(-129,-133,22300)

vtx_200129
pos:(-20.2,-21.7,3810)

p_200279
pdg : -11

mom:(-76.2 , -78.5 ,13200)

p_200280
pdg :11

mom:(-52.8 , -54.5 ,9140)

p_200281
pdg : -11

mom:(-0.00467,-0.000544,0.306)

p_200282
pdg :11

mom:(-0.077,-0.00897,5.04)

p_200283
pdg : -11

mom:(-0 .265,-0 .0541,17.4)

p_200284
pdg :11

mom:(-0.286,-0.0583,18.8)

p_200285
pdg : 2212

mom:(-995,-96.7,80400)

p_200286
pdg : 111

mom:(80,37.2 ,4610)

p_200287
pdg : 111

mom:(-348,-90.2,4950)

vtx_200134
pos:(-0.0807,1.08,129)

p_200288
pdg :22

mom:(-235,-107,3940)

vtx_200135
pos:(-32.1,-13.5,666)

p_200289
pdg :22

mom:(-112,16.8 ,1010)

vtx_200136
pos:(-358,54.5,3340)

p_200290
pdg : -11

mom:(-92.6 , -41.1 ,1550)

p_200291
pdg :11

mom:(-143,-65.9,2390)

p_200292
pdg : -11

mom:(-106,15.6,961)

p_200293
pdg :11

mom:(-6 .17 ,1 .11 ,47 .1)

p_200294
pdg: -321

mom:(-325, -1050,17200)

vtx_200138
pos:(-9.4,-29.9,638)

p_200295
pdg : 211

mom:(-433,-220,9260)

p_200296
pdg:1000020040

mom:(-165,201,25 .4)

p_200297
pdg:1000020040

mom:(-7.69,-69.3,13.3)

p_200298
pdg : -211

mom:(317,-110,8600)

p_200299
pdg:310

mom:(44.8 , -567,8170)

vtx_200139
pos:(-8.02,-47.5,891)

p_200300
pdg : 2112

mom:(-868,-287,409)

p_200301
pdg : 111

mom:(117, -416,3390)

vtx_200140
pos:(-8.02,-47.5,891)

p_200302
pdg : 111

mom:(-72 .2 , -151 ,4780)

vtx_200143
pos:(-8.02,-47.5,891)

p_200303
pdg :22

mom:(120 , -275 ,1920)

vtx_200141
pos:(142,-393,3300)

p_200304
pdg :22

mom:(-2 .77, -140,1480)

vtx_200142
pos:(-12.5, -276,3290)

p_200305
pdg : -11

mom:(60.5, -139,972)

p_200306
pdg :11

mom:(59.1, -136,946)

p_200307
pdg : -11

mom:(-0.959,-46.7,493)

p_200308
pdg :11

mom:(-1.81,-93.6,984)

p_200309
pdg :22

mom:(-42.5 , -116,1690)

p_200310
pdg :22

mom:(-29.7,-35.1,3080)

p_200311
pdg:310

mom:(-742, -704,20700)

vtx_200145
pos:(-15.8,-13.8,567)

p_200312
pdg : 211

mom:(-406,-631,13200)

p_200313
pdg : -211

mom:(-336,-72.3,7470)

vtx_200146
pos:(-1010,-336,22800)

p_200314
pdg :13

mom:(-323,-110,6780)

p_200315
pdg : -14

mom:(-8 .22 ,2 .72 ,651)

p_200316
pdg :22

mom:(16, -45 .7 ,311)

p_200317
pdg :22

mom:(68.6,-127,4060)

p_200318
pdg : 211

mom:(-98.2,-176,2870)

p_200319
pdg : -211

mom:(-221,-288,4900)

p_200320
pdg : 111

mom:(-505,-788,8670)

vtx_200149
pos:(-0.0807,1.08,129)

p_200321
pdg :22

mom:(-320,-564,6440)

p_200322
pdg :22

mom:(-185, -224,2230)

p_200323
pdg :311

mom:(818,477, -82100)

vtx_200151
pos:(-0.0806,1.08,129)

p_200324
pdg : 111

mom:(1490,1440, -158000)

vtx_200152
pos:(-0.0804,1.08,129)

p_200325
pdg:310

mom:(818,477, -82100)

p_200326
pdg :22

mom:(704,657, -78400)

vtx_200153
pos:(35.2,34,-3800)

p_200327
pdg :22

mom:(784,785, -79700)

vtx_200160
pos:(19.9,21.1,-1900)

p_200328
pdg : -11

mom:(553,516,-61600)

vtx_200154
pos:(35.3,34.1,-3810)

p_200329
pdg :11

mom:(151,140, -16800)

p_200330
pdg :22

mom:(183,171, -20400)

vtx_200159
pos: (172,162, -19100)

p_200331
pdg :22

mom:(172,170, -20000)

vtx_200158
pos:(170,165,-19000)

p_200332
pdg :22

mom:(81.6 ,91.5 , -10500)

vtx_200157
pos:(170,165,-19100)

p_200333
pdg : -11

mom:(25,27.8 , -3200)

p_200334
pdg :11

mom:(56.6,63.7,-7310)

p_200335
pdg : -11

mom:(8.69,8.31,-987)

p_200336
pdg :11

mom:(164,162, -19000)

p_200337
pdg : -11

mom:(16.9,16,-1870)

p_200338
pdg :11

mom:(166,155, -18500)

p_200339
pdg : -11

mom:(517 ,517 , -52500)

vtx_200161
pos:(20.4,21.6,-1960)

p_200340
pdg :11

mom:(267,268, -27200)

vtx_200169
pos:(21.5,22.6, -2060)

p_200341
pdg :22

mom:(83.8,84.1,-8550)

vtx_200168
pos: (20.5 ,21.7 , -1970)

p_200342
pdg :22

mom:(113 ,112 , -11500)

vtx_200167
pos:(202,203,-20600)

p_200343
pdg :22

mom:(159,160,-16100)

vtx_200164
pos:(202,204,-20400)

p_200344
pdg : -11

mom:(128,130, -13200)

vtx_200165
pos:(202,204,-20400)

p_200345
pdg :11

mom:(30.9,29.3,-2950)

p_200346
pdg :22

mom:(104,94.8, -10100)

vtx_200166
pos:(202,204,-20400)

p_200347
pdg : -11

mom:(24.6 ,27 .6 , -2440)

p_200348
pdg :11

mom:(79,67.2, -7660)

p_200349
pdg : -11

mom:(85.6,86,-8760)

p_200350
pdg :11

mom:(27 ,26 .4 , -2760)

p_200351
pdg : -11

mom:(45.6,46,-4680)

p_200352
pdg :11

mom:(38.2,38.2,-3870)

p_200353
pdg :22

mom:(266,240, -25400)

vtx_200170
pos: (211,194, -20200)

p_200354
pdg : -11

mom:(254 ,229 , -24400)

vtx_200171
pos: (211,194, -20200)

p_200355
pdg :11

mom:(11.7 ,10.9 , -1060)

p_200356
pdg :22

mom:(137,104, -12400)

vtx_200172
pos: (211,194, -20200)

p_200357
pdg : -11

mom:(115,87 .7 , -10700)

vtx_200173
pos: (211,194, -20200)

p_200358
pdg :11

mom:(22.8 ,16, -1730)

p_200359
pdg :22

mom:(90.6 ,44, -7250)

vtx_200174
pos:(212,194,-20300)

p_200360
pdg : -11

mom:(4.96,2.25,-389)

p_200361
pdg :11

mom:(85.7,41.8,-6860)

p_200362
pdg :22

mom:(452 ,411 , -53200)

vtx_200176
pos:(163,149,-19100)

p_200363
pdg :22

mom:(118 ,215 , -24100)

vtx_200183
pos:(15.5,29.5, -3050)

p_200364
pdg : -11

mom:(105,95 .7 , -12500)

vtx_200177
pos:(163,149,-19100)

p_200365
pdg :11

mom:(346,315,-40800)

vtx_200179
pos:(163,149,-19100)

p_200366
pdg :22

mom:(97.3 ,78.1 , -10400)

vtx_200178
pos:(163,149,-19100)

p_200367
pdg : -11

mom:(65.8 ,54.8 , -7140)

p_200368
pdg :11

mom:(31.5 ,23.4 , -3260)

p_200369
pdg :22

mom:(258,236,-30600)

vtx_200180
pos:(163,150,-19100)

p_200370
pdg : -11

mom:(84.8,76.5,-9940)

p_200371
pdg :11

mom:(173,159, -20700)

vtx_200181
pos:(163,150,-19100)

p_200372
pdg :22

mom:(160,147, -19000)

vtx_200182
pos:(163,150,-19100)

p_200373
pdg : -11

mom:(38.4 ,34.7 , -4560)

p_200374
pdg :11

mom:(121 ,112 , -14400)

p_200375
pdg : -11

mom:(107,192, -21600)

vtx_200184
pos:(15.8,30,-3110)

p_200376
pdg :11

mom:(11 .1 ,23 .2 , -2470)

p_200377
pdg :22

mom:(67,121, -13300)

vtx_200185
pos:(18.6,34.9,-3650)

p_200378
pdg : -11

mom:(39.6,71,-7870)

p_200379
pdg :11

mom:(27.4 ,49.6 , -5460)

p_200380
pdg : 211

mom:(50.6,155,-3030)

vtx_200187
pos:(9.39,25.8,-365)

p_200381
pdg : -211

mom:(327, -29.2 , -4420)

p_200382
pdg : 111

mom:(692,485, -7260)

vtx_200189
pos:(-0.0804,1.08,129)

p_200383
pdg:1000020040

mom:(-118,0 .187,-204)

p_200384
pdg:1000020040
mom:(240,61.9 ,13)

p_200385
pdg :22

mom:(-2.7,-3.99,0.439)

p_200386
pdg : -211

mom:(30.5, -128,293)

p_200387
pdg : 211

mom:(-420,-371,-676)

vtx_200188
pos:(-1140,-84.2,-1870)

p_200388
pdg : 2212

mom:(336,587, -2450)

p_200389
pdg:1000130270

mom:(-70.5,39.2,55.6)

p_200390
pdg :22

mom:(112,66.7 , -1590)

p_200391
pdg :22

mom:(580,418, -5670)

p_200392
pdg :113

mom:(263,201, -12300)

vtx_200191
pos:(-0.0806,1.08,129)

p_200393
pdg :22

mom:(273,426, -5880)

p_200394
pdg : 211

mom:(221,399, -9170)

p_200395
pdg : -211

mom:(41.9,-199,-3100)

p_200396
pdg: -311

mom:(64,61.6,-6160)

p_200397
pdg : 111

mom:(25,108,-9330)

vtx_200193
pos:(-0.0806,1.08,129)

p_200398
pdg :22

mom:(-11.9,-20.1,-3650)

p_200399
pdg :22

mom:(36.9,128,-5680)

p_200400
pdg : 211

mom:(1300, -115, -5220)

p_200401
pdg : -211

mom:(16.5, -29.9, -127)

p_200402
pdg : -211

mom:(50.3,178,-667)

vtx_200196
pos:(-593,434,-3410)

p_200403
pdg : 111

mom:(456, -541, -1900)

vtx_200198
pos:(-0.0805,1.08,129)

p_200404
pdg:1000130270

mom:(32.5 , -124, -20.2)

p_200405
pdg:1000120260

mom:(-88.2,102,-78.8)

p_200406
pdg :22

mom:(-0.162,-0.16,-0.0417)

p_200407
pdg :22

mom:(-0.689,-0.0127,1.49)

p_200408
pdg : -211

mom:(142 ,42 .1 ,276)

p_200409
pdg : 2212

mom:(-182,-6.63,-857)

p_200410
pdg :22

mom:(246,-197,-912)

p_200411
pdg :22

mom:(210,-344,-988)

p_200412
pdg :22

mom:(-35.3,97.5, -549)

p_200413
pdg :22

mom:(820,-265,-3150)

p_200414
pdg : 211

mom:(759,-1330,-5590)

p_200415
pdg : 111

mom:(-204, -121, -1720)

vtx_200201
pos:(-0.0807,1.08,129)

p_200416
pdg :22

mom:(-155, -148, -1460)

p_200417
pdg :22

mom:(-49.5,26.7, -266)

p_200418
pdg : 211

mom:(5 .12 , -121, -405)

vtx_200203
pos:(-321,-183,-1410)

p_200419
pdg : -211

mom:(126, -465, -2310)

p_200420
pdg : 111

mom:(259, -678, -5410)

vtx_200204
pos:(-0.0806,1.08,129)

p_200421
pdg:-13

mom:(-85.4,78.9,-348)

p_200422
pdg :14

mom:(-13.4,-19.7,-56.6)

p_200423
pdg :22

mom:(223,-401,-3330)

p_200424
pdg :22

mom:(35.8,-277,-2080)

p_200425
pdg :22

mom:(555, -1030, -4110)

p_200426
pdg :22

mom:(1600, -1450, -7150)

vtx_200206
pos:(658,-595,-2800)

p_200427
pdg : -11

mom:(75.9,-67.9,-335)

p_200428
pdg :11

mom:(1530,-1390,-6820)

vtx_200207
pos:(663,-600,-2830)

p_200429
pdg :22

mom:(93.3,-85.7,-418)

p_200430
pdg:130

mom:(-1360,-427,-4680)

p_200431
pdg: -311

mom:(-594,-700,-1700)

vtx_200210
pos:(-0.0806,1.08,129)

p_200432
pdg : 111

mom:(-636,-795,-833)

vtx_200211
pos:(-0.0809,1.08,129)

p_200433
pdg:130

mom:(-594,-700,-1700)

p_200434
pdg :22

mom:(-494,-569,-678)

vtx_200212
pos:(-676,-777,-799)

p_200435
pdg :22

mom:(-142, -226, -155)

p_200436
pdg : -11

mom:(-482,-554,-662)

p_200437
pdg :11

mom:(-11.1 , -15.2 , -16.1)

p_200438
pdg:130

mom:(-317,-294,-787)

vtx_200214
pos:(-799,-742,-1860)

p_200439
pdg:1000130260

mom:(30.8,-35.3,-199)

p_200440
pdg :22

mom:(0.082,0.0869,0.02)

p_200441
pdg :22

mom:(-3.25,-1.61,0.699)

p_200442
pdg:130

mom:(-264,300,112)

vtx_200215
pos:(-816,-723,-1850)

p_200443
pdg : 2112

mom:(-80.5,-557,-702)

p_200444
pdg:1000130260

mom:(-17.9,69.3,130)

p_200445
pdg :22

mom:(0 .00125, -0 .0291,0 .147)

p_200446
pdg :22

mom:(0.375,0 .0777,0 .269)

p_200447
pdg :22

mom:(-0 .589,2 .14,0 .252)

p_200448
pdg:130

mom:(-140,-76.6,-203)

p_200449
pdg : 2112

mom:(-106,305,185)

p_200450
pdg : 211

mom:(-139,343,-665)

p_200451
pdg : 111

mom:(432,146, -1480)

vtx_200217
pos:(-0.0806,1.08,129)

p_200452
pdg :22

mom:(94.9, -24.1, -307)

p_200453
pdg :22

mom:(337,170, -1170)

p_200454
pdg : -211

mom:(33.6,-245,-341)

p_200455
pdg : 111

mom:(320,-611,-5380)

vtx_200219
pos:(-0.0806,1.08,129)

p_200456
pdg :22

mom:(159, -357, -2550)

p_200457
pdg :22

mom:(161, -254, -2830)

p_200458
pdg :13

mom:(-479,488,-12200)

p_200459
pdg : -14

mom:(63.2,-8.29,-3850)

p_200460
pdg :321

mom:(-690,1710,-73400)

vtx_200222
pos:(-9.8,25.5,-916)

p_200461
pdg : -211

mom:(-442,337,-29700)

p_200462
pdg:1000040090

mom:(355,-165,-17.3)

p_200463
pdg :22

mom:(-172,446,-19900)

vtx_200224
pos:(-9.84,26.3,-998)

p_200464
pdg :22

mom:(-256,428,-25800)

vtx_200226
pos:(-187,313,-18700)

p_200465
pdg : -11

mom:(-165,427, -19100)

vtx_200225
pos:(-202,534,-23500)

p_200466
pdg :11

mom:(-7.04,18.5, -820)

p_200467
pdg :22

mom:(-101,260,-11500)

p_200468
pdg : -11

mom:(-35.7,59.7,-3620)

p_200469
pdg :11

mom:(-220,368,-22200)

vtx_200227
pos:(-187,313,-18700)

p_200470
pdg :22

mom:(-82.6,139,-8390)

vtx_200230
pos:(-187,313,-18700)

p_200471
pdg :22

mom:(-73.1,98.8,-5330)

vtx_200229
pos:(-187,314,-18800)

p_200472
pdg : -11

mom:(-54.2,73.7,-3960)

p_200473
pdg :11

mom:(-19,25.1 , -1370)

p_200474
pdg : -11

mom:(-59,99.5,-6000)

vtx_200231
pos:(-187,313,-18700)

p_200475
pdg :11

mom:(-23.7,39.5,-2390)

p_200476
pdg :22

mom:(-54.7,93.9,-5600)

vtx_200232
pos:(-187,314,-18700)

p_200477
pdg : -11

mom:(-14.8 ,24.9 , -1480)

p_200478
pdg :11

mom:(-40,69,-4110)

p_200479
pdg : 211

mom:(-82.7,333,-17100)

p_200480
pdg : 111

mom:(-2720,3140,-136000)

vtx_200234
pos:(-0.081,1.08,129)

p_200481
pdg :22

mom:(-1840,2090,-92900)

vtx_200235
pos:(-18.1,21.6,-783)

p_200482
pdg :22

mom:(-885,1060,-43200)

p_200483
pdg : -11

mom:(-914,1040,-46200)

vtx_200236
pos:(-18.3,21.7,-789)

p_200484
pdg :11

mom:(-925,1050,-46700)

p_200485
pdg :22

mom:(-443,504, -22500)

p_200486
pdg :22

mom:(-212,240,-10800)

vtx_200238
pos:(-79.3,90.7,-3890)

p_200487
pdg : -11

mom:(-1.03,1.75,-105)

p_200488
pdg :11

mom:(-211,238,-10600)

p_200489
pdg: -3122

mom:(-347,-197,26900)

vtx_200240
pos:(-32,-16.7,2610)

p_200490
pdg :22

mom:(7 .1 ,59 .5 ,987)

p_200491
pdg : -2212

mom:(-314,-235,22300)

p_200492
pdg : 211

mom:(-29.9,66.8,4530)

p_200493
pdg : -211

mom:( -215 ,113 ,1050)

p_200494
pdg : 111

mom:(261,398,346)

vtx_200242
pos:(-0.0806,1.08,129)

p_200495
pdg :22

mom:(-6.84,26.4,-3.59)

p_200496
pdg :22

mom:(267,372,349)

p_200497
pdg : -211

mom:( -240 ,162 ,241)

p_200498
pdg : 111

mom:(362,-69.5,-126)

vtx_200244
pos:(-0.0805,1.08,129)

p_200499
pdg :22

mom:(33.6,-35,-57.1)

p_200500
pdg :22

mom:(328,-34.5,-68.4)

p_200501
pdg : 211

mom:(71.6,-208,-196)

p_200502
pdg : 111

mom:(132 ,571 , -443)

vtx_200246
pos:(-0.0806,1.08,129)

p_200503
pdg :22

mom:(0.782,162,-63.9)

p_200504
pdg :22

mom:(132,409,-379)

p_200505
pdg :22

mom:(703,716, -1550)

vtx_200248
pos: (417,426, -793)

p_200506
pdg :22

mom:(326,219,-558)

p_200507
pdg : -11

mom:(502 ,511 , -1110)

vtx_200249
pos:(831,708,-1580)

p_200508
pdg :11

mom:(201 ,205 , -445)

p_200509
pdg :22

mom:(94,41.6 , -162)

p_200510
pdg : -211

mom:(736,1200,-2790)

p_200511
pdg : 111

mom:(371,-31.8, -716)

vtx_200251
pos:(-0.0805,1.08,129)

p_200512
pdg :22

mom:(99.3,-59.3,-290)

p_200513
pdg :22

mom:(272 ,27 .4 , -426)

p_200514
pdg : 211

mom:(791,122, -1680)

p_200515
pdg : -211

mom:(754 ,285 , -1240)

p_200516
pdg : 111

mom:(527 ,215 , -944)

vtx_200253
pos:(-0.0805,1.08,129)

p_200517
pdg :22

mom:(109,-7 .73, -142)

p_200518
pdg :22

mom:(418,223,-802)

p_200519
pdg : 211

mom:(554,1470, -2800)

p_200520
pdg : -211

mom:(-14.6,360,-338)

p_200521
pdg : -211

mom:(214,-194,-353)

p_200522
pdg : 111

mom:(-484,733,-1360)

vtx_200256
pos:(-0.0807,1.08,129)

p_200523
pdg :22

mom:(-274,479,-807)

p_200524
pdg :11

mom:(-45 .4 ,27 .3 , -121)

p_200525
pdg : -11

mom:(-164,227,-436)

p_200526
pdg :22

mom:(-164,386,-497)

p_200527
pdg :22

mom:(-23.3,82,-27.5)

p_200528
pdg :22

mom:(46.7 ,14.9 ,37.3)

p_200529
pdg :22

mom:(-36.6,96.4,-48.8)

p_200530
pdg : -211

mom:(-818,393,-2220)

p_200531
pdg : 111

mom:(98.6,230,-428)

vtx_200260
pos:(-0.0806,1.08,129)

p_200532
pdg :22

mom:(26.5,-13.9,-44)

p_200533
pdg :22

mom:(72 .1 ,244, -384)

vtx_200261
pos: (174,591, -799)

p_200534
pdg : -11

mom:(38.8,131,-206)

p_200535
pdg :11

mom:(33.3,113,-178)

p_200536
pdg : 211

mom:(-595,459,-897)

p_200537
pdg : -211

mom:(128,276,-588)

p_200538
pdg : 211

mom:(-619,18.6,-4140)

vtx_200264
pos:(-516,120,-3440)

p_200539
pdg : -211

mom:(-206,13.5 , -1420)

p_200540
pdg : 111

mom:(-63,4.96,-1370)

p_200541
pdg : 2112

mom:(-131,-23.9,-13.1)

vtx_200265
pos:(-628,98.8,-3450)

p_200542
pdg : 2112

mom:(159 ,15 .6 ,145)

p_200543
pdg : 2112

mom:(-67.7,-219,6.03)

p_200544
pdg : 2212

mom:(7.08,-27,-231)

p_200545
pdg : 2212

mom:(166,155,-199)

p_200546
pdg : 2112

mom:(-64 .3 , -114,422)

p_200547
pdg : 2112

mom:(252,91 .2 , -470)

p_200548
pdg : 2212

mom:(3 .07 ,415,371)

p_200549
pdg : 111

mom:(-154, -2 .5 , -244)

vtx_200268
pos:(-516,120,-3440)

p_200550
pdg : 2212

mom:(-557,-81,-2060)

p_200551
pdg : 211

mom:(-194,-41.2,-1860)

p_200552
pdg:1000080160

mom:(-70.5,28.3 ,19.7)

p_200553
pdg :22

mom:(1 .67 ,0 .217,0 .942)

p_200554
pdg :22

mom:(-3.03,0.388,1.07)

p_200555
pdg : 2112

mom:(-58.7,-52.8,-34.8)

vtx_200266
pos:(-632,95.6,-3460)

p_200556
pdg:1000040090

mom:(-34.7,-116,-63.3)

p_200557
pdg:1000040090

mom:(-56.2,91.3,69.5)

p_200558
pdg :22

mom:(-143,-14.5 , -104)

p_200559
pdg :22

mom:(-10.4 ,12,-139)

p_200560
pdg : -2112

mom:(-276,784, -1480)

p_200561
pdg : 111

mom:(86.6,58.4,-619)

vtx_200270
pos:(-0.0806,1.08,129)

p_200562
pdg :22

mom:(-10.3 , -4 .52,1 .14)

p_200563
pdg :22

mom:(96.9,62.9,-620)

p_200564
pdg : 211

mom:(-335,-66.1,-52.8)

vtx_200272
pos:(26.8,10.2,-458)

p_200565
pdg : 111

mom:(368,-30,87.9)

vtx_200275
pos:(-0.0806,1.08,129)

p_200566
pdg:1000020040

mom:(17.1 , -182,35)

p_200567
pdg:1000020040

mom:(9.21,205,-30.7)

p_200568
pdg :22

mom:(-0.102,-0.435,-0.663)

p_200569
pdg :22

mom:(-4.71,1.3,0.0308)

p_200570
pdg : 2212

mom:(-156,-282,-131)

vtx_200273
pos:(-755,-163,-801)

p_200571
pdg : 111

mom:(-190,163,66.5)

vtx_200274
pos:(26.8,10.2,-458)

p_200572
pdg:1000060120

mom:(-195,0 .0759,19.5)

p_200573
pdg :22

mom:(0.038,0.112,-0.0299)

p_200574
pdg :22

mom:(1.85,-2.82,-0.702)

p_200575
pdg :22

mom:(3.01,-4.78,3.95)

p_200576
pdg : 2212

mom:(16.7 ,137, -104)

p_200577
pdg :22

mom:(-172,63.7 ,43.2)

p_200578
pdg :22

mom:(-18,99.3,23.3)

p_200579
pdg :22

mom:(222 ,40 .2 ,17 .8)

p_200580
pdg :22

mom:(146,-70.3 ,70.1)

p_200581
pdg : 2112

mom:(-769,80.9,-340)

p_200582
pdg : 111

mom:(46.5 ,162,82.3)

vtx_200277
pos:(-0.0806,1.08,129)

p_200583
pdg :22

mom:(-45.3 ,56.5 ,8 .45)

p_200584
pdg :22

mom:(91.8,105,73.9)

p_200585
pdg : 111

mom:(-189,-140,-638)

vtx_200279
pos:(-0.0807,1.08,129)

p_200586
pdg : 111

mom:(-38.3,-194,-1330)

vtx_200280
pos:(-0.0806,1.08,129)

p_200587
pdg : 111

mom:(-142,-27.2 , -650)

vtx_200281
pos:(-0.0807,1.08,129)

p_200588
pdg :22

mom:(-209,-131,-555)

p_200589
pdg :22

mom:(20.2,-9.29,-82.7)

p_200590
pdg :22

mom:(-30.9,10.2,-264)

p_200591
pdg :22

mom:(-7.37,-204,-1070)

p_200592
pdg :22

mom:(-40.5,-0.775,-466)

p_1200017
pdg : 211

mom:(127, -375, -3940)

p_200594
pdg: -311

mom:(-886,-17.6,-4720)

vtx_200283
pos:(-0.0806,1.08,129)

p_200595
pdg : -211

mom:(-1230,-515,-5730)

p_200596
pdg:130

mom:(-886,-17.6,-4720)

p_200597
pdg : 211

mom:( -222 , -227 ,2110)

vtx_200285
pos:(-395,-190,3160)

p_200598
pdg : -211

mom:(-260,106,1530)

p_200599
pdg : 111

mom:(-1090,-160,5590)

vtx_200287
pos:(-0.0807,1.08,129)

p_200600
pdg:1000060140

mom:(-53.8,-156,96.2)

p_200601
pdg:1000020040

mom:(-116,-219,2 .84)

p_200602
pdg :22

mom:(-0.0571,0.179,-0.0865)

p_200603
pdg : 2112

mom:(-3.46,24.6,7.89)

p_200604
pdg : 2212

mom:(-18.2 ,33.8 ,11.5)

p_200605
pdg : 2112

mom:(3.93,28.1,29.9)

p_200606
pdg :22

mom:(-0.811,0.00405,-0.685)

p_200607
pdg : 2212

mom:(-30.6,-1.98,-48.3)

p_200608
pdg : 2112

mom:(-70.8,50,39.6)

p_200609
pdg : 2212

mom:(-7.67,198,-206)

p_200610
pdg : 2212

mom:(279,-267,46.6)

p_200611
pdg : 2212

mom:(30.2 ,401,62.2)

p_200612
pdg : 2112

mom:(-182,40 .7 ,773)

p_200613
pdg : 211

mom:(-26 .7 ,257,549)

p_200614
pdg : 111

mom:(-100,-482,727)

vtx_200286
pos:(-395,-190,3160)

p_200615
pdg :22

mom:(-116,-239,411)

p_200616
pdg :22

mom:(15 .6 , -244,316)

p_200617
pdg :22

mom:(-836, -141,4540)

p_200618
pdg :22

mom:(-258,-19.3,1050)

p_200619
pdg:1000240500

mom:(469,411,53 .5)

p_200620
pdg :22

mom:(0.0409,0.303,0.134)

p_200621
pdg : 2112

mom:(-19.3,39.4 ,27.4)

p_200622
pdg : 2112

mom:(-65.9,11.1,-13.3)

p_200623
pdg : 2212

mom:(-40.1 , -51.7 ,52)

p_200624
pdg : 2212

mom:(-23.5 ,6 .24,123)

p_200625
pdg : 2112

mom:(-221, -65 .8 ,121)

vtx_200289
pos:(-654,-887,2970)

p_200626
pdg : 2112

mom:(-507,65.2, -7 .68)

p_200627
pdg : -211

mom:(-531,-1860,4080)

p_200628
pdg:1000280610

mom:(-38.5, -133,177)

p_200629
pdg :22

mom:(-0.304,-0.271,-0.0625)

p_200630
pdg : 2112

mom:(-23.8 ,21.1 ,26.1)

p_200631
pdg : 2112

mom:(-21.4 ,25.9 , -29.1)

p_200632
pdg :22

mom:(-0.932,0.948,-1.15)

p_200633
pdg :22

mom:(0 .265,0 .555, -2 .78)

p_200634
pdg : 2212

mom:(-136,19.3,-48.5)

p_200635
pdg :22

mom:(-439,53.8,1260)

p_200636
pdg :22

mom:(-927,-670,4180)

p_200637
pdg: -321

mom:(-163,24.7 ,2930)

vtx_200292
pos:(-1120,-156,21000)

p_200638
pdg : 211

mom:(107 ,453 ,4160)

p_200639
pdg :13

mom:(-168,88,2770)

p_200640
pdg : -14

mom:(13 .6 , -112,152)

p_200641
pdg : 211

mom:(-224, -242, -5520)

p_200642
pdg : 111

mom:(-424, -115, -1140)

vtx_200294
pos:(-0.0807,1.08,129)

p_200643
pdg :22

mom:(-120,27.8,-333)

p_200644
pdg :22

mom:(-304,-143,-809)

p_200645
pdg : 211

mom:(-1030,-573,-7250)

p_200646
pdg : 111

mom:(89.8,-123,-762)

vtx_200296
pos:(-0.0806,1.08,129)

p_200647
pdg :22

mom:(67.6 ,10.5 , -257)

p_1200072
pdg :11

mom:(-64.1,-73.5,-10700)

p_200649
pdg :22

mom:(8.27,-166,-148)

vtx_200298
pos:(51.7, -1040,-797)

p_200650
pdg :22

mom:(-204,-465,-502)

p_200651
pdg : -11

mom:(3.05,-72.8,-64)

p_200652
pdg :11

mom:(5.22,-93.3,-84)

p_200653
pdg : 211

mom:(-262,-842,-1690)

p_200654
pdg : -211

mom:(-699,-516,-891)

p_200655
pdg : 211

mom:(49.4,354,-26.9)

p_200656
pdg : -211

mom:(-8.32,873,-216)

p_200657
pdg : 221

mom:(-115,908,-312)

vtx_200301
pos:(-0.0806,1.08,129)

p_200658
pdg : 211

mom:(-94.7,591,-95.6)

p_200659
pdg : -211

mom:(65.2 ,148, -210)

p_200660
pdg :22

mom:(-85.6,169,-6.08)

p_200661
pdg : 211

mom:(23,265,57 .8)

p_200662
pdg : 111

mom:(-644,103,450)

vtx_200303
pos:(-0.0807,1.08,129)

p_200663
pdg :22

mom:(-171, -29,94.2)

p_200664
pdg :22

mom:(-474,132,356)

p_200665
pdg:1000260560

mom:(-15,-105,-43.9)

p_200666
pdg :13

mom:(-285,-32.8,-39.9)

p_200667
pdg : -14

mom:(62.6 ,33.5 ,271)

p_200668
pdg : 211

mom:(1300,-164,-382)

p_200669
pdg : 111

mom:(2080,-381,237)

vtx_200307
pos:(-0.0803,1.08,129)

p_200670
pdg :22

mom:(1390, -198,125)

p_200671
pdg :22

mom:(693,-183,111)

p_200672
pdg : 111

mom:(198,493,-108)

vtx_200309
pos : (101 ,107 ,114)

p_200673
pdg : -12

mom:(15.3 ,6 .02,50.3)

p_200674
pdg :11

mom:(189,-16.8,-7.59)

p_200675
pdg :22

mom:(214 ,477 , -114)

p_200676
pdg :22

mom:(-16,15.9,6.32)

p_200677
pdg :321

mom:(2360,-324,-626)

p_200678
pdg: -321

mom:(1530, -327, -452)

p_200679
pdg :22

mom:(227,837, -27100)

p_200680
pdg :22

mom:(109,165,-5680)

p_200681
pdg : -11

mom:(-0.069,0.0541,-3.68)

p_200682
pdg :11

mom:(-0.0251,0.0197,-1 .34)

p_200683
pdg:130

mom:(156, -567,7870)

p_200684
pdg : 211

mom:(-457, -211 ,4230)

p_200685
pdg : 111

mom:(-16.9 ,264,7180)

vtx_200315
pos:(-0.0807,1.08,129)

p_200686
pdg :22

mom:(-17.3,-6.07,180)

p_200687
pdg :22

mom:(0 .417 ,271 ,7000)

p_200688
pdg : 111

mom:(64.1 , -77.9 ,3510)

vtx_200317
pos: (742, -610,14500)

p_200689
pdg : -14

mom:(167, -167,1320)

p_200690
pdg :13

mom:(68.8,16.3,1040)

p_200691
pdg :22

mom:(74.5 , -110,3020)

p_200692
pdg :22

mom:(-10.4,31.8,494)

p_200693
pdg :311

mom:(676,662,3470)

vtx_200319
pos:(-0.0806,1.08,129)

p_200694
pdg : 211

mom:(132,348,666)

p_200695
pdg:130

mom:(676,662,3470)

p_200696
pdg :22

mom:(967,803,-2410)

p_200697
pdg :22

mom:(96.5,103,-192)

p_200698
pdg :22

mom:(-287, -71 .2 ,22200)

p_200699
pdg :22

mom:(-640,-53.8,36900)

vtx_200322
pos:(-63.5,-4.25,3790)

p_200700
pdg : -11

mom:(-82.5 , -7 .01,4750)

p_200701
pdg :11

mom:(-557,-46.8 ,32100)

vtx_200323
pos:(-63.8,-4.28,3800)

p_200702
pdg :22

mom:(-448, -35.5 ,25700)

vtx_200324
pos:(-64.5,-4.34,3840)

p_200703
pdg : -11

mom:(-160,-13.4,9140)

vtx_200325
pos:(-323,-29.6,18700)

p_200704
pdg :11

mom:(-288,-22.1 ,16600)

vtx_200327
pos:(-322,-20.7,18700)

p_200705
pdg :22

mom:(-104, -7 .75 ,5250)

vtx_200326
pos:(-323,-29.6,18700)

p_200706
pdg : -11

mom:(-83.8,-5.93,4260)

p_200707
pdg :11

mom:(-20.1, -1 .82,994)

p_200708
pdg :22

mom:(-126,-1.31,7090)

vtx_200328
pos:(-322,-20.7,18700)

p_200709
pdg : -11

mom:(-91.9 , -1 .72,5170)

p_200710
pdg :11

mom:(-33.8,0.41,1920)

p_1200270
pdg :11

mom:(-0.72,0.608,10.3)

p_1200277
pdg :11

mom:(-33.7,-36.3,5980)

p_1200328
pdg : -11

mom:(368,347, -41200)

vtx_200155
pos:(170,165,-19000)

p_1200339
pdg : -11

mom:(392,394,-40000)

vtx_200162
pos:(38.3,39.4,-3790)

p_1200340
pdg :11

mom:(12.8 ,11 .3 , -1210)

p_1200344
pdg : -11

mom:(31,28.1,-3030)

p_1200354
pdg : -11

mom:(6.78,4.96,-576)

p_1200357
pdg : -11

mom:(15 .2 ,7 .29 , -1220)

p_1200364
pdg : -11

mom:(19.1 ,15 .7 , -2050)

p_1200365
pdg :11

mom:(83.7,75.4,-9880)

p_1200371
pdg :11

mom:(14.5 ,13 .1 , -1730)

p_1200375
pdg : -11

mom:(40.9,73.2,-8070)

p_1200387
pdg : 211

mom:( -402 ,212 , -742)

p_1200402
pdg : -211

mom:(-132,138,-659)

vtx_200197
pos:(-599,441,-3440)

p_1200428
pdg :11

mom:(1430,-1310,-6400)

p_1200460
pdg :321

mom:(-1030,1880,-73400)

p_1200465
pdg : -11

mom:(-66,171,-7560)

p_1200469
pdg :11

mom:(-136,229,-13800)

vtx_200228
pos:(-187,314,-18800)

p_1200474
pdg : -11

mom:(-4.45,6.8,-403)

p_1200483
pdg : -11

mom:(-470,533,-23700)

vtx_200237
pos:(-20.1,23.7,-879)

p_1200507
pdg : -11

mom:(544 ,242 , -941)

p_1200555
pdg : 2112

mom:(-24,62.9,28.6)

vtx_200267
pos:(-634,101,-3450)

p_1200701
pdg :11

mom:(-111,-9.89,6430)

p_1200703
pdg : -11

mom:(-66.5,-5.59,3390)

p_1200704
pdg :11

mom:(-106,-2.92,5960)

p_2200328
pdg : -11

mom:(94,92.5,-10900)

vtx_200156
pos:(170,165,-19000)

p_2200339
pdg : -11

mom:(198,198,-20300)

vtx_200163
pos:(38.4,39.5,-3800)

p_2200469
pdg :11

mom:(-11.6,15.3, -849)

p_2200483
pdg : -11

mom:(-251,288,-12900)

p_2200555
pdg : 2112

mom:(32.2,-28.4,-40.9)

p_3200328
pdg : -11

mom:(1.16,1 .06, -125)

p_3200339
pdg : -11

mom:(39.8,40.6,-4110)

p_200593
pdg :22

mom:(-101,-26.5,-185)

p_200648
pdg :22

mom:(22.2 , -133,-504)

vtx_200130
pos:(-286,-40.2,19700)

vtx_200029
pos:(134,-109,-19300)

vtx_200028
pos:(133,-108,-19100)

Lower	1/16	of	the	event	above

p_1
pdg : 2212

mom:(0 ,0 ,3 .5e+06)

vtx_348
pos:(-0.0806,1.08,129)

p_2
pdg : 2212

mom:(0 ,0 , -3 .5e+06)

vtx_349
pos:(-0.0806,1.08,129)

p_3
pdg :2

mom:(0 ,0 ,1170)

vtx_3
pos:(-0.0806,1.08,129)

p_4
pdg :2

mom:(0,0,-384000)

p_5
pdg :2

mom:(4170,-8050,-17400)

vtx_56
pos:(-0.0806,1.08,129)

p_6
pdg :2

mom:(-4170,8050,-365000)

vtx_67
pos:(-0.0806,1.08,129)

p_7
pdg :21

mom:(0 ,0 ,7470)

vtx_6
pos:(-0.0806,1.08,129)

p_8
pdg:-3

mom:(0,0,-53600)

p_9
pdg :21

mom:(8130,-3010,4450)

vtx_23
pos:(-0.0806,1.08,129)

p_10
pdg:-3

mom:(-8130,3010,-50600)

vtx_19
pos:(-0.0806,1.08,129)

p_11
pdg :21

mom:(0,0,68200)

vtx_9
pos:(-0.0806,1.08,129)

p_12
pdg :1

mom:(0,0,-138000)

p_13
pdg :21

mom:(-6400,3650,67900)

vtx_12
pos:(-0.0806,1.08,129)

p_14
pdg :1

mom:(6400,-3650,-137000)

vtx_13
pos:(-0.0806,1.08,129)

p_15
pdg :21

mom:(0,0,68200)

vtx_7
pos:(-0.0806,1.08,129)

p_16
pdg :1

mom:(0,0,-150000)

vtx_8
pos:(-0.0806,1.08,129)

p_17
pdg :21

mom:(-6400,3660,67100)

vtx_16
pos:(-0.0806,1.08,129)

p_18
pdg :1

mom:(1030,-978,-139000)

vtx_17
pos:(-0.0806,1.08,129)

p_19
pdg :21

mom:(5370,-2680,-9040)

vtx_18
pos:(-0.0806,1.08,129)

p_20
pdg :1

mom:(0,0,136000)

vtx_10
pos:(-0.0806,1.08,129)

p_21
pdg :1

mom:(0,0,-150000)

vtx_11
pos:(-0.0806,1.08,129)

p_22
pdg :21

mom:(-5120,-2490,67300)

vtx_47
pos:(-0.0806,1.08,129)

p_23
pdg :1

mom:(1030,-978,-139000)

vtx_48
pos:(-0.0806,1.08,129)

p_24
pdg :21

mom:(5390,-2760,-9190)

vtx_32
pos:(-0.0806,1.08,129)

p_25
pdg :1

mom:(-1310,6230,67700)

vtx_33
pos:(-0.0806,1.08,129)

p_26
pdg:-3

mom:(484,3780,-1610)

vtx_24
pos:(-0.0806,1.08,129)

p_27
pdg :21

mom:(-8610,-774,-47600)

vtx_25
pos:(-0.0806,1.08,129)

p_28
pdg :21

mom:(0,0,8760)

vtx_4
pos:(-0.0806,1.08,129)

p_29
pdg :21

mom:(0,0,8760)

vtx_20
pos:(-0.0806,1.08,129)

p_30
pdg:-3

mom:(0,0,-65900)

vtx_5
pos:(-0.0806,1.08,129)

p_31
pdg :21

mom:(7910, -2950,3170)

vtx_28
pos:(-0.0806,1.08,129)

p_32
pdg:-3

mom:(250,3840,-2020)

vtx_29
pos:(-0.0806,1.08,129)

p_33
pdg :21

mom:(-12500,243, -52400)

vtx_30
pos:(-0.0806,1.08,129)

p_34
pdg :21

mom:(4330,-1130,-5880)

vtx_31
pos:(-0.0806,1.08,129)

p_35
pdg :21

mom:(0,0,63700)

vtx_21
pos:(-0.0806,1.08,129)

p_36
pdg:-3

mom:(0,0,-65900)

vtx_22
pos:(-0.0806,1.08,129)

p_37
pdg :21

mom:(4750, -700,5260)

vtx_39
pos:(-0.0806,1.08,129)

p_38
pdg:-3

mom:(-361,4280,-2700)

vtx_40
pos:(-0.0806,1.08,129)

p_39
pdg :21

mom:(-12900,514,-54900)

vtx_41
pos:(-0.0806,1.08,129)

p_40
pdg :21

mom:(3940,-856,-4530)

vtx_42
pos:(-0.0806,1.08,129)

p_41
pdg :21

mom:(4540, -3240,54600)

vtx_43
pos:(-0.0806,1.08,129)

p_42
pdg:3

mom:(7660,-1150,-2000)

vtx_77
pos:(-0.0806,1.08,129)

p_43
pdg:-3

mom:(-2320,-1380,-4730)

vtx_59
pos:(-0.0806,1.08,129)

p_44
pdg :1

mom:(-1260,6000,65300)

vtx_58
pos:(-0.0806,1.08,129)

p_45
pdg :2

mom:(0 ,0 ,1270)

vtx_36
pos:(-0.0806,1.08,129)

p_46
pdg :21

mom:(0,0,-18800)

p_47
pdg :2

mom:(-2770,-3950,-7130)

vtx_318
pos:(-0.0806,1.08,129)

p_48
pdg :21

mom:(2770,3950,-10400)

vtx_182
pos:(-0.0806,1.08,129)

p_49
pdg :21

mom:(0,0,63700)

vtx_26
pos:(-0.0806,1.08,129)

p_50
pdg :21

mom:(0,0,-79800)

vtx_27
pos:(-0.0806,1.08,129)

p_51
pdg :21

mom:(4800,-691,5340)

vtx_69
pos:(-0.0806,1.08,129)

p_52
pdg:-3

mom:(-174,4310, -2700)

vtx_83
pos:(-0.0806,1.08,129)

p_53
pdg :21

mom:(-10200,1050,-55300)

vtx_82
pos:(-0.0806,1.08,129)

p_54
pdg :21

mom:(4190,-805,-4460)

vtx_129
pos:(-0.0806,1.08,129)

p_55
pdg :21

mom:(4550, -3230,54500)

vtx_70
pos:(-0.0806,1.08,129)

p_56
pdg:3

mom:(-3160,-639,-13500)

vtx_131
pos:(-0.0806,1.08,129)

p_57
pdg :21

mom:(0,0 ,1730)

vtx_46
pos:(-0.0806,1.08,129)

p_58
pdg :21

mom:(0,0,-4290)

p_59
pdg :21

mom:(1940,1780, -2070)

vtx_54
pos:(-0.0806,1.08,129)

p_60
pdg :21

mom:(-1940,-1780,-494)

vtx_55
pos:(-0.0806,1.08,129)

p_61
pdg :21

mom:(-4160,-4510,62000)

vtx_75
pos:(-0.0806,1.08,129)

p_62
pdg :21

mom:(-959,2010,5000)

vtx_80
pos:(-0.0806,1.08,129)

p_63
pdg :1

mom:(1030,-976,-139000)

vtx_76
pos:(-0.0806,1.08,129)

p_64
pdg :21

mom:(0,0,138)

vtx_51
pos:(-0.0806,1.08,129)

p_65
pdg :21

mom:(0,0 , -425000)

p_66
pdg :21

mom:(2000,981,-416000)

vtx_62
pos:(-0.0806,1.08,129)

p_67
pdg :21

mom:(-2000,-981,-9040)

vtx_63
pos:(-0.0806,1.08,129)

p_68
pdg :21

mom:(0,0 ,451000)

vtx_44
pos:(-0.0806,1.08,129)

p_69
pdg :21

mom:(0,0,-4290)

vtx_45
pos:(-0.0806,1.08,129)

p_70
pdg :21

mom:(2590,2130, -3150)

vtx_86
pos:(-0.0806,1.08,129)

p_71
pdg :21

mom:(-832,-1180,819)

vtx_108
pos:(-0.0806,1.08,129)

p_72
pdg :21

mom:(-1750,-953,449000)

vtx_107
pos:(-0.0806,1.08,129)

p_73
pdg :2

mom:(3020,-7210,-20400)

vtx_66
pos:(-0.0806,1.08,129)

p_74
pdg :21

mom:(1140, -842, -917)

vtx_68
pos:(-0.0806,1.08,129)

p_75
pdg :2

mom:(0,0,-388000)

vtx_2
pos:(-0.0806,1.08,129)

p_76
pdg :1

mom:(-2300,3730,56500)

vtx_78
pos:(-0.0806,1.08,129)

p_77
pdg :21

mom:(995,2240,8670)

vtx_81
pos:(-0.0806,1.08,129)

p_78
pdg:-3

mom:(-2270,-1350,-4620)

vtx_79
pos:(-0.0806,1.08,129)

p_79
pdg :21

mom:(0,0,8100)

vtx_49
pos:(-0.0806,1.08,129)

p_80
pdg :21

mom:(0,0 , -425000)

vtx_50
pos:(-0.0806,1.08,129)

p_81
pdg :21

mom:(2030,1010,-424000)

vtx_120
pos:(-0.0806,1.08,129)

p_82
pdg :21

mom:(-631,388,-865)

vtx_121
pos:(-0.0806,1.08,129)

p_83
pdg :21

mom:(-1390,-1400,7840)

vtx_158
pos:(-0.0806,1.08,129)

p_84
pdg :2

mom:(0 ,0 ,1170)

vtx_1
pos:(-0.0806,1.08,129)

p_85
pdg :2

mom:(0,0,-483000)

vtx_57
pos:(-0.0806,1.08,129)

p_86
pdg :2

mom:(2990,-7310,-20600)

vtx_90
pos:(-0.0806,1.08,129)

p_87
pdg :2

mom:(-4720,6380,-369000)

vtx_91
pos:(-0.0806,1.08,129)

p_88
pdg :21

mom:(1140,-848,-934)

vtx_71
pos:(-0.0806,1.08,129)

p_89
pdg :21

mom:(586,1770, -91200)

vtx_72
pos:(-0.0806,1.08,129)

p_90
pdg :21

mom:(3210, -1400,2850)

vtx_117
pos:(-0.0806,1.08,129)

p_91
pdg :21

mom:(2210,264,9950)

vtx_116
pos:(-0.0806,1.08,129)

p_92
pdg :21

mom:(3930,-2790,47000)

vtx_130
pos:(-0.0806,1.08,129)

p_93
pdg :21

mom:(-628,-1570,-5680)

vtx_92
pos:(-0.0806,1.08,129)

p_94
pdg :21

mom:(1820,881,-3650)

vtx_94
pos:(-0.0806,1.08,129)

p_95
pdg :21

mom:(532,1610,-82800)

vtx_93
pos:(-0.0806,1.08,129)

p_96
pdg :1

mom:(0,0,136000)

vtx_14
pos:(-0.0806,1.08,129)

p_97
pdg :1

mom:(0,0 , -154000)

vtx_15
pos:(-0.0806,1.08,129)

p_98
pdg :21

mom:(-4160,-4500,61900)

vtx_95
pos:(-0.0806,1.08,129)

p_99
pdg :1

mom:(719,415, -139000)

vtx_85
pos:(-0.0806,1.08,129)

p_100
pdg:3

mom:(7650,-1100,-2020)

vtx_208
pos:(-0.0806,1.08,129)

p_101
pdg :1

mom:(-2300,3730,56500)

vtx_119
pos:(-0.0806,1.08,129)

p_102
pdg:-3

mom:(-2280,-1300,-4630)

vtx_106
pos:(-0.0806,1.08,129)

p_103
pdg :21

mom:(-959,2010,5000)

vtx_84
pos:(-0.0806,1.08,129)

p_104
pdg :21

mom:(994,2250,8670)

vtx_105
pos:(-0.0806,1.08,129)

p_105
pdg :21

mom:(335,-1500,-4020)

vtx_207
pos:(-0.0806,1.08,129)

p_106
pdg: -2

mom:(-1180,1270,-4060)

vtx_128
pos:(-0.0806,1.08,129)

p_107
pdg :2

mom:(-9040,163,-51500)

vtx_98
pos:(-0.0806,1.08,129)

p_108
pdg:-3

mom:(-161,3930,-2480)

vtx_97
pos:(-0.0806,1.08,129)

p_109
pdg :21

mom:(-166,304,4020)

vtx_147
pos:(-0.0806,1.08,129)

p_110
pdg :21

mom:( -790 ,1710,475)

vtx_220
pos:(-0.0806,1.08,129)

p_111
pdg :1

mom:(716,413,-139000)

vtx_256
pos:(-0.0806,1.08,129)

p_112
pdg :21

mom:(3420,2910, -2320)

vtx_112
pos:(-0.0806,1.08,129)

p_113
pdg :21

mom:(-829,-785,1580)

vtx_113
pos:(-0.0806,1.08,129)

p_114
pdg :21

mom:(0,0 ,454000)

vtx_52
pos:(-0.0806,1.08,129)

p_115
pdg :2

mom:(0,0 ,1590)

vtx_64
pos:(-0.0806,1.08,129)

p_116
pdg :2

mom:(0,0,-483000)

vtx_65
pos:(-0.0806,1.08,129)

p_117
pdg :2

mom:(3130,-8130,-25100)

vtx_115
pos:(-0.0806,1.08,129)

p_118
pdg :2

mom:(-4710,6340,-364000)

vtx_103
pos:(-0.0806,1.08,129)

p_119
pdg :21

mom:(-604,-1700,-6520)

vtx_114
pos:(-0.0806,1.08,129)

p_120
pdg :21

mom:(534,1600,-81700)

vtx_101
pos:(-0.0806,1.08,129)

p_121
pdg :21

mom:(1870,586,-3400)

vtx_102
pos:(-0.0806,1.08,129)

p_122
pdg :21

mom:(-225,1310, -649)

vtx_104
pos:(-0.0806,1.08,129)

p_123
pdg :21

mom:(-3600,-4180,51200)

vtx_148
pos:(-0.0806,1.08,129)

p_124
pdg :21

mom:(-559,-323,32800)

vtx_164
pos:(-0.0806,1.08,129)

p_125
pdg :1

mom:(0,0 ,158000)

vtx_73
pos:(-0.0806,1.08,129)

p_126
pdg:-3

mom:(255, -234, -192)

vtx_123
pos:(-0.0806,1.08,129)

p_127
pdg :21

mom:( -742 ,4170 , -4140)

vtx_99
pos:(-0.0806,1.08,129)

p_128
pdg :2

mom:(-8710,157, -49700)

vtx_100
pos:(-0.0806,1.08,129)

p_129
pdg :21

mom:(-24.4,3590,-5370)

vtx_122
pos:(-0.0806,1.08,129)

p_130
pdg :21

mom:(-1040,586,-633)

vtx_135
pos:(-0.0806,1.08,129)

p_131
pdg :2

mom:(-8390,151,-47800)

vtx_133
pos:(-0.0806,1.08,129)

p_132
pdg :21

mom:(-683,1210,-48700)

vtx_177
pos:(-0.0806,1.08,129)

p_133
pdg :21

mom:(1330,426,-33200)

vtx_170
pos:(-0.0806,1.08,129)

p_134
pdg :21

mom:(1760,551, -3200)

vtx_141
pos:(-0.0806,1.08,129)

p_135
pdg :2

mom:(-4460,4830,-266000)

vtx_202
pos:(-0.0806,1.08,129)

p_136
pdg :21

mom:(-254,1520,-98000)

vtx_188
pos:(-0.0806,1.08,129)

p_137
pdg :21

mom:(-223,1300,-643)

vtx_189
pos:(-0.0806,1.08,129)

p_138
pdg :21

mom:(720,1880,8690)

vtx_118
pos:(-0.0806,1.08,129)

p_139
pdg :21

mom:(108,273,-367)

vtx_272
pos:(-0.0806,1.08,129)

p_140
pdg:-3

mom:(-2120,-1210,-4300)

vtx_404
pos:(-0.0806,1.08,129)

p_141
pdg :21

mom:(-2330,-324,395000)

vtx_139
pos:(-0.0806,1.08,129)

p_142
pdg :21

mom:(562, -642,54200)

vtx_138
pos:(-0.0806,1.08,129)

p_143
pdg :21

mom:(-823,-1160,810)

vtx_434
pos:(-0.0806,1.08,129)

p_144
pdg :21

mom:(0,0,27600)

vtx_111
pos:(-0.0806,1.08,129)

p_145
pdg :21

mom:(0,0,-350)

p_146
pdg :21

mom:(-715,-638,27000)

vtx_151
pos:(-0.0806,1.08,129)

p_147
pdg :21

mom:(715,638,332)

vtx_152
pos:(-0.0806,1.08,129)

p_148
pdg :21

mom:(1630,2050,-385)

vtx_222
pos:(-0.0806,1.08,129)

p_149
pdg :21

mom:(1700,783, -1780)

vtx_143
pos:(-0.0806,1.08,129)

p_150
pdg :21

mom:(-750,-709,1430)

vtx_142
pos:(-0.0806,1.08,129)

p_151
pdg :21

mom:(-166,-3970,-13700)

vtx_140
pos:(-0.0806,1.08,129)

p_152
pdg :21

mom:(989,-1380,-4030)

vtx_358
pos:(-0.0806,1.08,129)

p_153
pdg :2

mom:(1710,-4480,-13900)

vtx_350
pos:(-0.0806,1.08,129)

p_154
pdg :21

mom:(870 ,872 ,4770)

vtx_132
pos:(-0.0806,1.08,129)

p_155
pdg :21

mom:(1850,-831,5640)

vtx_136
pos:(-0.0806,1.08,129)

p_156
pdg :21

mom:(2700, -1180,2400)

vtx_126
pos:(-0.0806,1.08,129)

p_157
pdg :21

mom:(-662,1190,6020)

vtx_163
pos:(-0.0806,1.08,129)

p_158
pdg :21

mom:(965,1350,12800)

vtx_162
pos:(-0.0806,1.08,129)

p_159
pdg :1

mom:(-1890,3060,46300)

vtx_403
pos:(-0.0806,1.08,129)

p_160
pdg:-3

mom:(2060,1560,-366000)

vtx_192
pos:(-0.0806,1.08,129)

p_161
pdg:3

mom:(-53.3,-534,-58200)

vtx_168
pos:(-0.0806,1.08,129)

p_162
pdg :21

mom:(-612,377,-840)

vtx_169
pos:(-0.0806,1.08,129)

p_163
pdg :21

mom:(-678,2470, -4150)

vtx_134
pos:(-0.0806,1.08,129)

p_164
pdg :21

mom:(758,901, -1110)

vtx_137
pos:(-0.0806,1.08,129)

p_165
pdg:-3

mom:(150,-13.2, -301)

vtx_127
pos:(-0.0806,1.08,129)

p_166
pdg:-3

mom:(0,0,79400)

vtx_37
pos:(-0.0806,1.08,129)

p_167
pdg :21

mom:(0,0,-79800)

vtx_38
pos:(-0.0806,1.08,129)

p_168
pdg :21

mom:(2720, -1150,2400)

vtx_186
pos:(-0.0806,1.08,129)

p_169
pdg:-3

mom:(151,-11.9 , -301)

vtx_373
pos:(-0.0806,1.08,129)

p_170
pdg: -2

mom:(-1180,1270,-4060)

vtx_234
pos:(-0.0806,1.08,129)

p_171
pdg :21

mom:(4200, -797, -4470)

vtx_216
pos:(-0.0806,1.08,129)

p_172
pdg :21

mom:(4230,-2380,47000)

vtx_160
pos:(-0.0806,1.08,129)

p_173
pdg:3

mom:(-3160,-637,-13500)

vtx_377
pos:(-0.0806,1.08,129)

p_174
pdg :21

mom:(901,915,4760)

vtx_161
pos:(-0.0806,1.08,129)

p_175
pdg :2

mom:(-8390,154,-47800)

vtx_254
pos:(-0.0806,1.08,129)

p_176
pdg :21

mom:(-675,2480,-4160)

vtx_174
pos:(-0.0806,1.08,129)

p_177
pdg :21

mom:(-1040,589,-632)

vtx_175
pos:(-0.0806,1.08,129)

p_178
pdg :21

mom:(1890,-780,5640)

vtx_187
pos:(-0.0806,1.08,129)

p_179
pdg :21

mom:(760,903,-1120)

vtx_383
pos:(-0.0806,1.08,129)

p_180
pdg:-3

mom:(-403,-558,15700)

vtx_166
pos:(-0.0806,1.08,129)

p_181
pdg :21

mom:(600,-190,120000)

vtx_180
pos:(-0.0806,1.08,129)

p_182
pdg :21

mom:(-807,-559,65300)

vtx_181
pos:(-0.0806,1.08,129)

p_183
pdg :21

mom:(-1560,-217,264000)

vtx_435
pos:(-0.0806,1.08,129)

p_184
pdg :21

mom:(-761,-2170,-6880)

vtx_212
pos:(-0.0806,1.08,129)

p_185
pdg :21

mom:(807,-1730,-7250)

vtx_211
pos:(-0.0806,1.08,129)

p_186
pdg :21

mom:(1550,485, -2810)

vtx_171
pos:(-0.0806,1.08,129)

p_187
pdg :21

mom:(-247,-358,-457)

vtx_172
pos:(-0.0806,1.08,129)

p_188
pdg :21

mom:(-198, -212,1570)

vtx_173
pos:(-0.0806,1.08,129)

p_189
pdg :21

mom:(1400,643, -1460)

vtx_221
pos:(-0.0806,1.08,129)

p_190
pdg :21

mom:(0,0 ,250000)

vtx_146
pos:(-0.0806,1.08,129)

p_191
pdg :2

mom:(0,0,-945)

p_192
pdg :21

mom:(188,748,250000)

vtx_298
pos:(-0.0806,1.08,129)

p_193
pdg :2

mom:(-188,-748,-758)

vtx_480
pos:(-0.0806,1.08,129)

p_194
pdg: -2

mom:(-1620,-688,14700)

vtx_219
pos:(-0.0806,1.08,129)

p_195
pdg :2

mom:(-97.7, -809,11400)

vtx_412
pos:(-0.0806,1.08,129)

p_196
pdg :21

mom:(-2050,-2380,29200)

vtx_165
pos:(-0.0806,1.08,129)

p_197
pdg :21

mom:(0,0,27600)

vtx_109
pos:(-0.0806,1.08,129)

p_198
pdg :21

mom:(0,0,-15400)

vtx_110
pos:(-0.0806,1.08,129)

p_199
pdg :21

mom:(-709,-655,27000)

vtx_157
pos:(-0.0806,1.08,129)

p_200
pdg :21

mom:(955, -44 .6 ,314)

vtx_228
pos:(-0.0806,1.08,129)

p_201
pdg :21

mom:(-245,699,-15000)

vtx_156
pos:(-0.0806,1.08,129)

p_202
pdg :1

mom:(0,0 ,274000)

vtx_155
pos:(-0.0806,1.08,129)

p_203
pdg :21

mom:(0,0,-1.96)

p_204
pdg :1

mom:(690,48.4 ,131000)

vtx_324
pos:(-0.0806,1.08,129)

p_205
pdg :21

mom:(-690,-48.4,144000)

vtx_325
pos:(-0.0806,1.08,129)

p_206
pdg :21

mom:(390,-66.5,-8890)

vtx_210
pos:(-0.0806,1.08,129)

p_207
pdg :21

mom:(-636,765,-6080)

vtx_209
pos:(-0.0806,1.08,129)

p_208
pdg :21

mom:(-708,-654,26900)

vtx_213
pos:(-0.0806,1.08,129)

p_209
pdg :21

mom:(-1530,-1430,8930)

vtx_178
pos:(-0.0806,1.08,129)

p_210
pdg :21

mom:(133,33.3,3350)

vtx_196
pos:(-0.0806,1.08,129)

p_211
pdg :21

mom:(0,0 ,12500)

vtx_60
pos:(-0.0806,1.08,129)

p_212
pdg:3

mom:(1270, -197,9430)

vtx_167
pos:(-0.0806,1.08,129)

p_213
pdg:-3

mom:(3130,-2000,38500)

vtx_185
pos:(-0.0806,1.08,129)

p_214
pdg :21

mom:(726,738,3840)

vtx_184
pos:(-0.0806,1.08,129)

p_215
pdg:-3

mom:(779,1040,8210)

vtx_411
pos:(-0.0806,1.08,129)

p_216
pdg:3

mom:(-213,1030,8270)

vtx_413
pos:(-0.0806,1.08,129)

p_217
pdg :21

mom:(-263,474,2390)

vtx_273
pos:(-0.0806,1.08,129)

p_218
pdg :21

mom:(-725,-1090,37800)

vtx_409
pos:(-0.0806,1.08,129)

p_219
pdg :21

mom:(-385,131,2840)

vtx_414
pos:(-0.0806,1.08,129)

p_220
pdg :21

mom:(-1500,-1740,21300)

vtx_400
pos:(-0.0806,1.08,129)

p_221
pdg:-3

mom:(315,-873,8870)

vtx_384
pos:(-0.0806,1.08,129)

p_222
pdg :21

mom:(-115,266,9960)

vtx_386
pos:(-0.0806,1.08,129)

p_223
pdg:3

mom:(664,-148,6300)

vtx_376
pos:(-0.0806,1.08,129)

p_224
pdg:3

mom:(373,68.5, -42300)

vtx_195
pos:(-0.0806,1.08,129)

p_225
pdg :21

mom:(-466,-578,-15900)

vtx_197
pos:(-0.0806,1.08,129)

p_226
pdg :21

mom:(-572,352, -785)

vtx_193
pos:(-0.0806,1.08,129)

p_227
pdg :21

mom:(1340,393,-15800)

vtx_176
pos:(-0.0806,1.08,129)

p_228
pdg :21

mom:(108,69.4, -17600)

vtx_205
pos:(-0.0806,1.08,129)

p_229
pdg :21

mom:(1430,449, -2600)

vtx_206
pos:(-0.0806,1.08,129)

p_230
pdg:-3

mom:(102,26 .4 ,446)

vtx_436
pos:(-0.0806,1.08,129)

p_231
pdg:3

mom:(-460,-503,-24.8)

vtx_441
pos:(-0.0806,1.08,129)

p_232
pdg :21

mom:(-87,-93,689)

vtx_440
pos:(-0.0806,1.08,129)

p_233
pdg :21

mom:(-436,1510,-3380)

vtx_380
pos:(-0.0806,1.08,129)

p_234
pdg :21

mom:(-742,1250, -1080)

vtx_387
pos:(-0.0806,1.08,129)

p_235
pdg :21

mom:(-539,305,-327)

vtx_255
pos:(-0.0806,1.08,129)

p_236
pdg :21

mom:(1470,490 , -21200)

vtx_266
pos:(-0.0806,1.08,129)

p_237
pdg :21

mom:(-336,255,-8880)

vtx_267
pos:(-0.0806,1.08,129)

p_238
pdg :21

mom:(-484,855, -34500)

vtx_203
pos:(-0.0806,1.08,129)

p_239
pdg :21

mom:(-558, -1370,5140)

vtx_194
pos:(-0.0806,1.08,129)

p_240
pdg :21

mom:(-970,-59.7,3740)

vtx_198
pos:(-0.0806,1.08,129)

p_241
pdg :21

mom:(0,0 , -425000)

vtx_61
pos:(-0.0806,1.08,129)

p_242
pdg :21

mom:(-146, -205,5810)

vtx_245
pos:(-0.0806,1.08,129)

p_243
pdg :21

mom:(269, -315,152000)

vtx_244
pos:(-0.0806,1.08,129)

p_244
pdg :21

mom:(-331,-229,26800)

vtx_439
pos:(-0.0806,1.08,129)

p_245
pdg :21

mom:(2910,3340,-8720)

vtx_199
pos:(-0.0806,1.08,129)

p_246
pdg :21

mom:(-145,614, -1660)

vtx_288
pos:(-0.0806,1.08,129)

p_247
pdg :2

mom:(0,0,1330)

vtx_34
pos:(-0.0806,1.08,129)

p_248
pdg :21

mom:(866,472,3000)

vtx_224
pos:(-0.0806,1.08,129)

p_249
pdg :21

mom:(521, -170,9020)

vtx_223
pos:(-0.0806,1.08,129)

p_250
pdg:-3

mom:(2470, -1570,30400)

vtx_385
pos:(-0.0806,1.08,129)

p_251
pdg :21

mom:(-50.3,-278,381)

vtx_215
pos:(-0.0806,1.08,129)

p_252
pdg :21

mom:(3270,-1080,3500)

vtx_262
pos:(-0.0806,1.08,129)

p_253
pdg :21

mom:(1390, -574,4150)

vtx_263
pos:(-0.0806,1.08,129)

p_254
pdg :21

mom:(-80.8,1170,-95600)

vtx_201
pos:(-0.0806,1.08,129)

p_255
pdg :21

mom:(-182,399,-2390)

vtx_247
pos:(-0.0806,1.08,129)

p_256
pdg :21

mom:(-214,1250, -616)

vtx_246
pos:(-0.0806,1.08,129)

p_257
pdg :21

mom:(0,0 ,12500)

vtx_159
pos:(-0.0806,1.08,129)

p_258
pdg :21

mom:(0,0,-440000)

vtx_179
pos:(-0.0806,1.08,129)

p_259
pdg:-3

mom:(2500,1310,-366000)

vtx_261
pos:(-0.0806,1.08,129)

p_260
pdg :21

mom:(-571,352,-786)

vtx_294
pos:(-0.0806,1.08,129)

p_261
pdg :21

mom:(-558, -1370,5140)

vtx_316
pos:(-0.0806,1.08,129)

p_262
pdg:3

mom:(423,40 .1 , -42400)

vtx_449
pos:(-0.0806,1.08,129)

p_263
pdg :21

mom:(133,33.3,3350)

vtx_450
pos:(-0.0806,1.08,129)

p_264
pdg :21

mom:(-447,-588,-15900)

vtx_295
pos:(-0.0806,1.08,129)

p_265
pdg :21

mom:(-970,-59.8,3740)

vtx_317
pos:(-0.0806,1.08,129)

p_266
pdg :21

mom:(-511,286,-13900)

vtx_260
pos:(-0.0806,1.08,129)

p_267
pdg :21

mom:(2220,2830,-8500)

vtx_428
pos:(-0.0806,1.08,129)

p_268
pdg :21

mom:(689,510,-948)

vtx_430
pos:(-0.0806,1.08,129)

p_269
pdg :21

mom:(0,0,-19600)

vtx_35
pos:(-0.0806,1.08,129)

p_270
pdg :21

mom:(-775,604,-76900)

vtx_258
pos:(-0.0806,1.08,129)

p_271
pdg :21

mom:(-114,1440,-66300)

vtx_259
pos:(-0.0806,1.08,129)

p_272
pdg :2

mom:(-3650,3960,-218000)

vtx_351
pos:(-0.0806,1.08,129)

p_273
pdg :21

mom:(-469,1020,-78400)

vtx_353
pos:(-0.0806,1.08,129)

p_274
pdg :21

mom:(-14.8,-161,-2160)

vtx_364
pos:(-0.0806,1.08,129)

p_275
pdg :2

mom:(0,0,-529000)

vtx_89
pos:(-0.0806,1.08,129)

p_276
pdg :21

mom:(651,-59.6, -14700)

vtx_314
pos:(-0.0806,1.08,129)

p_277
pdg :21

mom:(-390,177,-3170)

vtx_315
pos:(-0.0806,1.08,129)

p_278
pdg :21

mom:(1280,401, -2330)

vtx_320
pos:(-0.0806,1.08,129)

p_279
pdg :21

mom:(2.95,-930,-3420)

vtx_293
pos:(-0.0806,1.08,129)

p_280
pdg :21

mom:(819,-636,-727)

vtx_243
pos:(-0.0806,1.08,129)

p_281
pdg:3

mom:(7170,-1030,-1890)

vtx_242
pos:(-0.0806,1.08,129)

p_282
pdg :21

mom:(-654,545, -10400)

vtx_214
pos:(-0.0806,1.08,129)

p_283
pdg :21

mom:(247,181, -891)

vtx_231
pos:(-0.0806,1.08,129)

p_284
pdg :21

mom:(161,-27.4,-3660)

vtx_229
pos:(-0.0806,1.08,129)

p_285
pdg :21

mom:(723, -1250, -4240)

vtx_321
pos:(-0.0806,1.08,129)

p_286
pdg :21

mom:(-266,-1480,-6180)

vtx_366
pos:(-0.0806,1.08,129)

p_287
pdg :21

mom:(-411, -1170, -3720)

vtx_352
pos:(-0.0806,1.08,129)

p_288
pdg :21

mom:(-1120,-633,26500)

vtx_227
pos:(-0.0806,1.08,129)

p_289
pdg :21

mom:(403,-14.6 ,291)

vtx_217
pos:(-0.0806,1.08,129)

p_290
pdg :21

mom:(-648,539,-10300)

vtx_218
pos:(-0.0806,1.08,129)

p_291
pdg :21

mom:(420,-625,-588)

vtx_302
pos:(-0.0806,1.08,129)

p_292
pdg :21

mom:(140,231,319)

vtx_275
pos:(-0.0806,1.08,129)

p_293
pdg :21

mom:(3590,-681,-3820)

vtx_274
pos:(-0.0806,1.08,129)

p_294
pdg :21

mom:(748,-18.5 , -65)

vtx_232
pos:(-0.0806,1.08,129)

p_295
pdg :21

mom:(-418,63.9,-792)

vtx_233
pos:(-0.0806,1.08,129)

p_296
pdg :21

mom:(-575,479, -9170)

vtx_230
pos:(-0.0806,1.08,129)

p_297
pdg: -2

mom:(-1670,-315,11000)

vtx_269
pos:(-0.0806,1.08,129)

p_298
pdg :21

mom:(33,-324,3690)

vtx_236
pos:(-0.0806,1.08,129)

p_299
pdg :21

mom:(-768,1660,462)

vtx_237
pos:(-0.0806,1.08,129)

p_300
pdg: -1

mom:(1840,1260, -1410)

vtx_438
pos:(-0.0806,1.08,129)

p_301
pdg :1

mom:(158,130,-192)

vtx_443
pos:(-0.0806,1.08,129)

p_302
pdg :21

mom:(1040,1300, -245)

vtx_276
pos:(-0.0806,1.08,129)

p_303
pdg :21

mom:(694,62.7 ,10100)

vtx_388
pos:(-0.0806,1.08,129)

p_304
pdg :21

mom:(273,9 .89,467)

vtx_391
pos:(-0.0806,1.08,129)

p_305
pdg :21

mom:(420 ,229 ,1460)

vtx_378
pos:(-0.0806,1.08,129)

p_306
pdg :21

mom:(0,0,28400)

vtx_149
pos:(-0.0806,1.08,129)

p_307
pdg :21

mom:(0,0,-15400)

vtx_150
pos:(-0.0806,1.08,129)

p_308
pdg :21

mom:(-1180,-203,26700)

vtx_238
pos:(-0.0806,1.08,129)

p_309
pdg :21

mom:(953,-33.9,321)

vtx_286
pos:(-0.0806,1.08,129)

p_310
pdg :21

mom:(161,-27.4 , -3640)

vtx_330
pos:(-0.0806,1.08,129)

p_311
pdg :21

mom:(-575,479, -9120)

vtx_251
pos:(-0.0806,1.08,129)

p_312
pdg :21

mom:(247,182, -887)

vtx_332
pos:(-0.0806,1.08,129)

p_313
pdg :21

mom:(747,-13,-59.8)

vtx_239
pos:(-0.0806,1.08,129)

p_314
pdg :21

mom:(-418,64.7, -788)

vtx_248
pos:(-0.0806,1.08,129)

p_315
pdg :21

mom:(67.7 , -448,536)

vtx_280
pos:(-0.0806,1.08,129)

p_316
pdg: -2

mom:(-570,1300,-3480)

vtx_374
pos:(-0.0806,1.08,129)

p_317
pdg :21

mom:(-608,-25,-461)

vtx_284
pos:(-0.0806,1.08,129)

p_318
pdg:-3

mom:(0,0,79500)

vtx_124
pos:(-0.0806,1.08,129)

p_319
pdg :21

mom:(-449, -162,714)

vtx_268
pos:(-0.0806,1.08,129)

p_320
pdg :21

mom:(398,19.7,3020)

vtx_271
pos:(-0.0806,1.08,129)

p_321
pdg :21

mom:(-684,1480,411)

vtx_257
pos:(-0.0806,1.08,129)

p_322
pdg :21

mom:(-1450, -14.2 ,23500)

vtx_241
pos:(-0.0806,1.08,129)

p_323
pdg :21

mom:(300,-190,3170)

vtx_240
pos:(-0.0806,1.08,129)

p_324
pdg :21

mom:(713, -12 .4 , -57 .1)

vtx_249
pos:(-0.0806,1.08,129)

p_325
pdg :21

mom:(-178,63.5 ,13100)

vtx_264
pos:(-0.0806,1.08,129)

p_326
pdg :21

mom:(-224, -260,1450)

vtx_337
pos:(-0.0806,1.08,129)

p_327
pdg :21

mom:(-747,-7 .33,12100)

vtx_281
pos:(-0.0806,1.08,129)

p_328
pdg:3

mom:(6480,-1040,-1490)

vtx_402
pos:(-0.0806,1.08,129)

p_329
pdg :21

mom:(961,-211,-647)

vtx_418
pos:(-0.0806,1.08,129)

p_330
pdg :21

mom:(544,-423,-483)

vtx_292
pos:(-0.0806,1.08,129)

p_331
pdg :21

mom:(124, -655 ,144000)

vtx_442
pos:(-0.0806,1.08,129)

p_332
pdg :21

mom:(60 .7 ,221 ,12100)

vtx_444
pos:(-0.0806,1.08,129)

p_333
pdg :21

mom:(-61.1, -86,2440)

vtx_437
pos:(-0.0806,1.08,129)

p_334
pdg :21

mom:(325,301, -221)

vtx_355
pos:(-0.0806,1.08,129)

p_335
pdg :21

mom:(-598,1070,-1160)

vtx_367
pos:(-0.0806,1.08,129)

p_336
pdg :21

mom:(-124,271, -1630)

vtx_362
pos:(-0.0806,1.08,129)

p_337
pdg :21

mom:(-280,368,-164)

vtx_250
pos:(-0.0806,1.08,129)

p_338
pdg :21

mom:(209,-309,-653)

vtx_338
pos:(-0.0806,1.08,129)

p_339
pdg :21

mom:(366,-6.35,-29.3)

vtx_265
pos:(-0.0806,1.08,129)

p_340
pdg :21

mom:(-224,374, -2350)

vtx_334
pos:(-0.0806,1.08,129)

p_341
pdg :21

mom:(-189,106,66.9)

vtx_253
pos:(-0.0806,1.08,129)

p_342
pdg :21

mom:(-442,368,-7000)

vtx_252
pos:(-0.0806,1.08,129)

p_343
pdg :21

mom:(-455,54.7 , -6360)

vtx_331
pos:(-0.0806,1.08,129)

p_344
pdg :21

mom:(-39.7,343,-624)

vtx_340
pos:(-0.0806,1.08,129)

p_345
pdg :21

mom:(-137,76.2,48.3)

vtx_339
pos:(-0.0806,1.08,129)

p_346
pdg :2

mom:(-5400,-48.6,-33000)

vtx_311
pos:(-0.0806,1.08,129)

p_347
pdg :21

mom:(-3000,213,-14700)

vtx_296
pos:(-0.0806,1.08,129)

p_348
pdg :21

mom:(-520,294,-316)

vtx_297
pos:(-0.0806,1.08,129)

p_349
pdg :1

mom:(494,722, -136000)

vtx_401
pos:(-0.0806,1.08,129)

p_350
pdg :21

mom:(215, -293, -2910)

vtx_300
pos:(-0.0806,1.08,129)

p_351
pdg :21

mom:(-676,1460,407)

vtx_270
pos:(-0.0806,1.08,129)

p_352
pdg :21

mom:(22.4 ,872, -59500)

vtx_357
pos:(-0.0806,1.08,129)

p_353
pdg :21

mom:(-870,646,-59600)

vtx_368
pos:(-0.0806,1.08,129)

p_354
pdg :21

mom:( -41 .5 ,525 , -24200)

vtx_363
pos:(-0.0806,1.08,129)

p_355
pdg: -2

mom:(-186,-72.3,-30200)

vtx_453
pos:(-0.0806,1.08,129)

p_356
pdg :2

mom:(-103,472, -15900)

vtx_454
pos:(-0.0806,1.08,129)

p_357
pdg:-3

mom:(2280,1200,-334000)

vtx_446
pos:(-0.0806,1.08,129)

p_358
pdg :21

mom:(3220, -946,4220)

vtx_303
pos:(-0.0806,1.08,129)

p_359
pdg :21

mom:(339,-251,164)

vtx_394
pos:(-0.0806,1.08,129)

p_360
pdg :21

mom:(1100, -452,3270)

vtx_382
pos:(-0.0806,1.08,129)

p_361
pdg :21

mom:(148 ,422 ,5630)

vtx_336
pos:(-0.0806,1.08,129)

p_362
pdg :21

mom:(-297,-359,7480)

vtx_291
pos:(-0.0806,1.08,129)

p_363
pdg :21

mom:(338,-5.86,-27)

vtx_290
pos:(-0.0806,1.08,129)

p_364
pdg :21

mom:(1230,523 , -14700)

vtx_356
pos:(-0.0806,1.08,129)

p_365
pdg :21

mom:(110,71.6 , -10100)

vtx_369
pos:(-0.0806,1.08,129)

p_366
pdg :21

mom:(-199,151, -5250)

vtx_361
pos:(-0.0806,1.08,129)

p_367
pdg :21

mom:(-909,-571,3470)

vtx_279
pos:(-0.0806,1.08,129)

p_368
pdg :21

mom:( -275 ,277 ,2250)

vtx_420
pos:(-0.0806,1.08,129)

p_369
pdg: -2

mom:(-938,-183,5990)

vtx_405
pos:(-0.0806,1.08,129)

p_370
pdg :21

mom:(-761,899,715)

vtx_301
pos:(-0.0806,1.08,129)

p_371
pdg :21

mom:(123,566, -15.9)

vtx_421
pos:(-0.0806,1.08,129)

p_372
pdg :21

mom:(359,17.8 ,2730)

vtx_278
pos:(-0.0806,1.08,129)

p_373
pdg :21

mom:(-135,63.7,-358)

vtx_309
pos:(-0.0806,1.08,129)

p_374
pdg :21

mom:(175,333,611)

vtx_308
pos:(-0.0806,1.08,129)

p_375
pdg :21

mom:( -195 ,351 ,1770)

vtx_406
pos:(-0.0806,1.08,129)

p_376
pdg :21

mom:(-64.8 ,1 .2 ,15.5)

vtx_375
pos:(-0.0806,1.08,129)

p_377
pdg :21

mom:(3680,-634,-3770)

vtx_395
pos:(-0.0806,1.08,129)

p_378
pdg :21

mom:(110 ,182 ,252)

vtx_390
pos:(-0.0806,1.08,129)

p_379
pdg :21

mom:(374,1090,-77.6)

vtx_433
pos:(-0.0806,1.08,129)

p_380
pdg :21

mom:(663,211,-493)

vtx_445
pos:(-0.0806,1.08,129)

p_381
pdg :21

mom:(0,0,-4620)

vtx_53
pos:(-0.0806,1.08,129)

p_382
pdg :21

mom:( -410 ,75 .1 ,1320)

vtx_417
pos:(-0.0806,1.08,129)

p_383
pdg :21

mom:(339,-328,3050)

vtx_423
pos:(-0.0806,1.08,129)

p_384
pdg :21

mom:(-478,-301,1830)

vtx_416
pos:(-0.0806,1.08,129)

p_385
pdg :21

mom:(362,-337,1880)

vtx_335
pos:(-0.0806,1.08,129)

p_386
pdg :21

mom:(-432,-112,887)

vtx_282
pos:(-0.0806,1.08,129)

p_387
pdg :21

mom:(-609,-5.98,9880)

vtx_283
pos:(-0.0806,1.08,129)

p_388
pdg :21

mom:(-415 , -258 ,1110)

vtx_342
pos:(-0.0806,1.08,129)

p_389
pdg :21

mom:(-334,142,4920)

vtx_343
pos:(-0.0806,1.08,129)

p_390
pdg :21

mom:(-292,-2 .87,4730)

vtx_328
pos:(-0.0806,1.08,129)

p_391
pdg :21

mom:(-325,-336,-478)

vtx_392
pos:(-0.0806,1.08,129)

p_392
pdg :21

mom:(-283,311,1110)

vtx_396
pos:(-0.0806,1.08,129)

p_393
pdg:-3

mom:(0,0,80600)

vtx_235
pos:(-0.0806,1.08,129)

p_394
pdg :21

mom:(1240,17.9 , -49.9)

vtx_313
pos:(-0.0806,1.08,129)

p_395
pdg :21

mom:(-283,-51.9,-225)

vtx_312
pos:(-0.0806,1.08,129)

p_396
pdg :21

mom:(0,0,-16000)

vtx_226
pos:(-0.0806,1.08,129)

p_397
pdg: -1

mom:(-260,594,-932)

vtx_429
pos:(-0.0806,1.08,129)

p_398
pdg :1

mom:(115,20 .3 , -611)

vtx_431
pos:(-0.0806,1.08,129)

p_399
pdg :2

mom:(0 ,0 ,1440)

vtx_183
pos:(-0.0806,1.08,129)

p_400
pdg :21

mom:(-187, -122, -24 .7)

vtx_333
pos:(-0.0806,1.08,129)

p_401
pdg :21

mom:(487,69.9,963)

vtx_304
pos:(-0.0806,1.08,129)

p_402
pdg :21

mom:(-258,-313,6520)

vtx_305
pos:(-0.0806,1.08,129)

p_403
pdg :21

mom:(372,-834,-870)

vtx_415
pos:(-0.0806,1.08,129)

p_404
pdg :21

mom:(173,43.6, -964)

vtx_424
pos:(-0.0806,1.08,129)

p_405
pdg :21

mom:(1.79,-563,-2070)

vtx_407
pos:(-0.0806,1.08,129)

p_406
pdg :21

mom:( -217 ,471 , -549)

vtx_306
pos:(-0.0806,1.08,129)

p_407
pdg :21

mom:(-416,-200,-2410)

vtx_307
pos:(-0.0806,1.08,129)

p_408
pdg :21

mom:(-386,-508,-13700)

vtx_451
pos:(-0.0806,1.08,129)

p_409
pdg :21

mom:(-1620,-63.9,-5950)

vtx_310
pos:(-0.0806,1.08,129)

p_410
pdg :21

mom:(-1430,304,-8810)

vtx_397
pos:(-0.0806,1.08,129)

p_411
pdg :21

mom:(-473,267,-287)

vtx_381
pos:(-0.0806,1.08,129)

p_412
pdg :21

mom:(-124,816,163000)

vtx_479
pos:(-0.0806,1.08,129)

p_413
pdg :21

mom:(312,-68.7 ,87200)

vtx_481
pos:(-0.0806,1.08,129)

p_414
pdg :2

mom:(0,0,-946)

vtx_145
pos:(-0.0806,1.08,129)

p_415
pdg :21

mom:(103,129, -2550)

vtx_419
pos:(-0.0806,1.08,129)

p_416
pdg :21

mom:(56.9,-357,-305)

vtx_425
pos:(-0.0806,1.08,129)

p_417
pdg :21

mom:(-706,834,664)

vtx_408
pos:(-0.0806,1.08,129)

p_418
pdg :21

mom:(480 ,129 ,111)

vtx_372
pos:(-0.0806,1.08,129)

p_419
pdg :21

mom:(227,-839,-322)

vtx_398
pos:(-0.0806,1.08,129)

p_420
pdg :21

mom:(2940,-862,3840)

vtx_389
pos:(-0.0806,1.08,129)

p_421
pdg :21

mom:(575, -57 .7 ,1390)

vtx_345
pos:(-0.0806,1.08,129)

p_422
pdg :21

mom:(-196,-2 .28,2270)

vtx_346
pos:(-0.0806,1.08,129)

p_423
pdg :21

mom:(-151,-183,3810)

vtx_341
pos:(-0.0806,1.08,129)

p_424
pdg :21

mom:(14 .7 ,257 , -1570)

vtx_447
pos:(-0.0806,1.08,129)

p_425
pdg :21

mom:(-489,90,-476)

vtx_456
pos:(-0.0806,1.08,129)

p_426
pdg :21

mom:(-159,-76.3,-921)

vtx_455
pos:(-0.0806,1.08,129)

p_427
pdg: -1

mom:(14.5,383,53.6)

vtx_422
pos:(-0.0806,1.08,129)

p_428
pdg :1

mom:(71,-8 .23,320)

vtx_426
pos:(-0.0806,1.08,129)

p_429
pdg :21

mom:(-45 .6 ,21 .5 , -121)

vtx_410
pos:(-0.0806,1.08,129)

p_430
pdg :21

mom:(-1020,351,-4880)

vtx_393
pos:(-0.0806,1.08,129)

p_431
pdg :21

mom:(-2160,-428,-10700)

vtx_399
pos:(-0.0806,1.08,129)

p_432
pdg :2

mom:(-3840,-36.3,-23400)

vtx_379
pos:(-0.0806,1.08,129)

p_433
pdg :21

mom:(-208,30.8,-366)

vtx_344
pos:(-0.0806,1.08,129)

p_434
pdg :21

mom:(502, -74 .3 ,118)

vtx_347
pos:(-0.0806,1.08,129)

p_435
pdg :21

mom:(659,9.56,-26.6)

vtx_329
pos:(-0.0806,1.08,129)

p_436
pdg :21

mom:(-50.6 ,241,-1650)

vtx_360
pos:(-0.0806,1.08,129)

p_437
pdg :21

mom:(510, -214, -14600)

vtx_370
pos:(-0.0806,1.08,129)

p_438
pdg :21

mom:(-199,90,-1610)

vtx_365
pos:(-0.0806,1.08,129)

p_439
pdg :21

mom:(46.4,-369,739)

vtx_448
pos:(-0.0806,1.08,129)

p_440
pdg :21

mom:(-989,-1030,5880)

vtx_457
pos:(-0.0806,1.08,129)

p_441
pdg :21

mom:(-585,-36,2260)

vtx_452
pos:(-0.0806,1.08,129)

p_442
pdg :2

mom:(-2220,-3520,-5700)

vtx_427
pos:(-0.0806,1.08,129)

p_443
pdg :21

mom:(-542,-428,-2000)

vtx_432
pos:(-0.0806,1.08,129)

p_444
pdg :21

mom:(0,0,-20100)

vtx_200
pos:(-0.0806,1.08,129)

p_445
pdg :21

mom:(970,425, -1560)

vtx_354
pos:(-0.0806,1.08,129)

p_446
pdg :21

mom:(499,-350,-1860)

vtx_371
pos:(-0.0806,1.08,129)

p_447
pdg :21

mom:(535, -927, -3140)

vtx_359
pos:(-0.0806,1.08,129)

p_448
pdg :1

mom:(0,0 ,274000)

vtx_153
pos:(-0.0806,1.08,129)

p_449
pdg :21

mom:(0,0,-7.41)

vtx_154
pos:(-0.0806,1.08,129)

p_450
pdg :1

mom:(841,-101,169000)

vtx_482
pos:(-0.0806,1.08,129)

p_451
pdg :21

mom:(-578,-159,99000)

vtx_483
pos:(-0.0806,1.08,129)

p_452
pdg :21

mom:(-263,260,6480)

vtx_484
pos:(-0.0806,1.08,129)

p_453
pdg :21

mom:(0,0,29800)

vtx_225
pos:(-0.0806,1.08,129)

p_454
pdg :21

mom:(0,0,-16000)

vtx_287
pos:(-0.0806,1.08,129)

p_455
pdg :21

mom:(-317,33.9 ,4740)

vtx_458
pos:(-0.0806,1.08,129)

p_456
pdg :21

mom:(657,12, -24 .3)

vtx_459
pos:(-0.0806,1.08,129)

p_457
pdg :21

mom:(160,-27.3,-3640)

vtx_460
pos:(-0.0806,1.08,129)

p_458
pdg :21

mom:(-455,54.8,-6360)

vtx_461
pos:(-0.0806,1.08,129)

p_459
pdg :21

mom:(247,182, -887)

vtx_462
pos:(-0.0806,1.08,129)

p_460
pdg :21

mom:(-188,-121,-24.5)

vtx_463
pos:(-0.0806,1.08,129)

p_461
pdg :21

mom:(-224,374, -2350)

vtx_464
pos:(-0.0806,1.08,129)

p_462
pdg :21

mom:(352, -322,1890)

vtx_465
pos:(-0.0806,1.08,129)

p_463
pdg :21

mom:(118,466,5630)

vtx_466
pos:(-0.0806,1.08,129)

p_464
pdg :21

mom:(-232, -249,1450)

vtx_467
pos:(-0.0806,1.08,129)

p_465
pdg :21

mom:(208,-309,-650)

vtx_468
pos:(-0.0806,1.08,129)

p_466
pdg :21

mom:( -137 ,77 .1 ,47 .7)

vtx_469
pos:(-0.0806,1.08,129)

p_467
pdg :21

mom:(-40,343,-624)

vtx_470
pos:(-0.0806,1.08,129)

p_468
pdg :21

mom:(-172, -154,3820)

vtx_471
pos:(-0.0806,1.08,129)

p_469
pdg :21

mom:(-421, -249 ,1120)

vtx_472
pos:(-0.0806,1.08,129)

p_470
pdg :21

mom:(-360,180,4920)

vtx_473
pos:(-0.0806,1.08,129)

p_471
pdg :21

mom:(-208,31,-367)

vtx_474
pos:(-0.0806,1.08,129)

p_472
pdg :21

mom:(568,-46.4 ,1400)

vtx_475
pos:(-0.0806,1.08,129)

p_473
pdg :21

mom:( -208 ,15 .4 ,2270)

vtx_476
pos:(-0.0806,1.08,129)

p_474
pdg :21

mom:(500,-71.8 ,120)

vtx_477
pos:(-0.0806,1.08,129)

p_475
pdg :21

mom:(151, -220,1380)

vtx_478
pos:(-0.0806,1.08,129)

p_476
pdg :2

mom:(5530, -571, -3250)

vtx_88
pos:(-0.0806,1.08,129)

p_477
pdg :2

mom:(-429,1840,-526000)

vtx_204
pos:(-0.0806,1.08,129)

p_478
pdg :2

mom:(3100,-4570,-18800)

vtx_599
pos:(-0.0806,1.08,129)

p_479
pdg :2

mom:(-3710,4690,-210000)

vtx_589
pos:(-0.0806,1.08,129)

p_480
pdg :21

mom:(-62.2, -1200,-3510)

vtx_601
pos:(-0.0806,1.08,129)

p_481
pdg :21

mom:(-518,1280,-77000)

vtx_541
pos:(-0.0806,1.08,129)

p_482
pdg :21

mom:(1530,378,-3650)

vtx_487
pos:(-0.0806,1.08,129)

p_483
pdg :21

mom:(803,255, -1150)

vtx_516
pos:(-0.0806,1.08,129)

p_484
pdg :21

mom:(1320,570,-16800)

vtx_488
pos:(-0.0806,1.08,129)

p_485
pdg :21

mom:(-14.4,1080,-59000)

vtx_592
pos:(-0.0806,1.08,129)

p_486
pdg :21

mom:(1580,-1420,-6500)

vtx_600
pos:(-0.0806,1.08,129)

p_487
pdg :21

mom:(840,-944,-4490)

vtx_489
pos:(-0.0806,1.08,129)

p_488
pdg :21

mom:(-20,243,-1540)

vtx_485
pos:(-0.0806,1.08,129)

p_489
pdg :21

mom:(-192,167,-4860)

vtx_540
pos:(-0.0806,1.08,129)

p_490
pdg :21

mom:(-77.7 ,271, -1390)

vtx_495
pos:(-0.0806,1.08,129)

p_491
pdg :21

mom:(-50.8,607,-23900)

vtx_590
pos:(-0.0806,1.08,129)

p_492
pdg :21

mom:(-6.18,-154,-2160)

vtx_519
pos:(-0.0806,1.08,129)

p_493
pdg :21

mom:(-174,91.8 , -1260)

vtx_490
pos:(-0.0806,1.08,129)

p_494
pdg :21

mom:(41.7, -1490,-6230)

vtx_486
pos:(-0.0806,1.08,129)

p_495
pdg :21

mom:(320,978,-726)

vtx_551
pos:(-0.0806,1.08,129)

p_496
pdg :21

mom:(-899,847,-57600)

vtx_591
pos:(-0.0806,1.08,129)

p_497
pdg :21

mom:(104,107, -10200)

vtx_517
pos:(-0.0806,1.08,129)

p_498
pdg :21

mom:(515, -162, -15500)

vtx_608
pos:(-0.0806,1.08,129)

p_499
pdg :21

mom:(666,-357,-2930)

p_500
pdg:-3

mom:(-2960,-177,80500)

vtx_285
pos:(-0.0806,1.08,129)

p_501
pdg :21

mom:(2590,-1020,-79800)

vtx_125
pos:(-0.0806,1.08,129)

p_502
pdg :21

mom:(475 ,126 ,127)

vtx_521
pos:(-0.0806,1.08,129)

p_503
pdg:-3

mom:(160,-18,-295)

vtx_577
pos:(-0.0806,1.08,129)

p_504
pdg: -2

mom:(-457,1250, -3510)

vtx_568
pos:(-0.0806,1.08,129)

p_505
pdg :21

mom:(-65.5 ,0 .774,13.2)

vtx_631
pos:(-0.0806,1.08,129)

p_506
pdg:3

mom:(432,-163,6320)

vtx_535
pos:(-0.0806,1.08,129)

p_507
pdg:3

mom:(-2720,-814,-13600)

vtx_565
pos:(-0.0806,1.08,129)

p_508
pdg :21

mom:(367 ,225 ,1470)

vtx_520
pos:(-0.0806,1.08,129)

p_509
pdg :2

mom:(-3090,-339,-23500)

vtx_570
pos:(-0.0806,1.08,129)

p_510
pdg :21

mom:(-327,1460,-3400)

vtx_575
pos:(-0.0806,1.08,129)

p_511
pdg :21

mom:(-464,261,-304)

vtx_573
pos:(-0.0806,1.08,129)

p_512
pdg :21

mom:(974, -461,3310)

vtx_637
pos:(-0.0806,1.08,129)

p_513
pdg :21

mom:(795,885, -1100)

vtx_576
pos:(-0.0806,1.08,129)

p_514
pdg:-3

mom:(-10.5,-893,8880)

vtx_537
pos:(-0.0806,1.08,129)

p_515
pdg:-3

mom:(1360,-1630,30400)

vtx_640
pos:(-0.0806,1.08,129)

p_516
pdg :21

mom:(-480,244,9950)

vtx_536
pos:(-0.0806,1.08,129)

p_517
pdg :21

mom:(-708,1230,-1120)

vtx_574
pos:(-0.0806,1.08,129)

p_518
pdg :21

mom:(323,40.3 ,10100)

vtx_639
pos:(-0.0806,1.08,129)

p_519
pdg :21

mom:(2790,-878,3940)

vtx_635
pos:(-0.0806,1.08,129)

p_520
pdg :21

mom:(101 ,181 ,255)

p_521
pdg :21

mom:(255,8 .33 ,476)

p_522
pdg :21

mom:(-310,-344,-487)

vtx_567
pos:(-0.0806,1.08,129)

p_523
pdg :21

mom:(-859,288,-4910)

vtx_497
pos:(-0.0806,1.08,129)

p_524
pdg :21

mom:(332, -253,177)

vtx_636
pos:(-0.0806,1.08,129)

p_525
pdg :21

mom:(3800,-693,-3630)

vtx_632
pos:(-0.0806,1.08,129)

p_526
pdg :21

mom:(-324,308,1100)

vtx_566
pos:(-0.0806,1.08,129)

p_527
pdg :21

mom:(-1140,190,-8860)

p_528
pdg :21

mom:(236,-848,-310)

vtx_634
pos:(-0.0806,1.08,129)

p_529
pdg :21

mom:(-1810,-567,-10800)

vtx_571
pos:(-0.0806,1.08,129)

p_530
pdg :1

mom:(1300,772,158000)

vtx_96
pos:(-0.0806,1.08,129)

p_531
pdg :1

mom:(1600,1570, -154000)

vtx_74
pos:(-0.0806,1.08,129)

p_532
pdg :21

mom:(-1320,-1640,21300)

vtx_499
pos:(-0.0806,1.08,129)

p_533
pdg :1

mom:(1910,2110,-136000)

vtx_530
pos:(-0.0806,1.08,129)

p_534
pdg:3

mom:(6540,-980,-1490)

vtx_544
pos:(-0.0806,1.08,129)

p_535
pdg :1

mom:(-1500,3290,46300)

vtx_646
pos:(-0.0806,1.08,129)

p_536
pdg:-3

mom:(-2060,-1160,-4300)

vtx_491
pos:(-0.0806,1.08,129)

p_537
pdg: -2

mom:(-888,-153,5990)

vtx_508
pos:(-0.0806,1.08,129)

p_538
pdg :21

mom:(-180,360,1770)

vtx_509
pos:(-0.0806,1.08,129)

p_539
pdg :21

mom:(24, -541, -2070)

p_540
pdg :21

mom:(-695,842,665)

vtx_549
pos:(-0.0806,1.08,129)

p_541
pdg :21

mom:(-414,-909,37800)

vtx_617
pos:(-0.0806,1.08,129)

p_542
pdg :21

mom:(-44 .2 ,22 .9 , -121)

vtx_492
pos:(-0.0806,1.08,129)

p_543
pdg:-3

mom:(847,1080,8210)

vtx_533
pos:(-0.0806,1.08,129)

p_544
pdg :2

mom:(-3.8,-753,11400)

vtx_613
pos:(-0.0806,1.08,129)

p_545
pdg:3

mom:(-145,1070,8270)

vtx_557
pos:(-0.0806,1.08,129)

p_546
pdg :21

mom:(-362,145,2840)

vtx_559
pos:(-0.0806,1.08,129)

p_547
pdg :21

mom:(385,-822,-871)

vtx_493
pos:(-0.0806,1.08,129)

p_548
pdg :21

mom:(-462, -291,1820)

vtx_510
pos:(-0.0806,1.08,129)

p_549
pdg :21

mom:(-399,82,1320)

vtx_511
pos:(-0.0806,1.08,129)

p_550
pdg :21

mom:(973,-201,-646)

vtx_583
pos:(-0.0806,1.08,129)

p_551
pdg :21

mom:(130 ,155 , -2550)

p_552
pdg :21

mom:(-256,288,2250)

p_553
pdg :21

mom:(129,570, -14 .2)

vtx_514
pos:(-0.0806,1.08,129)

p_554
pdg: -1

mom:(19.2 ,387,54.6)

vtx_546
pos:(-0.0806,1.08,129)

p_555
pdg :21

mom:(364,-313,3050)

vtx_507
pos:(-0.0806,1.08,129)

p_556
pdg :21

mom:(183,53.5,-963)

p_557
pdg :21

mom:(61.6,-353,-306)

vtx_496
pos:(-0.0806,1.08,129)

p_558
pdg :1

mom:(75, -5 .57 ,320)

vtx_532
pos:(-0.0806,1.08,129)

p_559
pdg :2

mom:(1400,209,1080)

vtx_289
pos:(-0.0806,1.08,129)

p_560
pdg :21

mom:(-126,1960,-20300)

vtx_319
pos:(-0.0806,1.08,129)

p_561
pdg :2

mom:(-1630,-2910,-4760)

vtx_554
pos:(-0.0806,1.08,129)

p_562
pdg :21

mom:(2540,3840,-9800)

vtx_580
pos:(-0.0806,1.08,129)

p_563
pdg: -1

mom:(-139,709,-852)

vtx_552
pos:(-0.0806,1.08,129)

p_564
pdg :21

mom:(846,671, -1350)

vtx_581
pos:(-0.0806,1.08,129)

p_565
pdg :1

mom:(156,95.5 , -684)

vtx_527
pos:(-0.0806,1.08,129)

p_566
pdg :21

mom:(-501, -242, -1760)

vtx_494
pos:(-0.0806,1.08,129)

p_567
pdg :21

mom:(1020,1310,453000)

vtx_87
pos:(-0.0806,1.08,129)

p_568
pdg :21

mom:(-2120,-1040,-4320)

vtx_277
pos:(-0.0806,1.08,129)

p_569
pdg :21

mom:(91.5 ,955, -248)

p_570
pdg :21

mom:(-1010, -1250,1160)

vtx_627
pos:(-0.0806,1.08,129)

p_571
pdg :21

mom:(-961,546,264000)

vtx_506
pos:(-0.0806,1.08,129)

p_572
pdg:-3

mom:(49 .7 ,1 .86 ,427)

vtx_628
pos:(-0.0806,1.08,129)

p_573
pdg :21

mom:(-56.1 , -79.2 ,2460)

vtx_500
pos:(-0.0806,1.08,129)

p_574
pdg: -1

mom:(903,808,-1850)

vtx_528
pos:(-0.0806,1.08,129)

p_575
pdg :21

mom:(-271, -152,26900)

vtx_505
pos:(-0.0806,1.08,129)

p_576
pdg :21

mom:(-88.1,-92.3,720)

p_577
pdg:3

mom:(-658,-599,167)

vtx_513
pos:(-0.0806,1.08,129)

p_578
pdg :21

mom:(447, -241 ,143000)

vtx_622
pos:(-0.0806,1.08,129)

p_579
pdg :1

mom:(14.8,59.6 , -223)

vtx_579
pos:(-0.0806,1.08,129)

p_580
pdg :21

mom:(87 .5 ,256 ,12100)

vtx_503
pos:(-0.0806,1.08,129)

p_581
pdg :21

mom:(354,60.4, -626)

p_582
pdg :21

mom:(-1050,-563,12500)

vtx_190
pos:(-0.0806,1.08,129)

p_583
pdg :21

mom:(1200,2060,-440000)

vtx_191
pos:(-0.0806,1.08,129)

p_584
pdg:-3

mom:(3190,2760,-334000)

vtx_611
pos:(-0.0806,1.08,129)

p_585
pdg :21

mom:(18.1 ,264, -1560)

p_586
pdg :21

mom:(-19.1,-404,730)

vtx_626
pos:(-0.0806,1.08,129)

p_587
pdg:3

mom:(539,239,-42300)

p_588
pdg :21

mom:(-148, -117,3350)

p_589
pdg :21

mom:(-349,-444,-13700)

vtx_518
pos:(-0.0806,1.08,129)

p_590
pdg :21

mom:(-777, -139,2220)

p_591
pdg: -2

mom:(-104,69.5,-30200)

vtx_542
pos:(-0.0806,1.08,129)

p_592
pdg :2

mom:(-59.8,547,-15900)

vtx_642
pos:(-0.0806,1.08,129)

p_593
pdg :21

mom:(-157,-72.3,-930)

p_594
pdg :21

mom:(-496,88.1,-495)

vtx_594
pos:(-0.0806,1.08,129)

p_595
pdg :21

mom:(-1490,-1300,5800)

p_596
pdg :21

mom:(-404,-1170,29800)

vtx_326
pos:(-0.0806,1.08,129)

p_597
pdg :21

mom:(913,-2730,-15900)

vtx_327
pos:(-0.0806,1.08,129)

p_598
pdg :21

mom:(-381, -152,4720)

vtx_501
pos:(-0.0806,1.08,129)

p_599
pdg :21

mom:(672,-58.6,-0.48)

vtx_498
pos:(-0.0806,1.08,129)

p_600
pdg :21

mom:(368,-648,-3610)

vtx_604
pos:(-0.0806,1.08,129)

p_601
pdg :21

mom:(-91.3,-1030,-6350)

vtx_603
pos:(-0.0806,1.08,129)

p_602
pdg :21

mom:(299,25.7 , -885)

p_603
pdg :21

mom:(-182,-147,-22.6)

p_604
pdg :21

mom:(-88.8,-29.6,-2370)

p_605
pdg :21

mom:(328,-403,1920)

vtx_502
pos:(-0.0806,1.08,129)

p_606
pdg :21

mom:(41 .9 ,245 ,5600)

p_607
pdg :21

mom:(-251, -310,1460)

vtx_512
pos:(-0.0806,1.08,129)

p_608
pdg :21

mom:(247,-431,-619)

p_609
pdg :21

mom:(-135,63.2,38)

vtx_515
pos:(-0.0806,1.08,129)

p_610
pdg :21

mom:(-2 .27 ,228, -645)

p_611
pdg :21

mom:(-223,-304,3820)

p_612
pdg :21

mom:(-434, -304,1120)

p_613
pdg :21

mom:(-427,-13.1 ,4890)

vtx_504
pos:(-0.0806,1.08,129)

p_614
pdg :21

mom:(-185,-37.3,-374)

p_615
pdg :21

mom:(551 , -113 ,1420)

vtx_625
pos:(-0.0806,1.08,129)

p_616
pdg :21

mom:(-238,-74.4 ,2260)

p_617
pdg :21

mom:(507, -119,143)

p_618
pdg :21

mom:(133, -278,1400)

p_619
pdg :21

mom:(-2300,-294,251000)

vtx_144
pos:(-0.0806,1.08,129)

p_620
pdg :2

mom:(-396,-187,-894)

vtx_299
pos:(-0.0806,1.08,129)

p_621
pdg :21

mom:(-1620,625,163000)

vtx_620
pos:(-0.0806,1.08,129)

p_622
pdg :2

mom:(-586,-934,-593)

vtx_586
pos:(-0.0806,1.08,129)

p_623
pdg :21

mom:(-490,-171,87500)

p_624
pdg :1

mom:(-61.8,813,243000)

vtx_322
pos:(-0.0806,1.08,129)

p_625
pdg :21

mom:(-992,-662,49300)

vtx_323
pos:(-0.0806,1.08,129)

p_626
pdg :1

mom:(650 ,142 ,113000)

vtx_630
pos:(-0.0806,1.08,129)

p_627
pdg :21

mom:(-732,192,136000)

p_628
pdg :21

mom:(-972,-184,43400)

vtx_618
pos:(-0.0806,1.08,129)

p_629
pdg :2

mom:(-326,-97.2,19700)

vtx_522
pos:(-0.0806,1.08,129)

p_630
pdg :2101

mom:(-390,-133,1.88e+06)

vtx_531
pos:(-0.0806,1.08,129)

p_631
pdg: -2

mom:(-580,30.6,110000)

vtx_587
pos:(-0.0806,1.08,129)

p_632
pdg:3

mom:(-786,-465,77100)

vtx_525
pos:(-0.0806,1.08,129)

p_633
pdg: -1

mom:(604,-74.7 ,84000)

vtx_644
pos:(-0.0806,1.08,129)

p_634
pdg: -2

mom:(-600,-20.3,39300)

vtx_523
pos:(-0.0806,1.08,129)

p_635
pdg: -1

mom:(-398,431,4060)

vtx_584
pos:(-0.0806,1.08,129)

p_636
pdg :2101

mom:(-637,-332,-1 .92e+06)

vtx_526
pos:(-0.0806,1.08,129)

p_637
pdg: -1

mom:(-1170,-388,-20800)

vtx_555
pos:(-0.0806,1.08,129)

p_638
pdg: -2

mom:(-436,-1080,-313000)

vtx_647
pos:(-0.0806,1.08,129)

p_639
pdg :21

mom:(-1.93,507,-3100)

vtx_609
pos:(-0.0806,1.08,129)

p_640
pdg :21

mom:(65.7,-2030,-8300)

vtx_602
pos:(-0.0806,1.08,129)

p_641
pdg :21

mom:(1830,404, -4540)

vtx_606
pos:(-0.0806,1.08,129)

p_642
pdg :21

mom:(1450,725 , -19300)

vtx_610
pos:(-0.0806,1.08,129)

p_643
pdg :21

mom:(1510, -1300, -7420)

vtx_605
pos:(-0.0806,1.08,129)

p_644
pdg :21

mom:(9.06,145,-2230)

vtx_607
pos:(-0.0806,1.08,129)

p_645
pdg:-3

mom:(-2250,-1190,-4670)

vtx_597
pos:(-0.0806,1.08,129)

p_646
pdg :21

mom:(-46.5 ,251,-766)

p_647
pdg :21

mom:(632,-1250,-1490)

p_648
pdg :21

mom:(-658,-314,-2690)

vtx_596
pos:(-0.0806,1.08,129)

p_649
pdg :21

mom:(-124,522, -2160)

vtx_593
pos:(-0.0806,1.08,129)

p_650
pdg :21

mom:(694,-1610,-1800)

vtx_595
pos:(-0.0806,1.08,129)

p_651
pdg :21

mom:(-2000,478,-13800)

vtx_572
pos:(-0.0806,1.08,129)

p_652
pdg :21

mom:(1180 , -177 ,142)

vtx_545
pos:(-0.0806,1.08,129)

p_653
pdg :21

mom:(-1540, -1940,25100)

vtx_614
pos:(-0.0806,1.08,129)

p_654
pdg :21

mom:(-204,-196,5810)

vtx_616
pos:(-0.0806,1.08,129)

p_655
pdg :21

mom:(-619,-227,6980)

p_656
pdg :21

mom:(461,-681,3310)

p_657
pdg :21

mom:(129 ,501 ,17700)

vtx_623
pos:(-0.0806,1.08,129)

p_658
pdg :21

mom:(-1050,-240,11900)

vtx_615
pos:(-0.0806,1.08,129)

p_659
pdg :21

mom:(-761,-323,114000)

vtx_619
pos:(-0.0806,1.08,129)

p_660
pdg :21

mom:(-1690,738,400000)

vtx_621
pos:(-0.0806,1.08,129)

p_661
pdg :21

mom:(825,-993,6370)

vtx_624
pos:(-0.0806,1.08,129)

p_662
pdg: -2

mom:(-976, -245,6710)

vtx_563
pos:(-0.0806,1.08,129)

p_663
pdg :21

mom:(-436,648,4020)

vtx_558
pos:(-0.0806,1.08,129)

p_664
pdg :21

mom:(-1950,-1590,7630)

vtx_561
pos:(-0.0806,1.08,129)

p_665
pdg :21

mom:(-1180,-56.7,3540)

vtx_560
pos:(-0.0806,1.08,129)

p_666
pdg :21

mom:(-685,-614,2580)

vtx_562
pos:(-0.0806,1.08,129)

p_667
pdg:3

mom:(-840,-746,144)

p_668
pdg :21

mom:(220,1530, -262)

vtx_550
pos:(-0.0806,1.08,129)

p_669
pdg:3

mom:(-976,-682,182)

vtx_548
pos:(-0.0806,1.08,129)

p_670
pdg :21

mom:(1160,315, -1770)

vtx_582
pos:(-0.0806,1.08,129)

p_671
pdg:3

mom:(643,346, -52500)

vtx_539
pos:(-0.0806,1.08,129)

p_672
pdg :21

mom:(-437,-473,-16100)

p_673
pdg :21

mom:(-444,-627,-18300)

vtx_643
pos:(-0.0806,1.08,129)

p_674
pdg :21

mom:(622 ,234 ,1950)

vtx_638
pos:(-0.0806,1.08,129)

p_675
pdg :21

mom:(576,307,381)

vtx_633
pos:(-0.0806,1.08,129)

p_676
pdg :2

mom:(-326,-97.2,19700)

vtx_524
pos:(-0.0806,1.08,129)

p_677
pdg: -2

mom:(-600,-20.3,39300)

p_678
pdg : 111

mom:(-927,-125,59000)

vtx_200321
pos:(-0.0808,1.08,129)

p_679
pdg:3

mom:(-786,-465,77100)

vtx_649
pos:(-0.0806,1.08,129)

p_680
pdg :2101

mom:(-637,-332,-1 .92e+06)

p_681
pdg :1

mom:(156,95.5 , -684)

vtx_529
pos:(-0.0806,1.08,129)

p_682
pdg: -1

mom:(903,808,-1850)

p_683
pdg : 111

mom:(1060,906,-2600)

vtx_200320
pos:(-0.0806,1.08,129)

p_684
pdg :1

mom:(1910,2110,-136000)

vtx_650
pos:(-0.0806,1.08,129)

p_685
pdg :2101

mom:(-394,-136,1 .88e+06)

p_686
pdg :1

mom:(75, -5 .57 ,320)

vtx_534
pos:(-0.0806,1.08,129)

p_687
pdg:-3

mom:(847,1080,8210)

p_688
pdg : -211

mom:(115 ,64 .8 ,4400)

p_689
pdg:323

mom:(807,1010,4140)

vtx_200318
pos:(-0.0806,1.08,129)

p_690
pdg:3

mom:(432,-163,6320)

vtx_538
pos:(-0.0806,1.08,129)

p_691
pdg :21

mom:(-480,244,9950)

p_692
pdg:-3

mom:(-10.5,-893,8880)

p_693
pdg: -321

mom:(259,-300,5880)

vtx_200316
pos: (742, -610,14500)

p_694
pdg :213

mom:(-474 ,53 ,11400)

vtx_200314
pos:(-0.0806,1.08,129)

p_695
pdg :311

mom:(156, -567,7870)

vtx_200313
pos:(-0.0806,1.08,129)

p_696
pdg:3

mom:(643,346, -52500)

vtx_543
pos:(-0.0806,1.08,129)

p_697
pdg :21

mom:(-192,167,-4860)

p_698
pdg :21

mom:(-518,1280,-77000)

p_699
pdg: -2

mom:(-104,69.5,-30200)

p_700
pdg: -321

mom:(-477,407, -34400)

vtx_200312
pos:(-269,225,-18900)

p_701
pdg : 111

mom:(336,1000,-32800)

vtx_200311
pos:(-0.0806,1.08,129)

p_702
pdg : 221

mom:(-30.6,449,-97400)

vtx_733
pos:(-0.0806,1.08,129)

p_703
pdg:3

mom:(6540,-980,-1490)

vtx_547
pos:(-0.0806,1.08,129)

p_704
pdg :21

mom:(1180 , -177 ,142)

p_705
pdg: -1

mom:(19.2 ,387,54.6)

p_706
pdg:333

mom:(3890,-650,-1080)

vtx_200310
pos:(-0.0806,1.08,129)

p_707
pdg: -321

mom:(466,423,-65.2)

vtx_200308
pos : (101 ,107 ,114)

p_708
pdg :213

mom:(3390, -545, -145)

vtx_200306
pos:(-0.0806,1.08,129)

p_709
pdg:3

mom:(-976,-682,182)

vtx_553
pos:(-0.0806,1.08,129)

p_710
pdg :21

mom:(-695,842,665)

p_711
pdg :21

mom:(220,1530, -262)

p_712
pdg :21

mom:(320,978,-726)

p_713
pdg: -1

mom:(-139,709,-852)

p_714
pdg: -321

mom:(-349,-85.4,243)

vtx_200304
pos:( -225,-1070,1050)

p_715
pdg :213

mom:(-621,368,508)

vtx_200302
pos:(-0.0806,1.08,129)

p_716
pdg : -211

mom:(-371,-149,400)

p_717
pdg : 211

mom:(147,1100, -1590)

p_718
pdg:331

mom:(-74 .1 ,2140, -555)

vtx_200300
pos:(-0.0806,1.08,129)

p_719
pdg :2

mom:(-1630,-2910,-4760)

vtx_556
pos:(-0.0806,1.08,129)

p_720
pdg: -1

mom:(-1170,-388,-20800)

p_721
pdg :113

mom:(-961,-1360,-2580)

vtx_200299
pos:(-0.0806,1.08,129)

p_722
pdg : 111

mom:(-196,-631,-650)

vtx_200297
pos:(-0.0807,1.08,129)

p_723
pdg :213

mom:(-940,-696,-8020)

vtx_200295
pos:(-0.0806,1.08,129)

p_724
pdg : -211

mom:(-51.9,-256,-7660)

p_725
pdg :213

mom:(-648,-357,-6660)

vtx_200293
pos:(-0.0806,1.08,129)

p_726
pdg:3

mom:(-145,1070,8270)

vtx_564
pos:(-0.0806,1.08,129)

p_727
pdg :21

mom:(-436,648,4020)

p_728
pdg :21

mom:(-362,145,2840)

p_729
pdg :21

mom:(-1180,-56.7 ,3540)

p_730
pdg :21

mom:(-1950,-1590,7630)

p_731
pdg :21

mom:(-685,-614,2580)

p_732
pdg: -2

mom:(-976, -245,6710)

p_733
pdg: -321

mom:(-714,794,6320)

p_734
pdg :321

mom:(-795,206,3050)

p_735
pdg:-313

mom:(-55.4 ,478,7090)

vtx_200291
pos:(-0.0806,1.08,129)

p_736
pdg : 221

mom:(-1370, -617,5440)

vtx_200290
pos:(-0.0806,1.08,129)

p_737
pdg : -211

mom:(-1220, -1220,4460)

vtx_200288
pos:(-646,-885,2970)

p_738
pdg :223

mom:(-1580,-281,9230)

vtx_200284
pos:(-0.0806,1.08,129)

p_739
pdg:3

mom:(-2720,-814,-13600)

vtx_569
pos:(-0.0806,1.08,129)

p_740
pdg :21

mom:(-324,308,1100)

p_741
pdg :21

mom:(-310,-344,-487)

p_742
pdg: -2

mom:(-457,1250, -3510)

p_743
pdg:-323

mom:(-2110,-533,-10400)

vtx_200282
pos:(-0.0806,1.08,129)

p_744
pdg : 221

mom:(-369,-361,-2620)

vtx_200278
pos:(-0.0806,1.08,129)

p_745
pdg : 2114

mom:(-722,243, -258)

vtx_200276
pos:(-0.0806,1.08,129)

p_746
pdg :213

mom:(32.5, -96.1 ,35.1)

vtx_200271
pos:(-0.0806,1.08,129)

p_747
pdg : -2114

mom:(-189,843,-2100)

vtx_200269
pos:(-0.0806,1.08,129)

p_748
pdg : -211

mom:(-450,304, -1120)

p_749
pdg :2

mom:(-3090,-339,-23500)

vtx_578
pos:(-0.0806,1.08,129)

p_750
pdg :21

mom:(-1810,-567,-10800)

p_751
pdg :21

mom:(-2000,478,-13800)

p_752
pdg :21

mom:(-464,261,-304)

p_753
pdg :21

mom:(-708,1230,-1120)

p_754
pdg :21

mom:(-327,1460,-3400)

p_755
pdg :21

mom:(795,885, -1100)

p_756
pdg:-3

mom:(160,-18,-295)

p_757
pdg : 211

mom:(-716,488,-5700)

p_758
pdg : -211

mom:(-4510,-916,-30800)

p_759
pdg : 211

mom:(-433,-117,-2300)

p_760
pdg : 221

mom:(-888,37.1,-6930)

vtx_200263
pos:(-0.0806,1.08,129)

p_761
pdg :113

mom:(-467,734, -1480)

vtx_200262
pos:(-0.0806,1.08,129)

p_762
pdg: -213

mom:(-719,623,-2650)

vtx_200259
pos:(-0.0806,1.08,129)

p_763
pdg : 211

mom:(-108,650,-819)

p_764
pdg : 111

mom:(10 .1 ,111 , -11 .5)

vtx_200258
pos:(-0.0806,1.08,129)

p_765
pdg : 111

mom:(-188,468,-525)

vtx_200257
pos:(-0.0807,1.08,129)

p_766
pdg: -213

mom:(-270,540, -1720)

vtx_200255
pos:(-0.0806,1.08,129)

p_767
pdg :321

mom:(846,769,-1330)

p_768
pdg :1

mom:(14.8,59.6, -223)

vtx_585
pos:(-0.0806,1.08,129)

p_769
pdg :21

mom:(2540,3840,-9800)

p_770
pdg :21

mom:(846,671, -1350)

p_771
pdg :21

mom:(1160,315, -1770)

p_772
pdg :21

mom:(973,-201,-646)

p_773
pdg: -1

mom:(-398,431,4060)

p_774
pdg :113

mom:(539,1830,-3140)

vtx_200254
pos:(-0.0806,1.08,129)

p_775
pdg : 221

mom:(2070,623,-3860)

vtx_200252
pos:(-0.0806,1.08,129)

p_776
pdg: -213

mom:(1110,1170, -3500)

vtx_200250
pos:(-0.0806,1.08,129)

p_777
pdg : 111

mom:(1030,935, -2110)

vtx_200247
pos:(-0.0806,1.08,129)

p_778
pdg :213

mom:(204,363,-639)

vtx_200245
pos:(-0.0806,1.08,129)

p_779
pdg: -213

mom:(122,92 .8 ,116)

vtx_200243
pos:(-0.0806,1.08,129)

p_780
pdg : 211

mom:(140, -493,1700)

p_781
pdg: -213

mom:(45 .6 ,511 ,1390)

vtx_200241
pos:(-0.0806,1.08,129)

p_782
pdg : 211

mom:(-127,81.9 ,323)

p_783
pdg :2

mom:(-586,-934,-593)

vtx_588
pos:(-0.0806,1.08,129)

p_784
pdg: -2

mom:(-580,30.6,110000)

p_785
pdg : 2212

mom:(-648,-897,-363)

p_786
pdg:-323

mom:(-179,127,82300)

vtx_672
pos:(-0.0806,1.08,129)

p_787
pdg: -3212

mom:(-339,-137,27800)

vtx_200239
pos:(-0.0806,1.08,129)

p_788
pdg :2

mom:(-3710,4690,-210000)

vtx_598
pos:(-0.0806,1.08,129)

p_789
pdg :21

mom:(-50.8,607,-23900)

p_790
pdg :21

mom:(-899,847,-57600)

p_791
pdg :21

mom:(-14.4,1080,-59000)

p_792
pdg :21

mom:(-124,522, -2160)

p_793
pdg :21

mom:(-496,88.1,-495)

p_794
pdg :21

mom:(694,-1610,-1800)

p_795
pdg :21

mom:(-658,-314,-2690)

p_796
pdg:-3

mom:(-2250,-1190,-4670)

p_797
pdg :213

mom:(-2810,3480,-153000)

vtx_200233
pos:(-0.0806,1.08,129)

p_798
pdg : 111

mom:(-428,874, -45700)

vtx_200223
pos:(-0.0808,1.08,129)

p_799
pdg:313

mom:(-1130,2050,-103000)

vtx_200221
pos:(-0.0806,1.08,129)

p_800
pdg: -321

mom:(-396,500,-16100)

vtx_200220
pos:(-268,310,-10200)

p_801
pdg : 211

mom:(-155,-73.3, -12200)

p_802
pdg : -211

mom:(31.6 ,71.1 , -1040)

p_803
pdg : 2212

mom:(42,362,-3840)

p_804
pdg : -2112

mom:(-407,-10.4, -11400)

p_805
pdg: -213

mom:(354, -856, -5720)

vtx_200218
pos:(-0.0806,1.08,129)

p_806
pdg :213

mom:(293,489, -2140)

vtx_200216
pos:(-0.0806,1.08,129)

p_807
pdg :311

mom:(-317,-294,-787)

vtx_200213
pos:(-0.0806,1.08,129)

p_808
pdg:-313

mom:(-1230,-1490,-2530)

vtx_200209
pos:(-0.0806,1.08,129)

p_809
pdg :311

mom:(-1360,-427,-4680)

vtx_200208
pos:(-0.0806,1.08,129)

p_810
pdg :2

mom:(3100,-4570,-18800)

vtx_612
pos:(-0.0806,1.08,129)

p_811
pdg :21

mom:(1580,-1420,-6500)

p_812
pdg :21

mom:(-62.2, -1200,-3510)

p_813
pdg :21

mom:(65.7,-2030,-8300)

p_814
pdg :21

mom:(-91.3,-1030,-6350)

p_815
pdg :21

mom:(368,-648,-3610)

p_816
pdg :21

mom:(1510, -1300, -7420)

p_817
pdg :21

mom:(1830,404, -4540)

p_818
pdg :21

mom:(9.06,145,-2230)

p_819
pdg :21

mom:(515, -162, -15500)

p_820
pdg :21

mom:(-1.93,507,-3100)

p_821
pdg :21

mom:(1450,725 , -19300)

p_822
pdg:-3

mom:(3190,2760,-334000)

p_823
pdg : 221

mom:(2160,-2490,-11300)

vtx_200205
pos:(-0.0806,1.08,129)

p_824
pdg : 211

mom:(1340,-2650,-9750)

p_825
pdg : -211

mom:(189,-308,-1490)

p_826
pdg : 211

mom:(687,-936,-3580)

p_827
pdg :223

mom:(390,-1260,-8120)

vtx_200202
pos:(-0.0806,1.08,129)

p_828
pdg : -211

mom:(5.06,-1810,-6020)

p_829
pdg :213

mom:(555, -1450, -7320)

vtx_200200
pos:(-0.0806,1.08,129)

p_830
pdg : 221

mom:(784,-168,-3700)

vtx_200199
pos:(-0.0806,1.08,129)

p_831
pdg: -213

mom:(506,-363,-2570)

vtx_200195
pos:(-0.0806,1.08,129)

p_832
pdg :113

mom:(1320, -145, -5350)

vtx_200194
pos:(-0.0806,1.08,129)

p_833
pdg :321

mom:(944,-232,-8190)

p_834
pdg:-313

mom:(89,169,-15500)

vtx_200192
pos:(-0.0806,1.08,129)

p_835
pdg:331

mom:(536,627, -18100)

vtx_200190
pos:(-0.0806,1.08,129)

p_836
pdg :223

mom:(1070,611 , -14700)

vtx_200186
pos:(-0.0806,1.08,129)

p_837
pdg : 111

mom:(570,626, -77300)

vtx_200175
pos:(-0.0805,1.08,129)

p_838
pdg:313

mom:(2310,1920,-240000)

vtx_200150
pos:(-0.0806,1.08,129)

p_839
pdg :2

mom:(-3.8,-753,11400)

vtx_629
pos:(-0.0806,1.08,129)

p_840
pdg :21

mom:(-1540, -1940,25100)

p_841
pdg :21

mom:(-1050,-240,11900)

p_842
pdg :21

mom:(-204,-196,5810)

p_843
pdg :21

mom:(-414,-909,37800)

p_844
pdg :21

mom:(-972,-184,43400)

p_845
pdg :21

mom:(-761,-323,114000)

p_846
pdg :21

mom:(-1620,625,163000)

p_847
pdg :21

mom:(-1690,738,400000)

p_848
pdg :21

mom:(447, -241 ,143000)

p_849
pdg :21

mom:(129 ,501 ,17700)

p_850
pdg :21

mom:(825,-993,6370)

p_851
pdg :21

mom:(551 , -113 ,1420)

p_852
pdg :21

mom:(-19.1, -404,730)

p_853
pdg :21

mom:(-1010, -1250,1160)

p_854
pdg:-3

mom:(49 .7 ,1 .86 ,427)

p_855
pdg : 211

mom:(-352, -159,3170)

p_856
pdg : 221

mom:(-825, -1250,16400)

vtx_200148
pos:(-0.0806,1.08,129)

p_857
pdg : 111

mom:(84.6 , -172,4370)

vtx_200147
pos:(-0.0806,1.08,129)

p_858
pdg :311

mom:(-742, -704,20700)

vtx_200144
pos:(-0.0806,1.08,129)

p_859
pdg:-313

mom:(-757, -1270,26500)

vtx_200137
pos:(-0.0806,1.08,129)

p_860
pdg: -213

mom:(-359, -152,25700)

vtx_200133
pos:(-0.0806,1.08,129)

p_861
pdg : 2214

mom:(-915,-59.5,85000)

vtx_200132
pos:(-0.0806,1.08,129)

p_862
pdg : -211

mom:(-2130,-289,146000)

vtx_200131
pos:(-288,-40.5,19900)

p_863
pdg : -1114

mom:(-516,141,188000)

vtx_689
pos:(-0.0806,1.08,129)

p_864
pdg : -211

mom:(-683,694,197000)

p_865
pdg : 111

mom:(-256,-346,51500)

vtx_200126
pos:(-0.0807,1.08,129)

p_866
pdg :321

mom:(-132, -243,42500)

p_867
pdg:-323

mom:(-274 ,528 ,141000)

vtx_690
pos:(-0.0806,1.08,129)

p_868
pdg :321

mom:(100,-258,8350)

vtx_200125
pos:(32.1, -107,3480)

p_869
pdg:331

mom:(228,131,12600)

vtx_200119
pos:(-0.0806,1.08,129)

p_870
pdg: -321

mom:(458, -223,5500)

p_871
pdg :113

mom:(-15.5 , -204,5010)

vtx_200118
pos:(-0.0806,1.08,129)

p_872
pdg : 211

mom:(-837,-263,1430)

p_873
pdg : 111

mom:(1070,-940,3120)

vtx_200117
pos:(-0.0802,1.08,129)

p_874
pdg:313

mom:(-439,-703,952)

vtx_200111
pos:(-0.0806,1.08,129)

p_875
pdg :1

mom:(650 ,142 ,113000)

vtx_641
pos:(-0.0806,1.08,129)

p_876
pdg :21

mom:(-65.5 ,0 .774,13.2)

p_877
pdg :21

mom:(3800,-693,-3630)

p_878
pdg :21

mom:(576,307,381)

p_879
pdg :21

mom:(236,-848,-310)

p_880
pdg :21

mom:(2790,-878,3940)

p_881
pdg :21

mom:(332, -253,177)

p_882
pdg :21

mom:(974, -461,3310)

p_883
pdg :21

mom:(622 ,234 ,1950)

p_884
pdg :21

mom:(323,40.3 ,10100)

p_885
pdg:-3

mom:(1360,-1630,30400)

p_886
pdg : 1114

mom:(34.5 , -22.6 ,72800)

vtx_693
pos:(-0.0806,1.08,129)

p_887
pdg :213

mom:(313,314,31800)

vtx_200109
pos:(-0.0806,1.08,129)

p_888
pdg : -2112

mom:(197,-639,1660)

p_889
pdg : 111

mom:(293,452,3260)

vtx_200108
pos:(-0.0806,1.08,129)

p_890
pdg :311

mom:(-357,6 .03,2740)

vtx_200106
pos:(-0.0806,1.08,129)

p_891
pdg : 221

mom:(632, -216,122)

vtx_200105
pos:(-0.0806,1.08,129)

p_892
pdg: -321

mom:(166,93.3,-139)

p_893
pdg :321

mom:(1090,-609,-314)

p_894
pdg: -311

mom:(481,211, -189)

vtx_200102
pos:(-0.0806,1.08,129)

p_895
pdg: -213

mom:(1870,82.3 , -1740)

vtx_200100
pos:(-0.0806,1.08,129)

p_896
pdg : 211

mom:(-88.6,-383,-285)

p_897
pdg : 111

mom:(480,-5 .79,581)

vtx_200099
pos:(-0.0805,1.08,129)

p_898
pdg :113

mom:(1270, -544,2030)

vtx_200097
pos:(-0.0806,1.08,129)

p_899
pdg : 111

mom:(419,-281,-234)

vtx_200095
pos:(-0.0806,1.08,129)

p_900
pdg : -211

mom:(1150 , -451 ,2440)

p_901
pdg :213

mom:(984, -341,3240)

vtx_200093
pos:(-0.0806,1.08,129)

p_902
pdg : -211

mom:(829,-368,3430)

p_903
pdg :223

mom:(907,-295,15000)

vtx_200092
pos:(-0.0806,1.08,129)

p_904
pdg : 211

mom:(2 .4 , -104,354)

vtx_200091
pos:(-47,-125,603)

p_905
pdg:313

mom:(921,-956,23200)

vtx_200087
pos:(-0.0806,1.08,129)

p_906
pdg :2

mom:(-59.8,547,-15900)

vtx_645
pos:(-0.0806,1.08,129)

p_907
pdg :21

mom:(-444,-627,-18300)

p_908
pdg: -1

mom:(604,-74.7 ,84000)

p_909
pdg :213

mom:(84.1 , -272,-8010)

vtx_200084
pos:(-0.0806,1.08,129)

p_910
pdg :311

mom:(-171,310, -15100)

vtx_200080
pos:(-0.0806,1.08,129)

p_911
pdg:-323

mom:(-285,-130,-7440)

vtx_200076
pos:(-0.0806,1.08,129)

p_912
pdg : 111

mom:(-127,-284,-2330)

vtx_200075
pos:(-0.0807,1.08,129)

p_913
pdg : 211

mom:(-237,192,-313)

vtx_200074
pos:(412,-12,-3290)

p_914
pdg : -211

mom:(353,-248,62.7)

p_915
pdg :213

mom:(-113 ,47 .1 ,1140)

vtx_200072
pos:(-0.0806,1.08,129)

p_916
pdg: -213

mom:(214 ,9 .05 ,2240)

vtx_200069
pos:(-0.0806,1.08,129)

p_917
pdg :213

mom:(-10.9,488,549)

vtx_200065
pos:(-0.0806,1.08,129)

p_918
pdg: -213

mom:(-371,-361,2990)

vtx_200064
pos:(-0.0806,1.08,129)

p_919
pdg : 2214

mom:(-19.4,469,10500)

vtx_200063
pos:(-0.0806,1.08,129)

p_920
pdg : -2114

mom:(783,-389,65600)

vtx_200062
pos:(-0.0806,1.08,129)

p_921
pdg :1

mom:(-1500,3290,46300)

vtx_648
pos:(-0.0806,1.08,129)

p_922
pdg: -2

mom:(-436,-1080,-313000)

p_923
pdg : -211

mom:(-239,348,2590)

p_924
pdg : 211

mom:(340 ,547 ,9450)

p_925
pdg :113

mom:(-1100,882,13200)

vtx_200061
pos:(-0.0806,1.08,129)

p_926
pdg :113

mom:(-35.2 ,1250,16400)

vtx_200060
pos:(-0.0806,1.08,129)

p_927
pdg :223

mom:(-425,125,803)

vtx_200057
pos:(-0.0806,1.08,129)

p_928
pdg : 111

mom:(6 .97 ,141 ,2570)

vtx_200055
pos:(-0.0806,1.08,129)

p_929
pdg :223

mom:(757,87.9 ,380)

vtx_200052
pos:(-0.0806,1.08,129)

p_930
pdg : 111

mom:(-606,-203,-755)

vtx_200049
pos:(-0.0808,1.08,129)

p_931
pdg: -213

mom:(-437,-125,-1980)

vtx_200046
pos:(-0.0806,1.08,129)

p_932
pdg : 211

mom:(4.69,290,-1010)

vtx_200045
pos: (853,725,-4580)

p_933
pdg : 111

mom:(137,-70.6,-2880)

vtx_200044
pos:(-0.0806,1.08,129)

p_934
pdg : 1114

mom:(254,138, -4010)

vtx_200043
pos:(-0.0806,1.08,129)

p_935
pdg : 221

mom:(-181,-480,-10800)

vtx_200040
pos:(-0.0806,1.08,129)

p_936
pdg : -2114

mom:(-95.4,161,-38500)

vtx_714
pos:(-0.0806,1.08,129)

p_937
pdg : 211

mom:(115,87, -66700)

p_938
pdg: -213

mom:(-595,-697,-116000)

vtx_200034
pos:(-0.0806,1.08,129)

p_939
pdg : 221

mom:(159,-310,-69000)

vtx_200027
pos:(-0.0806,1.08,129)

p_940
pdg:-323

mom:(-1020,-425,64900)

vtx_200023
pos:(-0.0806,1.08,129)

p_941
pdg :213

mom:(19.3 , -611,5840)

vtx_200021
pos:(-0.0806,1.08,129)

p_942
pdg :311

mom:(444 ,597 ,3700)

vtx_200020
pos:(-0.0806,1.08,129)

p_943
pdg:-313

mom:(-69.5,-29.4,1760)

p_944
pdg : 111

mom:(-95.6,-103,-764)

vtx_200019
pos:(-0.0807,1.08,129)

p_945
pdg : 111

mom:(172 ,168 ,465)

vtx_200018
pos:(-0.0806,1.08,129)

p_946
pdg : -211

mom:(-156,-307,-201)

vtx_200017
pos:(954,-623,-867)

p_947
pdg : 111

mom:(-40.7,296,-601)

vtx_200015
pos:(-0.0807,1.08,129)

p_948
pdg : 2212

mom:(-49.3 , -152,-5510)

p_949
pdg : -2112

mom:(188,299,-42900)

p_950
pdg :223

mom:(-134,131,-529000)

vtx_774
pos:(-0.0806,1.08,129)

p_951
pdg :223

mom:(-458,-501,-149000)

vtx_775
pos:(-0.0806,1.08,129)

p_952
pdg : 2112

mom:(-229 , -174 , -1 .19e+06)

p_953
pdg : -211

mom:(834,359,-31900)

p_954
pdg : 2212

mom:(264,1210, -56000)

p_955
pdg : -2112

mom:(1030,478,-38700)

p_956
pdg : 111

mom:(-387,180,-2850)

vtx_200013
pos:(-0.0807,1.08,129)

p_957
pdg :113

mom:(-125,-54, -4260)

vtx_200010
pos:(-0.0806,1.08,129)

p_958
pdg : -211

mom:(197 ,154 ,131)

p_959
pdg : 211

mom:(205,-374,-0 .0235)

p_960
pdg :113

mom:(-140,51.7 , -1310)

vtx_200009
pos:(-0.0806,1.08,129)

p_961
pdg : -211

mom:(283 ,145 ,4700)

p_962
pdg : 211

mom:(-140,-508,5330)

p_963
pdg : 2112

mom:(-280,578,46600)

p_964
pdg : -2112

mom:(442, -373,42300)

p_965
pdg : -211

mom:( -21 .9 ,427 ,9150)

p_966
pdg : 2212

mom:(-407,-482,100000)

p_967
pdg :223

mom:(-246,133,1 .68e+06)

vtx_777
pos:(-0.0806,1.08,129)

p_1009
pdg: -321

mom:(-34.1,212,38000)

p_1010
pdg : 111

mom:(-145,-90.3,44300)

vtx_792
pos:(-0.0807,1.08,129)

p_1040
pdg : -2112

mom:(-293,278,159000)

p_1041
pdg : 211

mom:(-223, -141,28400)

vtx_200008
pos:(-150,-82,19100)

p_1042
pdg: -321

mom:(47 .1 ,497 ,77600)

p_1043
pdg : 111

mom:(-323,13.4 ,62900)

vtx_200006
pos:(-0.0807,1.08,129)

p_1048
pdg : 2112

mom:(-412,131,53800)

p_1049
pdg : -211

mom:(446,-163,19000)

p_1087
pdg : -2112

mom:(-127,340,-30200)

p_1088
pdg : 111

mom:(30.7,-184,-8320)

vtx_200004
pos:(-0.0806,1.08,129)

p_1116
pdg :22

mom:(23.4 ,250, -13700)

vtx_200003
pos:(32,344,-18700)

p_1117
pdg :22

mom:(-54.3,197,-83600)

p_1213
pdg : 111

mom:(-103,306,-109000)

vtx_838
pos:(-0.0807,1.08,129)

p_1214
pdg :22

mom:(-30.9,-175,-420000)

p_1215
pdg : 211

mom:(-297,-297,-53900)

p_1216
pdg : -211

mom:(-276,-177,-79300)

p_1217
pdg : 111

mom:(113,-35.6, -15900)

vtx_200001
pos:(-0.0806,1.08,129)

p_1220
pdg : 111

mom:(-368, -14,1 .23e+06)

vtx_840
pos:(-0.0807,1.08,129)

p_1221
pdg :22

mom:(122 ,147 ,447000)

p_1251
pdg :22

mom:(-147,-62.8,42600)

p_1252
pdg :22

mom:(2 .51 , -27 .7 ,1630)

p_1000714
pdg: -321

mom:(292,-97.3,280)

vtx_200305
pos:(-220,-368,2660)

p_1345
pdg :22

mom:(-119,146,-62400)

p_1346
pdg :22

mom:(15.6,161,-46900)

p_1349
pdg :22

mom:(-259,10.9,648000)

p_1350
pdg :22

mom:(-109,-24.9,580000)

p_200001
pdg :22

mom:(133,-36.5,-9650)

vtx_200002
pos:(54.3,-13.9,-3820)

p_200002
pdg : -11

mom:(13.9,-4.16,-1010)

p_200003
pdg :11

mom:(119,-32.4,-8640)

p_200004
pdg : -11

mom:(13.5 ,136, -7450)

p_200005
pdg :11

mom:(9.89,113,-6260)

p_200006
pdg :22

mom:(21.8 , -147,-7900)

vtx_200005
pos:(51.9,-348,-18700)

p_200007
pdg :22

mom:(8.87,-37.4, -411)

p_200008
pdg : -11

mom:(17.5 , -117,-6330)

p_200009
pdg :11

mom:(4.37,-29.2 , -1580)

p_200010
pdg :22

mom:(-137,-49,20100)

vtx_200007
pos:(-27.9,-8.9,4230)

p_200011
pdg : -11

mom:(-61.5,-22.5,9090)

p_200012
pdg :11

mom:(-75.1 , -26.5 ,11000)

p_200013
pdg : -11

mom:(0 .23 , -0 .272,15.2)

p_200014
pdg :11

mom:(0.393,-0.464,26)

p_200015
pdg : 211

mom:(-391,-86.6,-904)

p_200016
pdg : -211

mom:(251,138, -405)

p_200017
pdg : 211

mom:(70.4,-128,-3960)

vtx_200011
pos:(13.5,-27.9,-739)

p_200018
pdg : -211

mom:(-196,73.8,-300)

vtx_200012
pos:(-466,-437,-990)

p_200019
pdg:1000040090

mom:( -75 .2 ,241 , -21 .1)

p_200020
pdg :13

mom:(77.7 , -190,-270)

p_200021
pdg : -14

mom:(-17.6,-9.93,-25.7)

p_200022
pdg :22

mom:(-0.0199,-5.85,-4.88)

p_200023
pdg :22

mom:(-387,186,-2840)

vtx_200014
pos:( -54.8 ,27.4 , -272)

p_200024
pdg : -11

mom:(-58.8,28.3,-432)

p_200025
pdg :11

mom:(-328,158, -2410)

p_200026
pdg :22

mom:(26,29.9 , -164)

p_200027
pdg :22

mom:(-66.6,266,-437)

vtx_200016
pos:( -278,1110,-1700)

p_200028
pdg : -11

mom:(-15.2 ,61.7 , -102)

p_200029
pdg :11

mom:(-51.4 ,204,-335)

p_200030
pdg:1000120260

mom:(147 ,112 ,129)

p_200031
pdg :22

mom:(0.399,-0.344,0.36)

p_200032
pdg :22

mom:(-1.17,-0.576,-0.163)

p_200033
pdg : 2212

mom:(53,-52.7,-37.9)

p_200034
pdg :22

mom:(5,-1 .88,4.34)

p_200035
pdg : -211

mom:(10.7 ,163, -311)

p_200036
pdg :22

mom:(187 ,147 ,453)

p_200037
pdg :11

mom:(-2 .45,3 .78,1)

p_200038
pdg : -11

mom:(-12.6 ,17.3 ,10.4)

p_200039
pdg :22

mom:(33.8,-28.6,-215)

p_200040
pdg :22

mom:(-129,-74.5 , -549)

p_200041
pdg:130

mom:(444 ,597 ,3700)

p_200042
pdg : 211

mom:(54 .2 , -707 ,5180)

p_200043
pdg : 111

mom:(-34.9,95.7 ,658)

vtx_200022
pos:(-0.0806,1.08,129)

p_200044
pdg :22

mom:(-61.7 ,40 ,144)

p_200045
pdg :22

mom:(26 .7 ,55 .7 ,514)

p_200046
pdg: -311

mom:(-1040,-422,61800)

vtx_200024
pos:(-0.0806,1.08,129)

p_200047
pdg : -211

mom:(27.7 , -3 .17,3060)

p_200048
pdg:310

mom:(-1040,-422,61800)

vtx_200025
pos:(-64.2,-24.9,3930)

p_200049
pdg : 211

mom:(-114,28 .7 ,11600)

vtx_200026
pos:(-221,9.36,19500)

p_200050
pdg : -211

mom:(-930,-451,50300)

p_200051
pdg : -11

mom:(-0.0429,-0 .00917,2.51)

p_200052
pdg :11

mom:(-0.0279,-0.00596,1.63)

p_200053
pdg : 211

mom:(126, -122, -21400)

vtx_200030
pos:(134,-110,-19400)

p_200054
pdg : -211

mom:(-110,-59.7, -22400)

p_200055
pdg : 111

mom:(143,-129,-25300)

vtx_200031
pos:(-0.0806,1.08,129)

p_200056
pdg : -11

mom:(0.537,-0.235,-68.5)

p_200057
pdg :11

mom:(0.199,-0.0871,-25.4)

p_200058
pdg : -11

mom:(-0.0178,-0.0457,-6.26)

p_200059
pdg :11

mom:(-0.00693,-0.0178,-2.44)

p_200060
pdg : -11

mom:(-0.205,0.284,-51.8)

p_200061
pdg :11

mom:(-0.0432,0.0598,-10.9)

p_200062
pdg :22

mom:(41 .7 , -127 , -14100)

vtx_200032
pos:(56.8,-172,-19000)

p_200063
pdg :22

mom:(102,-1 .96,-11200)

vtx_200033
pos:(174,-2 .27,-19000)

p_200064
pdg : -11

mom:(6.99,-22.3,-2450)

p_200065
pdg :11

mom:(34.7, -105,-11600)

p_200066
pdg : -11

mom:(51.9 , -1 .77 , -5740)

p_200067
pdg :11

mom:(49.7, -0 .187,-5480)

p_200068
pdg : 111

mom:(-579,-697,-107000)

vtx_200035
pos:(-0.0807,1.08,129)

p_200069
pdg :22

mom:(-494,-622,-88000)

vtx_200036
pos:(-108,-135,-19100)

p_200070
pdg :22

mom:(-85.8,-75.2,-19000)

vtx_200039
pos:(-22.4,-18.5,-4820)

p_200071
pdg : -11

mom:(-143,-181,-25600)

p_200072
pdg :11

mom:(-351,-441,-62400)

vtx_200037
pos:(-108,-135,-19100)

p_200073
pdg :22

mom:(-83.5,-94.9,-13900)

vtx_200038
pos:(-108,-135,-19100)

p_200074
pdg : -11

mom:(-65.7,-74.3,-11000)

p_200075
pdg :11

mom:(-17.8,-20.6,-2990)

p_200076
pdg : -11

mom:(-36.3,-31,-7740)

p_200077
pdg :11

mom:(-49.4,-44.3,-11300)

p_200078
pdg : 211

mom:(-106,-60.7,-1690)

p_200079
pdg : -211

mom:(-108,-318,-6630)

p_200080
pdg : 111

mom:(32.1 , -101, -2470)

vtx_200041
pos:(-0.0806,1.08,129)

p_200081
pdg :22

mom:(62.7,-103,-2310)

vtx_200042
pos:(18.8,-29.9,-567)

p_200082
pdg :22

mom:(-30.6,1.65,-166)

p_200083
pdg : -11

mom:(18.1, -29.7, -682)

p_200084
pdg :11

mom:(44.6,-72.9,-1630)

p_200085
pdg : 2112

mom:(254 ,261 , -3450)

p_200086
pdg : -211

mom:(-0 .222, -124, -558)

p_200087
pdg :22

mom:(97.3 ,14.7 , -972)

p_200088
pdg :22

mom:(39.9,-85.3,-1900)

p_200089
pdg:-13

mom:(88.2,77.1 , -684)

p_200090
pdg :14

mom:(80.3,41.7,-333)

p_200091
pdg : -211

mom:(34.7 , -116,-1460)

vtx_200047
pos:(203,-183,-3300)

p_200092
pdg : 111

mom:(-472,-8 .45, -520)

vtx_200048
pos:(-0.0807,1.08,129)

p_200093
pdg:1000290610

mom:(83.7,-340,-111)

p_200094
pdg : 2112

mom:(1.42, -19.8 , -15.4)

p_200095
pdg : 2112

mom:(28.5, -15.6 , -24.6)

p_200096
pdg : 2112

mom:(-18.6, -14.8 ,41.1)

p_200097
pdg :22

mom:(1.99,-4.34,-1.26)

p_200098
pdg : 2112

mom:(94 .7 , -12 .1 ,14)

p_200099
pdg : -211

mom:(-103,353,-1350)

p_200100
pdg :22

mom:(-212,14.9 , -329)

p_200101
pdg :22

mom:(-260,-23.3,-191)

p_200102
pdg :22

mom:(-395,-64.1,-444)

vtx_200050
pos:(-1080,-174,-1080)

p_200103
pdg :22

mom:(-212,-139,-311)

vtx_200051
pos:(-956,-627,-1270)

p_200104
pdg : -11

mom:(-89.5,-14.3,-101)

p_200105
pdg :11

mom:(-305,-49.8,-343)

p_200106
pdg : -11

mom:(-206,-136,-303)

p_200107
pdg :11

mom:(-5.68,-3.5,-7.66)

p_200108
pdg : 211

mom:(351 ,210 ,175)

p_200109
pdg : -211

mom:(123,-233,7 .16)

vtx_200053
pos:(737,433,649)

p_200110
pdg : 111

mom:(283,111,199)

vtx_200054
pos:(-0.0806,1.08,129)

p_200111
pdg :13

mom:(-159,180,47 .4)

p_200112
pdg : -14

mom:(1 .5 ,20 .7 , -15 .5)

p_200113
pdg :22

mom:(289 ,124 ,176)

p_200114
pdg :22

mom:(-5.53,-13.9,22.6)

p_200115
pdg :22

mom:(4 .4 ,119,968)

vtx_200056
pos:(13.1,355,3020)

p_200116
pdg :22

mom:(2 .57 ,22 .3 ,1600)

p_200117
pdg : -11

mom:(0 .535,5 .61 ,44 .5)

p_200118
pdg :11

mom:(3.86,113,923)

p_200119
pdg : 211

mom:(-46.4,108,180)

vtx_200058
pos:(-29.9,132,2380)

p_200120
pdg : -211

mom:(-372,-128,618)

p_200121
pdg : 111

mom:(-6 .5 ,145,5 .53)

vtx_200059
pos:(-0.0806,1.08,129)

p_200122
pdg:-13

mom:(-23.5 ,77.7 ,160)

p_200123
pdg :14

mom:(27 .7 ,25 .2 ,23)

p_200124
pdg :22

mom:(49.6 ,132,5 .94)

p_200125
pdg :22

mom:(-56.1,13.8,-0.409)

p_200126
pdg : 211

mom:(251 ,757 ,11600)

p_200127
pdg : -211

mom:( -287 ,494 ,4720)

p_200128
pdg : 211

mom:(-878,987,10300)

p_200129
pdg : -211

mom:(-226, -105,2850)

p_200130
pdg : -2212

mom:(325,-90.7,43900)

p_200131
pdg : 211

mom:(458, -299,21700)

p_200132
pdg : 2212

mom:(-88.7,508,7600)

p_200133
pdg : 111

mom:(69.3,-38.5,2880)

p_200134
pdg : -211

mom:(-456, -378,2750)

p_200135
pdg : 111

mom:(84.8 ,17.4 ,239)

p_200136
pdg : 211

mom:(324,68.6 ,291)

vtx_200066
pos : (515, -947,1430)

p_200137
pdg : 111

mom:(-335,419,258)

vtx_200068
pos:(-0.0806,1.08,129)

p_200138
pdg:1000080160

mom:(-234,49.6,530)

p_200139
pdg:1000020040

mom:(111 ,219 ,11 .3)

p_200140
pdg : 2112

mom:(32.8,-77.2,-29.6)

p_200141
pdg : 2112

mom:(-83.9,-3.34,62)

p_200142
pdg : 2112

mom:(-81.3,-91.4,-101)

p_200143
pdg : 2212

mom:(-101,-54.9 ,113)

p_200144
pdg : 2212

mom:(-40.9,4 .16,-231)

p_200145
pdg : 111

mom:(13.5,94.3 , -35.2)

p_200146
pdg : 2212

mom:(-177, -258,20 .2)

p_200147
pdg : 2212

mom:(343,-102,-39.7)

vtx_200067
pos: (542,-956,1430)

p_200148
pdg :1000120250

mom:(214 ,7 .53 , -157)

p_200149
pdg :22

mom:(0.114,-0.0886,-0.138)

p_200150
pdg :22

mom:(-0.467,0.169,-0.0458)

p_200151
pdg :22

mom:(-0.51,0 .116,0.377)

p_200152
pdg : 2112

mom:(-17.8,32.9,13.3)

p_200153
pdg : 2212

mom:(78.1,-63.9,-66)

p_200154
pdg : 2212

mom:(0.308,-73.2 ,151)

p_200155
pdg :22

mom:(-110,223,72 .5)

p_200156
pdg :22

mom:(-225,196,186)

p_200157
pdg : -211

mom:(-55.7,348,989)

p_200158
pdg : 111

mom:(269,-339,1250)

vtx_200070
pos:(-0.0806,1.08,129)

p_200159
pdg :22

mom:(106, -79 .5 ,241)

p_200160
pdg :22

mom:(163,-260,1010)

vtx_200071
pos:(529,-843,3410)

p_200161
pdg : -11

mom:(112,-181,699)

p_200162
pdg :11

mom:(51.1 , -79 ,311)

p_200163
pdg : 211

mom:(-280,-161,1080)

p_200164
pdg : 111

mom:(167,208,66)

vtx_200073
pos:(-0.0806,1.08,129)

p_200165
pdg :22

mom:(64.4 ,164,-0 .534)

p_200166
pdg :22

mom:(102,43.8 ,66.5)

p_200167
pdg:-13

mom:(-97.4, -29.1, -232)

p_200168
pdg :14

mom:(-77 .4 ,5 .02 , -151)

p_200169
pdg :22

mom:(-33.8,-227,-1520)

p_200170
pdg :22

mom:(-93.5,-57.5,-808)

p_200171
pdg: -321

mom:(-449,116,-5030)

vtx_200077
pos:(-864,87.3,-9230)

p_200172
pdg : 111

mom:(164, -247, -2400)

vtx_200078
pos:(-0.0806,1.08,129)

p_200173
pdg :13

mom:(-308,191,-4200)

p_200174
pdg : -14

mom:(-164,-148,-814)

p_200175
pdg :22

mom:(-1.93,-94.7,-938)

p_200176
pdg :22

mom:(166, -152, -1460)

vtx_200079
pos:(406,-371,-3450)

p_200177
pdg : -11

mom:(61.1 , -54.7 , -532)

p_200178
pdg :11

mom:(105,-97.5, -932)

p_200179
pdg:310

mom:(-171,310, -15100)

vtx_200081
pos:(-13,24.5,-1010)

p_200180
pdg : 111

mom:(27.1 ,160, -11300)

vtx_200082
pos:(-13,24.5,-1010)

p_200181
pdg : 111

mom:(-198,150,-3870)

vtx_200083
pos:(-13,24.5,-1010)

p_200182
pdg :22

mom:(35.2,26.6, -871)

p_200183
pdg :22

mom:(-8.09,133,-10400)

p_200184
pdg :22

mom:(-21.7, -18.7, -842)

p_200185
pdg :22

mom:(-176,169,-3030)

p_200186
pdg : 211

mom:(-199,-429,-2570)

vtx_200085
pos:(-384,-423,-3040)

p_200187
pdg : 111

mom:(283,157, -5430)

vtx_200086
pos:(-0.0806,1.08,129)

p_200188
pdg:-13

mom:(-350,-278,-2510)

p_200189
pdg :14

mom:(-0.293,-18.7,-64.4)

p_200190
pdg :22

mom:(234,171 , -4050)

p_200191
pdg :22

mom:(49.4 , -14.5 , -1380)

p_200192
pdg :311

mom:(262, -682,12700)

vtx_200088
pos:(-0.0806,1.08,129)

p_200193
pdg : 111

mom:(659, -275,10500)

vtx_200089
pos:(-0.0806,1.08,129)

p_200194
pdg:130

mom:(262, -682,12700)

p_200195
pdg :22

mom:(522, -210,8970)

p_200196
pdg :22

mom:(137, -65 .2 ,1530)

vtx_200090
pos: (27 .4 , -12 ,437)

p_200197
pdg : -11

mom:(131, -57 .8 ,1420)

p_200198
pdg :11

mom:(6.15, -7 .45,109)

p_200199
pdg:-13

mom:(-60.3,-91.8,317)

p_200200
pdg :14

mom:(-9 .25,17.8 ,35.5)

p_200201
pdg : 211

mom:(-25.6 ,74 .1 ,4320)

p_200202
pdg : -211

mom:(933,-370,10700)

p_200203
pdg : 211

mom:(-106,-479,1930)

p_200204
pdg : 111

mom:(1090,138,1310)

vtx_200094
pos:(-0.0806,1.08,129)

p_200205
pdg :22

mom:(936,133,1050)

p_200206
pdg :22

mom:(153,4 .62 ,259)

p_200207
pdg :22

mom:(171, -170, -164)

vtx_200096
pos: (22.1 , -21,108)

p_200208
pdg :22

mom:(248,-111,-69.7)

p_200209
pdg : -11

mom:(123,-123,-118)

p_200210
pdg :11

mom:(48.6,-47.8,-46.6)

p_200211
pdg : 211

mom:(91.5 , -9 .41,44.4)

p_200212
pdg : -211

mom:(1180,-534,1990)

vtx_200098
pos:(1130,-193,1910)

p_200213
pdg:1000280600

mom:(72 .1 ,109 ,147)

p_200214
pdg :22

mom:(0.104,-0.0771,-0.331)

p_200215
pdg : 2112

mom:(-1.66,32.4,-21.3)

p_200216
pdg : 2112

mom:(3.42,-26.6,37.6)

p_200217
pdg :22

mom:(-1.36,0.00723,-0.241)

p_200218
pdg :22

mom:(-2.1,-3,3.84)

p_200219
pdg : 2112

mom:(111,69 .9 ,441)

p_200220
pdg : 211

mom:(162,362,-80.3)

p_200221
pdg : -211

mom:(924 , -455 ,1450)

p_200222
pdg :22

mom:(203,-68.6,237)

p_200223
pdg :11

mom:(201 ,47 .1 ,252)

p_200224
pdg : -11

mom:(76 .5 ,15 .7 ,92 .7)

p_200225
pdg : -211

mom:(712 ,224 , -1050)

p_200226
pdg : 111

mom:(1150, -141, -690)

vtx_200101
pos:(-0.0804,1.08,129)

p_200227
pdg :22

mom:(446,-50.8, -191)

p_200228
pdg :22

mom:(708,-90.6,-499)

p_200229
pdg:310

mom:(481,211, -189)

vtx_200103
pos:(50.9,23.4,109)

p_200230
pdg : 111

mom:(33.1,-82.8,6.34)

p_200231
pdg : 111

mom:(448,293,-195)

vtx_200104
pos:(50.9,23.4,109)

p_200232
pdg :22

mom:(365,168,-148)

p_200233
pdg :22

mom:(83.6,126,-48)

p_200234
pdg :22

mom:(407 ,119 ,187)

p_200235
pdg :22

mom:(225,-335,-65.6)

p_200236
pdg:310

mom:(-357,6 .03,2740)

vtx_200107
pos:( -8 .27,1 .22,192)

p_200237
pdg : 211

mom:(-82,192,1020)

p_200238
pdg : -211

mom:(-275, -186,1710)

p_200239
pdg :22

mom:(77.8 ,39.7 ,404)

p_200240
pdg :22

mom:(215 ,413 ,2850)

p_200241
pdg : 211

mom:(414,443,28600)

p_200242
pdg : 111

mom:(-101, -128,3210)

vtx_200110
pos:(-0.0807,1.08,129)

p_200243
pdg :22

mom:(-115, -130,3170)

p_200244
pdg :22

mom:(14 .2 ,1 .68 ,44 .7)

p_200245
pdg :311

mom:(25 .7 , -413 ,421)

vtx_200112
pos:(-0.0806,1.08,129)

p_200246
pdg : 111

mom:(-465,-290,530)

vtx_200116
pos:(-0.0807,1.08,129)

p_200247
pdg:310

mom:(25 .7 , -413 ,421)

vtx_200113
pos:(0 .736,-12.1,143)

p_200248
pdg : 111

mom:(-63.2,-366,453)

vtx_200114
pos:(0 .736,-12.1,143)

p_200249
pdg : 111

mom:(88.9,-47.3,-31.6)

vtx_200115
pos:(0 .736,-12.1,143)

p_200250
pdg :22

mom:(35.4 , -190,231)

p_200251
pdg :22

mom:(-98.6, -176,222)

p_200252
pdg :22

mom:(-28.4, -17.7, -37.4)

p_200253
pdg :22

mom:(117,-29.6 ,5 .81)

p_200254
pdg :22

mom:(-153, -142,131)

p_200255
pdg :22

mom:(-312,-148,400)

p_200256
pdg :22

mom:(1040,-930,3010)

p_200257
pdg :22

mom:(24,-10.3 ,108)

p_200258
pdg : 211

mom:(-52 .5 ,455 ,1300)

p_200259
pdg : -211

mom:(36.9,-659,3700)

p_200260
pdg : 111

mom:(-16.2,108,2080)

vtx_200120
pos:(-0.0806,1.08,129)

p_200261
pdg : 111

mom:(122 ,140 ,4060)

vtx_200121
pos:(-0.0806,1.08,129)

p_200262
pdg : 221

mom:(122 , -117 ,6470)

vtx_200122
pos:(-0.0806,1.08,129)

p_200263
pdg :22

mom:(-48.9,-4.66,922)

p_200264
pdg :22

mom:(32 .7 ,113 ,1160)

p_200265
pdg :22

mom:(2 .95 ,102 ,2140)

p_200266
pdg :22

mom:(119,38.4 ,1930)

p_200267
pdg :22

mom:(-96.9,-139,669)

vtx_200123
pos:(-395,-567,2860)

p_200268
pdg :22

mom:(219,22 ,5800)

p_200269
pdg : -11

mom:(-14.3,-20.8,99.5)

p_200270
pdg :11

mom:(-82.5 , -118,570)

vtx_200124
pos:(-498,-686,3470)

p_200271
pdg :22

mom:(-96.1,-98,497)

p_200272
pdg:-13

mom:(18.3 , -221,1590)

p_200273
pdg :14

mom:(56.6 , -49.1 ,6740)

p_200274
pdg :22

mom:(6.07, -47.3 ,3410)

p_200275
pdg :22

mom:(-262,-298,48100)

vtx_200127
pos:(-19.9,-21.5,3760)

p_200276
pdg : -11

mom:(-97.9, -110,17800)

p_200277
pdg :11

mom:(-164,-188,30300)

vtx_200128
pos:(-20,-21.6,3780)

p_200278
pdg :22

mom:(-129,-133,22300)

vtx_200129
pos:(-20.2,-21.7,3810)

p_200279
pdg : -11

mom:(-76.2, -78.5 ,13200)

p_200280
pdg :11

mom:(-52.8 , -54.5 ,9140)

p_200281
pdg : -11

mom:(-0.00467,-0.000544,0.306)

p_200282
pdg :11

mom:(-0.077,-0.00897,5.04)

p_200283
pdg : -11

mom:(-0 .265,-0 .0541,17.4)

p_200284
pdg :11

mom:(-0.286,-0.0583,18.8)

p_200285
pdg : 2212

mom:(-995,-96.7,80400)

p_200286
pdg : 111

mom:(80,37.2 ,4610)

p_200287
pdg : 111

mom:(-348,-90.2,4950)

vtx_200134
pos:(-0.0807,1.08,129)

p_200288
pdg :22

mom:(-235,-107,3940)

vtx_200135
pos:(-32.1,-13.5,666)

p_200289
pdg :22

mom:(-112,16.8 ,1010)

vtx_200136
pos:(-358,54.5,3340)

p_200290
pdg : -11

mom:(-92.6 , -41.1 ,1550)

p_200291
pdg :11

mom:(-143,-65.9,2390)

p_200292
pdg : -11

mom:(-106,15.6,961)

p_200293
pdg :11

mom:(-6 .17 ,1 .11 ,47 .1)

p_200294
pdg: -321

mom:(-325, -1050,17200)

vtx_200138
pos:(-9.4,-29.9,638)

p_200295
pdg : 211

mom:(-433,-220,9260)

p_200296
pdg:1000020040

mom:(-165,201,25 .4)

p_200297
pdg:1000020040

mom:(-7.69,-69.3,13.3)

p_200298
pdg : -211

mom:(317,-110,8600)

p_200299
pdg:310

mom:(44.8 , -567,8170)

vtx_200139
pos:(-8.02,-47.5,891)

p_200300
pdg : 2112

mom:(-868,-287,409)

p_200301
pdg : 111

mom:(117, -416,3390)

vtx_200140
pos:(-8.02,-47.5,891)

p_200302
pdg : 111

mom:(-72 .2 , -151 ,4780)

vtx_200143
pos:(-8.02,-47.5,891)

p_200303
pdg :22

mom:(120 , -275 ,1920)

vtx_200141
pos:(142,-393,3300)

p_200304
pdg :22

mom:(-2 .77, -140,1480)

vtx_200142
pos:(-12.5, -276,3290)

p_200305
pdg : -11

mom:(60.5, -139,972)

p_200306
pdg :11

mom:(59.1, -136,946)

p_200307
pdg : -11

mom:(-0.959,-46.7,493)

p_200308
pdg :11

mom:(-1.81,-93.6,984)

p_200309
pdg :22

mom:(-42.5 , -116,1690)

p_200310
pdg :22

mom:(-29.7,-35.1,3080)

p_200311
pdg:310

mom:(-742, -704,20700)

vtx_200145
pos:(-15.8,-13.8,567)

p_200312
pdg : 211

mom:(-406,-631,13200)

p_200313
pdg : -211

mom:(-336,-72.3,7470)

vtx_200146
pos:(-1010,-336,22800)

p_200314
pdg :13

mom:(-323,-110,6780)

p_200315
pdg : -14

mom:(-8 .22 ,2 .72 ,651)

p_200316
pdg :22

mom:(16, -45.7 ,311)

p_200317
pdg :22

mom:(68.6,-127,4060)

p_200318
pdg : 211

mom:(-98.2,-176,2870)

p_200319
pdg : -211

mom:(-221,-288,4900)

p_200320
pdg : 111

mom:(-505,-788,8670)

vtx_200149
pos:(-0.0807,1.08,129)

p_200321
pdg :22

mom:(-320,-564,6440)

p_200322
pdg :22

mom:(-185, -224,2230)

p_200323
pdg :311

mom:(818,477, -82100)

vtx_200151
pos:(-0.0806,1.08,129)

p_200324
pdg : 111

mom:(1490,1440, -158000)

vtx_200152
pos:(-0.0804,1.08,129)

p_200325
pdg:310

mom:(818,477, -82100)

p_200326
pdg :22

mom:(704,657, -78400)

vtx_200153
pos:(35.2,34,-3800)

p_200327
pdg :22

mom:(784,785, -79700)

vtx_200160
pos:(19.9,21.1,-1900)

p_200328
pdg : -11

mom:(553,516, -61600)

vtx_200154
pos:(35.3,34.1,-3810)

p_200329
pdg :11

mom:(151,140, -16800)

p_200330
pdg :22

mom:(183,171, -20400)

vtx_200159
pos: (172,162, -19100)

p_200331
pdg :22

mom:(172,170, -20000)

vtx_200158
pos:(170,165,-19000)

p_200332
pdg :22

mom:(81.6,91.5 , -10500)

vtx_200157
pos:(170,165,-19100)

p_200333
pdg : -11

mom:(25,27.8 , -3200)

p_200334
pdg :11

mom:(56.6,63.7,-7310)

p_200335
pdg : -11

mom:(8.69,8.31,-987)

p_200336
pdg :11

mom:(164,162, -19000)

p_200337
pdg : -11

mom:(16.9,16,-1870)

p_200338
pdg :11

mom:(166,155, -18500)

p_200339
pdg : -11

mom:(517 ,517 , -52500)

vtx_200161
pos:(20.4,21.6,-1960)

p_200340
pdg :11

mom:(267,268, -27200)

vtx_200169
pos:(21.5,22.6, -2060)

p_200341
pdg :22

mom:(83.8,84.1,-8550)

vtx_200168
pos: (20.5 ,21.7 , -1970)

p_200342
pdg :22

mom:(113 ,112 , -11500)

vtx_200167
pos:(202,203,-20600)

p_200343
pdg :22

mom:(159,160, -16100)

vtx_200164
pos:(202,204,-20400)

p_200344
pdg : -11

mom:(128,130, -13200)

vtx_200165
pos:(202,204,-20400)

p_200345
pdg :11

mom:(30.9,29.3,-2950)

p_200346
pdg :22

mom:(104,94.8, -10100)

vtx_200166
pos:(202,204,-20400)

p_200347
pdg : -11

mom:(24.6 ,27 .6 , -2440)

p_200348
pdg :11

mom:(79,67.2, -7660)

p_200349
pdg : -11

mom:(85.6,86,-8760)

p_200350
pdg :11

mom:(27 ,26 .4 , -2760)

p_200351
pdg : -11

mom:(45.6,46,-4680)

p_200352
pdg :11

mom:(38.2,38.2,-3870)

p_200353
pdg :22

mom:(266,240, -25400)

vtx_200170
pos: (211,194, -20200)

p_200354
pdg : -11

mom:(254 ,229 , -24400)

vtx_200171
pos: (211,194, -20200)

p_200355
pdg :11

mom:(11.7 ,10.9 , -1060)

p_200356
pdg :22

mom:(137,104, -12400)

vtx_200172
pos: (211,194, -20200)

p_200357
pdg : -11

mom:(115,87 .7 , -10700)

vtx_200173
pos: (211,194, -20200)

p_200358
pdg :11

mom:(22.8 ,16, -1730)

p_200359
pdg :22

mom:(90.6 ,44, -7250)

vtx_200174
pos:(212,194,-20300)

p_200360
pdg : -11

mom:(4.96,2.25,-389)

p_200361
pdg :11

mom:(85.7,41.8,-6860)

p_200362
pdg :22

mom:(452 ,411 , -53200)

vtx_200176
pos:(163,149,-19100)

p_200363
pdg :22

mom:(118 ,215 , -24100)

vtx_200183
pos:(15.5,29.5, -3050)

p_200364
pdg : -11

mom:(105,95 .7 , -12500)

vtx_200177
pos:(163,149,-19100)

p_200365
pdg :11

mom:(346,315,-40800)

vtx_200179
pos:(163,149,-19100)

p_200366
pdg :22

mom:(97.3 ,78.1 , -10400)

vtx_200178
pos:(163,149,-19100)

p_200367
pdg : -11

mom:(65.8 ,54.8 , -7140)

p_200368
pdg :11

mom:(31.5 ,23.4 , -3260)

p_200369
pdg :22

mom:(258,236,-30600)

vtx_200180
pos:(163,150,-19100)

p_200370
pdg : -11

mom:(84.8,76.5,-9940)

p_200371
pdg :11

mom:(173,159, -20700)

vtx_200181
pos:(163,150,-19100)

p_200372
pdg :22

mom:(160,147, -19000)

vtx_200182
pos:(163,150,-19100)

p_200373
pdg : -11

mom:(38.4 ,34.7 , -4560)

p_200374
pdg :11

mom:(121 ,112 , -14400)

p_200375
pdg : -11

mom:(107,192, -21600)

vtx_200184
pos:(15.8,30,-3110)

p_200376
pdg :11

mom:(11 .1 ,23 .2 , -2470)

p_200377
pdg :22

mom:(67,121, -13300)

vtx_200185
pos:(18.6,34.9,-3650)

p_200378
pdg : -11

mom:(39.6,71,-7870)

p_200379
pdg :11

mom:(27.4 ,49.6 , -5460)

p_200380
pdg : 211

mom:(50.6,155,-3030)

vtx_200187
pos:(9.39,25.8,-365)

p_200381
pdg : -211

mom:(327, -29.2 , -4420)

p_200382
pdg : 111

mom:(692,485, -7260)

vtx_200189
pos:(-0.0804,1.08,129)

p_200383
pdg:1000020040

mom:(-118,0 .187,-204)

p_200384
pdg:1000020040
mom:(240,61 .9 ,13)

p_200385
pdg :22

mom:(-2.7,-3.99,0.439)

p_200386
pdg : -211

mom:(30.5, -128,293)

p_200387
pdg : 211

mom:(-420,-371,-676)

vtx_200188
pos:(-1140,-84.2,-1870)

p_200388
pdg : 2212

mom:(336,587, -2450)

p_200389
pdg:1000130270

mom:(-70.5,39.2 ,55.6)

p_200390
pdg :22

mom:(112,66.7 , -1590)

p_200391
pdg :22

mom:(580,418, -5670)

p_200392
pdg :113

mom:(263,201, -12300)

vtx_200191
pos:(-0.0806,1.08,129)

p_200393
pdg :22

mom:(273,426, -5880)

p_200394
pdg : 211

mom:(221,399, -9170)

p_200395
pdg : -211

mom:(41.9,-199,-3100)

p_200396
pdg: -311

mom:(64,61.6,-6160)

p_200397
pdg : 111

mom:(25,108,-9330)

vtx_200193
pos:(-0.0806,1.08,129)

p_200398
pdg :22

mom:(-11.9,-20.1,-3650)

p_200399
pdg :22

mom:(36.9,128,-5680)

p_200400
pdg : 211

mom:(1300, -115, -5220)

p_200401
pdg : -211

mom:(16.5, -29.9, -127)

p_200402
pdg : -211

mom:(50.3,178,-667)

vtx_200196
pos:(-593,434,-3410)

p_200403
pdg : 111

mom:(456, -541, -1900)

vtx_200198
pos:(-0.0805,1.08,129)

p_200404
pdg:1000130270

mom:(32.5 , -124, -20.2)

p_200405
pdg:1000120260

mom:(-88.2,102,-78.8)

p_200406
pdg :22

mom:(-0.162,-0.16,-0.0417)

p_200407
pdg :22

mom:(-0.689,-0.0127,1.49)

p_200408
pdg : -211

mom:(142 ,42 .1 ,276)

p_200409
pdg : 2212

mom:(-182,-6.63,-857)

p_200410
pdg :22

mom:(246,-197,-912)

p_200411
pdg :22

mom:(210,-344,-988)

p_200412
pdg :22

mom:(-35.3,97.5, -549)

p_200413
pdg :22

mom:(820,-265,-3150)

p_200414
pdg : 211

mom:(759,-1330,-5590)

p_200415
pdg : 111

mom:(-204, -121, -1720)

vtx_200201
pos:(-0.0807,1.08,129)

p_200416
pdg :22

mom:(-155, -148, -1460)

p_200417
pdg :22

mom:(-49.5,26.7, -266)

p_200418
pdg : 211

mom:(5 .12 , -121, -405)

vtx_200203
pos:(-321,-183,-1410)

p_200419
pdg : -211

mom:(126, -465, -2310)

p_200420
pdg : 111

mom:(259, -678, -5410)

vtx_200204
pos:(-0.0806,1.08,129)

p_200421
pdg:-13

mom:(-85.4,78.9,-348)

p_200422
pdg :14

mom:(-13.4,-19.7,-56.6)

p_200423
pdg :22

mom:(223,-401,-3330)

p_200424
pdg :22

mom:(35.8,-277,-2080)

p_200425
pdg :22

mom:(555, -1030, -4110)

p_200426
pdg :22

mom:(1600, -1450, -7150)

vtx_200206
pos:(658,-595,-2800)

p_200427
pdg : -11

mom:(75.9,-67.9,-335)

p_200428
pdg :11

mom:(1530,-1390,-6820)

vtx_200207
pos:(663,-600,-2830)

p_200429
pdg :22

mom:(93.3,-85.7,-418)

p_200430
pdg:130

mom:(-1360,-427,-4680)

p_200431
pdg: -311

mom:(-594,-700,-1700)

vtx_200210
pos:(-0.0806,1.08,129)

p_200432
pdg : 111

mom:(-636,-795,-833)

vtx_200211
pos:(-0.0809,1.08,129)

p_200433
pdg:130

mom:(-594,-700,-1700)

p_200434
pdg :22

mom:(-494,-569,-678)

vtx_200212
pos:(-676,-777,-799)

p_200435
pdg :22

mom:(-142, -226, -155)

p_200436
pdg : -11

mom:(-482,-554,-662)

p_200437
pdg :11

mom:(-11.1 , -15.2 , -16.1)

p_200438
pdg:130

mom:(-317,-294,-787)

vtx_200214
pos:(-799,-742,-1860)

p_200439
pdg:1000130260

mom:(30.8,-35.3,-199)

p_200440
pdg :22

mom:(0.082,0.0869,0.02)

p_200441
pdg :22

mom:(-3.25,-1.61,0.699)

p_200442
pdg:130

mom:(-264,300,112)

vtx_200215
pos:(-816,-723,-1850)

p_200443
pdg : 2112

mom:(-80.5,-557,-702)

p_200444
pdg:1000130260

mom:(-17.9,69.3,130)

p_200445
pdg :22

mom:(0 .00125, -0 .0291,0 .147)

p_200446
pdg :22

mom:(0.375,0 .0777,0 .269)

p_200447
pdg :22

mom:(-0 .589,2 .14,0 .252)

p_200448
pdg:130

mom:(-140,-76.6,-203)

p_200449
pdg : 2112

mom:(-106,305,185)

p_200450
pdg : 211

mom:(-139,343,-665)

p_200451
pdg : 111

mom:(432,146, -1480)

vtx_200217
pos:(-0.0806,1.08,129)

p_200452
pdg :22

mom:(94.9, -24.1, -307)

p_200453
pdg :22

mom:(337,170, -1170)

p_200454
pdg : -211

mom:(33.6,-245,-341)

p_200455
pdg : 111

mom:(320,-611,-5380)

vtx_200219
pos:(-0.0806,1.08,129)

p_200456
pdg :22

mom:(159, -357, -2550)

p_200457
pdg :22

mom:(161, -254, -2830)

p_200458
pdg :13

mom:(-479,488,-12200)

p_200459
pdg : -14

mom:(63.2,-8.29,-3850)

p_200460
pdg :321

mom:(-690,1710,-73400)

vtx_200222
pos:(-9.8,25.5,-916)

p_200461
pdg : -211

mom:(-442,337,-29700)

p_200462
pdg:1000040090

mom:(355,-165,-17.3)

p_200463
pdg :22

mom:(-172,446,-19900)

vtx_200224
pos:(-9.84,26.3,-998)

p_200464
pdg :22

mom:(-256,428,-25800)

vtx_200226
pos:(-187,313,-18700)

p_200465
pdg : -11

mom:(-165,427, -19100)

vtx_200225
pos:(-202,534,-23500)

p_200466
pdg :11

mom:(-7.04,18.5, -820)

p_200467
pdg :22

mom:(-101,260,-11500)

p_200468
pdg : -11

mom:(-35.7,59.7,-3620)

p_200469
pdg :11

mom:(-220,368,-22200)

vtx_200227
pos:(-187,313,-18700)

p_200470
pdg :22

mom:(-82.6,139,-8390)

vtx_200230
pos:(-187,313,-18700)

p_200471
pdg :22

mom:(-73.1,98.8,-5330)

vtx_200229
pos:(-187,314,-18800)

p_200472
pdg : -11

mom:(-54.2,73.7,-3960)

p_200473
pdg :11

mom:(-19,25.1 , -1370)

p_200474
pdg : -11

mom:(-59,99.5,-6000)

vtx_200231
pos:(-187,313,-18700)

p_200475
pdg :11

mom:(-23.7,39.5,-2390)

p_200476
pdg :22

mom:(-54.7,93.9,-5600)

vtx_200232
pos:(-187,314,-18700)

p_200477
pdg : -11

mom:(-14.8 ,24.9 , -1480)

p_200478
pdg :11

mom:(-40,69,-4110)

p_200479
pdg : 211

mom:(-82.7,333,-17100)

p_200480
pdg : 111

mom:(-2720,3140,-136000)

vtx_200234
pos:(-0.081,1.08,129)

p_200481
pdg :22

mom:(-1840,2090,-92900)

vtx_200235
pos:(-18.1,21.6,-783)

p_200482
pdg :22

mom:(-885,1060,-43200)

p_200483
pdg : -11

mom:(-914,1040,-46200)

vtx_200236
pos:(-18.3,21.7,-789)

p_200484
pdg :11

mom:(-925,1050,-46700)

p_200485
pdg :22

mom:(-443,504, -22500)

p_200486
pdg :22

mom:(-212,240,-10800)

vtx_200238
pos:(-79.3,90.7,-3890)

p_200487
pdg : -11

mom:(-1.03,1.75,-105)

p_200488
pdg :11

mom:(-211,238,-10600)

p_200489
pdg: -3122

mom:(-347,-197,26900)

vtx_200240
pos:(-32,-16.7,2610)

p_200490
pdg :22

mom:(7 .1 ,59 .5 ,987)

p_200491
pdg : -2212

mom:(-314,-235,22300)

p_200492
pdg : 211

mom:(-29.9,66.8,4530)

p_200493
pdg : -211

mom:(-215 ,113 ,1050)

p_200494
pdg : 111

mom:(261,398,346)

vtx_200242
pos:(-0.0806,1.08,129)

p_200495
pdg :22

mom:(-6.84,26.4,-3.59)

p_200496
pdg :22

mom:(267,372,349)

p_200497
pdg : -211

mom:( -240 ,162 ,241)

p_200498
pdg : 111

mom:(362,-69.5,-126)

vtx_200244
pos:(-0.0805,1.08,129)

p_200499
pdg :22

mom:(33.6,-35,-57.1)

p_200500
pdg :22

mom:(328,-34.5,-68.4)

p_200501
pdg : 211

mom:(71.6,-208,-196)

p_200502
pdg : 111

mom:(132 ,571 , -443)

vtx_200246
pos:(-0.0806,1.08,129)

p_200503
pdg :22

mom:(0.782,162,-63.9)

p_200504
pdg :22

mom:(132,409,-379)

p_200505
pdg :22

mom:(703,716, -1550)

vtx_200248
pos: (417,426, -793)

p_200506
pdg :22

mom:(326,219,-558)

p_200507
pdg : -11

mom:(502 ,511 , -1110)

vtx_200249
pos:(831,708,-1580)

p_200508
pdg :11

mom:(201 ,205 , -445)

p_200509
pdg :22

mom:(94,41.6 , -162)

p_200510
pdg : -211

mom:(736,1200,-2790)

p_200511
pdg : 111

mom:(371,-31.8, -716)

vtx_200251
pos:(-0.0805,1.08,129)

p_200512
pdg :22

mom:(99.3,-59.3,-290)

p_200513
pdg :22

mom:(272 ,27 .4 , -426)

p_200514
pdg : 211

mom:(791,122, -1680)

p_200515
pdg : -211

mom:(754 ,285 , -1240)

p_200516
pdg : 111

mom:(527 ,215 , -944)

vtx_200253
pos:(-0.0805,1.08,129)

p_200517
pdg :22

mom:(109,-7 .73, -142)

p_200518
pdg :22

mom:(418,223,-802)

p_200519
pdg : 211

mom:(554,1470, -2800)

p_200520
pdg : -211

mom:(-14.6,360,-338)

p_200521
pdg : -211

mom:(214,-194,-353)

p_200522
pdg : 111

mom:(-484,733,-1360)

vtx_200256
pos:(-0.0807,1.08,129)

p_200523
pdg :22

mom:(-274,479,-807)

p_200524
pdg :11

mom:(-45 .4 ,27 .3 , -121)

p_200525
pdg : -11

mom:(-164,227,-436)

p_200526
pdg :22

mom:(-164,386,-497)

p_200527
pdg :22

mom:(-23.3,82,-27.5)

p_200528
pdg :22

mom:(46.7 ,14.9 ,37.3)

p_200529
pdg :22

mom:(-36.6,96.4,-48.8)

p_200530
pdg : -211

mom:(-818,393,-2220)

p_200531
pdg : 111

mom:(98.6,230,-428)

vtx_200260
pos:(-0.0806,1.08,129)

p_200532
pdg :22

mom:(26.5,-13.9,-44)

p_200533
pdg :22

mom:(72.1 ,244, -384)

vtx_200261
pos: (174,591, -799)

p_200534
pdg : -11

mom:(38.8,131,-206)

p_200535
pdg :11

mom:(33.3,113,-178)

p_200536
pdg : 211

mom:(-595,459,-897)

p_200537
pdg : -211

mom:(128,276,-588)

p_200538
pdg : 211

mom:(-619,18.6,-4140)

vtx_200264
pos:(-516,120,-3440)

p_200539
pdg : -211

mom:(-206,13.5 , -1420)

p_200540
pdg : 111

mom:(-63,4.96,-1370)

p_200541
pdg : 2112

mom:(-131,-23.9,-13.1)

vtx_200265
pos:(-628,98.8,-3450)

p_200542
pdg : 2112

mom:(159 ,15 .6 ,145)

p_200543
pdg : 2112

mom:(-67.7,-219,6.03)

p_200544
pdg : 2212

mom:(7.08,-27,-231)

p_200545
pdg : 2212

mom:(166,155,-199)

p_200546
pdg : 2112

mom:(-64 .3 , -114,422)

p_200547
pdg : 2112

mom:(252,91 .2 , -470)

p_200548
pdg : 2212

mom:(3 .07 ,415,371)

p_200549
pdg : 111

mom:(-154, -2 .5 , -244)

vtx_200268
pos:(-516,120,-3440)

p_200550
pdg : 2212

mom:(-557,-81,-2060)

p_200551
pdg : 211

mom:(-194,-41.2,-1860)

p_200552
pdg:1000080160

mom:(-70.5,28.3 ,19.7)

p_200553
pdg :22

mom:(1 .67 ,0 .217,0 .942)

p_200554
pdg :22

mom:(-3.03,0.388,1.07)

p_200555
pdg : 2112

mom:(-58.7,-52.8,-34.8)

vtx_200266
pos:(-632,95.6,-3460)

p_200556
pdg:1000040090

mom:(-34.7,-116,-63.3)

p_200557
pdg:1000040090

mom:(-56.2,91.3,69.5)

p_200558
pdg :22

mom:(-143,-14.5 , -104)

p_200559
pdg :22

mom:(-10.4 ,12,-139)

p_200560
pdg : -2112

mom:(-276,784, -1480)

p_200561
pdg : 111

mom:(86.6,58.4,-619)

vtx_200270
pos:(-0.0806,1.08,129)

p_200562
pdg :22

mom:(-10.3 , -4 .52,1 .14)

p_200563
pdg :22

mom:(96.9,62.9,-620)

p_200564
pdg : 211

mom:(-335,-66.1,-52.8)

vtx_200272
pos:(26.8,10.2,-458)

p_200565
pdg : 111

mom:(368,-30,87.9)

vtx_200275
pos:(-0.0806,1.08,129)

p_200566
pdg:1000020040

mom:(17.1 , -182,35)

p_200567
pdg:1000020040

mom:(9.21,205,-30.7)

p_200568
pdg :22

mom:(-0.102,-0.435,-0.663)

p_200569
pdg :22

mom:(-4.71,1.3,0.0308)

p_200570
pdg : 2212

mom:(-156,-282,-131)

vtx_200273
pos:(-755,-163,-801)

p_200571
pdg : 111

mom:(-190,163,66.5)

vtx_200274
pos:(26.8,10.2,-458)

p_200572
pdg:1000060120

mom:(-195,0 .0759,19.5)

p_200573
pdg :22

mom:(0.038,0.112,-0.0299)

p_200574
pdg :22

mom:(1.85,-2.82,-0.702)

p_200575
pdg :22

mom:(3.01,-4.78,3.95)

p_200576
pdg : 2212

mom:(16.7 ,137, -104)

p_200577
pdg :22

mom:(-172,63.7 ,43.2)

p_200578
pdg :22

mom:(-18,99.3,23.3)

p_200579
pdg :22

mom:(222 ,40 .2 ,17 .8)

p_200580
pdg :22

mom:(146,-70.3,70.1)

p_200581
pdg : 2112

mom:(-769,80.9,-340)

p_200582
pdg : 111

mom:(46.5 ,162,82.3)

vtx_200277
pos:(-0.0806,1.08,129)

p_200583
pdg :22

mom:(-45.3 ,56.5 ,8 .45)

p_200584
pdg :22

mom:(91.8,105,73.9)

p_200585
pdg : 111

mom:(-189,-140,-638)

vtx_200279
pos:(-0.0807,1.08,129)

p_200586
pdg : 111

mom:(-38.3,-194,-1330)

vtx_200280
pos:(-0.0806,1.08,129)

p_200587
pdg : 111

mom:(-142,-27.2 , -650)

vtx_200281
pos:(-0.0807,1.08,129)

p_200588
pdg :22

mom:(-209,-131,-555)

p_200589
pdg :22

mom:(20.2,-9.29,-82.7)

p_200590
pdg :22

mom:(-30.9,10.2,-264)

p_200591
pdg :22

mom:(-7.37,-204,-1070)

p_200592
pdg :22

mom:(-40.5,-0.775,-466)

p_1200017
pdg : 211

mom:(127, -375, -3940)

p_200594
pdg: -311

mom:(-886,-17.6,-4720)

vtx_200283
pos:(-0.0806,1.08,129)

p_200595
pdg : -211

mom:(-1230,-515,-5730)

p_200596
pdg:130

mom:(-886,-17.6,-4720)

p_200597
pdg : 211

mom:( -222 , -227 ,2110)

vtx_200285
pos:(-395,-190,3160)

p_200598
pdg : -211

mom:(-260,106,1530)

p_200599
pdg : 111

mom:(-1090,-160,5590)

vtx_200287
pos:(-0.0807,1.08,129)

p_200600
pdg:1000060140

mom:(-53.8,-156,96.2)

p_200601
pdg:1000020040

mom:(-116,-219,2 .84)

p_200602
pdg :22

mom:(-0.0571,0.179,-0.0865)

p_200603
pdg : 2112

mom:(-3.46,24.6,7.89)

p_200604
pdg : 2212

mom:(-18.2 ,33.8 ,11.5)

p_200605
pdg : 2112

mom:(3.93,28.1,29.9)

p_200606
pdg :22

mom:(-0.811,0.00405,-0.685)

p_200607
pdg : 2212

mom:(-30.6,-1.98,-48.3)

p_200608
pdg : 2112

mom:(-70.8,50,39.6)

p_200609
pdg : 2212

mom:(-7.67,198,-206)

p_200610
pdg : 2212

mom:(279,-267,46.6)

p_200611
pdg : 2212

mom:(30.2 ,401,62.2)

p_200612
pdg : 2112

mom:(-182,40 .7 ,773)

p_200613
pdg : 211

mom:(-26 .7 ,257,549)

p_200614
pdg : 111

mom:(-100,-482,727)

vtx_200286
pos:(-395,-190,3160)

p_200615
pdg :22

mom:(-116,-239,411)

p_200616
pdg :22

mom:(15.6 , -244,316)

p_200617
pdg :22

mom:(-836, -141,4540)

p_200618
pdg :22

mom:(-258,-19.3,1050)

p_200619
pdg:1000240500

mom:(469,411,53 .5)

p_200620
pdg :22

mom:(0.0409,0.303,0.134)

p_200621
pdg : 2112

mom:(-19.3 ,39.4 ,27.4)

p_200622
pdg : 2112

mom:(-65.9,11.1,-13.3)

p_200623
pdg : 2212

mom:(-40.1 , -51.7 ,52)

p_200624
pdg : 2212

mom:(-23.5 ,6 .24,123)

p_200625
pdg : 2112

mom:(-221, -65 .8 ,121)

vtx_200289
pos:(-654,-887,2970)

p_200626
pdg : 2112

mom:(-507,65.2, -7 .68)

p_200627
pdg : -211

mom:(-531,-1860,4080)

p_200628
pdg:1000280610

mom:(-38.5,-133,177)

p_200629
pdg :22

mom:(-0.304,-0.271,-0.0625)

p_200630
pdg : 2112

mom:(-23.8 ,21.1 ,26.1)

p_200631
pdg : 2112

mom:(-21.4 ,25.9 , -29.1)

p_200632
pdg :22

mom:(-0.932,0.948,-1.15)

p_200633
pdg :22

mom:(0 .265,0 .555, -2 .78)

p_200634
pdg : 2212

mom:(-136,19.3,-48.5)

p_200635
pdg :22

mom:(-439,53.8,1260)

p_200636
pdg :22

mom:(-927,-670,4180)

p_200637
pdg: -321

mom:(-163,24.7 ,2930)

vtx_200292
pos:(-1120,-156,21000)

p_200638
pdg : 211

mom:(107 ,453 ,4160)

p_200639
pdg :13

mom:(-168,88,2770)

p_200640
pdg : -14

mom:(13 .6 , -112,152)

p_200641
pdg : 211

mom:(-224, -242, -5520)

p_200642
pdg : 111

mom:(-424, -115, -1140)

vtx_200294
pos:(-0.0807,1.08,129)

p_200643
pdg :22

mom:(-120,27.8,-333)

p_200644
pdg :22

mom:(-304,-143,-809)

p_200645
pdg : 211

mom:(-1030,-573,-7250)

p_200646
pdg : 111

mom:(89.8,-123,-762)

vtx_200296
pos:(-0.0806,1.08,129)

p_200647
pdg :22

mom:(67.6 ,10.5 , -257)

p_1200072
pdg :11

mom:(-64.1,-73.5,-10700)

p_200649
pdg :22

mom:(8.27,-166,-148)

vtx_200298
pos:(51.7,-1040,-797)

p_200650
pdg :22

mom:(-204,-465,-502)

p_200651
pdg : -11

mom:(3.05,-72.8,-64)

p_200652
pdg :11

mom:(5.22,-93.3,-84)

p_200653
pdg : 211

mom:(-262,-842,-1690)

p_200654
pdg : -211

mom:(-699,-516,-891)

p_200655
pdg : 211

mom:(49.4,354,-26.9)

p_200656
pdg : -211

mom:(-8.32,873,-216)

p_200657
pdg : 221

mom:(-115,908,-312)

vtx_200301
pos:(-0.0806,1.08,129)

p_200658
pdg : 211

mom:(-94.7,591,-95.6)

p_200659
pdg : -211

mom:(65.2 ,148, -210)

p_200660
pdg :22

mom:(-85.6,169,-6.08)

p_200661
pdg : 211

mom:(23,265,57 .8)

p_200662
pdg : 111

mom:(-644,103,450)

vtx_200303
pos:(-0.0807,1.08,129)

p_200663
pdg :22

mom:(-171, -29,94.2)

p_200664
pdg :22

mom:(-474,132,356)

p_200665
pdg:1000260560

mom:(-15,-105,-43.9)

p_200666
pdg :13

mom:(-285,-32.8,-39.9)

p_200667
pdg : -14

mom:(62.6 ,33.5 ,271)

p_200668
pdg : 211

mom:(1300,-164,-382)

p_200669
pdg : 111

mom:(2080,-381,237)

vtx_200307
pos:(-0.0803,1.08,129)

p_200670
pdg :22

mom:(1390, -198,125)

p_200671
pdg :22

mom:(693,-183,111)

p_200672
pdg : 111

mom:(198,493,-108)

vtx_200309
pos : (101 ,107 ,114)

p_200673
pdg : -12

mom:(15.3 ,6 .02,50.3)

p_200674
pdg :11

mom:(189,-16.8,-7.59)

p_200675
pdg :22

mom:(214 ,477 , -114)

p_200676
pdg :22

mom:(-16,15.9,6.32)

p_200677
pdg :321

mom:(2360,-324,-626)

p_200678
pdg: -321

mom:(1530, -327, -452)

p_200679
pdg :22

mom:(227,837, -27100)

p_200680
pdg :22

mom:(109,165,-5680)

p_200681
pdg : -11

mom:(-0.069,0.0541,-3.68)

p_200682
pdg :11

mom:(-0.0251,0.0197,-1 .34)

p_200683
pdg:130

mom:(156, -567,7870)

p_200684
pdg : 211

mom:(-457, -211 ,4230)

p_200685
pdg : 111

mom:(-16.9 ,264,7180)

vtx_200315
pos:(-0.0807,1.08,129)

p_200686
pdg :22

mom:(-17.3,-6.07,180)

p_200687
pdg :22

mom:(0 .417 ,271 ,7000)

p_200688
pdg : 111

mom:(64.1 , -77.9 ,3510)

vtx_200317
pos: (742, -610,14500)

p_200689
pdg : -14

mom:(167, -167,1320)

p_200690
pdg :13

mom:(68.8,16.3,1040)

p_200691
pdg :22

mom:(74.5 , -110,3020)

p_200692
pdg :22

mom:(-10.4,31.8,494)

p_200693
pdg :311

mom:(676,662,3470)

vtx_200319
pos:(-0.0806,1.08,129)

p_200694
pdg : 211

mom:(132,348,666)

p_200695
pdg:130

mom:(676,662,3470)

p_200696
pdg :22

mom:(967,803,-2410)

p_200697
pdg :22

mom:(96.5,103,-192)

p_200698
pdg :22

mom:(-287, -71 .2 ,22200)

p_200699
pdg :22

mom:(-640,-53.8,36900)

vtx_200322
pos:(-63.5,-4.25,3790)

p_200700
pdg : -11

mom:(-82.5 , -7 .01,4750)

p_200701
pdg :11

mom:(-557,-46.8,32100)

vtx_200323
pos:(-63.8,-4.28,3800)

p_200702
pdg :22

mom:(-448,-35.5 ,25700)

vtx_200324
pos:(-64.5,-4.34,3840)

p_200703
pdg : -11

mom:(-160,-13.4,9140)

vtx_200325
pos:(-323,-29.6,18700)

p_200704
pdg :11

mom:(-288,-22.1 ,16600)

vtx_200327
pos:(-322,-20.7,18700)

p_200705
pdg :22

mom:(-104, -7 .75 ,5250)

vtx_200326
pos:(-323,-29.6,18700)

p_200706
pdg : -11

mom:(-83.8,-5.93,4260)

p_200707
pdg :11

mom:(-20.1, -1 .82,994)

p_200708
pdg :22

mom:(-126,-1.31,7090)

vtx_200328
pos:(-322,-20.7,18700)

p_200709
pdg : -11

mom:(-91.9 , -1 .72,5170)

p_200710
pdg :11

mom:(-33.8,0.41,1920)

p_1200270
pdg :11

mom:(-0.72,0.608,10.3)

p_1200277
pdg :11

mom:(-33.7,-36.3,5980)

p_1200328
pdg : -11

mom:(368,347, -41200)

vtx_200155
pos:(170,165,-19000)

p_1200339
pdg : -11

mom:(392,394,-40000)

vtx_200162
pos:(38.3,39.4,-3790)

p_1200340
pdg :11

mom:(12.8 ,11 .3 , -1210)

p_1200344
pdg : -11

mom:(31,28.1,-3030)

p_1200354
pdg : -11

mom:(6.78,4.96,-576)

p_1200357
pdg : -11

mom:(15 .2 ,7 .29 , -1220)

p_1200364
pdg : -11

mom:(19.1 ,15 .7 , -2050)

p_1200365
pdg :11

mom:(83.7,75.4,-9880)

p_1200371
pdg :11

mom:(14.5 ,13 .1 , -1730)

p_1200375
pdg : -11

mom:(40.9,73.2,-8070)

p_1200387
pdg : 211

mom:( -402 ,212 , -742)

p_1200402
pdg : -211

mom:(-132,138,-659)

vtx_200197
pos:(-599,441,-3440)

p_1200428
pdg :11

mom:(1430,-1310,-6400)

p_1200460
pdg :321

mom:(-1030,1880,-73400)

p_1200465
pdg : -11

mom:(-66,171,-7560)

p_1200469
pdg :11

mom:(-136,229,-13800)

vtx_200228
pos:(-187,314,-18800)

p_1200474
pdg : -11

mom:(-4.45,6.8,-403)

p_1200483
pdg : -11

mom:(-470,533,-23700)

vtx_200237
pos:(-20.1,23.7,-879)

p_1200507
pdg : -11

mom:(544 ,242 , -941)

p_1200555
pdg : 2112

mom:(-24,62.9,28.6)

vtx_200267
pos:(-634,101,-3450)

p_1200701
pdg :11

mom:(-111,-9.89,6430)

p_1200703
pdg : -11

mom:(-66.5,-5.59,3390)

p_1200704
pdg :11

mom:(-106,-2.92,5960)

p_2200328
pdg : -11

mom:(94,92.5,-10900)

vtx_200156
pos:(170,165,-19000)

p_2200339
pdg : -11

mom:(198,198,-20300)

vtx_200163
pos:(38.4,39.5,-3800)

p_2200469
pdg :11

mom:(-11.6,15.3, -849)

p_2200483
pdg : -11

mom:(-251,288,-12900)

p_2200555
pdg : 2112

mom:(32.2,-28.4,-40.9)

p_3200328
pdg : -11

mom:(1.16,1 .06, -125)

p_3200339
pdg : -11

mom:(39.8,40.6,-4110)

p_200593
pdg :22

mom:(-101,-26.5,-185)

p_200648
pdg :22

mom:(22.2 , -133, -504)

vtx_200130
pos:(-286,-40.2,19700)

vtx_200029
pos:(134,-109,-19300)

vtx_200028
pos:(133,-108,-19100)

THIS	IS	A	SIMPLE	EVENT!!!
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Generator Myths and Evil
• The “hard process” in a generator is NOT just pQCD

– Pythia in particular has many “tricks” to make the output agree with the data
– Sherpa has tricks to make it “better than LO” (so we use an NLO PDF)

• Generally, matrix element generators run in two(+1) steps:
– “Phase space integration” – figure out what to generate
– Matrix element generation, sometimes with weights according to where in 

phase space the event landed
– [Optional: event unweighting, to try to remove the weights.  Alpgen does this.]
– Weights are >0, except in MC@NLO (virtual diagrams get negative weights)

• This is why we like PowHeg

• Phase space integration is slow for high-multiplicity (days)
• Event generation (can be) relatively quick – as long as you 

don’t put some strange filter on the back end
– ATLAS’s lowest acceptable generation speed is ~5-10 events per DAY

6/20/13 Z	Marshall	- MC	Chain	and	Evils 32

P
re

tt
y 

ad
va

nc
ed

…



Tuning
• All your generators are heavily tuned to reproduce data

– Most of  the hadronization data come from LEP
– Most of  the UE data come from the Tevatron and LHC

• There are NOT enough knobs to reproduce all data perfectly
– fHerwig/Jimmy in particular has no knobs left

• Big fight in the generator community: do we include more knobs or try to 
include models that fundamentally should reproduce the data and say they fail 
if  they don’t?  We had to introduce energy scaling by hand in Herwig already!

– The data are re-weighted to blow up low-pT error bars and shrink high-pT
error bars and to emphasize different measurements in the tuning

– The first step of  tuning is actually selecting which knobs you will tune!
• ATLAS has quite a bit of  tuning machinery in place

– If  you do a Standard Model measurement that is more than a cross-
section, please write a Rivet routine to help the MC match your result!

• ATLAS has also dropped the ball on tuning quite a few times
– MC11b was a TUNING problem, not a fundamental Pythia8 problem
– Our constant struggle with Z samples started with a Z-pT tuning problem, 

not from any fundamental difficulty modeling Z-bosons
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Generators to Watch
• MadGraph

– I really like the developers, and they are quite good
– They have big support for UFOs, which is probably the best theorist-

experimentalist interface I’ve seen

• Sherpa
– ATLAS have basically never produced a bug-free Sherpa sample that 

I’m aware of  – but at least the developers are responsive!  (We seem to 
be close-ish now…)

– They have big support for BlackHat, which is Lance Dixon’s 4-vector 
generator that supports a lot of  processes at NLO / NNLO

• PowHeg
– Up side: some nice NLO modeling of  various processes
– Down side: implemented process-by-process, so there is no good version 

control!
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Stat Shot: ATLAS Generators
• ~30 MC Generators (how many can you name?)

– Actually, it’s been over 50 in run 1, from my count!
– >>50 Combinations (Powheg+Pythia vs Powheg+Jimmy)
– Remember: pick the model that is as accurate as you need to describe the 

physics that is important to you!

• 34 000 samples in the last MC campaign
• MC for 2011: ~5B events
• MC for 2012: ~6.6B events

– Fastest is a few minutes / 5k events.  Slowest is 5 events per DAY
– We record data at ~400Hz, for reference J

• We are still getting better at event generation
– That is one place where we really need help and better interactions 

with theorists and with each other
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NOW WE HAVE A MODEL FOR 
PRODUCING HADRONS

One down…
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On to the Simulation!
• The simulation is agnostic about what happened in the matrix 

element
• It only cares about “final state particles” (stable particles)
• What is “final state” depends on the experiment!!

– ATLAS uses cτ<10 mm.  
• Remember that your generator does not know anything about 

your detector geometry or magnetic field.  So you don’t want it 
to handle anything that would move through a detector 
element or bend significantly in a field
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Simulation: Where do we begin?
• There are two options for a detector simulation
• We can go straight for the final state

– “A pion will look like such-and-such”
– Smear things directly
– These are always home-brewed

• We can simulate every little detail along the way
– Usually we use either Geant4 (GEometry ANd Tracking) or FLUKA 

(public software)

• In ATLAS we try to do both
– Actually we have half  a dozen “kinds” of  simulation that are 

combinations of  these two approaches…
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Geometry and Tracking
• People do all kinds of  crazy stuff  with Geant4

– Space physics, medical physics, collider physics, nuclear 
physics, protein folding, radiation surveys…

March	9,	2016 J	Brosamer	- MC	Simulation 40



Simulation Primer
• To Geant4, every problem looks like this:

• It has the concepts of:
– Particle (if  it isn’t standard model, G4 has no idea about it!)
– Material (you define everything except the elements)
– Magnetic field (you define it at every point)
– Physics process (you get to pick from their list!)

• It is only a toolbox – it’s up to you to put the pieces together
– Don’t expect it to be any smarter than you are.
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Simulation Step 1

π-

Question 1: What am I looking at, and 
what can it do?

Grab a particle from the ‘stack’ and 
see what type of  particle it is

If  necessary, figure out where it is
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Nature is continous
• But numerical models are not!

– All processes become discrete, including “transportation”

• Use phenomenological models tuned to experimental data
– Never solve a Lagrangian!!

• Some interactions are easy
– Photon conversion

• Some are hard to model
– The nucleus gets its own simulation!

• Some have a variety of  models
– ATLAS covers keV to TeV physics: 

• >9 orders of  magnitude!!
– Good in an energy range
– Transitions can be problematic!!

March	9,	2016 J	Brosamer	- MC	Simulation 43



Different Models
Hadronic physics is really nasty stuff

CHIPS=

FTFP_BERT=

QGSP_BERT=

Described in detail in an 
LCG Simulation Note
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Simulation Step 2

Question 2: How far may I go?

Never move farther than a volume 
boundary - the physics could change!!

FeN2

π-
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Detector Descriptions
• Need a consistent detector description

– We are still making things more ‘realistic’
• But some things aren’t worth worrying about

– Once you are done: just weigh the detector!
– Of  course, with collisions, we can get fancier…
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Photon Conversions
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Hadronic Interactions
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The Full Detector
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Strange Geometries
• We have commissioning layouts for cosmic ray data taking

– See the calorimeter and muon wheel positions on the left there?

• We have layouts for test beams, IBL, NSW, Lucid, ZDC, ALFA
• If  you want to simulate it, you had better write a geometry!
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Simulation Step 3

Question 3: What will happen next?

Check on all physics models.  For a pion, this means 
multiple scattering, bremsstrahlung, nuclear 
interactions, decay, ionization…

Add any new particles to the stack

Adjust energy and momentum accordingly

π-
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The Magnetic Field
• No hope for simulating on the fly - must have a map

– Do they match reality?
– Do they match the geometry? (I always love finding a magnetic field map 

that has the wrong solenoid position…

• ATLAS keeps a handful of  hall cubes on the detector to 
measure the field
– Parameterizes elsewhere
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Where Do Those Steps Go?
• Each iteration is called a “step”
• The number of  steps dictates the speed of  the simulation

– The best code changes get us ~3-10% speed ups; the best physics changes get 
us 20-50% speed ups

• Most time just moving stuff  around in the calorimeter
– Here is the table for 50 ttbar events

• 50% of  your simulation time is spent moving e± and γ below 10 MeV
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Simulation Step 4

Question 4: Anything else to do?

The user is allowed a hook at the end of  this “step” 
to perform any necessary action, for example to 
make a record of  energy deposition

All particles are tracked to zero energy or their exit 
of  your world (this is different from the old days of  
simulation…)

π-

March	9,	2016 J	Brosamer	- MC	Simulation 54



Detector Modeling: Digitization
• Geant4 has no idea how our detector reacts to particles

– It only deposits energy with a position and time
• First we have to do some energy collection, then we have to do a conversion into 

something we can read out
– How that’s done depends completely on the detector
– Have to take into account detector timing, pulse shapes, charge collection 

effects (sometimes conditions dependent)
• This is very hard, and all custom ATLAS code (with lots of  parameters)
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Modeling Noise
• One critical thing to get right is electronics noise
• You can imagine these models can get very complicated

– Especially if  you have to try to model channel cross-talk

• We are generally pretty good at this stuff, but there are still 
effects that we don’t get right
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Things Change
• ATLAS has to deal with many types of  “conditions”

– Beam spot, misalignments, which parts are masked or disabled…
• To save time and energy, conditions are always applied as late 

as possible
– Channels can be masked long after simulation finishes!
– But moving the interaction region is a whole other story…

• Some misalignments have to be applied in the simulation
– We have to be VERY careful that things don’t overlap!  Geant4 could 

get lost… and then the result is the bad kind of  random

Exaggerated (10x) 
sagging in the EM 
barrel calorimeter
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NOW PRESS THE BUTTON…
So you have finished your Monte Carlo!
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How Do You Know It Worked?
• When the simulation can recreate something it was not 

designed for, you’re doing well…

Cosmic rays are one 
interesting test.  Use the 
simulation to propagate 
muons from the Earth’s 
surface to the detector!

Here: energy loss in the 
calorimeter by a muon
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What Happens When It Didn’t?
• A visualization of  an ATLAS simulation bug
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Extrapolating
• Turned out to be a “feature” in extrapolation of  the multiple 

scattering parameterization
• Always know your model’s region of  validity!
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What Could Possibly Go Wrong??
• What is the production threshold for very low energy stuff ?

• How long may a particle fly before you need to treat it with the 
detector simulation?

• Did the approximations you made apply?

• Have you checked for CRAZY things?
• Are the models all accurate enough for you?
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What Could Possibly Go Wrong??
• What is the production threshold for very low energy stuff ?

– Cost: ~6 months of  simulation

• How long may a particle fly before you need to treat it with the 
detector simulation?
– Cost: ~1 month of  simulation

• Did the approximations you made apply?
– Cost: ~1/2 month of  simulation

• Have you checked for CRAZY things?
• Are the models all accurate enough for you?

– Costs: Lots of  sleepless nights and quite a few painful emails

Yup,	been	there,	done	that,	got	the	T-shirt…
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Feeding Back
• If  your model isn’t good enough, then find a measurement that 

can tell you something about the specific reason it isn’t
• It’s a rare treat when this works, and it takes some very creative 

thinking to come up with something that does the job
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The Real Fun
• The best part of  working on an MC is getting to learn everything
• Problems with the detector…

– Did we install muon chambers upside down?
– Do we know how big the gaps and shielding blocks are in our detector?
– Did they accidentally build the ends of  the detector differently?
– Is there a leak, so that we might have to change detector gas?

• Problems with computing…
– Random numbers J
– From float v double to trampolining in virtual classes

• Problems with the physics…
– What happens when a highly charged particle passes through the 

detector?  ~100e kind of  charged, like a monopole?  Did we model 
those effects?

– What is a quirk?
– What’s the rate of  beam halo from the two sides of  the detector?
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Let’s Stop Here…
• I’ve tried to run through all of  the main issues with writing 

your own simulation
• There are a LOT of  things that we could talk more about

– The devil is in the details
– ESPECIALLY in the details of  how to make the data and the MC 

simulation that you’ve written line up

What are you most curious about?
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BONUS
Is always tilted slightly to the left for some reason



The Cross Section
• Here we want to use the most accurate thing we can

LO	2à1 NLO	2à1 LO	2à2
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Generator Status
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Aside: Random Numbers
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Aside: Random Numbers

We	had	serious	discussions	about	this	at	the	LHC	
(using	thermal	noise	to	generate	random	numbers)
Why	wouldn’t you	want	to	do	it?
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Aside: Random Numbers

We	had	serious	discussions	about	this	at	the	LHC	
(using	thermal	noise	to	generate	random	numbers)
Why	wouldn’t you	want	to	do	it?

Reproducibility!
We	want	things	to	be	random but	reproducible!!
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Aside: Random Numbers

March	9,	2016 J	Brosamer	- MC	Simulation 74



Aside: Random Numbers
• These are multiplicative congruent generators

• So they invented an upgrade with a period 218 longer:

F.	James,	Statistics	for	Physicists	Ch.	10
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What is Random? (I)

F.	James,	Statistics	for	Physicists	Ch.	10
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What is Random? (II)

F.	James,	Statistics	for	Physicists	Ch.	10
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