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_Dual-Phase Xenon TPCs

ostion |HNHH B
(position)
anode @ ----- ke

cathode @

bottom PMTs
(S1, S2)
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_XENONIT Electronic Recoil Background

107!

XENON 1512.07501

Overall, 2v2[3 dominates
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~Solar Neutrino Elastic Scattering &

D~
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_New Physics: Add p, or A’

" Modified predictions for
neutrino elastic

scattering
g ep @ = aE @

e Magnetic dipole
moment of neutrino
w, =3 x 1071 ug?

e Additional U(1)’ vector
boson A’ of some mass?

Rafael Lang: Neutrino Signals

counts/Ny/keV./year
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-New Physics: Heavy Sterile Neutrmos
" Modified predictions for |

neutrino elastic
scattering

Harnik, Kopp & Machado 1202.6073
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~Coherent Neutrino-Nucleus Scattering

~ 10
vy + N > v, + N g eV v
- VoLl =
once transferred o E ...vear A
== coh v-A

momentum

p > h/’rnucleus

get same coherence
effect as for WIMPs:
o ox A2

-
-------
------
--------
-
Pl L
ane®
se®
C L
————
e*”
-
L
-*
0
®
.
.
.
-
*
#

Cross-section

LG L |

........
a®

e®
®

ptnsansteRasRIIRe
nmmmmmmmmmmmmmmmmmmmmm
it
sttt
it
gttt

Ll L1 lII]IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
10 20 30 40 50 60 70 80 90 100

Neutrino Energy [MeV]
Rafael Lang: Neutrino Signals 11

Brice+ 1311.5958



_From Flux to Recoil v, +v—v, +N
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8B around the corner, atm not so much
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—

background
electronic recoils

dark matter
nuclear recoils

8B solar neutrino
nuclear recoils
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_Clarify Solar Metallicity with °B v

 Helioseismology suggests high metallicity in Solar core;
predict (5.6 £ 0.8)x10° 8Bv/cm?/s

e 3D hydrodynamical simulations suggest lower
metallicity in Solar core;
predict (4.6 £ 0.6)x10° 8Bv/cm?/s

* best estimate from measurement (BOREXINO, SNO):
(5.0 £ 0.2)x10° 8Bv/cm?/s

Rafael Lang: Neutrino Signals 15
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1° 10" 10” 10® 10"
Recoil energy (eV)

Even conceivable to study Solar CNO neutrino flux
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Neutrino Oscillations ...+ xe— v, +xe

Baudis+ 1309.7024

Distinguish neutrino
oscillation scenarios?
Requires >10 ton years
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Coherent scattering is 3
flavor-insensitive: Check
for neutrino disappearance -
Here: Ge, 0.1keV threshold &
.t E 7
& 3
a [ ; s
I'4 J g
= 8
1= k 9
= : 0
— B RA: 95%C.L. LT'-‘
— [ RA:99%CL. /':'_":'.'.‘;'.5 | §
T i o o S e e S =
= o sOK Moo Mpraookey ek LT b0
E Solar+KamlLAND | Ttthe 6
sl N R 3
102 > | [ O g |_1 | [} éﬁ
10 10 sin 2914 (ﬁ
17



- 200PBqg °!Cr Anyone?

Sensitivity to neutrino
magnetic moment
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Complementary sterile v

V. + Xe — v, + Xe

sens1t1v1ty with LZ / XENONNT?
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_CNNS from Supernova v

e =G Vg e NG

 few seconds
e ~10 MeV

e all v flavors

Luminosity [10*' erg/s]

CC: 0(0.1)v, [/ton
CNNS: O(10) /ton

Mean Energy [MeV]

A L M 1 A
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04 06 08
Post-Bounce Time [s)

RFL,McCabe,Reichard,Selvi,Tamborral606.09243



_Supernova Signals in Xenon

Detailed XENONI1T simulation:

S2 [PE]

S1 [PE]

“S2-Only” analysis! bckgrnd ~102/t/s

Rafael Lang: Neutrino Signals
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~Supernoval

XENONI1T sensitive across
entire Milky Way (once
trigger 1mplemented )
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flavor-independent:
complementary information
* contribute to SNEWS

DARWIN:

 out to LMC & SMC

 measure total energy in v

» distinguishing accretion
phase from Kelvin-
Helmholtz cooling phase

\0)
N

RFL,McCabe,Reichard,Selvi,Tamborral606.09243






-Homework: Understand “S2-Only”

Background poorly understood; Xenon light 175nm=7eV
* Photoionization: m/etals, 1mpu1;1tles, Xenon

% 10" Small 52 following a 51 ol -
@) = ----Inner events (radius<125mm) %‘:
— g — Outer events (radius>125mm) D, 7:
= -
— n10? 6F
“a | |8 10% O
g @ S o S
8..".’ HIE 45 E, o
— °106 -. E o g 10-40 ] Lr).
Z £ 1|6 3F E o
o 2 F O
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T AL e I A i L F s (L Ao PR @)
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Time difference [us] Concentration of Impuﬂtleso eq. [ppb] ] —
g 104 1 Z
g =
e Delayed extraction? 00 L 1\ mowet’s  swmcol [
3 4 5 6 7 8910 20 <

 Something else? WIMP mass [GeV/c? |
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_Homework: Understand “S2-Only”

Energy & acceptance calibration

Instead of S1, use ~us neutron pulse from DD generator:
* Get vertex and scattering angle

 Reduce backgrounds

XENON 35000

30000
25000

20000

METTTTTT I TI T TTTT[TTTT [ TTT T ITTT]T]
(AR RN ER P

.' _______ < 15000

DD Neutron use this scatter NS drift time () S2 (xy)
Generator for E calibration i

En~2 3 SMCV § {lJ é 1|(: = 1|5 : 2|(: 2|5 30
~1us pulse S
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- Conclusions

e Running DM detectors sensitive to v

s ppte —Vvet+e  from pp v:
Solar models, sin® 6y, BSM

e 8BBCNNSv, + N —-v, + N
Solar metallicity

e Atm. CNNSv,+ N = v, + N
background to dark matter after 2025

complementary, total E , SN physics [

e Requires “S2-only” calibration

Rafael Lang: Neutrino Signals







