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Lesko slide



LZ expects 200 pp neutrinos and 1000 betas (from Rn)

● If neutrinos were the limiting background, could just operate LZ until it reaches 
the neutrino floor

● If LZ were a crystalline xenon TPC, radon decays would have a unique 
(E,x,y,z,t) signature. >98% Rn tagging. Neutrino Limited

●



LZ with Rn (left) and without Rn (right)

LZ 1000 day, with Rn crystaLiZe 1000 day, without Rn

Could further remove another 67 BG events (⅓ of pp neutrino number) if 
136Xe were swapped out – e.g. to nEXO



LZ sensitivity vs time

LZ Technical Design Report (arXiv:1703.09144)

Neutrino floor @ 40 GeV

LZ with Rn

LZ w/o backgrounds
crystaLiZe, approximately



Why pursue crystaLiZe?

● G3 will be politically fraught, 
expensive (guess ~$250M) and 
time-consuming (at least 10 years 
from CD0) – will it happen??

● LZ infrastructure exists, in principle 
it is a small* perturbation to 
crystalize it

● electron mobility x2
● Potential for improved 

discrimination (still hypothetical)

● Technical challenges
● Demonstrated at the cm scale, need 

O(100) cm
● 10-20 years to reach neutrino limit

pros cons

*small: guess $25M / 2.5 years



R&D status: basic concept appears to work nicely

● First demonstration of a dual-phase crystalline/vapor xenon TPC
○ Manuscript in progress (Scott Kravitz / Hao Chen lead on analysis & writing)

● Photon yield demonstrated same as in liquid
● Subsequent study will focus on e- yield and emission across crystal/vapor interface
● + Rn tagging (!!)



Next steps

1. IF08 LOI => White paper
2. R&D demonstration of S2 stability and performance (FY22)
3. R&D demonstration of Rn-tagging (FY23-FY24)
4. Community buy-in
5. Engineering design studies

a. For retrofitting LZ as-needed, with temperature sensors and heaters 
b. Also SiPMs



Extra slide: we need to close the window on WIMP DM

Plot from arXiv:2107.09688



Extra slide: technical details

Phys Rev B 10 4464 (1974) JETP 55 860 (1982)

Solid xenon emission TPC is expected to 
perform at least as well as a liquid xenon 
emission TPC:

● electron mobility: x2
● electron emission: easier
● band gap (hence W-value): same
● density: 20% bonus
● high voltage: similar dielectric constant 

but challenge due to ice-fishing effect



Extra slide: 136Xe next up for removal

● Could imagine swapping enriched 
xenon with nEXO

● crystaLiZe gets lower BG, nEXO gets 
higher sensitivity

● win-win for physics


