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Neutrino flux

Helium as a CEVNS target
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e Helium is a scalable scintillator that has
| demonstrated capabilities of detecting particle .
" | interactions T
.« ® o We are currently pursuing R&D of using L)
| superfluid helium has a dark matter detector [2] S 10! 4
= o In the context of CEVNS, helium is interesting for Made with [3]
Ge | verifying the scaling of the cross section with N? T T A R "
o Expect typical signals of 100s of keV | . T -
&  COHERENT Measurements | o Would probably require a ton-scale helium
mass, SNS example plotted to the right
o Comparison of integrated rates per year,
neglecting detection efficiencies:
Klein-Nystrand FF e 10 kg Ge: 490 evts
| o 22 kg Ar: 1100 evts
e T BT FEETE P P e e e 1tHe: 2600 evts
e Pulse shape discrimination of electron and
nuclear recolls should be possible
o See measurements presented on this poster,
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Neutrino energy, E, [MeV]

Standard Model CEvNS (SNS Reactor vs)
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® SM Prediction
- FF = unity

Cross section (10™° cm?)
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10" = Ge 10 kg, 19.3m
1 —— Ar 22 kg, 19.3m
{ = He 1l Ton, 19.3m

Neutron Number
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already at energies relevant for CEVNS R T Y
Recoil energy, E [keV]
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yield and energy resolution parameters e and exponential components | S t_PrompL(<220Rs)
o The fit region was defined iteratively =% o Power-law component from triplet-triplet 10 ’
e e 2 - 2 0.6 - '
based on an initial fit of the parameters 5 1+ quenching S .
o Fit via %2 minimization g . o Exponential component not well-understood, Nuclear recoils
: : ot ' ' 1<ti 0.4 1
Py We expect the ER Ilght yleld to be roughl é ol bUt preV|OUSIy Observed IN [4] CharaCteﬂSth §
uniform in energy, so we take the mean of = time is ~1 us, but we see some evidence for 5
— 1.1} L 4
our measured values 3 energy dependence | | vt e B & : *
o The ratio of NR / ER eliminates g o Relative size of components different in ER
geometric effects in the measurement = *°| Electron recoills andNR - Q= 1o
o The prediCted curve comes from the 050 10 60 80 100 120 140 160 180 200 © Some Varlatl.On in relative size of Components Energy (keVnr)
model described in [2] Recoil energy (keV] with energy in both ER and NR 0
: 207 keVnr '
: T —
Example flt' 561 keVnr 0.60 0.5 10 fit: total ‘ 0.8 -
1207 : : --- fit region ' Predicted . - "E ] — fit: exp g ’ o
+ data 0.55 | statistical error b L ' —— fit: triplet-triplet (1/t) s "
100+ — mc o | systematic error (in progress) g ) 0. — =
'q_‘; 050 m Observed g g 10 _’_ data E 0.6 A
= 3 O :
80| S . 0332 R 3 Electron recoills
2 & = D 10-1 ~ c 0.4
S 60 = 040 3 £ 1071 5 0.
§ S ! e . ! 3
10} =" ‘] ! J |'| 0.17Z S " . T 0.2-
50.30 h H % ag_ 10-2- M
al * 05| - - . |3 | Example fit ] | -
0 ' ‘ E ' : . : : 0.20 - ' 0.0 ~2 0 )
0 50 100 150 200 250 300 350 400 450 102 103 10 10 10 Ener (keVee)
LHe Response [photons detected] Recoil Energy (keV) Time since first pulse in event (us) g9y

1. D. Akimov ef al. arXiv:2003.10630.

Refe rences: 2. S.A. Hertel etal. Phys Rev D 100(9), 2019. arXiv:1810.06283.
3. B. J. Kavanagh, htips://github.com/bradkav/CEVNS
4. D. N. McKinsey et al. Phys Rev A, 67(6). 2003. Look out for Pratyush Patel’s talk on Wednesday for more on future directions of this work!



https://arxiv.org/abs/2003.10630
https://doi.org/10.1103/PhysRevD.100.092007
https://arxiv.org/abs/1810.06283
https://github.com/bradkav/CEvNS
https://doi.org/10.1103/PhysRevA.67.062716

