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CRAB : Calibrated Recolls for Accurate Bolometry at
the 100 eV scale using neutron capture [1]
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A bottle Into the sea

Searches for light dark matter or coherent scattering of reactor neutrinos require to detect sub-keV nuclear recoills.
Gram scale bolometers are used to achieve energy threshold of ~10 eV.
There Is currently no method to calibrate nuclear recoils in the sub-keV regime : CRAB proposes to fill this gap.
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Direct methods to calibrate detector to sub-keV nuclear recoill, I1.e. to disentangle the different processes, are then needed.
How to produce a nuclear recoil with a known energy to calibrate detector responses at sub-keV?
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CRAB - proof of concept

~100 eV nuclear recoil In

the bolometer . M
2 - Single MeV gamma
‘/% ﬂ\)) Escape the cm-size bolometer

Compound nucleus without energy deposition

Target nucleus

Thermal neutron ‘ I

Excitation

Energy
10% e n+182W | — Total
= L BOW e |
BGO detector | m';_‘_‘_‘;,E ________ ______'_,5;_'_';_'_'_“_'_'_'_'_'_'_'"_'_'_'_'_'_'_'_'_'_'_'_'g;_'_'_'_'"_;_'_'_ 1| — Multi-y
- Sp, JT o SR — JE— L - e — Reactnr OFF
! (5 ?‘U MEV) : | : _ :
| | £ ] e e—— S I
I 1L 4 ! Levels | =
Bolometer M) / . i o
RS RARN AT | Experimental—— | R R R
' LT & A 'Predmred —_— 2
I L : c Bl
1’55':. IIIII | .I g
?!55;:’!: [ ©
T l | Hil o e~ G OUN Stalte
[hELs e e LF_.__
.I' i , ' vw ) 1 = %1{] e
/ .-' '“."-.-; {1 | . 10_13_.” — Gamma | e O I
f LH i ':-.-___ :I | ! = — Conversion a- E 1074 i b b b L, _ _ _ _ _
I . | ::- : E _111|11l‘1'|1‘|'| S
Thermal neutrons i (il g R 20 40 60 80 100 120 140 1
from TRIGA reactor . it — Energy [eV]
in TU-Wien iifll 3 . .
i K TE Expected signal well above all considered
S background sources :
£ 5 - Multi-g cascade / Conversion electron
- E : : E .
Golden case of W-based bolometers S 1 I ....................... . ........................ ........................ - |Isomeric state
(CaWO4 crystals) | 1l M| I — — - Instable nucleus produced by neutron capture
- High natural abundance N i ]. - Reactor site background
- High (n,y) cross-section 107, — 8 10 12 Bolometer response time ~ ms
- High branching ratio from Sn to G.S. Energy [MeV] Neutron flux limited to 300 n/cm?/s = TRIGA reactor
Geant4 setup simulation at the TRIGA FIFRELIN simulation for (n,y) reaction. CaWO04 nuclear recoil spectrum for a 0.76g
Mark-Il nuclear reactor in TU-Wien [2,3] Successfully used in fission and STEREO [4,5] NUCLEUS bolometer [6,7]
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