(X Neutrino Alley
g TARGET ‘@§ 'n. v phne!
TN yveriment |8

Neutrino 2024

dmitrii.rudik@na.infn.it

Dmitrii Rudik on behalf of COHERENT collaboration Poster #265
CENNS- Nal Nu GeMini, D20 Nal, . . .
10(24 ~3T Thor (18kg 185 kg Coherent elastic neutrino nucleus scattering (CEVNS) Future of COHERENT
kg LAr) HPGe) G2 o
~ (N — (1 — 4 cin2 22 . N2 Predicted 50 ~Ar-
‘> 100 people, 28 institutions, 5 countries ‘ iy (N —(1—4sin*8y)Z)°E; -~ N | COH-Ar-750
scattered years ago! [1] =
: : 0 neutrino o | =l
We are measu r'Ng CEVNS since 2017! ,77 “::::::::::::::E:::::::::::::::::@:::::::::::::::::@::::::::::::::::;:::::::QEY:N:S:?:".f:t:?f::FF.’:'T:‘TT‘.::F??‘FF??::::::::::::::::::: y
/7 : : : : : ; 3 [__
Csl[Na], 14.6 kg ) El T~ iR
5_""]""I"'::'I"'+|'E"' | | bos r:'ggloe”ar Sr-o‘lo ----------------------------------------------------- j
- 11.60 at full 4] - ﬁ 5 L @Q’Q | & %
41— < 4 — O \) i
[ statistics - \. ? {2 s |
_ i / @ 10
- ] 8 SM prediction _
3 - FF = unity . 2 R
Ng{ : _COHERENT Data : SeCOndf,ry .Klein-Nystr.and FF >
L[ Stat-only - scmm,a“on e N /AP T I S NS DU D DU D 750 kg total (610 kg fid.), 3000 CEVNS/year
- CISMCEVNS - N U A 128 PMTs, TPB for wavelength shifting
| PRSPPI, S SIOTRUPIRL | ASORUOTRSTT SO - CEVNS is the most probable interaction of neutrinos with matter for medium and ‘ See the poster #453 of Vinicius Da Silva\
- L - heavy nuclei in low energy region (< 50 MeV) Lead ol
T 4 ea ass
T 700 1515'910 300 550 300 CEVNS at the SNS 5
(@), (107 cm?) A Bunch time profile with Measuring inelastic
LAr 24 kg (CEN NS- 10) Bunches of ~1 GeV ‘_" FWHM of ~350 ns neutrino scattering
T T protons on the Hg target | % 5V ves“‘”ﬁ& ooy arest 2200 | Total neutrino flux of on lead
40— CEvNS Cross Sectlon Preductlon [5]— with 60 Hz frequency \‘ 4.3-107 crn-2*<-L at 20m
_ [IFlux-averaged Prediction with Uncertainty e : Prototype
: | A e 40 kg lead glass
T sof +COHERENT (Analysis A) P g_ e, 21 S oA
6 | +COHERENT (Analysis B) : 3 s No shielding
"tO - s — < : elayed v, and v, :
T 20| — 5 5 b =
© [ MBv,Flux } - E
= S;"' ';:ﬂi — b E ‘ See the poster #568 of Nixon Ogoi
: R g E—— ﬁ_ TN | B PR e 1 ..NI ........ ,_:1=,=,=,£_,,.,||é
! o I TN ° 0 eutrinoenergy ev). o0 3% 01000 2000 3000 4000 5090 6000 7000 8000 900010000 Cryogemc U ndoped Csl
% 10 20 30 20 50 N
E, (MeV) | Like CsI[Na], but better [7]: 5 j& =+a. Afterlow:
Observation at 3.10 [5] 7 | < 17 — NaI(T)
i Recent CEVNS measurement! Fusp e — NallUndoped
The full data (2017-2021) analysis is ongoing Ge-Mini ) =+, Higher light yield at or : A (e
below 77 K - B | [ | RS
NalvE 8 HPGe PPC detectors deployed = 11l sinilton:
Motivation: v, + 1%/ -> e~ + 12/Xe” for solar "Be v, ;198 ksg; |:i’;ic::’;arice SiPMs: high QE, no : : A .,.’;jgggggggggg;
.J0 . 4 g | ] = G e
Detector: 24%7.7 kg Nal[Tl] crystals ° Cherenkov radiation a Dot e
_ 5.80 CC signal (541 events), but 41% lower |(0sz dar_ll<_)count rate R -
. at low
than MARLEY prediction [6] ‘ See the poster #442 of Charlie Prior‘
‘See the poster #96 of Samuel Hedges ‘
E o kD 10 —————— H.O
: —apredeien ' COHERENT NalvE (68%) - » 2 oo | T
i e N » COHERENT best fit E e . v, + 190 - e~ + F* veto PN
s ] GG - MARLEY “ LAMPF "?|(v_e)'?"Xe - b ey o B g l.- Nal
£0p = e MARLEY . f ‘ > —r—r—r—r—— 100 L water to :
S Lo _ E See the poster #155 of Janina Hakenmuller Z5 A A R measure v,-O CC Pb _ Light Water
ol N DWW - 5 i e IR | [
| e RS .0 dop - [000] ] 10 cmlead shielding
0 2 E\;Itent tilm; (ﬁs) : 6(21 N) (10_40 cm2) 2 §102 ----- P — Cosmic y (w/ veto) 3
100 am lameter Leading syst. is 10% on neutrino flux [8] tof -°°° ....... - Few tens of events in
| Ij Reduce to 3-5% by Ve + d — P + P + € 1 ;I;';'::.:.é.?l? two SNS'yearS
210“ e % Siimimed Spectrum ' o E’I ] . i | o]
2 10° -------------- :"eI(D) ............ =
%102 P —— Cosmlc.s E
g % 1(: LAF TPC
S 390l I O O ™ High voltage SLACUbe
140 Proposa|: (HV) power 30x30x30 ¢m3
8138 supply ground =
2 80 building ground
P ... 250 kg LAr TPC
Nal[TI]: 2.4T->3.4T o LLLBHIT st | fOr DUNE-like CC PicoAmmeter
v ’ Reconstructed Energy [MeV] . (Current
1 crystal =7.7 kg, 2 modules 592 kg D,0 | See the poster #444 of Gen Li and detection L2l
1 module = 63 crystals, First one deployed! Kirsten McMichael Main back 9 ) 1
5->7 modules planned [3 currently deployed] ain backgroun M |
Sensitivity: 3cin 3 years (3.4 T), E,, =13 keV cosmic muons Nominal field: ki
y years (3.4 T), Ey, r MARS S00Viem ‘ HV filter
Monitoring beam related neutrons (SR . (low pass)
NuThor | (BRN) background [10] . .
) J g 12 BC-408 plastic scintillator of 2 cm Physics reach at Second Target Station
| Search for v, +**Th — e~ +*** Pa’ B . . .
© I thickness, interlayered with Gd- _ :
52 kg of thorium M coated mylar Second target station at around 2030s

800 kg of lead shielding i

> BRN flux is 1.2 n/m2/MWh Dedicated also for neutrino experiments
' Z (47% uncertz;int \ COHERENT is in contact with ORNL on this
75x25x100 cm?3 ° Y matter

Idea of 10T LAr detector...

‘ See the poster #200 of Tyler Johnson ‘

Neutrino cube
Measuring inelastic neutrino

, +29%Pb — e~ + 20%Bj*
et ¢ T References and acknowledgments

. 208Bj* — 208-XBj 4 Xp + Yy Accelerator Dark Matter Sterile neutrinos
if | induced neutrons [9] 5 years at STS 5 years at STS
“ 8 Background for CEVNS, supernova v detection PRD 9, 1389 (1974) 6] PRL vol. 131 221801 (2023) - U i T
* 900 kg lead, EJ-301 LS, water bricks shielding 2] PRD 106, 032003 (2022) 7] PRD 109, 092005 (2024)
| 3] Science 357 iss. 6456 (2017) 8] JINST 16 (08) PO8048 (2021)
- —om T onerena /¢4 B[4] PRLvol. 129 081801 (2022) 9] PRD 108, 072001 (2023)

6__
e 36 @V, Observed ) e e
~= BRN Bgnd - -

5] PRL vol. 126 012002 (2021) 10] JINST 17 (03) P03021 (2022)

A B Csl Data - S10°
~ COH-Ge-1 1 E — COHERENT at FTS (90%)

= NINs (nominal) —Eljen cell

—— NiINs (observed) E VS. 346 prediCtEd

---Joint fit

@ R - i —COH-Ar-750 - ---10-t Ar at STS (90%)
2 . R ~-COH-Ar-10t 3 | [ LSND (90%)
: y ionifi — COH-CryoCsl-1_] 2| IMMiniBooNE (90%
@ ~—— . 1.80 S|gn|f|cance TN i G us. oerarTHENT OF | (O COH CrzoCsI 2: =Gariazzo et(al (20)16) (68%)
T s . | N | 7 ice of 1 N"S,.o‘ L i T BT BN
1 >40 dlsagreement T 1 ENERGY Science - Mocoas Secrty Admi 107 1o L 2
3006700001000 3000 3000 4000 5000 6000 R T E— sin“0,,

Time (ns) NIN scale



