Status of Solar 8B CEvNS and Light Dark Matter
Search in PandaX

Speaker : Qing Lin (ginglin@ustc.edu.cn)
(On behalf of PandaX collaboration)

University of Science and Technology of China
TeVPA2026 @ Tendo, 2026.08.31

8/31/26 TeVPA2026 @ Tendo 1



Dual phase xenon TPC

e :
SNOLab (Canada) s BOULBY (UK)

:JI::)( matter: nuclear recoil Zebcitizlk(gEr;)und: electron > % i : - SuperCDMS, PICO, ZEPLINE, DRIFT
el L T e SENSEI, DAMIC CIJPL (China)
Drift time 51 Drifttimg g, . Modane(France)
51 Drifttime, s i SURF (USA) [N torwess [l CDEX, Pandax
1 v LUX/LZ e —— e e
(S2/51)\r<<(S2/S1)er 1 i
Multi-site scattering ; (Italy)
background (ER or NR) 4 XENON, DarkSide
S1 S2

Stawell (Australia)

SABRE South
B LZ XENONNT PandaX-4T
600 See last talk by Yong

20!
*« Outside IT, inside 1.3T volume 300
o Inside I

300

600
700
¢S1 [PE] 600  -300 0 300 600




Timeline of PandaX-4T Experiment

22 U8R Commissioning (Run() ‘ (=
2021/04 LR B ‘ —’
Tritium removal | | \*.‘fg’/n

xenon distillation, gas flushing,
etc

2(PAVAREEE Physics run (Runl)
2R 164 days

CJPL B2 hall construction
xenon recuperation, detector
upgrade

2021/07 —
2021/10

2022/09 —
2023/12

2024/01- .
2026/04 Physics run ( )
2026/04/15 PandaX-4T decommission




Search for solar neutrinos
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» PandaX-4T searches for solar B8 CEVNS B
with lowered threshold; T |
» Large amount of background emerged with & 1072
lowered threshold;
» Two data regions used: Paired and S2-only;
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Major AC background for paired data
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Data Selection in paired data (> PANDA H
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BDT suppression of paired AC C PANDAH
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Cathode Background in S2-only data c PANDA K

« Gate events can easily be removed by width cut

Cathode drift time distribution
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Cathode Background in S2-only data

Run0 as example (PRL 130, 261001)
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Delay electron (DE) background in S2-only data c PANDA X
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Data Unblinded

@PHNDHH

Paired data S2-only data

> Run(0+Runl seem to see an excess
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Indication of B8 CEVNS

* First indication of solar B8 CEVNS signal

* Significance: 2.640
* Fitted flux (8.4 £ 3.1) x 10° cm2s!

I Cathode

MD Best-fit 8B yield

ﬁ-: I +°B CEVNS
%m Paired: 3.5 + 1.3 evts
2 S2only: 75 *+ 28 evts

aa '.-_'.-:;' & B CEVNS |—o—| B16-GS98 prediction
<—| XENONIT

N
1

EXIH
% nd
S
52 <—| PandaX-4T (2023)
%)
1 -
——- 8B CEVNS lo MD lo _ I @ I PandaX-4T (paired & US2 combined)
B Cathode 16 . Data ' Number of electronin4 to 8 e , I , I , .
0F 3 3 10 15 13 50 700 0 5 10 15 20 25
1 2 . _n _
Number of electrons (S2) Counts/0.5us Solar 8B v flux [X 106cm 2S 1]

PRL 133, 191001 (2024) B



Extend to Light Dark Matter Search C PANDAH
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Run2 data < PANDA X

Total 438 calendar days in Run2!
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Run2 data quality c,' PANDA K
I DE differential probability

Number of electrons > 3e
_ Isolated S1 rate 1071
Run0
E A Runl
£ —_ Run2
z >
' Run0 Runl Run2 E 3 Yy
< —JL
| - K = 10 —/_
= =3
ﬂ MJL\A m
s
g —SLa1 1111 1 I T T O O | ] ] J1i
Isolated S2 rate 10 L 107 102
| | | | | . | | At[ms]
0%35,0% @\’Wr}% QW“%'QQ Qm%”n’n% Qm%'\\'xs @}’G\Dﬁ @,‘r“mng @5‘\“@
% s s B s s s s

Date

» SS1 and SS2 rates are compatible with Run0O and Run1 before quality cuts applied;
» The delay electron occurring probability after large S2 is getter smaller in Run2;



DE and cathode background in Run2 c, PANDA H

Compare with 10% open data : —--- DERun0 —— Cathode Run0
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Cathode increase in Run2

@PHNDHH
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» Run2 saw a significant increase of 210Po alphas (~20 times increase in rate),
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indicating 210Pb could be the reason of increased cathode events (betas);
» This is likely due to the contamination during installation;

[ cathode alpha-2 & cathode alpha-3 ]
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Future experiment: PandaX-xT

Outer VETO: 3000 m3 of ultrapure water

Middle VETO, 1000m3 of ultrapure water

N Inner vessel, 1
\, : Cu, 3-ton

vessel,

15-ton
Stainless 3

Steel 40T LXe | >
(vacuum- TPC, . Photosensors
Jacketed) 2.5mx2.5m |

Inner VETO: liquid
scintillator, 30 ton

Sci. China Phys. Mec

Dgp(x 10°cm2s1)

SNO 2013
B16-GS98 (HZ)
B16-AGSS09met (LZ)

PandaX-20T 80 tonne-year

First stage: PandaX-20T
(TPC with 2m in diameter and 2.6m in height)V

h. Astron. 68, 221011 (2025)
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» B8 CEvVNS search using Run0 and Runl data sees indication of B8

signal with a significance of 2.60;

» We saw an increase of cathode background in Run2 likely due to
Pb210 attachment during installation;

» Mitigation method using DNN and transformer is under-development!
» Next stage of PandaX (PandaX-20T) is expected to be online in 2027,

further improving the CEVNS search sensitivity!
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Transformer-based Discriminator

t1
Event Total Waveform - Event 37289
Regressor layer/ . startTimeHit=t2-t1
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» Transformer to extract
waveform information;
MLP ] » MLP to extract higher
signal-level features;
» Simulated B8 neutrino
waveforms as “signal”;
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as “background”;
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