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Consider a rapid intranuclear process (e.g. a decay or fission) that
abruptly changes Coulomb potential. The atomic electrons
instantaneously experience the new potential; some electrons cannot
adjust to the new potential well immediately, and are therefore
excited or ejected.
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Gas Macro-Channel Plate (GMCP)
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Neutron/Gamma energy spectrum (& A)
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Distinguishing neutrons from gammas using
Pulse Shape Discrimination (PSD)

Obtaining energy spectra via unfolding: using
the response matrix of the LS, which is
validated through calibration and simulation
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Event selection

*1
Data VOLo : NR : ER : Vertex cut
preselection reconstruction reconstruction
YOLOv8 2\ ]
= £ 1750
Labeling . g, — i = 1500
Dataset  Train Valid ﬁa_ Training 1250
3Fe 3000 1493 . 1000
Exp - 13
D-D 2994 1354 - 750
ER 1200 301 T -500
Sim 5
NR 1200 301 g ’ ° 250
Total 8394 3449 ER NR background -0
True
*1 https://github.com/ultralytics/ultralytics




Event selection

YOLO™ NR ER
. : : Vertex
Data preselection reconstruction reconstruction ertex cut
1. Search for the NR vertex through recursive iteration: - —
ADC-exp (d/d,) e AN L AR
- (a) - (b) 1
(XO’yO) > (Xn’yn) 60 - 60;_ 5
2. Fit the NR(direction, diffusion o) and subtract it from oF o %
the image. 40 d0f- EN
gsof— //'/ 30 ) ///_ >
3. Search for the electron vertex using adaptive cutting " _ 3 rd B
algorithm(Nucl. Sci. Tech.doi:10.1007/s41365-021-00903-0). : ‘J . :
10;_ 31/ } _:1
N ST T T P T T OE ST T T T |:0

4. Determine whether the electron vertex is adjacent to
the nucleon vertex. B
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Electron & ion tracks
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HAEE (5 - 10 keV)

RiPiES 0 BFASY 1 R A2 R R M IS FE T 0.03540.023(stat.) £ 0.0068(sys.) IR IRF
HFES X &S]
X546 & 4t B R PR i MR G T 0
R BT R AR 2R R A B IR AR B ER T 0
PIBERSHEE
PE& s iR s B R PR i MR G T =
TR TR B R PR i MR G T =
WK | R RS B R PR i MR G T =
HEBU R B R PR i MR G T =
BILRMBRRRF & B R AT R IR T/ REWE T 0.18010.022(stat.) £ 0.042(sys.) AR IR S
FHEZFHES 0 BFAH B R PR i MR G T 0.013 SIS RV A
ST
REG Y Bz RS R T AR P AR BT 0.001 =+ 0.00087(sys.) BHR LK S
FFiEAL HFENUEFEERNER LR = ()
KRB I 53 X %R AR 2R RS L B PR 402 43 X = ()
IS NERTR 0.229 4 0.032(stat.) & 0.043(sys.) 292
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4 Method 2: Estimated from Data

4+ Get the number of electron tracks within the 5-10 keV energy range that appear in the same frame as the

nucleon tracks.

4 Considering the accidental coincidence of NR and ER with a vertex selection efficiency,
4 the final expected background value is 0.180+0.022(stat.)=0.042(sys.)

107!

1072

107

Background count

B EnvGamma_PhotonEle
Bl EnvGamma_Computon
1 0—4 [ ] NGamma_Computon Method 1
B SingleN_PhotonEle
[ ] SingleN_Computon
t  Method 2 data

The results from the liquid
scintillaton + GEANT4 are
consistent with the data obtained
from the Migdal detector.

10 keV 23
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Z dp'(nl = Ee)  The transition probability for ionization of an electron from an

dE, initial state (n, 1) to a final state with energy E,. Tikwlin
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Only H has the & electron > 5 keV.

4 Consider the selection efficiency for o6-electrons.
4+ Finally get: 0.0351+0.023(stat.)

Counts

25
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Prob 0.4509

p0 87.21+48.75

pl 0.997 +0.263
d ray

Exp fitting (Integral: 0.59 +/- 0.40)

4 6 8

10

No & above 5 keV were found. keV

Estimate by extrapolating from
the exponential fit
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4+ Adopt Local Cosmic Muon Flux Measurement Results

4 The local cosmic muon flux measurement(Liu,G.,et al, 2024) in Lanzhou is
used for estimation.

4 Set Nuclear Recoil Rate Benchmark and Calculate 6-ray Ratio

4 Set the nuclear recoil rate of the D-D neutron source as 1.4 event per
second, and in the 5-10 keV energy range, considering the detector's energy
resolution, calculate the ratio of o-ray production to nuclear recoil as

1.85X10-5.
4 Considering random track coincidence
4 Include detector’s muon exclusion efficiency

Normalize to the number of experimental data points and determine
that o-rays contribute 0.013 events.
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And more!
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The Migdal candidate!
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Method 1: n/y spectrum measured by LS + GEANT4
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 The expected background contribution of the 3 components in total is: 0.16+0.01(stat.)
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