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Neutrinoless double beta decay (0vB88 )

ZA — z+zA + 267 + 2v, ZA — z+2A + 2~

Neutrino is Majorana particle?

197, = (Gou [M”|? < mgg >*)~1

Lepton number violation and asymmetry of matter-antimatter; ~ 10%7-28( Q0L eV )2
mgg

Origin of neutrino mass; 1



Detection of 0vB
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PandaX-I1I detector: search for 0vpBp of 13¢Xe

U TPC: Single-end charge readout on the upper side, the

cathode on the bottom;

Electronics

U charge readout: 52 20x20 cm? Micromegas;

U Readout: 2 series of strips (X, y) of 3 mm;

Micromegas
readout plane

140 kg 90% 36Xe: 10 bar Xe-(1%)TMA (trimethylamine);
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PandaX-III detector: SS vessel
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PandaX-III detector: TPC

UField cage: Flexible PCB + SMD resistors supported by a low
background acrylic barrel;

UL shape feedthrough to apply HV on the cathode;
U Apply 120 kV in the atmosphere steadily;
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»Readout plane consists of 52 modular Micromegas;
»Each module is 20x20 cm?;




Micromegas

* Low background thermal banding Micromegas designed by USTC and SJTU;
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Micromegas test in prototype detector
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Detector assembling

Py




Detector assembling

- 0_ E- 0 —2500
QThe detector assembly was completed; .. i L
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Gas handling and internal calibration system

Gas filling and mixing , circulation and purification, emergency recovery and sampling;
QlInternal calibration (gas): 22°Rn and %3™Kr;




Fiber optic

Ethernet

DAQ software
(Based on Midas)

—

(Front End Card )
iz
Run Start: Sat Jan 22 18:17:14 2022 Running time: 0h01mO04s
700
) Running Alarms: On Restart: Off Data dir: /home/midas/pandaxdaq_2021/online/

1642846635 18:17:15.737 2022/01/22 [mhttpd,INFO] Run #700 started

Equipment + Status Events Events[/s] Data[MB/s]
Tdcm_Daq tdcmdag@Iocalhost 66 1.0 0.112
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Channel Events MB written Compr. Disk Level
#0: run00700.mid.lz4 65 1.808 24.8% [64.7% | ]
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Status of the others
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Track features analysis

Kalman Filter with Bayesian formula for track reconstruction
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Signal discrimination based on track features such as dE/dx
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Li, 1. et al. JHEP 06, 106 (2021).

Exclusion sensitivity: 2.7 x 1026 yr for 5 years, with an improvement in sensitivity by a factor of 2.7.



Track features analysis

= FElectron diffusion effect

= VGGZO0net for vertex reconstruction and e-lifetime correction.
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PandaX-III collaboration
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From: The China Jinping Underground
Laboratory and Its Early Science; .

Ann.Rev.Nucl.Part.Sci. 67 (2017) 231251 23
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M Sample

232 235 238 40 60,
PCB 091+1.42 - 0.28+0.55  22.6+£9.07  0.37+0.31
SS wire mesh  0.24+£0.12 <0.01 0.08+0.04  0.69+£0.58  <0.01
Thermal 1.00+0.33 <0.01 11.57€1.57 1.67+1.28 -
bonding Film
Epoxy glue 1.40+0.75 - 0.05+0.25 - -
Total 3.55+1.64 <0.01 11.98+1.68 24.96+9.18 0.37+0.31

Flexible PCB

Gluing and pressing

Polishing

Coating Ge film and ground line

E
:

Manufacturing the MM with the TBM

IPRD23 @Siena, Italy Shaobo Wang, SJTU



Pa r@m@\%mﬂdr@w@@ me@ﬂ‘ﬂp (140 kg £%6Xe of 90%), 1.2mx1.6m active

volu
Readout plane: 52 20x20 cm? Micromegas modules of 3 mm strip (64 strips in each side)
The topological information is powerful for signal and background discrimination

Detection sensitivity: 2.7x10%° yr with 5-year live tim-
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PandaX-Ill detector Micromegas
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« Electronics
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198 ConvBlock4
ConvBlock?2 ConvBlocks ' Convolution layer with LeakyReLLU
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ConvBlock1l Batch normalization layer

Max Pooling layer

3 Full connection layer

z,=16 cm
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