R&D of High pressure gaseous
TPC for double beta decay
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OvBpB and High pressure gaseous TPC

Prototype TPC commissioning

PandaX-Ill full detector progress
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— Ovpp and High pressure gaseous TPC

Dirac vs Majorana

2
@ 2vBB: VA - N724 + 28~ + 27,
(b) Ovﬁﬁ A - Z+%A + Zﬂ_ 136X @
. Q=2458 keV
» Majorana neutrino? Energy (koV)
> Lepton number violation? Sum of two electrons Energy S
/A INT=—sJTull L
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— Ovpp and High pressure gaseous TPC

High pressure gaseous TPC (Time Projection Chamber)

PandaX-Ill detector ¢ Press{fvessel £ Sigmal &% Hukgrond
» Large mass -
> Low back groun d 2 Micromegas Charge Readout Plane vl
< =200
< 2 4
» Good energy 5 — ettt ol sl
reSOIUtlon 2 E i i i ig 440 460 480 S(l))(-uxf(()lnln) -160  -140 120 >Z.'f.fisu::f)
@ BERy 3 » Signal: two electrons, two Bragg peaks
oo =
‘N@ P ) » Background: one electron, one Bragg peak
W .
Ionizing Particles
Feedthrough M
\ Mixture of enriched 13¢Xe and 1% TMA
8
T + Cathode

> 140 kg of enriched 3°Xe + 1%TMA at 10 bar
» Charge readout with 52 Micromegas == Amplification region
» Shaped drift-field with cathode, cage and MM == Drift region
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Micromegas detector JESSEEE

67

> Collaborate with USTC to develop TBMM, since early 2020 XXX X
> Version 6 is being tested now in SJITU I XX

(See next report from USTC for more details) ”

—) Hot Roller T e / 0 1 2 3 4 e
[ P Stainless Steel Mesh I .

X-Y strip pattern

Thermal Bonding Film

Readout PCB

» Good energy resolution
» Mass production

Thermal bonding method

Micromegas Module
» Amplification gap: 0.1 mm (Version 6, 20¥20 cm?)
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— Prototype TPC commissioning

Prototype TPC

CoBo _Asad electronics

To electronics

Top flat flange

Micromegas
module

Charge
readout plane

Electric field
shaping cage

Electron drift direction

)

Ports for high voltage,
pumping, gas filling, etc.

SS pressure vessel

» 270 L of active volume and 780 mm drift length

» SS pressure vessel with a design of 15 bar upper limit
» Acrylic field cage with flexible PCB

» 7 Micromegas modules
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Prototype TPC commissioning by kapton
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— Prototype TPC commissioning

1- Running at 1 bar Argon + 3.5%iC4H10 Fixed VDrift_12kV Fixed VMesh_380V
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— Prototype TPC commissioning

1. Running at 1 bar Argon + 3.5%1C,H,,

Uniformity Correction

run8589

E E 5 . Raw data
g 6000 — o o Data with unifomity correction
E - Fitting function
c
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Gain map of v605

» Uniformity correction with Am-241 source
» Gain map accessible to different run data for same MM
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— Prototype TPC commissioning

2. Running at 10 bar Argon + 2.5%iC,H,,
> v632-Fe* (Hung from readout plane) 3 y616-Am24 > v635-Csl3?

FirstX/Y Hitmap of Module v632 FirstX/Y Hitmap of Module v616 FirstX/Y Hitmap of Module v635

———————

Y Channel
Y Channel

Y Channel
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— Prototype TPC commissioning

2. Running at 10 bar Argon + 2.5%iC,H,,
a

Fixed VDrift_35kV b) Fixed VMesh_1000V
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— Prototype TPC commissioning

2. Running at 10 bar Argon + 2.5%iC,H,,

» Gain: 1385
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= PandaX-lll full detector progress

» SS vessel (Vacuum and pressure-holding test) Il
* ~10 mPa at far end of the pump : = =
* Leak rate < 0.01 L.bar/h at 10 bar ——— .
> Acrylic field cage (high voltage test) )
« 120 kV stable for 24 h B\
» Gas circulation system

1900

1200

s =7
' m;.\m\-' v
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» 52 TBMM installation
» MM Readout plane (Plug-in design)
> Face-to-Face design and Extension line glued

Extension line
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TDCM

> Electronics(USTC): FEC + TDCM + Midas

* 4 AGET chips on FEC, 64 channels per chip

» Detector data taking
» FEC batch testing: 21 + 6

* Noise level of AGET chips, pulse and gain

Midas
LS

\

Run  Start: Thu Aug 4 18:06:44 2022
235
Stopped  Ajarms: on

1659607652 18:07:32.345 2022/08/04 [mhttpd,INFO] Run #235 stopped

Stop: Thu Aug 4 18:07:30 2022

Restart: Off Data dir: /home/midas/midasforpandax3/data/

Equipment + Status Events Events[/s] Data[MB/s]
Tdecm_Control tdecmsc@localhost 0 0.0 0.000
Tdcm_Daq tdcmdaq@Ilocalhost 1114 0.0 0.000
Channel Events MB written Compr. Disk Level
#0: run00235.mid.|z4 1114 212,107 67.8% [88.4% ||
Lazy Label Progress File Name # Files Total

mhttpd [localhost]
Logger [localhost]

tdecmsc [localhost] tdecmdaq [localhost]

Amplitude [ADC units]

» Signal from source

g
Il\Hllll‘ll\|HI‘\II‘II\‘III‘\

400 g%f(\ﬂ;:'g) k.

100

Y Channel

> Hit map with FEC+TDCM

FirstX/Y Hitmap of Module 6
Hitmap_6
- ~ [Enties 48372
. W Mean x 38.33
. | Mean y 1036 [»
StdDevx 17.52
StdDevy 17.67
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P9 Summary

> OvBB experiment
* exciting physics and hard experiment
» Prototype TPC commissioning
*  Works well in different pressure gas mixture (gain curve,
stability and energy resolution, etc)
» PandaX-Illl detector progress

* Several subsystem installation in progress
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lon piled-up evolves with time

wrapped with kapton

LastY [mm]
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b) 10 hour
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g8 R & & 8 & 83 &

10t

10°

10

10

25

2395 -190 -185 -180 -175 -170 -185 -160 -155 -150 -145

-150 -145
LastX [mm] LastX [mm]

Energy [ADC]

T T Y N N S
25

30
TimeFromStart [h]

» About 30 hours stable run (v632-Fe55)

40+*40 mmZ2 around the source

—

/ I\~ SUTU

c)_2m d) 29 hour
S — o S—— i
> Event rate [Hz] in the region:
241.8->210.0->211.5->211.9
» 10 bar Argon + 2.5%iC,H,,
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