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Electroluminescence Light Collection Cell (ELCC) -

TIVARDBBHTELEZRHET 52 & T TXRILF—HIE & RIMRE Z RARFICTTD
BRNIRZE BILANICE| SIADEBERD T, HEDMEMRFE & ER
BWREMTERESNTWS e, REEARZ (XYY 1aDlchbHD K SREELEN)

Drift anode electrode | = ™S
PTFE w/ holes —
Mesh electrode

MPPC (photon sensor) array D

Ionization electrons are collected into cells
if EeL > Eprire , And converted into EL light
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Road map of the AXEL experiment 202X ~

- Finish evaluation of the prototype detectors until 2020

t |
- aiming to start physics run from 2021 On scate

N

-

Discovery(?)
- sweep out IH

2021 ~

(~ 100kg scale

2014~2018 .
9cm - Physics run

\ WA 3 LAY , - World record

S

A
f i

u&' i > (Q - ~5.6kg Xe (10atm)
A R - Know-how of enlargement
_ ~0 .OSkg Xe (10atm) - Energy resolution study
- Demonstrate the ELCC concept (near the Q-value)
- Energy resolution study - Background study
( 122keV, 356keV, 5HkeV ) - NOW, constructing

- In the first phase, aiming to observe 511 keV peak!
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- ELCC (readout structure of ionization signal?
FEALEDERFIZFEWNDDH S
4

- Prefabricated style — easily to extend

- Number of channels : ~1000 ch
| - Design is almost fixed
- Field Shaper

- Discharge resistant : embedded electrode, insulator
- increase scintillation light yield due to PTFE reflection

\oéo'o'o'o'o'o‘ -
\0°'0°e 0°0,0 unit
oooooo\

(0 ® 00000
ooooooo\

\_

-

- Cockcroft-walton
- Generate ~65kV

inside the vessel
- Low outgas (Polyimide)

Prototype

e
e - FPC
: i;}. - Mainly inside the chamber
5 3 (- Readout electronics )
B, 7 ! . - Readout waveforms of MPPC : 56 ch/board

. ) - Gas line - High Voltage supply to MPPCs (in the 0.2mV)

" Polyimid - Calibration of MPPCs : : -
olyimide ° - Two Flash ADCs to achieve wide dynamic range
\. FPC/ - Analysis code \ 1 pe~ 104 |
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- Prefabricated style — easily to extend
- Number of channels : ~1000 ch

| - Design is almost fixed

1eld Shaper
- Dlscharge resistant : embedded electrode, insulator
- increase scintillation light yield due to PTFE reflection
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: :\: : 7 X . - Readout waveforms of MPPC : 56 ch/board
L] . * as line - High Voltage supply to MPPCs (in the 0.2mV)
Polyimide K ,»Cahbrf}tmn of MPPCs - Two Flash ADCs to achieve wide dynamic range
\- FPC/ -='Analysis code ‘1 pe ~ 104p.c
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Gamma ray
Energy (keV) Intensity (%)
53.161 2.199
79.621 2.62
80.997 34.06
160.613 0.645
223.398 0.45
276.398 7.164
302.853 18.33
356.017 62.05
383.851 8.94

ProtoType3

X ray
Energy (keV) Intensity (%)
3.795 0.24
4142 0.11
4.272 0.66
4.286 6
4.62 3.8
4.649 0.56
4.717 0.93
4,781 0.048
4934 1.19
5.281 0.54
5.542 0.15
5.553 0.22
30.27 0.00401
30.625 34.9
30.973 64.5
34.92 5.99
34.987 11.6
35.252 0.123
35.818 3.58
35.907 0.74
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counts

counts

INBUSHAERE - Tetra

Number of Photons

h_Photonm

Entries 173910
Mean 5.054e+04
RMS 3.254e+04
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R . Xe 8 bar
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ELES : 2.375 kV/cm/bar

2000/~ source :133Ba
1000 - Fiducial cut
;) - Saturated event — cut
o oo 180 0% Ce” gain calibration I
Number of Photons
- MIPPC saturation correction| | X-ray peak position
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h_Photonm RAR— ) TEER
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MPPC saturation correction
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Number of photons
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100
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= KEITR)LF—AIE “>Gaussian + ax + b” T7 1w ~

SILRILF—AlF “>Gausian + exp” T7 1 v b

Energy [keV] 29.78

7967.8 18979.7 70740.2 76256.9 83241.9

# of photons 6986.6

FWHM [%] 725035 757077 498059 27/8+036 240=x055 254 +0.20
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Vs |‘ | ‘
1

count

L | L
20000
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INBUSHAERE - Tetra

Previous JPS
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h_Photonm

Entries
Mean

RMS

11603
4.226e+04
2.777e+04

Number of photons
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Entries
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19623
2.984e+04
1.797e+04

3

_x10

80
Number of photons

00

counts

Number of photons

o5 h_Photonm
b [ 276keV'? Entries 11603
L ' Mean 4.226e+04
i 272kev7 RMS 2.777e:04
20 . >
I W
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15[ O
10{
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Number of photons
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IINBUEHAERE - Hex, 133Ba
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FWHM [keV]

INBUSHAERE - Tetra
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100 — 5 :

002 "°C NDF = 7, reduced-chi =3.49 3

ol ok %! A=03764+/-00186

ob | B =0.002 +/- 0.0008

60%— :: } [ -> Extrapolate to Q-value
sof - / | [FWHM 1.74% (@2458keV)
402_ zf_lj|||||| i A\/E

30;— 0 50 100 150 200 250 sooEnergys[ic;V] . A _ O 4 O 6 N /_ O O_I 40

s | -> Extrapolate to Q-value
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e . |FwWHM082% (@2458keV)
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