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AXEL experiment

* High pressure xenon gas TPC for Ov[3[3 search
— High energy resolution : 0.5% (FWHM) @2.5MeV

» gaseous xenon + electroluminescence

— Large mass : 1ton ($3X2.5m, 10atm)
— BG discrimination : pixel readout (15mm pitch)
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* We introduce a new idea for signal readout (ELCC)



EL readout idea: ELCC

Electro'Luminescence Collection Cell

* ELCC

— in the cell hole, electrons are collected and accelerated,
then electroluminescence photons are generated

— photons are detected by MPPC(SiPM) in each cell
 Merit of ELCC

— uniform response in wide area

line of electric field

— rigid structure (--> large size) 22222 RAER
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What we want to/observe /.

* OvPf signal
— energy: integrated FADC

— track: waveforms (pixel readout TPC)

10atm

Xe100%

15mm pitch

1us sampling (¥1mm)




Tracking strategy

* energy resolution 0.5% --> reject non-2.5MeV
* tracking -->reject a, vy (98%: compton)

o-ray (2.5MeV) y-ray (2.5MeV)
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Overall view

e Kyoto Univ. 3F (welcome!)

| Chamber

v 75 ol 101, <10atm

Name filter class | filter num | filter flow | overall flow
CLL25 [Matsusada] 10000 4 7 m3/min 64 times/h
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e Detection volume
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* Electric field
— EL: 2.4kV/cm/atm
— drift: 50V/cm/atm



Event sample

e waveforms of MPPC and PMT

— EL light & scintillation light are observed
MPPC: 65MHz 12bit 2Vpp

S S S = ‘L PMT: 100MHz 14bit 2Vpp
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y-ray measurement (57Co122keV)

* Fiducial cut
— veto region: outer 28 MPPCs
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y-ray measurement (57Co122keV)

* Time dependence correction
— Impurities decrease EL gain

— Gas circulation svstem is now under construction
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y-ray measurement (57Co 122keV)

EL-gain correction

— photon num of 30keV y-ray for “each cell”

 One MPPC(red) selection is too strict, so blue MPPCs are
allowed
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y-ray measurement (57Co122keV)

* Hit volume correction

— strong correlation was obtained
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Energy resolution

* Four peaks are observed
* FWHMs are evaluated by Gaussian fitting
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Energy resolution
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Energy resolution estimation at Q

e Estimated resolution is “<1%(FWHM) @2.5MeV
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Summary i o

* AXEL project

— Ov[3[3 search using high pressure xenon gas TPC with
high energy resolution, large mass and tracking ability

— New readout idea : ELCC (electric field simulation is OK)

* Prototype detector

— Energy resolution : “1%(FWHM) at Q
(many improvements are ongoing)

* Future prospects
=JL=

— We started making large size detector (IL¥-5%5t:
simulation)
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