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liquid xenon R&D: the 3y imaging
v ( #4Sc) nuclide + Compton Telescope + PET = 3D
reconstruction

Liquid xenon Compton

Telescope =
f (Ez, Xy, Yo, Z5) 44 Sc pro duced @ ARRONAX

Ty

(Eqs X4, Y1, Z4)
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LOR Ideal energy resolution

(of 511 keV y-rays @E ..=1 kV/cm):
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= Al ~1-2 cm along the LOR targeted
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XEMIS1 1" prototype
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Need ~2 days to liquefy éOL xenon
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YFMISI 1s' prototype
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FE Electronics R&D for pixels read-out

1,!, IDEF-X 16 channelsAsics

DEF- X ASIC developed for CdTe
@ CEA/IRFU

Noise ~ 200 e- at LXe temperature (165K)
(0.9% of e--ion pairs created by 511keV gamma @ E, ;,=1kV/cm)




Measurement of Z resolution
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Fujii Yuki (KEK) also participated in this work



Measurement of Z resolution
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Z resolution

Recall: hTimeWithCutOnSignal
e drift velocity: ~2mm/us Enis |
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Evolution of impurity

Electron lifelength evolution
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Evolution of impurity

Electron lifelength evolution
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Evolution of impurity

Electron lifelength evolution
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Evolution of impurity

Electron lifelength evolution
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Evolution of impurity

Electron lifelength evolution
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Stable purification and circulation is important to keep the purity of Xenon.



Measurement of energy resolution

Using 22Na (emits B* and y (1.257 MeV) )
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Remind: ~6.5 % is dominated by liquid xenon




Modification of cryogenics
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Modification of cryogenics
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New xenon recovery system

The LXe storage system
— The idea is from MEG (done by Haruyama et al.)
— Reduce the time to liquefy/purify the xenon

S

Use heat exchanger s W

— Save the heat loss Ly
Will make a prototype before the ef )
Will be used in XENON-1T (dark nmgitt '
experiment)




Plan for 3 years

SUBATECH KEK
T year TPC R&D R&D for basic property of TPC
2010~2011 property
Second year .
2011~2012 Electronics R&D R&D for advanced endcap
Thirdyear | oo industrial prototype | TPC with ASIC FE chips at the endca
2012~2013 protoTyp p p




Plan for 3 years

SUBATECH KEK
First year TPC R&D R&D for basic property of TPC
2010~2011 property
Second year .
2011~2012 Electronics R&D R&D for advanced endcap
Thirdyear | oo industrial prototype | TPC with ASIC FE chips at the endca
2012~2013 prototyp p p

Xenon camera for small animal imaging
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XEMIS2 2" prototype

Xenon camera for small animal imaging

Large area UV-GPM
with segmented anode

Vacuum vessel \

Internal vessel
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Shaping rings

Charges readout
plan IDEF-X FEE

Cylindrical LXe TPC (@ = 30 cm)




Introduction of liquid Xenon detector

When the gamma / particle

. y 2 g
enter the [liquid rare gas: . 5 5 ho—Ea0=0
- 4 o—& .++—J—4—f
: 2 l/ﬁ'ﬁ.»./:w““fr"-rﬁ;f:m{l
Electron drift velocity P T——— ]flx —
(@E=1 kV/cm): me/us ue to the intrinsic properyo. e_non
(W-value, fano factor, recombination of
. ijon-pairs)
Tdeal ener'\gy resolution 02 Y
(of 511 keV y-rays @E=1 01 : o b Bl J
kV/cm): ~6 5% 10 10 . W 10 10
\vem )
Ref: Phys. Rev. 166 (1968). 871
. Impurity ma
To make a nearly-ideal PR |
xXenon dZTCCTOP, we need Decrease the electron concentration
- ngh pUI"iTy Of xenon —Decrease electron lifetime
- Low noise from electronics —_—
/readout To keep the stable circulation, purification, L1

- Xenoh recovery system and temperature
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