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— A Xenon ElectroLuminescence detector —
for OvP3 decay search

(& directional dark matter search?)
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A\

1 ton enriched 3Xe gas (not liquid)

15~30% £
— p=0.088~0.18g/cm3
— e.g. 30REFEP2mx1.7m(H) cylinder
» proportional scintillation mode (Electroluminescence) for energy
measurement
— Energy resolution goal < 0.5%(FWHM)
— Ultraviolet photon(~170n) detection by MPPC
» Tracking as TPC

— FSyY K (2.5MeV e) ~ 11 cm at 30R/E
— T, by primary scintillation w/ PMT

A\

— Sample ~15 points using 7.5mm spacing ELCC array —5.5x10%h
— distinguish from a’s and 7’s.

» Energy measurement by ELCC(see coming slides)




» W-value 21.5 eV, Fano factor<0.17
— 0.29%(FWHM)@2.48MeV (0.55%(FWHM)@662keV) FE{KR[ZHTLN !

» At higher density, energy resolution becomes worse.

I iatli i A. Bolotnikov, B. R Nucl. Instr. And Meth. A396(1997) 360
— reject liquid option. olotnikov, B. Ramsey Nucl. Instr. And Me (1997)
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» Induction by lonization : Very bad S/N for large detector

» Proportional Counter : fluctuation at avalanche

amplification

» Proportional Scintillation mode using electroluminescence

lights

Good and stable linearity because

— A linear amplification process.

— #photons o< voltage drop rather than to the field strength.
— 400 photons/SEm @ E=42kV/cm, 30atm.
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. wall for insulation and
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(Switched capacitor array?)

30bar N,? CO,?

& N N
[ N N
& 2 |
(" r 1
- \ - ]
O r [
__//A : — =
/\ é -
\, . J
r

) N
\ J Ll ) B

' 150~200kV

{

Py

(ILFXZE. BEFROBICANTHE=MN, FLEFELEZTULVEGLY)



Line of electric force

¥\
<— anode
_ electrode’, ||/ /
PTFE w/ holes(~$5mm) T
Mesh
--------- 14

electrode mesh

Merit
v Energy measurement by MPPC

* Less dependent on event position
v Easy extension to Large structure
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ELCC -ElectroLuminescence Light Collection Cell-Zig 3




simulation example 1

row track
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diffusion after 1m drift
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Topology kY

O o backgroundlZB{EREEZEDS

O y background T, 5&3E2.5MeVTHRBRINL=LOILBBRIE. TTE
EFTEITEELLY

(T TE AL

B D5 T

Comparison ov Onbb, electron and alpha



SODGHIFHEATRE

- 154
— ELIEEDOREZRD-HHE
— tJL#e6
— MEXR}ENT+5

.- 25
— tJL#60
- MEXE

— F/— F/\1=75§IJ\$<%?§'§"<THR
£ TELL

— PO RHESF S (AL

- 354
— ®JL#60

— Z/RRBEET. RFET TR
L= YEsh i

T BLEH trial (£T(ZPMTT, [ BIERIZAL)

BEXTERLEMUE—BOLSE




Graph

? e o SMERE(FWHM) 18%@29.8keV
g ::22: ELCCO — OvBB(2.5MeV)ITHE 9 5L2.0%
Tme EBEW s BEEFECHET 7 /4GE
3 - APEREADSVODT, Sk
'”(“):_' """" PR o e 4(‘)'(' ' '): BRCLAST L EH->TLAS
S
- 2EBE D TELCCOEFINERE
EHF+
: woF- 29.8keV TR —TE—%
. W HRIZEHDST7UTI Vb
3002— L. ﬁﬁgﬁgégﬂj
59.5keVIEE

zﬂ% 5°Am75\b0)59 5keV yff,'i’c Hiﬂi




ALY

/lﬁ%&‘ﬂﬁf\a)?lzl \—& MPPC 64chZ &\t 541 5HELCC plane
SIA1—FRRIL— (FFZ. o TLVEL, EYFHZ F32ch

v’ 660keVH T EE BT E
v MPPCZF X RILIGZD T, b
SYPAA—DERZ 5.

v BHAIZIEEIERSPMT
vV PO AERLRIE
v #t/x@@ﬂl%%

4'51% coming soon!



v" MPPC

- need UV(~170nm) sensitive
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Approaches to directionality detection (3):

Columnar recombination and
Inferring direction without track image

< F E

> BREFLAAVO

BiEEDESLTH
VDA R(EEIC
X9 HOXRIEH)EHTE
LBNLD T IL—T (&
trimethylamine(TMA)

MAAHET
o, 6 _06 0 o o6 _0 _ 0 recombinationZ & °

e ®© © ‘e ® O Z5LLTLNB,

Case 1:. . Case 2 ' 5 ?,%/20)7“)[/—70(2]:,
More Recombination Less Recombination MIEEMZA-ET

* N i2:00h recom bination§
enhanced 5 &7 iR

=]
I]Eo

 ———
—
—
—_—
—
I :
—
—_—
—_—
—_—
—
—_—

Concept by Dave Nygren, LBNL

ey T ———

(RABEENOY A>TV




> H26FEE~H275EE 458 10& £ 230cm3 (=14g) MPPC 64ch
v  ELCCORIEZEE. UV sensitve MPPC, 660keV COD IR /L
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