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BexeMEBELLS

abound(%) [t(2vBp) yr|Q(keV) Q>/1E16 QSXT(ZVBB)/1E36
48Ca 0.187| 3.9E+19| 4271 142.12 55.4| enrichment difficult
76Ge 7.8 1.7E+21] 2039 3.52 o 59.9
82Se 9.2 9.6E+19] 2995 24.10 23.1
96Zr 2.8 2.0E+19] 3350 42.19 o 8.4
100Mo 9.6/ 7.1E+18 3034 25.4_ 1.8
110Pd 11.8 /
116Cd 7.5 2.8E+19 4.8
124Sn 5.64
130Te 34.5 78.6
136Xe 8.9 208.8
150Nd 5.6 9.2E+18| 3367 43.27 4.0| enrichment difficult

* 1(2vBp)oc QM T(0VPP)cQ?
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XenonTlonizationZ{# 315 & (D Statistical limit

— W-value 21.5 eV, Fano factor<0.17
— 0.12%(FWHM)@2.48MeV (0.23%(FWHM)@662keV)

A. Bolotnikov, B. Ramsey Nucl. Instr. And Meth. A396(1997) 360
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Electroluminescence
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Fig. 6.2 Amplification process in gas detecters with gas gain (a) and .g %
electroluminescence () or proportional scintiilation. £ g
Good and stable linearity because £ oz 12
* A linear amplification process. £
e H#photons o< voltage drop rather than to .
the field strength. 000 — S —
] 1 2 3 4 3
To keep original resolution determined by Sip (Ve Tor™)

career generation, 400 photons/e at €¥5%  rig. 2.17 Reduced ight output of sisctroluminescence of xenon gas at

293 K temperature and normal pressure as a function of the reduced
electric field strength {compilation of experimental and computer simu-
fation data by Conde [143]).

w/ 4 mm gap

To get 200 (400) photons,
3.3(6.1) kV@1latm.
4.9 (7.7) kv@5atm.
15(18)kV@30atm.



Baseline design( B &)

ton enriched 13°Xe gas (not liquid)
@%30 times higher density than STP

0.#88~0.18g/cm3
— e.g. o nxlé\\ﬂ cylinder at 0.18 g/cm?3
» Use proportidag| st ’rllla |on mode (Electroluminescence) for
energy measureme..L
— Energy resolution goal < 0.5 F\.ﬁ
— Ultraviolet photon(~170n) deteq 7 \/IPPC
» Tracking as TPC

7‘~
— Range(2.5MeV e) ~ 210 cm at STP 06
— T, by primary scintillation signal D
— Sample 15~20 points using pads. “5mm spacing.

— Purpose is to identify two blobs at track ends. — distinguish from Cc¥S
and vy’s.

— Electric field for drift : ~2.5kV/cm@30bar —>drift velocity ~1m/ms



NEXT Detection Concept

*Cylindrical single drift volume F. 'ﬁ'

1]
Tracking plane

«Scintillation signal for to - /
*lonization signal for separated
energy and tracking measurements
*Converted into EL light
*Instrumented endcaps

*PMTs on energy plane
*SiPMs on tracking plane

*TPB coating: 170 — 430 nm light

NEXT strengths:
*Scalability to ton-scale relatively easy

«0.5-1% FWHM energy resolution

*Tracking and dE/dx information for event topology
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Readout by light collection cell
(44 {-F 1+ TELCC)

Line of electric force
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