Noble Gas detector for Ov(33
experiment
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|lsotopes

abound(%) [t(2vBp) yrlQ(keV) |Q°/1E16 |Q°xt(2vpp)/1E36

48Ca 0.187| 3.9e+19| 4271 142.12 55.4] enrichment difficult
76Ge 7.8 1.7E+21] 2039 3.52 59.9

82Se 9.2 9.6E+19] 2995 24.10 23.1

96Zr 2.8 2.0E+19] 3350, 42.19 8.4

100Mo 9.6/ 7.1E+18] 3034 25.71 1.8

110Pd 11.8 2013 3.31

116Cd 7.5 2.8E+19] 2802 17.27 4.8

124Sn 5.64 2228 5.49

130Te 34,5 7.6E+20] 2529 10.35 78.6

136Xe 8.9 2.2E+21] 2479 9.36 208.8

150Nd 5.6 9.2E+18| 3367 43.27 4.0| enrichment difficult

* 1(2vBp)oc QM T(0VPP)cQ®
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NME must be as high as possible.
e Best case: Ge-76

e Worse case: Nd-150

e According to PMR: all quite close

J.J. Gébmez-Cadenas, neutrino summer school 2011

juEves 28 de julio ce 2011
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SZSe
* 1(2v BP)is long. 9.6x10%yr
« FEE
e TwLUMDEHE 2,260ton/yr, B = 88kton
IOOMO
T(2v BP) is short. 7.1x10%8yr
ERGODTEEEMWICLS
T I T O EHE 230,000ton/yr, IEE =9800kton
p=10.28 g:-cm=3 - 21umTdE=0.03MeV loss(*)
— 54g/(50cmx50cm) 18,5194/1k>
116Cd
e AHAKRIHLOEHE 22,000ton/yr, IEE = 660kton
130Te
« TILILDEHE 125+, BE= 22kton
136Xe
o Xt/ 0EHHE 5000-7000m3/yr ~50ton (19984F) K&K H1Z1d2x106 kton

* dE/dx=1.4MeV g lcm?E{R E



property of noble gases

Density at Liquid Density | Melting Boiling
0°C,1atm (g/L) (g/cm3) point(K) point(K)

He 0.1786 0.145 4.22

N 0.9002 1.2 24.56 27.07
e

Ar 1.784 1.398 88.80 87.30
Kr 3.749 2.413 115.79 119.93
Xe 5.894 3.053 161.4 165.03

(2.7E19 atom/cm3)



Range of electron

R.,=542E-133 : E>0.8MeV

R, =407EL3# : 0.15<E<0.8MeV
Note: HE M- HATHIELILVOERESE

gas at 1atm,0°C) (m)  Liquid (cm)

He Ar Xe He Ar Xe

122 keV 22 1.23 0.12 0.04 0.15 0.02 0.01
662 keV 230 12.88 1.29 0.39 159 0.16 0.08
1.33 MeV 588 3292 3.30 1.00 4.06 042 0.19
2.529 MeV 1240 69.43 6.95 2,10 855 0.89 041

3 MeV 1493 83.59 8.37 2.53 10.30 1.07 0.49



Table 5.1 Values of the Energy Dissipation per Ion Pair (the W-Value) for
Different Gases”

W-Value (eV/ion pair)

First Jonization
Gas Potential (V) Fast Electrons Alpha Particles
Ar 15.7 26.4 26.3
He 24.5 41.3 42.7
H, 15.6 36.5 36.4
N, 155 34.8 36.4
Air 33.8 35.1
Oy 12.5 30.8 32.2
CH, 14.5 27.3 20.1

"Values for W from ICRU Report 31, “Average Energy Required to Produce an fon Pair,”
International Commission on Radiaticn Units and Measurements, Washington, DC, 1979,

G.F.KNOLL, Radiation Detection and Measurement



A.O.Allen, Drift Mobilities and Conduction Band
Energies of Excess Electrons in Dielectric Liquids

TasLe 1. Zero—field mobility of electrons (or negative ions) in condensed
phases of elements and diatomic gases

Substance State T T, K Temp. effect, Temp. range,
em?V7s ! equation K
He lig. '0.020 4.2 See fig. 1 0.274-5.18
Ne solid 600. 25. _ —_—
lig. 0.0016 25.5 p_= 3.0 x 107*T + 0.0070 26-31
liy. 0.0008 Z3.5 In(e_T) — 2.03 = {131/D) 25.5-40
Ar solid 1000 82 — —
lig. 475 85 —_ _—
lig. 470 90.1 See fig. 2 %0-160
Kr solid 3700 113 —_ —
lig. 1800 117 _ —_—
lig. 1300 120 See fig. 5 120-180
Xe solid U 151 [— J—
lig. 2200 163 —_ —_
1080 167 See fig. 6 167-315
N,* solid 0.0017 63 —_ —
lig. 0.00065 63 i_ = 3.57 x 107°7-0.00160 T 63-77
0," liq. 0.00045 62 m_ = 3.70 x 1077-0.00185 62-89
co* solid 0.003 68 —_ —
lig. 0.00087 69 = 4.78 x 107°7-0.00242 69-78
H," lig. 0.0086 21 — —
Sulfur® liq. 0.000100 393 E . =0.15 +0.02 eV 303-433

“Interpretation of these data as electronic rather than ionic mobilities is quite doubtful; see text.
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Ficure 1. Mobility of electrons in liquid heliom at pressures

below 1 atm, plotted against recriprocal absolute
temperature: open circles "[729251]; closed circles
[6000073]: open triangles [620159]
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Energy Range Range
(mg/cm2) gas at 1atm,0°C) (m) Gas at 40 atm(0°C) (mm)

122 keV 22 0.12 3.1
662 keV 230 1.29 32.2
1.33 MeV 588 3.30 82.4
2.529 MeV 1240 6.95 173.8
3 MeV 1493 8.37 209.2



lonization v.s. Proportional

v’ lonization
— Ultimate resolution
— Signal is very small — Need fancy (and cooled) preamp
— Simple electrode

v’ Proportional

— x100 to keep energy resolution — normal preamp for
semiconductor

— Wire or micropattern gas detector

— strong dependence of multiplication factor on
environment(gas pressure, HV, wire) — bad influence on
energy resolution
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proportional option
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Proportional Option
non-metal case
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Metal, non-metal combination?
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How to achieve x40 dense gas
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the region 2.8-3.2MeV. For 10 kg of 1Mo
(Qgp = 3.035MeV), one background event/year 1is
expected from the PP2v process above 2.8 MeV. As
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e x40 GasDIFZ & L. proportional modeT
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