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(A. Buzulutskov et al., Astropart. Phys., 103, (2018), 29-40.)
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)/(t, 11,T,0, T,r A' tO' }/0)
—yo+A-[p + (1 =)y (t;72,0,T)] erf(x) = = [ e~ dt - BB

eftc(x) = 1 — erf(x) : HHHIRZ R

1 r /
ﬁ[y (t;t,0) —y'(t—T;1,0)]

"(t;7,0) f( : ) ( " 02) f (“2_”>
;T7,0) =erf|l— | —exp| ——+7-=| - erfc
g V20 P T 217 V2ot

y'(t;t,0,T") =

parameter |name |Fitstaus  JRRLL
T FastAL 5 0.011ps(fix) i -
T, Slowfk 7 free 5
o Electron cloud diffusion 0.26ps(fix) '5 a0
T BEFEDDrift FRDHEAT A X free
p Fast/(Fast+Slow) 0.23(fix) 100
A i) Light yield(fix) 0
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of = 2Dty + o

o, [mm]:drift AR D EF 5
D, [mm? us]:LArD L E %R 3K
tq[us]:LArdR D EF D drifthkfE

oo[mm]: IHIEFZER A m(EIHEAR)DRMS

CZT.DSMGean4(G4DS)IZ&kbzalb—IasiER &Y.

0o~30[us]

Xz &BE, 02~0.06[mm?] @ty = 50[us]

&2 T,

2D, t;~0.06[mm?] — (3.0 X 10%)?[mm?] = 0.06[mm?]~0;

drift ARIDEF 570, (FRX P Dploth S DEFHAEY)
o = (0.06 + —0.02)mm @ty = 50us
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vg = (0930 + —0.007)mm/us @200V /cm
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ty = ~50us,ty =z/vy,z =47mm,vy; = 0.90mm/us

o=o. /vy =(0.26 + —0.04)us

P.Agnes, el at, arxiv:1802.01427
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yat(t; 11, 72,0, T, 0, A, to, yo)

E~140keV(3°Ar)

amp [arb]

= Yo —|—A . y(t —t[};Tl;TE-:p:T':J)

1
"t:7.T.0) = —
y(t;7,T,0) 5T

! (t:7.0) = erf (ﬁ)

2
2 ] o —tr
— E_HTEJEHT erfc (—)
V2ot

(y'(t;7,0) — o' (t —T;7,0))

anp [arb]

tg = 22ys

o T
sl

20

time [ps]

02 /v; [mm?]

TABLE IV: A summary of the diffusion constant values [, measured from different data sets and different
extraction fields.

of = 2Dty + oy
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120

100

TABLE V: Diffusion constant [); measured under different drift fields.
Drift [V /em] Extr. [kV/em] R [em] S2 [10° PE]

Dy, [em?/s]

7o (%1072 mm?]

Drift [V /em] Extr. [kV/cm] R [em] S2 [10° PE] Dy [em?/s] b [%107? mm?]
200 2.8 [0,3] [40,50] | 4.09=0.05 [ 2.94%0.10
200 2.8 [3,6]  [40,50] | 4.10=0.04 | 2.98 +0.07
200 2.8 [6,9]  [40,50] | 4.10+0.04 | 3.07 +0.06
200 2.8 0,12] [40,50] | 4.12+0.04 | 3.34 +0.06
200 2.8 [12,15] [40, 50] | 4.194+0.04 | 3.45+0.06
200 2.8 [0,12] [30,40] | 4.09=0.04 | 3.00%0.05
200 2.8 0,12] [20,30] | 4.00+0.04 | 2.81+0.05
200 2.8 [0,12] [10,20] | 3.92+004 | 2.37+0.05
200 2.3 [0, 15] [10,50] | 416 =0.04 | 3.76 = 0.07

100
150
200

2.8 [0, 15]
2.8 [0, 15]
2.8 [0, 15]

10, 50]
[10, 50]

[10, 50]

4.35 £ 0.05
4.21 £0.04
4.05 + 0.04

2.67T+£0.09
2.99+£0.05

2.76 £0.04
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0.23+0.00 =Yo + A- [p

+ (1 —p)y'(t;15,0,T)]
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: t -0.1533 + 0.0159
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Egas(z) = ¢ — ¢(2) (z) = (D +22)egpg + (D — 22)€,,,
gas\Z) = D/2 -z ¢(z (D + 2z)e; + (D — 2z)¢;,

o
-
!

i

pV =nRT - N =p/kgT
€/N = E;qs[kV/cm]/N [cm™3]
— EGas/p * kBT
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_ _ _ > 4 6 8 10
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run150(Runl7.3) run530(Runl7.1)
DriftTimecut:40~70us DriftTimecut:75~105us
Energycut:1500~3000(p.e.) Energycut:2500~5000(p.e.)
S52/561 S152 S52/561 5182
" ....,....,....,....,....,.E”tries 20000 " ....l....,....,....l....,.E”tries 20000
E | .......................... MEﬂI’I 5203 E [ e e HER """" MEﬂI’I 3895
= 1[]3 o ; : RMS 2.528 g} 103 :gl:l::::mecut : RMS 2.088
s A _stbeou = = =
b ies 1Udlesd 5y B i - N -
é """"""""""" IR Mean 5.435 g .......... f » Eﬂ’ggﬁs fzg
2 102 I — DriftTime cut RMS 2.242 _E 102 o1
; S152_cut2 > C o
_________ Entries 4674 o - - 5152 cut2
......... Mean 5.871 T & T B - Entries 2180
10 uep i RMS 1.707 10 L. ~Mean 5.645
= RS : B : - RMS 1.283
1 E 1 ?ff:
0 0 5 30
S2/S1 (p.e.) S2/51 (p.e.)

S2/S1(mean+-meanerror)
run150(Run17.3) 5.94462e+-1.86072e-02
run530(Run17.1) 5.80494e+-1.79967e-02
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pedestal RMS cut : pedr[ich]<=5.0[us] (for all channel)

negative charge cut : N<=100.0[p.e.]

detected time cut : -0.5<=Min(detected_time[ich])[us]<=-0.1

S2dtr cut : run dependent

DriftTime cut : 40<S2dtv[us]<70 (Top+Bottom®DS2dtvDREEILEEST=2D)
Energy cut : 1500<S1tot[p.e.]<3000 (Compton edge)

S2 Center cut : S2(Chl)[p.e.]==S2(TopMax)[p.e.]

runl93

run150 2.0<=S2dtr<=9.0 cuNtongere BCSE)(C)%) cut_(%)cut_step(O/c_))thiscu_t(#)thi?cut(%z N-1cut(#) N-1lcut(%)
runl88 2.0<=S2dtr<=10.0 pedr cut 78643 98.304 1.6962 78643 98.304 0 0
_ _ n-charge cut 78080 97.6 0.70375 78218 97.772 0 0
run189 2.0<=S2dtr<=14.0 detected time cut 76719 95.899 1.7012 77464 96.83 0 0
run190 2.0<=52dtr<=15.0 S2RMS cut 42618 53.273 42.626 43573 54.466 0 0
DriftTime cut 25801 32.251 21.021 42598 53.248 0 0
runl191 2.0<=S2dtr<=18.0 Sitot cut 14796 18.495 13.756 36623 45.779 0 0
S2 Center cut 1924 2.405 16.09 10686 13.357 0 0

runl198 2.0<=S2dtr<=9.0
runl197 2.0<=S2dtr<=9.0
runl193 2.0<=52dtr<=9.0
runl192 2.0<=S2dtr<=9.0
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runl97
S1tot TopBotAsym T pedr out
%) anno T n-charge cut
= detected_time cut
ﬂ:.} 51 RMS cut
:._.. ............................................................. ﬁzlf?#f‘:lét“
I |
L 103 = — S1tot cut
© FiERuRentRan £ |, | (RRSER Rt aataert fl Top 52 Genter cut
E i ]
E 102 SHHERHERIREEOH 1 § (S
: =
Z ......................................
10F
1 F: | B8 =
—1 0.5 1
Top-Bot/Top+Bot
cut name
No Cut
pedr cut

n-charge cut
detected_time cut
S2 RMS cut
DriftTime cut
Sltot cut
S2 Center cut

S2 TopBot Asym T pec out
w UL Y SUPUT UL SIS IRV FUPPS PO ST AUUUR URRRL SR R SO SR I n-charge cut
2 [ detected_time cut
5 """ 51 AMS cut
o g [ a5 RMB cub
_ DriftTime cul
L—E 10 g : —— Sitot cut
© P Pl T Top 52 Qonter e
E B e R
= 10 3 k:ccc
=
Z ... OO 1 000 OO L o]
10 |
1 : gii B i E (| B ek | E
—1 -0.5 0 0.5 1
Top-Bot/Top+Bot
cut(#) cut(%)cut step(% )thiscut(#)thiscut(%) N-1cut(#) N-1cut(%)
24400 - - - - - -
23706 97.156 2.8443 23706 97.156 0 0
23131 94.799 2.3566 23237 95.234 0 0
22500 92.213 2.5861 22775 93.34 0 0
12159 49.832 42.381 12510 51.27 0 0
7464 30.59 19.242 12442 50.992 0 0
4080 16.721 13.869 10259 42.045 0 0
496 2.0328 14.689 3211 13.16 0 0
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runl88
S1tot TopBotAsym i S2 TopBot Asym oo
th S L T T n=charge cut 7)) 104 T BT e T R B n-charge cut
= : detected_time cut = E : detected_time cut
ch 1 04 EEESTTSOSSRRROOORNS OO N NESTOOOOORNOO SO — &1RMS cut QC} i . —— S1RMS cut
- F 52 AMS cut - 52 AMS cut
Lu i : DriftTime cul Lu : DriftTime cul
| | — Sitot cut 1 03 [ e o — Sitot cut
"E 2 Top 52 Center cut "E E Top 52 Center cut
5 0| ' 5 '
€ | € 102
S 102 k S : E
= : = [
10 1.[] S AT o INTRSSOSSRS N OO FRSSS R _
1 ol s
0.5 1 -1 -0.5 0 0.5 1
Top-Bot/Top+Bot Top-Bot/Top+Bot
cut name cut(#) cut(%)cut step(%)thiscut(#)thiscut(%) N-1cut(#) N-1cut(%)
No Cut 80000 - - - - - -
pedrcut 79673 99.591 0.40875 79673 99.591 0 0
n-charge cut 79270 99.087 0.50375 79325 99.156 0 0
detected_time cut 78941 98.676 0.41125 79564 99.455 0 0
S2 RMS cut 35566 44.458 54.219 35933 44.916 0 0
DriftTime cut 23393 29.241 15.216 42934 53.668 0 0
S1ltot cut 14737 18.421 10.82 40068 50.085 0 0
S2 Center cut 2070 2.5875 15.834 11516 14.395 0 0
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runl9l
S1tot TopBotAsym m——

n-charge cut

- g : g detected_time cut
1 04 ARSNGBy S T 51 RMS cut
= : 1 : : 52 RMS cut
: : DriftTime cul
| —— Sitot cut
: Top 52 er cut

10° _ ...................... ............................ .............. ;

Number of Events

102 ;_ ............... 1, ............................ ......................... _;

10;_ ............. SN W | T ........................... ......................... _

1 05 0.5 1
Top-Bot/Top+Bot

cut name
No Cut
pedr cut
n-charge cut
detected_time cut
S2 RMS cut
DriftTime cut
S1tot cut
S2 Center cut

null cut
S2 TopBot Asym  pedr et

T T n-charge cut
detected_time cut
51 RMS cut
52 RMS cut
DriftTime cul
— Sitot cul
Top 52 Center cut

Number of Events

0.5 1
Top-Bot/Top+Bot

cut(#) cut(%)cut step(%)thiscut(#)thiscut(%) N-1cut(#) N-1cut(%)

80000 - - -
79792 99.74 0.26 79792 99.74 0 0

79457 99.321 0.41875 79525 99.406 0 0
79177 98.971 0.35 79682 99.603 0 0
35061 43.826 55.145 35347 44.184 0 0
23730 29.663 14.164 42979 53.724 0 0
15990 19.988 9.675 41104 51.38 0 0
2464 3.08 16.907 11931 14.914 0 0
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[ Bk BEF Dtrackfx (by Geant4 simulation) iy
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* Geometry
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Ar VUV Scintillation 128nm
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Excitation

Ar + Epgcoil = Ar”

Ar* + 2Ar

> Ary (I or X) + Ar
Ar; — 2Ar + hv(128nm)

lonization

Ar + Erecoil = Art +e”

Art + Ar - Ar;

Arf +e” - Ar** + Ar

Ar™ — Ar® + Eheat

Ar* + 2Ar - Ar;( '2f or I 4+ Ar
Ar; — 2Ar + hv(128nm)



