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HV Stability Check

e Testin N2 gas (Jan 2026)
o Det_1: URWELLHV__ =500V
o Det_2: uURWELLHV__ =600V

e Testin ArC0O2-80/20 gas (April 2026)

o UuRWELL: 450V
o Transfer gap: 400V
o GEM:350V

O 1mm Drift: 200V




Raw SRS Pedestal Data

® Pedestal data was taken w/o applying HV on the chamber

® First row is for Det_1 and the 2nd row is for Det_2

crate 2 fec 0 apv id 0

crate 2 fec 0 apv id |

1092203294395506597 70880990
crate 2 fec 0 apv id 4

crate 2 fec 0 apv id 2

10921933(439550660770880989
crate 2 fec O apv id §

crate 2 fec 0 apv id 3

109220329439550659770880990

[ 10220325440550660769880990
crate 2 fec 0 apv id 6

1092193304395506607 70880989

109220330439549660770879990
crate 2 fec 0 apv id 7

110220329440550660769880990

109220330439549660770879990



Noise offset

® Pedestal data was taken w/o applying HV on the chamber

® First row is for Det_1 and the 2nd row is for Det_2

c.orrset_V - a x
File Edit View Options Tools Help
offset_crate_ 2 mpd_0_adc_0 = offset_crate_ 2 mpd_0_adc_1 = offset_crate 2 mpd_0_adc 2 ' offset_crate_ 2 mpd_0_adc_3 :
80 i 50F e i 50 ~
28 SeDew 053 - IL.. ais [ i foe )
20 o 0
0 C
-20 -50F -50
» :
_80 100F 10
100 F
:38 150H 15
0 20 40 60 80 100 120 0 20 40 60 80 100120 0 20 40 60 80 100 120 0 20 40 60 B0 100120
offset_crate 2 mpd_0_adc 4 offset_crate 2 mpd_0_adc 5 offset_crate_ 2 mpd_0_adc 6 offset_crate 2 mpd_0_adc_7
50 T T - oD e
we : e Al 5 e
1 50. 354 50: L4 :‘:‘:-. N
0 0 C 0 : 0
= -50f ~50F B
- - 10
b 100f 100}
X : 15
150 W e ol By VM o ot oM B v ey W BV ey M Wl B ey Y M A e ‘50:— 150-
0 20 40 60 80 100 120

0 20 40 60 B0 100120 0 20 40 60 80 100 120 0 20 40 60 80 100120




Channel Strip RMS Noise

® Pedestal data was taken w/o applying HV on the chamber

® First row is for Det_1 and the 2nd row is for Det_2
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Physical Strip RMS Noise

e Pedestal data was taken w/o applying HV on the chamber

® First row is for Det_1 and the 2nd row is for Det_2

® Pedestal run was taken right before cosmics data taking
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Cosmics Test

e Testin ArCO2-80/20 gas

O

O

URWELL: 460 V
Transfer gap: 400 V
GEM: 350V

1mm Drift: 200 V

® Events with observable

signals on both detectors

are quite rare

crate 2 fec 0 apv id 0

e Before latency adjustment

crate 2 fec 0 apv id |

crate 2 fec 0 apv id 2

crate 2 fec 0 apv id 3

3128 3111 3136
2780 2765 2787
2433 2420 2439
2085 2074 2090
1738 1728 1742
1390 1382 1393
10421 1037 104571
695} 691} 69
A A A A A A A A A }‘7. A A A A A A A A A 345. A A A A A A A A A }48. A A A A A A A A A
109220329439550659770880990 109219330439550660770880989 110220329440550660769880990 109220330439549660770879990
crate 2 fec 0 apv id 4 crate 2 fec 0 apv id S crate 2 fec O apv id 6 crate 2 fec 0 apv id 7
3236 3159 3198
2876 2808 2843
2517 2457 2487
2157 2106 2132
1797 1755 1777
1438 1404 1421
1078} 10531 1066
7191 7021 7101
359t asir 355t
109220329439550659770880990 109219330439550660770880989 110220329440550660769880990 1092203304 39549660770879990
e After latency adjustment
crate 2 fec 0 apv id 0 crate 2 fec O apv id | crate 2 fec 0 apv id 2 crate 2 fec 0 apv id 3
3167 3127 3109 3134
1815 2779 2764 2786
2463 2432 2418 2437
211 2084 2073 2089
1759 1737 1727 1741
1407 1389 1382 1393
1055 1042 1036 10441
703 694 691r 6961
351 i A A " " " " " " }47 A i i " " A " A " }45. A A i A i A A A A }‘8. " " " " A A A " "
109220329439550659770880990 1092193304 39550660770880989 110220329440550660769880990 109220330439549660770879990
crate 2 fec 0 apv id 4 crate 2 fec 0 apv id S crate 2 fec 0 apv id 6 crate 2 fec 0 apv id 7
3206 3238 3162 3198
2850 2878 2810 2843
2494 2518 2459 2487
2137 2158 2108 2132
1781 1799 1756 1777
1425 1439 1405 1421
1068 1079 10541 1066
712 719 7021 710t
is56 359 st 355t

109220329439550659770880990

109219330439550660770880989

110220329440550660769880990

109220330439549660770879990




Cosmic Test e First row is for Det_1 and the 2nd row is for Det_2

crate 2 fec 0 apv id 0 crate 2 fec 0 apv id | crate 2 fec 0 apv id 2 crate 2 fec 0 apv id 3
3131 3119
27831 Sarpeiniesy 271721 L
. 2435t 242671
e Testin ArCO2-80/20 gas e 25|
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crate 2 fec 0 apv id 4 crate 2 fec 0 apv id § crate_ 2 fec 0 apv id 6 crate 2 fec 0 apv id 7
° 214 3242 3167
o Transfer gap: 400 V 214 2ap se7f
2500F 25217 24637
i A il
785} L 59}
O : 1428} 1441} 1407}
GEM 350 V 1071 1080} 1055+
714} 720} 7031
357 [ A A A A A A A A A }w [ A A A A A A A A A 351 [ A A A A A A A A A s A A A A A A A A A
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. crate 2 fec 0 apv id 0 crate 2 fec 0 apv id | crate 2 fec 0 apv id 2 crate 2 fec 0 apv id 3
e Events with observable e - . s
2 L
. 2463 2433 242 47
signals on both detectors Ty 2086 2074 2088
1759 1738 1728 1740
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crate 2 fec 0 apv id 4 crate 2 fec 0 apv id S crate 2 fec 0 apv id 6 crate 2 fec 0 apv id 7
1205 3238 3160 3198
1849 2878 2808 2843
2493 2518 2457 2487
2137 2158 2106 2132
1780 1799 1755 1777
1424 1439 1404 1421
1068 10791 10531 1066
7121 7191 702t 7101
is6f 591 asir assr

109220329439550659770880990 109219330439550660770880989 110220329440550660769880990 109220330439549660770879990




Cosmic Test

e Testin ArCO2-80/20 gas
© URWELL: Det_1:470V
© URWELL: Det_2:465V
o Transfer gap: 400 V
o GEM:350V
© 1mm Drift: 200V

e Keep the detector on HV to
check HV stability

o Collected 500K cosmics
data

® Firstrow is for Det_1 and the 2nd row is for Det_2

crate 2 fec 0 apv id 0

crate 2 fec 0 apv id |

crate 2 fec 0 apv id 2

1168 3130 3113
1816 2782 2767
2464 2434 2421
12 2086 2075
1760 1739 1729
1408 1391 1383
1056f 1043 1037
7041 6951 6911
—‘52 [ A A A A A A A A A u7 [ A A A A A A A A A MS [ " A A A A A A A A
109220329439550659770880990 109219330439550660770880989 110220329440550660769880990
crate 2 fec 0 apv id 4 crate 2 fec 0 apv id § crate 2 fec 0 apv id 6
1206 3238 3164
1850 2878 2812
2494 2518 2460
2137 2158 2109
1781 1799 1757
1425 1439 1406
106 1079 10541
7121 719 7031
356 159 asir
109220329439550659770880990 109219330439550660770880089 110220329440550660769880990
crate 2 fec 0 apv id 0 crate 2 fec 0 apv id | crate 2 fec 0 apv id 2
3112
2766
242071
2075
1729
138371
1037t
691
A it A A A A A i A A A A A A A A A A }45 [ A e e ik X A A A e
109220329439550659770880990 109219330439550660770880989 110220329440550660769880990
crate 2 fec 0 apv id 4 crate 2 fec 0 apv id S crate 2 fec 0 apv id 6
3164
2812t
2460
21091
175771
14061
10541
703f
sip

109220329439550659770880990

1092193304395506607 70880989

110220329440550660769880990

3202
2846
2490
2135
1779
1423

10671
TIr
355t

crate 2 fec 0 apv id 3

1092203304 39549660770879990
crate 2 fec 0 apv id 7

109220330439549660770879990

crate 2 fec 0 apv id 3

109220330439549660770879990
crate 2 fec 0 apv id 7

109220330439549660770879990




Cosmic Test

e Testin ArCO2-80/20 gas

O

©)

URWELL: Det_1:470V

URWELL: Det_2:465V

Transfer gap: 400 V
GEM: 350V

Imm Drift: 200 V

e Keep the detector on HV to
check HV stability

©)

Collected 500K cosmics
data

3170
1818

213
1761
1409

1056f
T041
352

3207
1851
2454
2138
1781
1425

10691
7121
iser

® Firstrow is for Det_1 and the 2nd row is for Det_2

crate 2 fec 0 apv id 0

109220329439550659770880990
crate 2 fec 0 apv id 4

109220329439550659770880990

crate 2 fec 0 apv id 0

crate 2 fec 0 apv id |

crate 2 fec 0 apv id 2

3130
2782
2434
2086
1739
1391
1043}

695}

U7}

109219330439550660770880989
crate 2 fec 0 apv id S

110220329440550660769880990
crate 2 fec 0 apv id 6

3241
2881
2520
2160
1800
1440
1080

7201

3166
2814
2462
2110
1758
1407
1055f

7031

sy

109219330439550660770880989

crate 2 fec O apv id |

3130
2782
24341
2086 [
17391
13911
10431

6951

MTr

109220329439550659770880990
crate 2 fec 0 apv id 4

109219330439550660770880989
crate 2 fec O apv id S

3239
2879
25191
2159¢
17991
14391
10791

7191

3591

109220329439550659770880990

109219330439550660770880989

3113

27677
24217
2075t
17291
1383
10371

691r

45t

3166

281471
246271
2110
1758}
1407t
1055

703f

sy

110220329440550660769880990

crate 2 fec 0 apv id 2

3137
2788
2440
2091
1742
1394

10451
697[

3204

2492
2136
1780
1424

1068
7121
iser

crate 2 fec 0 apv id 3

1092203304 39549660770879990
crate 2 fec 0 apv id 7

109220330439549660770879990

crate 2 fec 0 apv id 3

110220329440550660769880990
crate 2 fec 0 apv id 6

109220330439549660770879990
crate 2 fec 0 apv id 7

3201
284571
249071
21347
1778}
142271
1067

T

3551

110220329440550660769880990

109220330439549660770879990



Cosmic Test

e Testin ArCO2-80/20 gas

o URWELL: Det_1:47/0V

© URWELL: Det_2:465V

o Transfer gap: 400 V
o GEM: 350V
© 1mm Drift: 200 V

e Keep the detector on HV to
check HV stability

o Collected 500K cosmics

data

150
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x plane strip max time bin layer0
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Cosmic Test

e Testin ArCO2-80/20 gas , Y Pplane strip max time bin layer0 , Y plane strip max time bin layer1
x10 h_raw_ysto_macioatin_jarw x10 h._rav_ysi_maximebin_layer
o uRWELL: Det 1:470V L voan 2475 r T woan. 2811
- _I_ StdDev  1.054 150~ StdDev 1033
150 -
O URWELL: Det_2:465V - -
o Transfer gap: 400 V B ool E°°:‘
o GEM: 350V S i S |
o 1mm Drift: 200 V 50 o
e Keep the detector on HV to ] [
| I | P " 0 PSS BT T "
0

. paalive ol e Ll W PR STl YT i L S PR S T
check HV stability 002 4 & 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18
y max time bin y max time bin

o Collected 500K cosmics

data




Cosmic Test

) x cluster multiplicity layer O x cluster multiplicity layer 1
e Testin ArCO2-80/20 gas plehiay plictty fay T
- Entries 60796 80000 Entries 85674
Mean 1.124 B Mean 1.144
O URWELL: Det 1:470V - Std Dev  0.4333 - Std Dev  0.4889
I 60000
o URWELL: Det 2:465V 40000 i
g | g |
o Transfer gap: 400 V T dBD00
5 | 5 |
o GEM: 350V 20000 I
: I 20000
o 1mm Drift: 200 V d -
e Keep the detector on HV to e i T DA R ouﬁu..;..};ﬂa& s i
check HV stability x cluster multiplicity x cluster multiplicity

o Collected 500K cosmics
data




Cosmic Test

e Testin ArCO2-80/20 gas

y cluster multiplicity layer O y cluster multiplicity layer 1
e) URWE LL: Det 1: 470 V _ hgw:: cccccc ,mum;zmny,uyero _ r.,raw,y.,cmnar_nmmpﬁcny,_lnyen
ntries 9837 Entries 75260
B Mean 1.124 B Mean 1.14
o u RWE LL: Det 2: 465 V L Std Dev  0.4418 60000} Std Dev  0.4724
60000—
o Transfer gap: 400 V s I
m -
agboo-
o GEM:350V “Bhoor- £ |
c &
o | o
o . i i
1mm Drift: 200 V 20000l —
e Keep the detector on HV to I
CheCkHVStablllty 0_..|..l Loasils ..|....|....|....|....|.. 0-"|"' Lioeals | ..|....|....|....1....|..
0 1 2 4 8 9 0o 1 2 4 8 9
y cluster multlplnclty y cluster muIt|pI|cnty

o Collected 500K cosmics
data




Cosmic Test

e Testin ArCO2-80/20 gas

cluster charge amplitude sum x_adc+y_adc layer0 cluster charge amplitude sum x_adc+y_adc layer1

o URWELL: Det 1:470V

B Entries 47425 R Entries 547'39
B Mean 581.8 | Mean 600.5
o URWELL. Det 2: 465 V 300—— Std Dev 416 300~ Std Dev  430.8
o Transfer gap: 400 V [ !
®o0|- oo~
o GEM: 350V S0 200t
o T o |
o | o
© 1mm Drift: 200 V I -
100 100
e Keep the detector on HV to i i
check HV stability T T e , T R e
% 500 1000 1500 2000 2500 % 500 1000 1500 2000 2500
cluster amplitude adc sum cluster amplitude adc sum

o Collected 500K cosmics
data




Cosmic Test

e Testin ArCO2-80/20 gas - N
X cluster position layer0 x cluster position layer1

h_raw_cluster_pos_x_layer0 h_raw_cluster_pos_x_layer1

o UuRWELL: Det 1:470V i Entries 68388 Entries 98166
Mean -14.75 1000 Mean 7.07
B Std Dev  84.53 Std Dev 84.7
0 URWELL: Det _2:465V 600
o Transfer gap: 400 V o | o
oo £
o GEM:350V T T 00—
Q L ()
o 1mm Drift: 200 V —
e Keep the detector on HV to i
check HV stability 855200~ 700" 0”105 505500 956260~ 700" 0" i06 506500
X cluster position X cluster position

o Collected 500K cosmics
data




Cosmic Test

e Testin ArCO2-80/20 gas

© URWELL: Det 1:470V

o URWELL: Det 2: 465V -
o Transfer gap: 400 V

600

o GEM:350V 8
o 1mm Drift: 200 V @00
e Keep the detector on HV to 200

check HV stability

9

o Collected 500K cosmics
data

y cluster position layer0

h_raw_cluster_pos_y_layer0

T T T I T T T I T T T I T T T | T T

Entries 89873
Mean -12.92
Std Dev  85.97

e I
00 -200

1 1 I 1 1 1 1 L 1 L 1 I L 1
-100 0 100
Y cluster position

[
200 300

600

entgies
(=]
o

200

y cluster position layer1

h_raw_cluster_pos_y_layer1

Entries 85863
Mean 1.6
StdDev  87.74

o
00 -200

Py

Y cluster position

1L 1 I 1 1 1 1 L I 1 L AL
-100 0 100

o e
200 300




cluster position correlation layerO

h_raw_pos_correlation_layer0
Entries 47425
Mean x -13.63
Mean y -15.5

Std Devx 86.42
Std Dev y 87.3

Cosmic Test

N
(=
o

e Testin ArCO2-80/20 gas

o URWELL: Det 1:470V

© URWELL: Det_2:465V

(=
o

o Transfer gap: 400 V
o GEM: 350V
© 1mm Drift: 200 V

e Keep the detector on HV to
check HV stability

e
o

o Collected 500K cosmics

data -200

Y cluster position
IIIIIIIIIII°|IIII|IIIIIII

-250-200-150-100 -50 0 50 100 150 200 250
X cluster position




. cluster position correlation layer1
Cosmic Test P y

: Entries 54739

Mean x 10.35

e Testin ArCO2-80/20 gas 200 B Mean y 3.331

- . 2 Std Devx  85.85

0 URWELL: Det 1:470V - 5 StdDevy 88.79
o URWELL: Det_2: 465V O100

o Transfer gap: 400 V g - 8
o GEM:350V - ol

o 1mm Drift: 200 V -g i .

e Keep the detector on HV to %1 B 4
check HV stability S 00 B

o Collected 500K cosmics ) 2
data -200 B

_I L1 I L1l 11 I L 111 I L1 11 I L1 11 I L1 11 I L1 11 I L1 11 I L1111 I L1 11 0

-250-200-150-100 -50 0 50 100 150 200 250
X cluster position




CERN Beam Test: Efficiency vs. uRWELL (Preliminary )

® Testin ArCO2-80/20 gas Efficiency vs. Voltage
S 100 | .
o Muon beam o u -
> 90 —
0 GEMMHV:Det_1:340V = -
S 80—
o GEM HV: Det_2:340V = -
L 70 —
o Transfer gap: 2.5 kV/cm = 60 |-
O _
o 1mm Drift: 2.0 kV/cm § 50 —
40 — X-strips (DUTL)-—
ok — Ystrips (DUT1)
N - 2D-strips (DUT1)
20 — , -V-X-stripgsrr(rDUTZ)rr-r-w
] Y-stripgs (DUT?2)
10~ - 2D-strips (DUT2)
0 I 1 I 1 I

300 350 400
MRWELL Voltage (V)




CERN Beam Test: Efficiency vs. Transfer Field (Preliminary)

e Testin ArCO2-80/20 gas

©)

O

Muon beam

GEM : 360 V
uRWELL: 460 V

Drift field: 2.0 kV/cm

Module Efficiency (%)

100

Efficiency vs. Transfer Field

C] I

7

~Y-strips (DUT1)

~Yestrips (DUT2)

X-strips (DUT1)

2D-strips (DUTEl)
X-strips (DUT2)

2D-strips (DUT2)
I . I

40 :
1000

1500 2000

2500

3500 4000

Transfer Field (V/cm)




CERN Beam Test: Efficiency vs. Drift Field (Preliminary )

100

Efficiency vs. Drift Field
Fllgll-llgllllljll>-.=’

e Testin ArCO2-80/20 gas

o Muon beam 90

o0 GEMHV: 360V

© GEMHV: 460V

._ | : H j‘

[l
E2
|
q |
] |
q |
q |
]

Module Efficiency (%)

—=&— X-strips (DUT1) 1 ; 3 5
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s s e e e
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40 ! I L I ! | | | ; | : |
1000 1500 2000 2500 3000 3500 4000
Drift Field (V/cm)




CERN Beam Test: Efficiency vs. GEM Voltage (Preliminary )

e Testin ArCO2-80/20 gas

©)

O

O

Muon beam

uEWELL: 450 V

GEM HV: Det_2: 340V
Transfer gap: 2.5 kV/cm

1mm Drift: 2.0 kV/cm

Module Efficiency (%)
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50

40

30

20

10

Efficiency vs. Voltage
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- v & 2D-strips (DUT2)
| I | I
300 350
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