-|C-Cube cosmic ray test

GRAJF A
2026.07.09



75 SRR N RS I F B 2l

» R IR AR PE PUAR, 4
LR LI 52 4 S

» MBS [705.07-05.21, fEE
im P L3815 ~80001 R il




Counts

2580

200

180

100

'O AR RHIMIPs 7>

HH12 LD
268
- Entries B533
— Mean 4811
— Std Dav 1819
- ¥ | nf 36.4 § 35
- width 2085270
— mpy 476318
: arga 7.066e+04 = 1.1642+03
- gsigma 6505 =452
T L 1 -L--_l1_l'|-l—|._l'|_ I o
1] 200 400 600 800 1000 1200 1400

ADC value

Counts

450

400

350

00

250

200

180

100

HH12 L1
524
Entries 7a02
Mean 281.2
Std Dev 1121
%2 ! ndf 4086 22
width 1B8.09 =143
mpy 28653 =11
area 6.651e+04 = 1.070e+03
gsigma 4128225

Lo i

I:-—I-IlllIIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

100 200 300 400 300 G600 T00

800 a00
ADC value




Counts

3

3580

3

2580

200

180

100

2

=]

'O AR RHIMIPs 7>

HH12 LD

— 268

- Entries 13717
- Mean 451.8
- Std Dav 183.4
= %2/ ndf 35.43/38
= width 24.86 = 2.85
- mpy 4337 =24
- araa 1.199e+05 = 1.608e+03
i gsigma S0.01=4.38
i 1 A

] 200 400 600 BOO 1000 1200

ADC value

Counts

600

500

400

300

200

100

+04.07-04.12 ~4500 counts

HH12_L1

524

— Entrigs 12197
__ Mean 273.4
C Std Dav 1059
- 42 | naf 2203/ 2
— width 17.45 = 1.34
= mp 2447 =11
— area 1.115e+05 = 1.456e+03
- gsigma 4527 =218
-r I L1 1 1 I L1 1 1 I L1 1 1 I L1 L1 I L1 1 | -

1] 100 200 an0n 400 500 B00 To0 B00

ADC value




Layer OFfT/B aa&AIMIPs

HHo_LO HH1_LO HH2_Lo HH3_LO HH4_LO
. E3 . . FE) . = . Fz
H s T 2 H Eriies TETET H s TSR £ 2 Eares T
k] Mean 8124 E] § Mean 5172 H Mean 53 3 mfe Mean 128
£ Std Dew 521 Sid Do 2112 St Dew Sd Dev 2
ek 2 o e woE g 1148
i aarrrasr width 30744300 e it 0532520
E mp 7433 o 500323 e m 7087 +34
area 9447101 & 1.5812108 10912405 & 1.5642403 = area 97152401 £ 16902108
asigma im0 asigna o 1w gslana 173477
£ 12
i
£ wf-
wf
ok wf
£ af-
“ T | a Ee W T T T B 5 S
A0 vl Aocvalue D vale
HH5_LO HH6_LO HH7_LD HHa_Lo HHa_LO
. ) . £ . E) . EZ] . E3
g e Exires 2005 H Eries 700 i Eries TTOT H Exiries 26T £ Exiries TS
i E a8 3 831 E n asra g Mean a5 k]
Std Dew 275 ) Sid Dew 1903 Sid Dew 2044 E
2 ndt .08 dd 5300 /38 7 ol s0.08 /36 7t izl s 250
ara+3a 2781 260 width 28252204 width 31292267 E
o2 s 4524 o ATBTE15
1.0260405 - 1 5680403 11060405 = 15150403 11216405 % 16412403 aea 1.087405 £ 1.d26043
521545 281 + 407 g2igma 8401 +a32 gsigma BN ats
isaf
° L TR = T e = I — ° = = o TR =i °
02l ADE walue ADE sl ADS vahe
HH10_LO HH11_L0 HH12 L0 HH13_ L0 HH14 Lo
. ) . = . Fi) . Fiil . z
H e e 2 o Erriee T H e T H e T £ s e TEAT
3 n si72 3 8 H 4 k] 810
Sta Dy 2133 2148
7 Lt a136) 41 adzarin
it 52961286 0,05 307
6420 130423
aa 1.080405 1 31e403 11220405 & 16340403
gsigma B3312aa1 Bas7 +ass
isaf
i ey T et el o
0 vaue ADC vatue
HH15_Lo HH16_LO HH17_LO HH18_LO HH18 Lo
. ) . EA . FiE) FiZ] . Fi3
£ Eries T 2 Eriies ) H Eniies T Eriies N £ Fare T
k] Mean 40,1 E] Mean s228 § Mean %35 Mean 57 3 ean 089
S1d Dy i7a7 1 Sid Do 1875 i Do 200 St Doy 2108
L nd 5976136 adz6 rn 2 ot 35,0436 2 il 3533/ 42 o 382541
i, 2 305234 width ;231248 25843 it 3386 301
m a4 15 5092523 o arrels 5653528 m 481421
area 1048105 & 1.4322 108 10822405 £ 15812408 area 11282405 & 1.5412403 1.087405 & 1.6482103 area 1.0578405 & 15152108
gsigma 95237 Baiss gsigma 7435 + 391 o gelgna si2sas
gy g W w0 iy 267 b o ey £ W i iy Tt B = T 5 T T T T TR T T T
[ "ABG volue ABGvolve ADS vabe Ao vae
HH20_LO HH21 L0 HHz2 L0 HH23 L0 HH24 L3
. e . il . i) . Fii) . Toas
] Exires T H Eries TT0T i Eries 508 H Exiries L] ] Exiries T
k] as9.1 3 aiar E 358 g 373 k] 40,
St Dew 1227 4 St Dew 7 25
o atst /3 204138 524573 3t 3428/35 516538
264:29 Eryd 31235511 width 2r73 22 3434291
mw 4823 022518 522 o 18 512418
s 08150.01 = 1 1880103 1.070108 1480408 10882005 % 1 5062403 s 1.0642405 + 1.08 1043 B 850,01+ 13400003
gsgma. B34+ a1 n B 26 - a8 gsigma P47 B0
1saf
it
° = ey e =g SR — T ° e =g w0 w0 w0 iy = ° T
02l ADE walue ADE el ADS vahe DS vae



=

SEREIMIPs mpvi &

Counts

=]

mip_mpv mip_mpv
mip_mpy @ mip_mpy

- Enfries 100 E o Enfries 100
- Mean £99.5 ] - Mean 6381
= Std Dev 321.4 © iR . Std Dav 2B8.5
= 16—
= 14—
= 12—
- E
= 0.8
= 0.6
- 04
= 02—
- 1 1 1 ] 1 ] 1 1 1 1 ] 1 1 0 - 1 ] 1 11 ik 1 1 ] iy 1 I 1 1 1

200 400 600 8O0 1000 1200 1400 1] 200 400 600 8O0 1000 1200 1400

ADC value ADC value

05.07-05.21 ~8000 counts 05.07-05.21 ~8000 counts
+04.07-04.12 ~4500 counts



—+— \|/

NTU

o 15X 57 I E|F

Ly

SEE

E (T E A

H UL R iR,

N4 14~ B0k fe APD ) 24K

X 45k ;

H AT Seillif15 Kk, gk
3R1E~12000/ A R ;

y
A A AR AR 23 17 20




Gourts

Counts

HH12L0 g fR3Z5x5%

AIMIPs

Gounts

Geurts

Geurts

HH12_L0_+2 -2 HH12_L0_+2_-1 HH12 L0 -2 0 HH12_L0_+2_+1 HH12_L0_+2_+2
£ . =7 . = . = . £
2 ErieE o H Eniiee ECH H Es &8 i E Ewes = H Eries EiE]
F Mean 3273 3 ean azrz 3 ean 725 3 ean 232 3 Mean 3845
E Sid Dav g Sid Dev 177 $id Dev 1203 Sid Dev 1708 Sid Dav 1673
ol i ndt 7375 60 2 fndt 5467/ 41 7t 2303137 7 ot 2991 /40 3 ndt St96 /50
F Width 5.356 20966 Width 1632 % 15,10 Width 2845 £0.473 Widh 1897 £18.35 Width 2078 0.281
WP 245320 P 4158 = 185 P 4876 510 P 4054 £217 W 3956205
fuea 3820857 frea 4337 2 5315 frea aset231s frea 5126 + 6.1 iuea 3836 ¢ 1988
GSigma 240.3:39 GSigma 9.46 £ 17. GSigma 109.3 & GSigma 10B.5 £21.8 GSigma 110.6£0.5
f
.
2 h h
N | | , L L Jn.ﬂr\”n‘ 0 . | | P ard L PR T | N o om , | | MF”] 0. oo L
ey e ey o i @ i T T T e o T o i E i Tobr T W e b T
ADC vaive ADC value ADC vale e valus ADE valus
HH12. L0 +1_2 HH12 L0 +1_1 HH12_L0_+1 0 HH12_L0_+1_+1 HH12.L0_+1_+2
] . £ . e . E] . £
e [ £ B E) H i w7 H i 0 £ s e
[T sT02 H esn asss H esn 407 s F esn 4928 H I 4563
St Dav 1885 Sid Dev 167 Sid Dev 1694 sF Sid Dev 1531 St Dav 168
2 ndt 7/ 7l 3348137 7l 365843 E 2l 3481137 it 5226135
idtn 62415141 Widtn 81121606 Widn 1695 £ 14.05 E Width 2339 £.0.046 Widtn 1397 - 18.30
e 300723 e 4535 254 P 4811165 of P 4851 £6.6 W 43322238
frea 20532416 rea 5730 £315.7 frea 11823913 E frea se6r k2808 huea 4393 £ 384.2
GSgna 2usp 52 1 Gsgma 173112171 . GEgma 10345175 E GEgma 747 1512 . GSgna a8e7 22032
E sE
E I E =
=
ol , , | 1| L JL , | noom dnonone [ I nn o | Tl | ﬂrﬂnﬂﬂnn wlo. .0
= B Y a1 T [ B w0 0 oo £ 20 e w0 o o e Tab £ w00 o 720 Y st oo =0
ADC valie ADC valie ADC valie AE valus ADE valus
HH12 L0 0 2 HH12.10.0 0 HH12_ 10 0 =1 HH12 L0 0 +2
=% = N = . = N =™
ErieE T ErfieE &7 2 EiE 3 t F Exiee 3 £ Eriiee L
Wean 3983 Mean P § Mesn 412 § Mesn 075 8 Mean 450.1
St Dew 767 S Dev is63 St Dev 1693 i Dev 1665 St Dev 1625
i ndt 85.46 /40 7 ot 4554135 2 ol 60.12/ 44 2 ndt 95140 2 ndt 479538
it BT 7341 it 2859 0411 Wi 2036 2866 i 19.02.£ 10.96 idth 3445 = 1288
e 082183 e PN P 4a0tre P 48735127 W 417170
fusa 2687 2082 frea 48142 2200 frea 320 £334.0 frea 610153563 fuea 5437 £ 3966
GSgma 1011 £ 19.4 8801 £ 1.01 GSgma 811 £11.60 GSgma 6314 13, SSgma FY
. , , . Hﬂﬂ ”ﬂ. , , , A el e gl Mﬂﬂnﬁ , , MLMMMW o non
i T T o b b 7 i = h L 7o T 0 T T ] 7y by b
ADC vilve 'ADC valve ADC valie ADC valus ADC valus
HH12_L0_-1_2 HH12_L0_1_-1 HH12_L0_1_0 HH12_L0_1_+1 HH12_L0_1_+2
£l N 573 N £} . 7] N =5
= T ] H TR e 2 T T ¢ W T T H Tree 0
E Mean 5.4 F Miean 878 g B i F n 812 F a2
E St Da 1909 St Dav i St Dav 12 F St Dav 1628 St Da 1794
3 ndt 6326 /56 Ty sz /o ot 3545/ 82 = B nt 3686 /39 3t 275838
Width 5532100 Width 5.628 = 1486 Width 1760 £18.72 E Width 130 0.1 Width 411 2875
e 2241 £2.4 P 4511237 P gz P 45235120 e 434158
e 42405583 srea azs0 27T srea 6161 £ 4135 srea 560140244 e 451022343
N Gsgma 287223 Gsigma 8153 2303 Gsgma 1082 £21.8 Gsgma BEAT 51108 Gsgma 90.43 2 720
6
=
F
i | | | ﬂﬂﬂ 007 I | L | |J|HLILI 0o n | | ||L|||l"ﬂnnn|1 [T 1 I | | MM —yng. . ong .o | | H]Iﬂﬂ ol o ap . oo
£ £ G w00 Toom T T e G £ Tt T £ £ Y £ Tror T Tati t Y B ] T et e - £ ot £
'ADC vatie 'ADC vatie DG vale: "ADc value '70C value
HHi2_L0_-2_2 HH12_L0_2 0 HH12_L0_-2_+1 HHi2_L0_-2_+2
- i3 . Eiid . i) - B} . =
uf B i £ B ] H B W i F B w0 £ e T
E Mean 3175 3 viean w24 3 Viean 4204 3B viean w978 3 Mean 728
oF S Dev 7% Sid Dev Je0k Sid Dev 1289 E i Dev fress S Do Jesz
F 3ot 396 /57 ot G419 /57 ot 4606 /40 = ot 5574143 3ot 71.94.57
£ Widtn, 2439 £ 0.371 Width 5631 £1.013 Widtn 6603 £2.392 e Widn 473 £0.959 it 4219 £0.705
= e S0820.7 P 200 220 P 4818155 E P 3346221 e 263115
E srea dses 2787 srea 181 srea 3934 22104 3664 + 206.7
GSgma 2305 1 GSigma 96.47 581 GSgma 1754 ¢ &Sgna 183526
s Moo, won s | | | L I”HHHIHI" 1 | oL , U.HEJ].“HHHHM | | N, .0 |
W it b T e o o o T Tahn. o 0 o Tt T Teb B
DG vatie DG vatie DG valie ADC value DG value




HH12L0 S AF25 <584 BIMIPs o 7

—
w

409.18

—
-]

— 45l

451.09 495.78 453.54 415.82

w

— 401

471.92 474.87 491.12 467.62

35

minus Y posotion [mm]
-

-5 452.26 457.33 465.07 405.45 | |
-10
43413 417.11 433.19 39556 (B= 25
e o oy o
5 10 5 0 5 10 15

X position [mm]



\

’\k_/\l
<L

—I>
(w
—

f

10000

8000

4000

2000

-
t

\hub/ﬁ\%\l
di0 (54

(_’ 4

crystal

EHHI2LOSEEIW, SRt BESH

L

crystal

Enfries 22458
Mean 12.05
Std Dy 4818

Carbon fiber

BGO crystal framework
\, filter
- - <j Air gap
25 PCB

=]

— R TR IHER]

10



Counts

Caunts

Gounts

Geurts

Courts

HH12L0 #£5x5%]

HH12_L0_+2 -2 HH12_L0_+2_-1 HH12 L0 -2 0 HH12_L0_+2_+1 HH12_L0_+2_+2
TEE - S R =) . = =) . )

s Enries 5 £ Eniies. S g F Eniies. 320 i F Enies. 300 £ ouf- Enries TET
E Mean 3834 g Mean 4B K Mean ag8.9 K Mean 4811 g F Mean B4
E Sid Dev 1443 E Sid Dev 1526 Sid Dev 1718 Sid Dev 156.3 F Sid Dev 1503
F ¥/ ndf 161934 2 2 i ndf 531230 2 7 ndf 3601132 2 ndf 3685138 2%/ ndf 239930

e Width 279130 E Width 16.41 £ 23.83 ‘Width 17.61 £ 16.71 ‘Width 19.75 £ 24.45 C Width 7616 L4238

WP azilz MP 433.7 £ 254 MP 4467 £17.0 MP 4216 £24.5 L MP 4157 £ 1.2

E Area 920 + 706 Area 28568 + G2E 6 Area 2542 2513 Area 2505 +319.4 Area 1077 + 1209

= GSigma 182 +2.5 GSigma B5.54 +27.92 GSigma 79.36 £ 21.87 GSigma B9.97 £ 26.35 GSigma B9.56 + 13.19
B E

=
: L] i l ﬂ = £ w1 L]

B3 ‘ . ‘ ‘ Nlopio . ‘ MY s ST el , L ondmm o . NI SN [

m Lo Co o i 7 i = wr T ., ™ i = & T — = i o s T T i i i m o o
T2 e aod e e vake aocaie Ao el
HH12 L0 +1_2 HH12 Lo +1_1 HH12 L0 +1 0 HH12_L0_+1_+1 HH12 L0 +1_42
561 . 62 " 563 N ] . 565
a Entries. 0 £ Enties. B34 £ Eniries. G H Eniries. 08 £ Entries. B
Mean 3778 H Mean 493.1 3 Mean 5366 3 E Mean 4868 H Mean 687
a Std Dev 1723 Std Dev 168.2 E3 Std Dev 167.7 P Std Dev 1% Sid Dav 1538
#*/ ndf 36.45 / 50 F 2/ ndt 3553 /30 2 ndf 3058 44 E 2/ ndf 37.33/37 3¢ ndf 4253 /32
7 Width 14.08 + 7.02 - Width 4968 +7.08 Width 208 +11.9 E ‘Width BAT2 44868 Width 1.637 +0.203
P 3568 £ 17.3 WP 4508 £5.2 2 wP 4B75 133 P wP 4BD.3 £9.5 P 4668 £ 0.5
& Area 1911 180.1 E Area 8100 £331.7 Area E504 £ 3807 E Area 5006 £277.3 Area 2200 £ 156.8
GSigma 166.2 + 206 GSigma 82.79 + 16.87 GSigma 97.84 1513 E GSgma B6.91 +7.42 GSigma 899 +05

s BE 15 Y=

“ E

Y 0

f

s
‘ F A J, H
. ‘ . AL 1T , . . ‘ qnon s . 4 , . . I g oo 10 . ‘ MY, o m .
7 i i s T =y =g e & £ oy oy f 2 5 s g R L, £ i w7 o w5 T 287 r g o oo T
0 vaue Ao vae ADC vale o e A0 el
HH12 L0 0 -2 HH12 1000 HH12_ 10 0 +1 HH12 L0 0_+2
TeE - 3 " =] N =] " 5

wf— Eriries o £ Eniries ) £ Enifies. 3 € Eniries. £ £ Enfries E)
E Mean 424.4 8 E Mean 5011 a4 .F Mean 5408 E Mean 2037 g Mean 4543
F Sd Dev 1703 5 Sid Dev 1699 Sid Dev 1708 Sid Dev 166 Sd Dev 1562

. C #*/ ndf 58.33 /44 E ¢ ndf 48.14 / 36 3 ndf B0.53 /43 #*  ndf 43.71/43 #* ! ndf 2286127
[ Width 54.31 £34.72 E Width 2268£7.85 Width 27.78 £8.74 ‘Width 2488 £10.11 Width 2304 £0.537
- WP 4109 + 153 MR 4645471 MP AT £82 MP 4478 £102 MR a32+10
L Area 1931 £274.7 Area 5330 £ 306.0 Area 6687 +34B.0 Area 6756 +368.2 Area 2944 £ 190.3

&l GSigma 9084 + 53.78 Gsigma BB.O7 £ 11.51 GSigma 79.75 £11.76 GSigma B3.23 £13.45 GSigma 0151 £1.13

L

A

. , , . [ I, , ﬂﬂnﬂwﬂ{h , , AL el e gl JV"M , , ol ooy s . | L T

o T i w0 T v » % T ——ss T —— L Y =t o o oLy i s o T "
JRE ADC vaa ADC b 35 el -
HH12_L0_-1_-2 HH12_L0o_-1_-1 HH12_L0_-1_0 HH12_LO_-1_+1 HH12_L0_-1_+2
= P = . = . = . =

w— Tres T £ EF TRTeE AT E TreE il ¢ F TreE T £ F Eer i
E 3886 g Mean 4EDE 3 5086 3 tean a5 8 azeT
E Sa Doy e S Dev ia =l Sta Do 73 Sta bew letd E S e 788

. e 5229151 wf o 41934 o 03143 o w241 et aisi
- Width 5.663 £ 1.662 C Width 2.138 £0.280 ‘Width 30.95 £11.50 ‘Width D.516 410,242 Width 0.378 £ 16479
L MR 3421437 MR 4564 + 0 4505 + 8.1 MR 4508 + 186 MR 4239+ 267
E e 2007 4 1664 srea 1500 13m0 E s 6571 43708 s 602545533 ey 2206 - 2454

& - GSigma 212340 Gsigma B84 204 Gsigma 84.31 £ 16.57 GSigma 90,86 + 12.00 GSigma 75.87 +18.19

B

.0 s

Wk , , 1 N | . \ ‘ | 0 ‘ ‘ Tl vere o HLm ‘ ‘ g oy e ‘ ‘ ﬂFII]|HﬂHHIJ|.H I, A

e i 7 ™ T T s o G Ry 7 o TRt 2b i T e - — by o i o 0 T ——
o vae o vaue 400 e o et o et
HH12_L0_-2 2 HH1Z_LO -2 0 HH12_L0_ -2 +1 HH12_L0 -2 +2
e - Eiid i) N i) . e )
E S = H i En D w5 i F D = £ Eree o
3983 8w Mean ao7 Mean 4278 Kl Mean az6.7 K Mean agza
150 Sid Dev 1907 Sid Dev 1706 Sid Dev 1842 Sud Dev 1509
214la1 E ot aasa’ dn ot 33035 £ ot 200836 e 235240
3.766 £ 1.764 2 Width 2,607 £0.403 Width 2357 £13.58 E Widtn 9208 + 6.992 Widtn 356 £1.14
3329519 E WP 4272508 WP 4365 £103 Ll WP 4343 £145 MR 3422423
520 +66 srea 2108 4 1602 s 1800 41825 £ s 1858 41603 1090 £ 535
30 GSigma 161.2:0.9 GSigma 4.7 £16.5 . GSigma 106.9 £ 12.1 GSigma 182.3:28
L
o 11
— N | , , IHIHMH PR (Y | | ] W] Lo .0 ok | | ”HJ]J]HHHHM | , ,
T & o i = 7 Lo T o T 7 i = w0 T 7 L 4o a0 T — T o — T
DG e 00 e 00 e Ao e 3o e



HH12L0 #&5x5%! 4>

—
w

s 10 o
.5 5k 464.52 450.90 44
© - 42
a 0F436.51 459.50 471.65 487.48

o 401
::: 447.77 460.35 38l
.E 36|
S . o°%° 34

=15 T, -5 0 5 10 15

X position [mm]

12



= 1

=

Z

21T 81

A,

+

~
7

FHH12L1

BRI

NN L
JIEP=]

-
T

N
1

Z

crystal

DDDDDD
UUUUUU
= =




Counts

Counts

Gounts

Geurts

Gounts

HH12L1

HH12 L0 +2 2
558
E Eniries. 8
= Mean 2248
Sid Dev. 8293
3 o 2158126
Width 1:0.3
WP 2248 0.3
Area 847 £ 96.0
GSigma 64834041
.
a
2
1
. | -
E o
A vaue
HH12 L0 +1 2
561
12— Entries. 183
C Mean 2
E Sid Dev. 118.9
wl ol 2804 /33
r Width 1391 042z
WP 229 £ 0.8
Area 1206 + 11B.5
E GSgma )
==
o
L .00 ” ...
W e e e
ADC vale
HH12. L0 0 -2
=23
F Enies ToE
Mean 246
Std Dev 2653
2 ndi 19.19 /24
Width 10.22 £ 19.57
o= WP 2209 246
C Area 1613 £232.9
E GSama i 3
s
=
2
oli , . . . ,
T b T e iy
ADC i
i)
wf— e T
F =12
F St Dav 9%.18
WF 3! nal B
- Width 48 £ 2848
L MR 1838 +BE
F Area 1840 £ 3195
8- GSigma 9584 + 7.50
s
o
i ‘ ; ‘ M H o, 0.,
T2 g T e £ W
DG vaue
HH12_ Lo -2_2
576
Ervies W
Mean 2082
Sid Dev B236
32 L nat 1682/ 22
Width 1242211747
166.14 73.1
Area 496
GSigma 411+ 141.30
H , |
T =0 T gy =00 w0
DG vaue

Gourts

Counts

Gounts

Geurts

Geurts

AY

£

5x 5%

HH12_L0_+2_1

Mean 2562
Sid Dev .17
7 il 3304123
Width 1058 £6.27
WP 236172
Area 2038 + 1895
GSigma 43.41£8.11
‘ , , Mol ‘
i T T ‘T

Eriies Eg

il
£ ‘50

HH12_L0_+1_1

Mean 2895
Sid Dev 1026
7 ¢ ndf 365.01/30
Width 5.003 + 1988
WP 26364 5.1
Area 8663 £ 2625
GSgma 6587 +3.17
I Wl 1o ey
T T

Er

= =3

T R R R 5
DG value
HH12 Lo 0
£

Eriies o0
= Mean 2027
E Std Dew 1008
E 7 il 436726
Width 1606 £ 0318
= v 2767 06
E Area 1877 £ 2282
GSgma 5031 £ 0.3

=
ol ! L L 1P S &
T T o w3 ‘T
ADC value
5
TRTeE T
Mean 2782
St Dav 105
7 ot 5009 /35
Width 8422 25,140
P 201689
area 5262 £ 2642
GSgma 7063 2834

N , cndllinn .y
B R T e L
noo e
HH12_L0_-2_-
i
Mean 2393
Sid Dev 9937
o it
Width 1153 20973
MP 2166+ 0.3
rea 101 1304
GSigma
1 L | IJ-II_\ 00.01..0.00 .0 |
i G L L Ll
e

Counts

Counts

Caurts

Courts

Counts

HH12_L0_+2 0
558
Eniries. 288
Mean 283.7
Sid Dev. 2118
7 17.08 24
Width 14.23 £4.70
WP 2446 £4.7
Area. 2664 +180.9
GSigma 3758 £6.14
’—rH L L L n 0 10 L
T e T e
ADC alie
HH12_L0_+1_0
563
Entries. 676
Mean 3104
Sid Dev. 108,
7l 403832
‘Width 2114 £3.46
P 255.7 £ 5.1
Area 6407 £201.3
GSigma SB.84 £517

[N
e

e e e e e g
DG value
HH12_L0.0 0
568
Eniries. BTE
Mean 3154
E Std Dev. 10114
£ 7l 434136
Width 18.01£3.08
MP 2707 £4.2
Area B566 +207.1
GSgma 4725 £5.83

00 ot
HH12_LO -1_0
=
E T 5
081
Sta Do Tt
o w07 /32
‘Width 2493 £5.10
MR 2519 +d.4
s 6105 £9033
GSams 4143 a8
| | | \ ie] (6Y vl SPTE PR D
L T T o -
40 bane
HH12_LO 2 O
578
D o
Mean 2626
Sid Dev 94.09
ot 27021
Width 4.158 £1.463
MP 2463 +4.2
s 25291 1685
GSigma 59.99£5.10
: | | b o |
=gty =iyt L D ey
00 v

Courts

Counts

Courte

Courts

Courts

HH12_L0_+2_+1

559
Eniries. 33
Mean 2734
Sid Dev. 88.6
2 o 2033124
Width 3.063 1101
WP 256.5 £2.6
Area. 2945 £ 1771
GSigma B0.79 £2.05

d | | h [rm] il
T e T ey ‘=0 o
ADC value
HH12_L0_+1_+1
564

f
Area 3
3
P el s ey e e
L T TR

Eries

T T T
AT value
HH12 10 0 +1
£
E Eries 54
Mezan 5017
S1d Dew 1088
5 fnd 50.08731
Widin 1£03
2645 201
= Area £370 £ 4083
E GSgma 50.88 + 0.21
-
oF , ) el T= T P W N .
o Tt to G i
ABE valua
HH12_L0_1_+1
- B7)
TreE BT
E Mean 2838
E S1d Dew 1002
= 7 7 ndt preey
Widin 1418 50208
= WP 2652505
E area 5327 £927.2
£ Gsgma 558 2031
=
ol L L | h —hound]l b
L R R TR R o0
A5G value
HH12_LO -2_+1
B
S 60
Mean 2664
Sid Dew 1052
2 ndt 234/
Wi 7155 5,895
P 2047403
area 2255 11771
GSigma 5163 £8.32
L L L 0] H-‘ 0., [l
L E ) L
7D value

Gourts

Counts

Gounts

Geurts

Geurts

HH12_L0_+2_+2

Mean 2535
Sid Dev 7353
2 {ndf 3324
Width, 9658 £ 10650
WP 2435 132
rea 753+ 1285
BSigma 4768 1332
o o0 0.
T E

Eniles &l

| |
=0 g g w0 w0
ADC vale
HH12_L0 +1_42
565
Entries. 330
Mean 2E06
Sid Dev. 28.51
4 ndf 3158034
th 2651 £ 4370
MP 253.2 & 104
Area 2690 £ 168.3
GEigna 50.28 +5.22
1 | | on.ononnno |
L
ADC vl
HH12. L0 0 =2
570

Enies I

Mean 270
S1d Dev S
32/ ndf 278/24
Width 1247 £0.218
P 2636 +0.4
Area 2678 % 1672
GSgma 5185 + 0,36
. L L D.,no..,..n
T 1o TT T

]
o e iy
ADE valua
HH12_L0_-1_+2
575
EreE T
2736
S Dav
3 1 nat 2249723
Width, 1158 £ 444
WP BaTE 48
hrea 2435 1802
GSgma 37.38 %
1 I I il .0..0.unn
Tt Ea] T T £ T 70
ADE value
HH12_L0_-2_+2
)
F Entries =]
Mean 2384
S Dev 7378
32 4 nat 2532418
widtn, 7549 5588
uP 2165465
area 938 E 1113
aSigma 3066 £8.61

Hﬂﬂjj{ﬂ%
e



HH12L1 85 x5%!4>

— 15 28I

e

g 1 26|

o

.g 5 24|

3 0

8 22

-

7] S 201

=

I= ~10 18I
151 5 10 -5 0 5 10 15

X position [mm]

15



crystal

Srystal
£ Enies 22108
5000 Mean 12.08
E StdDev __5.133

' E
4000
C O O I I I I a e | I | | I | =
2000 —
1000 —
Co b ey L L
5 10 15 20
H12_L0 2 2 12 L0 2 1 1412 Lo 2.0 12 L0 201 HH1Z L0 42 42
£ e € e = 1 = = ™ 1 . = ™ £
3'F e IF wein n I%F ey m | e & ean
S wf b =F B i = B u S
b £ wE £ 2 i
W faan = uf Y Pt Y o B
b ' nE- w » " s b
. ) s aras uf hea 1 WE Nea o s N3 e =
E SEom E Shoma : N GEams T . GEam SEom
- AL, L : Al g SR FEE RN Sos - U W B V] JBSELY:
M2 101 2 12 L0 1 1 12 L8 1 01 M1 L0 41 52
; = g - L 1 22 - - i
= H e % LK | & =F e
S er ; uf Swber <f i e e -
E 2 P ¥ ol - o CE-
. G % SE Yo = of G s
b o " b e WE sy
[ ) of- i saa « b k)
= M3 S E e - r " GEgm
oE
i wE o » WE
<E " E
i E N3 N £
o g u.n nun sty FORURRRORL A mﬁg gl gy B T = WL RE R DOy
[ ; - i i o v i o v
HH12.10.0 2 HA12.10.0.-1 HH12.L0.0.0 H#H12.10.0 o1 HH12.10.0.
§ o e g — = i T o § af e
§ fes §<F o o 1-E o i [ o } fes
8 e 4] T b i s 8
nt = wE 2ie su03r £ed o2 o 7]
E i TS °E e T e - s uE i
b w oo w Fe w - by
M. i “E ) Prreit S et 9 ayert ta
1= o o et i v =E [ rrrTT sf o
=E
SE wE
W e SE
B iE ﬂ
el I L FIAVEREVINI. La® o e bl n rct e e pea . et Bg all 0 g
e ., e o4 -
HH1Z L0 1 2 Witz Lo 1 HHIZ L0 1 o1 W12 L0 1 02
; o ) . . ) ) o
£ e T F i = e Fa == — o 5 54..(
§uE e 4 13 ] - ¥ i thim i §=E e
™ na ; of- Sir e
et ] o ; SE e
wf- sf i sE- fuan faan
e " -
o . e wiasans E o e . e
. F dins prrre E e Siiraim e
wf E oE o
03 of
of-
S B : B
Y 1] on | L , e Dime h renong o, Y rL.‘ Aopn. . mon
T skt ek kR0 ey g L L g I APt
e e e -} i
W12 L0 2 2 ¥ HHIZ L0 2 o1 2 L0 2 o2
B} = . . . ) N
= e = g H e = H e £
H [ 3 uf [ 1 =F o s i=F T 5 uF =
Siber k] “E S0 s E S
SE St uf o ®on e b of Zing
o gt wE o wniiat wE- o o
e e b w w e WE " it o
G r Nea ] g Nes 2 s s a3 12073
| e 7 wf & i =N e WE - e
E "3
E e
B , .H ” L | , “J_h-llﬂ‘nn | R ol o 3 , 1Mol oy oo B "L il n
i T I R e e e e ey T G % g

16



crystal

Srystal
8000 Enries 21908
- Mean 12.02
E StdDev __5.139
5000
. £
4000—
C O O I | I | a t e | I | | I | e
2000 —
1000
R T e
15 20
Hita 102 2 12 02 1 a1z L0 -2 0 12 0z o1 Hi1a 1012 12
. = B} = ™ B = . =
T3 - ¢ — — - ! — t — .
H T i3 o o = i= T = : T o
B $e e o ter o Er. ]
ik wE ¥ el ¥ ot 1981/ 13 o fodit =/ nd
Y Y wogiem e S ) i it
& uE ! ' o] ..= &
e WE Nes Nes o anas s E b =
o S e i . e “ o
i E o
3 3 13 Mﬁﬂﬂﬂm
E A3
£l BN - pdbat i g B Y, . ., N el U g o o
Hit2 1o 1 2 12 01 1 12 L0101 Hit2 10 12
£ T £ T 1 T B 1 T
3'F = 3= e & e e i eE | =
St e : e H wE - St
= P ¥ e wE o e ol 2ol
G o - E o “E 7 B
» " o] - Np = -
4 e oF Fee Wil “E -4
E o <E S S eris : Fritrr e
e wh oE “F wb
E " " £
S0 PO SOOR A N ot st Byt Foat USSR Y .11 P st o g B0 L PR L N | ENI———
ALC vabm ALC vabee - AOC vatwe ADE e
Hit2 1002 Hi#12.10.0.1 H12.00.0.0 12,0001 Hi#12.10.0.
T §f T i sF J 2oy = 1 T kL
o3 H o o i o K oy ]
Fr ; e o E e P -]
e i =f o o = nE =+ ]
i 3w Yo ) Seum s =E Tty [ Pt
- " i ) w s i
B e 2 =f Y a0 s 79 e 590+ 2mm. =E s =k e sans - niza
E . S o E = . atis
wf “E Wb
el LI T e P o pmn TN RS2 AP, i loss LWL et e Wl oty
ADC wake. AL vk ADC vkt AOC wadee B ADE vatve:
iz 012 iz Lo itz Lo 1 12 0 1 o1 Wz L0 a2
= ey
H Een L] H Even L E Erw H Ervan £ s e
H e 7 §=F frivey ¥ jrivey 3 5 =F sy ¥ Mean
i e e e Bt I Ere
b= § 2 e of 2 red =f e ; wE- Find
G =F Lo Lo mizan S G
5 iR " - Sacecs -E = aF 5
4 s o o s+ nia E e o
. fritpH B i i S otis e ) WE -2
of wE S
o w
E s b=
H . 0o odg . . Sl nan al E 1| e N Aabre nngn. . g
. B B g g gl g D0y St gl Ll ann i A T R L - e P
sy oo - e e
iz L0 2 2 Wz L0 2 02
B} . = . . = N =
e g s = B s = B = £ S
i iIL.E frivey P =f frivey 6 Py & Nean
St Dov ioes B S Duw il o8 o S Dav.
£ Hiva e E Eind e Sind et
. Wb G 1t oE fo i G AT
w o w e Eiatas E w st
Nes i e Nes e one &l s s
£ - = % E-N i . AR
. . golog I . I ago Rk L1 00 ‘
e D il N - e B g LU L i

17



crystal

Y coordinate — 2mm HH12L0 :

Wiz 1012 2 Wiz 10.02_1 W2 L0220 12 0,42 <1 W12 10,42 2
o = ] i o = ] o = = o
o o e B 4 . £ S
Toun' P Foaah' foan” E [
- i - - E S
- E i - E

im |

{ompn .

v, ‘.:uh“"".[b

. ﬂ g S HL“”HM b

van i i o ke o v
HHIZ L0 .12 HHIZ L0 11 HHNZ L0 +1 o1 HZLO 102
£ " T o
} s2z3 iy aia
i T 43
s 7 iea aca 3
S o szeesnse
e U Wi
csors s . P
s | 885 pretird

= s i
e Lea Wiz aao o o 1002
. . -
i i
.
=
5
z
L | mgoa wnny . al
S S
e
wiase e iz t0.1 0.0 e
s -
— =
= =
i 5.
i ¥
fad s
.. =
= -
| Ggna.
o ﬂﬁl”ﬂm..n et A oy oy
e e ; _—
wizto 2 2 Wiz 102 iz 10,20 iz 0.2, o .2 2
g 5 T Trim T Tres
i = = i o
L . 5L i
N o et F i ¥
b fa e i
. o = = ol
GSgma Gbgma Ggna Gligra
]
2 E
e L, sl e B T U B S D L

18



Y coordinate — 2mm HH1?2

HH1ZLD +2 2

HH1Z_LD 42 1

HH1Z LD 12

HH12L0 <20

HH12_L0_ 2 41

ey g

HH1ZLD 41 1

T T
Jrivsy

Sid0er
¥ e
e
e

A

Gl

HH1Z_L0 41 41

A

HH12.10.0_1

Lt e,

HH12.L0.0 0

HH1Z L0 1 2

o
Vi
Sher
et
'
s
Sioma
Jln o o

HH1Z L0 1 1

Emm |

HH1Z LD -1

)

§= T T r = 3
i Vo Pr ] Pl IE
w e Sois oF 17 ©
e s m wes 5 3
S Pryeed rost E
= I efasse e o
Ao Py e seia it
w Gagms Frivr asgms ‘rvm
»
"
; (U op Aann o Al am E
’ o ot
HHIZ L0 2 1
. .
g = = H =
i= a2 i
- i i
[
w P ek ‘
wwas iz 582111
" awresiner
- CACP
"
N E
I k . fuon Co.g
i g gL gl G R

crystal

2000

1000

crystal
C Entries 22253
Mean 1211
Std Dav 515

P T | N

5 0 15 20
HHIZ LD 22 42

=

[

vk

o

' "cns

e [

S5oea S

JHH

HHIZLD +1_s2

%

T
Mean
S e
2ol
-
aea
GSgma

HH12. 10 0+

06 e

i
b
T’
b
s P
S5ma
iy L-CL R L0 g

—
iz 101 02
o
—
= Er]
e H
L
i
i
b
S
ol o
e
10 2 e

| I']m” i1l

.0

19




Y coordinate — 2Zmm

425.73 440.14 418.02

— 48 15
217.96 237.88 257.99 22434
— 46 10

410.55 449.64 482.54 463.21 456.36 | |44 245.26 277.45 261.04 250.05
—42
458.60 457.88 472.01 477.81 40

-
o

8]}
TT1
8]}
T
£
8

253.49 253.85 271.92 278.73 246.68

minus Y posotion [mm]
g s
8

minus Y posotion [mm]
o

—
mlllllllllllllllllllll

-5 - 410.46 435.04 453.27 462.11 423.57 35 -5 235.80 266.95 270.09 265.39 257.16
=10 f— 36 =10
-409.77 430.01 41493 414.21 44298 34 230.61 24996 241.03 25250 238.31
oy e IR TN R T N TN NN TN TN (NN T N TN N [N TN TN T NN AN SN TN N N AN T SN NN |
1515 -10 -5 0 5 10 15 15 -10 -5 0 5 10 15
X position [mm] X position [mm]

HH12L0 #&5x5%4 HH12L1 $#&25%5%]4




crystal

Y coordinate — 4mm HH12L0 :

Wiz 10 .2 2 iz 10 2 1 Wiz 10 2.0 W2 10,2 11 iz 10 2
1 1 o m— =7 £ ul O 0 T Tt ] C )
i e s : o e 5 =
a L o L por 4 o Slaber : Lt e s
o . o e e s e s
. o s wess L "I s osis ! o csa ik
slgna algna ot . Ggra meyors ., g s
.
i PP b || T W PR | , LT [”J]IHI , i M . . l . fl
L T et e e e b

iz 10 1 1 120 10 L0 11
" 1 " e Y 2
f - — N = i E
i w0z e i B vy Y 1 .E
s e . E
! o CF o C E
2 ammun o gr E
- e - = T E
= ssas = o - E
A ErE | e P ; E
’ e A
. . Lo L I . AN e o o [1 . ot [ . My, .y .E
—— — e e —— e :
F p— e
2100 e 0.0 e Lo.o o W 100 +1
= o = = . =
— ¢ —_— F = = § —
Mo sl i e siis E iy s IE Vo
BT 17 BT rer s Sid0ev 0 wE Sudbey
T aallt o E e il E o
s ool m i E R {0 E 5
5 = 5 E "3 =
F s 3 il St -
= T = L =
I . IH‘LIM el o . Ly
— i B e E : &
e
W2Lo 12 T 124010 2801t Wi2_L0 12
r m
T o ™ ¢ F
Men . am 4 F
= - =
£ S B ;
o o et
" - i
. A o
[ SZome =T fii
I g [y TR L I P
4 . o e S~
W2 o2 2 2.0 2t iz 02 0 2 0.2 ot Wiz 10 2 .2
— T - = — o
= I - E ™
e o o E U e
oy o asltd o e il
" b5 o) E i i
= 1A e £ o e
G 26893041 Gigra E Ggra 874133096
B SELBN RN AN i N bl ML L TR Mw” L

21



crystal

Srystal
Entries 22194

E Mean 1214
8000 — Std Doy 5.155

Y coordinate —4mm HH1?2 -

2000

1000

Wiz 10 2.2 iz 10 21 210 2.0 iz 10 2.1 W12 102 42
. o . = | = = . =
: ¢ - = — - — .= —
2 o i =F o 3 o \nm 3 =
- =F - E . - B -
, ik o . o St A3 e
e wE- Wadth E Wadth Wth 2 Wk
o e u 3 = -
- — el e i E =
S uE S . N S =
W A3
E
s : SUUUSS B I 1 LI PP & ) ﬂnmmmnn TP‘[LFRM " | = s I L]0
Wiz 10 01 2 iz 10 11 iz 10 1t W12 10 0142
" ‘ - 2] 1 W 1 ] " 5 L0
PuE iF iy - i == iF B iF =
N . = "3 - -
o ' i i E o
E sk i 361238 BE- b Tt
- w 133 £ 4 3 143 w FY . '3
E < - = i =E =
“F = E £ e
W mE : =2E E
R (it e T e T T g, e PR H‘“‘..," et
ALC vabm AL vabem b AOC vatwe ADE e
Wiz 1002 i1z 10,01 iz 10.0.0 i1z 10,01 W12 10,0,
£ § o = = { oF e =T § =F e
). 3 af s ] T o = s
- S e =E S e 104 »E e
E e 7 s e o
R n3 g o s P G
N b5 b T “E b5
E 2 s =E . Perpestad B e
: S . e e o
wE = e
wE- -
£ WE ) E
JL BN Bt e oy oy o b e, = ' g el nap j B —lbgponnn g o
ADC wke B ADE vk ADC vkt B AOC widee " At vave
iz o2 2 .1 1z 19 12 19 1 o1 iz 101 12
§ nE - = - = f - § — - —
H e 0. H Ty Pory wf- - s §°E sy a7 ¥ e 0
£ = B - i = - -
‘E o i PRCS -E i pe o o s
i £ s g L
£ e LI N3 b £ b it E S o E b5 :
S i sl i S . b e
aE -9 eine Wb o T -E - £ - : £ =
8= = E
E sE E E
) ol g o T S ‘ o E ‘ P L bl ol nn
s e e o e e R e o
= i - e -~
wnz o2 2 | 1z 10 2 01 iz 1o 2 12
i ) . ——1 . = i =
5 f — 5 5 — . = —
E - = j e -
i i SidBor 4 =E = 4 Sl Do . i LB T
wE 2 el ¢ 2 fndit 2 nd
g W S £ s it
“E e o ] e e o s
WE el 5 ) £ I3
E E
£ F £
E o F
. | , . —pelo..n.n ., L 3 . Pl LR =T b . ﬂnnnnn oo B | H .
et e —~ bl et -l e

22



Y coordinate — 4mm

15 — 48 15 — 28
= - 443.64 45642 438.35 42048 | {45 £ - 233.16 27451 258.27 232.96
S 5[433.31 463.92 48377 477.71 46219 | 42 S 5[24397 25410 27540 263.25 258.86 o
= - 40 = - n
Q B o B
S 0f456.52 451.48 47527 458.05 458.59 38 ®  0F246.84 28042 261.23 252.01
- : 3 92 :
> _s5F >~ 5
" - 403.50 445.00 441.87 455.06 416.50 34 " 250.20 251.73
= B 32 =
£ _10 £ 10
= 42534 412.23 405.34 437.72 30 = 238.29 257.37

-15 PRI T T T [N T T (N T T [ ST 28 -15 PR T T T [ N

215 10 -5 0 5 10 15 215 10 -5 0 5 10 15
X position [mm] X position [mm]

HH12L0 #&5x5%4 HH12L1 $#&25%5%]4

23



24



