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strong radiation damage due to protons at high fluence
severe damage due to highly ionizing secondaries
clusters of color centers due to 10on displacements
damage due to y-rays: stimulated recovery
proton damage: annealing by heating
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extension to energies < 50MeV @ MaxLab

Relative resolution after deconvolution

¥2 I ndf 416.8 / 58
p0 0.2893 + 0.0007285
p1 0.6987 + 0.008536

2.389e-013 + 0.001095

Energy (MeV)




photon beam




55 -

3,

counts

a oo RS
N B O N
=3

o

|EALA ERLY 1AL L

5,0 -

4,5

400

T T T T T Mean 161.8

E RMS 12.61
= 158 MeV
800F e =

4,0 -

200
o E
180
160F
140F
120F
100F

3,5 1

3,0 1

B
c/E /%

counts

2,5 -

2,0 H

g o/E=1 .]787(8/ 76)00)0;?:’ %?89 /2
E JE/GeV

" 1.44 GeV

2k

"
50

deposited energy / MeV

[ il IIII' ll\ “““““ || H
1300 1350 1400 1450 ~ 1500

0

incident photon energy / MeV

U
200

I« T r 1 ' I =® T ' T r 71 3@
400 600 800 1000 1200 1400 1600

digitization:
shaping /peak-sensing ADC




T
C :
20 LY energy-resolution
B \ — = o/E = 0.44% + 2.42%/N(E/GeV) :
-~ F e —— O/E = 1.02(5)% + 1.67(3)%N (E/GeV) ( 3x3 matrix )
S 6L \ O Data, run 2
“m,; E \\ B Data, run 1
"v"“_f 5 L
4 L
E ; 3= m  Data, 25 MHz sampling rate —
E 4= B ©  Data, 50 MHz sampling rate N
~ F -~ L 6 =0.55(3) + 5.5(5)x i
3 g [ - exp[-(In2/0.0250(2)) E/GeV]
B E 21— O —
2 _I L1 1 | I | | L1 1 1 | 11 1 1 | L1 1 1 | 11 1 g — —
0 0.2 0.4 0.6 0.8 1 % - -
Photon Energy (GeV) ;dﬁ - ]
g 1
=
e

0
0 0.05 0.1 0.15 0.2 0.25 0.3
Energy Deposition (GeV)




Entries 238948 1,60
3 =7 T X T " Mean 14.35
16000 RMS _0.2876 i
= 0 X 1,55 "
914000 o/E=1.4% =
L = n
12000 g 1,50 - i |
10000 E I 5
- - ° ‘ :
é 1,45 . .
8000 =
o
6000 : 'qé 1,40 -
[ w
- -1 o ]
4000 . .
e L b © g
2000 - — ) o ;
| ' | : 1,30 ; ; . ; :
134 136 138 14 142 144 146 148 15 -10 -8 -6 -4 2
Deviation fi Crystal Center i
energy | GeV eviation from Crystal Center in mm
X Position Resolution at 15 GeV 1,24
DeltaXd.s
108735 L
' 0.07321 1.1 .
= 1.733
- 165.5/ 47
' 3631+ 15.2 E 1,0 4 o @ d
0.002044 : 0.003810 = - ]
\ 1.096 = 0.003 = Py o
5 094 ° L
= °
s -
’ 2
8 0,8
- c
:g 0,7 4 . . .
G(X,y)’\‘ 1 mm § m  X-Direction
064 ® Y-Direction
' H
0!5 l * T T T T
——t - i P —— -10 -8 -6 -4 2 0

Deviation from Crystal Center in mm




wo o+ o @ M~ @ W = & N T o

NS

oqd 90 Jed sedweg w10 sad sejduweg

=]
o

80
Wavelength in nm

L
Wavelength in nm

360 nm

1 Giessen | .

k=] - s] w = Ly =] ur =
o 8] =

o; | Jad sa|dwesg 8| Jad sajdweg




SICCASID| T(360 T(420 T(020 LY(T=+18 C, =100 LY{(100 dk(420 nm)| comment SICCAS LY
%o %o %o phe/MeV at T=18C, % m” SICCAS
limits = 35 = 60 =70 =16 = 910 < 1.1
- . ____________________ ____________________________ |

1451 19.0 58,8 73.8 213 94.1 1,91
1452 25,2 61 74,2 213 94.1 0,72
1453 23,2 57.8 75,3 11,1 00,4 3.94
1454 35,0 67,2 77,8 26,9 93,7 0,69

1455 rus 10.1 32,2 73,5 15,4 03.9 1,68
1456 3, 56,5 73.8 15,6 90,6 6,26 doping 17,1
1457 16.4 41.3 61,9 131 at-253C 87.8 6,31 doping 13,4
1458 20.4 55.8 75,2 17.8 01.3 1013 doping 22,0
1459 11,2 51,6 68,5 19,1 02,1 1,74 doping 21,1
1460 19.1 45,7 63.6 i i 5,80  doping and raw materia] 15,4
1461 5.8 53,0 65,6 19,7 01,7 3,50  doping and raw materia] 20,5
1462 32,5 60,7 74.3 21,9 91,5 0,85 Hoping and raw materia] 17,7
1463 22,9 55,1 67.3 21,5 01,9 0,38 Hoping and raw materia] 19,7
1464 22,7 59,0 74.1 20,5 01.6 0,80  doping and raw materia] 23,9

1465 rus 18 40,3 66,5 12,9 90,8 1,26 9,3
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SICCAS #1456
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Radiation induced absorption coefficient.
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Radiation induced absorption coefficient.
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R&D phase just started (June 2014)
Czochralsky technology (identical to BTCP)
know-how and raw material still available
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