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Introduction

A S-G crystal was measured to re-establish
the test set-up with good overall consistency.

Six pre series undoped Csl crystals from SIC
were characterized.

Crystals with the existing Tyvek wrapping plus
an additional Tyvek layer were measured
with both A and B end coupled to PMT via a 2
mm air gap, where A is the marked end.

Reported today are the results with the
coupling end chosen for a better LRU.
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SIC-C0002

SIC-C0003

b | Dimension (mm3)_ Polishing

SIC-C0002,3,5,6,11,12 34x34x200 All faces

Experiments
* Properties measured at room temperature : LO, ER, F/T, and LRU
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RMS/Ave

Systematic Uncertainty Investigated
S-G Csl-60 Measured in 2017 & 2018

Light Response
Uniformity
(Ave and RMS/Ave)

Basic Scintillation Performance
(**Na y source placed at 25 mm from coupling end)
Coupling
end

200 ns 200ns LO | 3000 ns LO | LO(200)/ Fit LO
ER (%) (p.e./MeV) | (p.e./MeV) LO(3000) | (p.e./MeV)

98
0
A 35.4 101 103 98.1% 102 29 (2.3%)
97
0
B 35.5 103 103 99.9% 103 29 (3.69%)
97
0
. 0
A 34.2 102 103 99.4% 102 30 (2.5%)
97
0
. 0
B 35.1 104 104 100.0% 104 29 (4.0%)
0.6%
0 0 0 9 9 9
A 1.7%  0.8% 0.4% 0.7% 04%  1.8% (4.2%)
0.1%
0 9 9 9 9 0
B 06%  0.5% 1.1% 0.1% 06%  1.4% (5.3%)

systematic uncertainties: 1% for LO and F/T ratio, 2% for energy resolution and decay time, and 5% for LRU
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% 'Summary: Chosen End Couplingf™

Crystal ID Cogrﬁ’é'”g (p.eIT/.I\C/)IéV) E.R. (%) FQ) LRU (%)
SIC-C0002 b 180 33 90.5 1.10
SIC-C0003 a 193 33 88.2 0.15
SIC-C0005 a 166 36 /8.4 2.88
SIC-C0006 a 189 34 89.6 2.30
SIC-C0011 a 184 33 86.9 0.38
SIC-C0012 b 170 33 87.4 2.23
Average 180 33 86.8 1.51
RMS 5.4% 1.0 4.6%0 1.03
Average (2017 SIC Csl)| 159 33 93.1 | 3.29
RMS (2017 SIC Csl) 7.4%0 1.1 5.2% 2.06




Summary: A End Coupling

Crystal ID Cogﬁ('j'”g (p.eIT/.I\C/)I.e v) |ER- (%) &T) LRU (%)
SIC-C0002 a 197 34 923 | 2.85
SIC-C0003 a 193 33 88.2 | 0.15
SIC-C0005 a 166 36 784 | 2.88
SIC-C0006 a 189 34 89.6 | 2.30
SIC-C0011 a 184 33 86.9 | 0.38
SIC-C0012 a 197 32 925 | 2.76
Average 188 34 88.0 1.89
RMS 5.7% 1.1 54% | 1.16
Average (2017 SIC Csl) 159 33 93.1 3.29
RMS (2017 SIC Csl) 7.4% 1.1 52% | 2.06




Summary: B End Coupling

Crystal ID Cogﬁ('j'”g (p.eIT/.I\C/)I.e v) |ER- (%) &T) LRU (%)
SIC-C0002 b 180 33 90.5 1.10
SIC-C0003 b 179 34 92.3 3.44
SIC-C0005 b 156 37 91.3 4.78
SIC-C0006 b 175 34 91.3 4.51
SIC-C0011 b 163 34 94.2 2.23
SIC-C0012 b 170 33 87.4 2.23
Average 171 34 91.2 3.05
RMS 5.1% 1.2 2.2% 1.32
Average (2017 SIC Csl) 159 33 93.1 3.29
RMS (2017 SIC Csl) 7.4% 1.1 5.2% 2.06




200 ns PHS: A End Coupling
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200 ns PHS: B End Coupling
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Light Response Uniformity

15k SICMu2e Csl-C0002 A end coupling ] «sE  SICMu2eCsl-C0002 B end coupling ]
1—eo—eo—e — o o ~— 1} o—o s S @ ]
05| 8= (6.7+1.2)% RMS=2.85 % £ o5l 8=(1.8£1.2% RMS=1.10 % £
ok Aveqage L. (P = 19710 e./MeV (Gate 200ﬂ$1 ool ok Avefage L. Dy 5 18010 e./MeV (Gate 200ﬂ$1 i
gl SIC Mu2e CsI-C0003 A end coupllng 5 iBE "SIC Muze Cs1-C0003' B end coupllng )
— 1F > ® ® i — 1F *——o o *—o— o —-
3 sl 5= (0.0512)% RMS=0.15% 2 o5f 3=(84+12)% RMS=3.44 % ki
£ ° [ Avetage L0, = 193 p.e./MeV (Gate=200ns) 1 & " L Avermge LO\< 179 p.e/MeV (Gates200ns) -
O 15[ 'SIC Mu2e Cs1-C0005 A end coupnng 1 ©O sk SIC Mu2e CsI-C0005 B end coupnng k
E 1—e —o—0o—0o—o *—=o - E 1F S % —o—o —o o -
S o5 8=(48+1.2)% RMS=2.88 % S o5[ 3=(-10912)% RMS=4.78 % :
o prAVRRIe L, T 106 pe/MeY (Gaes200ns) | o o -AveRIe L, T 196 pe/Me (Gales200ns)
B 1sf "SIC Muze Cs1-C0006' A end coupnng £ B 1sf SIC Mu2e Csl-C0006 B end coupnng K
N 1L o —————% o N (fF——o—9 o o u
T osk 0= (5441, 2)% “RMS=230 % T os[ 3=(-10.7412)% RMS=3.44% ©
£ ofF Aveqage L O = 18910 &/MeV, (Gate ZOOnsl £ of Aveqage L O = 17610 &/MeV, (Gate ZOOnsl
S isl SIC Mu2e Csl-C0011 A end couplmg E 5 1=k SIC Mu2e Csl-C0011 B end couplmg E
< ] & o @ : < qf *— o ——0 0 o o —o
osf 8=(0.2t1.2)% RuS=038% 0sf 8=(5.81.2)% RMS=2.23 % ]
ok Avegage L. Q = 184 p.e./MeV (Gate 200ﬂ$l Pl of Avegage L. Q = 16?} p.e./MeV (Gate 200ﬂ$l 1
sk SIC Mu2e Csl-C0012 A end coupllng ] 18 SIC Mu2e Csl-C0012 B end coupllng k
1E — o —+o e T — 1k ® oo —o
05F 0=(-6.7£1.2)% RMS=2.76 % 4 o5F 0= (4.9i1.1 % RMS=2.23 0/0 4
oL Average,L.©, = 197 p.e./MeV (Gate=200ns) . .\, ., .1 oL Average,L. O, = 170 p.e./MeV (Gates200ns) , . | ]
0 25 50 75 100 125 150 175 200 0 25 50 75 100 125 150 175 200
Distance from the end coupled to PMT (mm) Distance from the end coupled to PMT (mm)

2/7/2018 Caltech HEP Crystal Laboratory 13



Summary

e Six pre series SIC crystals meet the Mu2e

2/7/2018

specifications. Their LO, energy resolution and
LRU are better than the pre-production
crystals, but the F/T ratio is worse.

Six 1” cube Saint-Gobain Csl samples arrived
Caltech. They are cut at the level where the
final crystals will be cut in different ingots.
Their F/T ratio and radiation hardness will be
measured at Caltech to provide information
for Saint-Gobain.
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