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A Brief Summary

e Two measurements for Mu2e Csl crystals: (1) C1479, C1482 and
C1493 with the Mu2e wrapping, provided by Dr. Dexu Lin and
(2) long term recovery of four Csl crystals after irradiation.

e Average light output (LO), FWHM energy resolution, Fast/Total
(F/T) ratio and rms of LO were measured at seven points along
the sample by using the Hamamatsu R2059 PMT for two
alternative ends coupled to the PMT, and were compared to the
Mu2e specifications: > 100 p.e./MeV, <45%, >75% and < 5%,
respectively.

e The measured LO & energy resolution for the Mu2e wrapping
was corrected to the standard two layers Tyvek paper wrapping.

e C1479 and C1493 meet the Mu2e spec, while C1482 fails the LO
spec of > 100 p.e./MeV.

 No recovery was observed up to 1,313 & 929 days in four Csl
crystals, indicating a stable calorimeter.
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MuZ2e Undoped Csl Crystal C1479

Couplin L.O. E.R. F/IT | LRU
Crystal ID piing i - "
end (p.e./MeV) (%) (%) (%)
A 96 42 75 4.4
C1479
B 96 42 74 1.9
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MuZ2e Undoped Csl Crystal C1482

Couplin L.O. E.R. F/T | LRU
Crystal ID Piing N - -
end (p.e./MeV) (%) (%) (%)
A 82 45 79 7.7
C1482
B 81 45 80 1.6
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MuZ2e Undoped Csl Crystal C1493

Couplin L.O. E.R. FIT LRU
Crystal ID Ping . 0 "
end (p.e./MeV) (%) (%) (%)
A 97 39 92 0.4
C1493
B 99 40 92 4.8
LI BN BN L N B BN B B AL T LN B B B NN BN B
S 45k Mu2e Csl-C1493 A end coupling | 5 15l Mu2e Csl-C1482 B end coupling _
o O
8 1 o = s ® # & * 8 1 & 80— ¢ & e -
£ s 5=(06t1.2% RMS=0.4 % i £ sl 8=(119:12)% RMS=4.8 % i
= [ AvprageLO. =97 pe/MeV (Gate=2q0ns) = [ AvprageLO. = 99pe/MeV (Gate=2q0ns) |
8 0 T+t 8 e o B B B B L B L L L
N i N [
w® 1°r - w 1°r =
=S T E I T
5 I—eo—eo—o—= 5 —a—» 5 1 ¥ & %—8 o o o -
Z : Z :
05k 8=(2.0£1.2)% RMS=1.0 % i o5k 8=(-12.0£1.2)% RMS=5.2 % N
0 :A:V}er:a:g:e}L:'C:)': T 105 [De/N!eV (q-lxate=1?000n?) i 0 AvierageiLO T 106 [De/N!eV (q-l-ate=1?000nl§) e
. | B Ratio 200/3000 ] . | B Ratio 200/3000 ]
'4(—3- | s} O [ ] o = H [ ] ﬁ B = O m [ | = O
X o8 - O 08f .
LL 06 ] L 06 .
., LAve Ratio 200/3000=0.92  RMS of 200/3000=0.7% | o4 LAve Ratio 200/3000=0.92  RMS of 200/3000=0.5% |
) 20 40 60 80 100 120 140 160 180 200 0 20 40 60 80 100 120 140 160 180 200
Distance from the end coupled to PMT (mm) Distance from the end coupled to PMT (mm)

9/16/2020 Reported by Chen Hu in the Mu2e Calorimeter Meeting



Light Output Correction

LO/resolution Correction due to different wrapping

http://www.hep.caltech.edu/~zhu/talks/ryz_180328 Tyvek.pdf
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Summary
C1479 and C1493 meet the Mu2e spec

C1482 fails the LO spec: >100 p.e./MeV

Coupling L.O. . F/T o
Crystal ID end (p.e./MeV) E.R. (%) (%) LRU (%)

a 109 40 75 4.4
C1479

b 109 40 74 1.9

a 93 42 79 1.7
C1482

b 92 42 80 1.6

a 110 37 92 0.4
C1493

b 113 38 92 4.8

F/T: C1479 at the boundary, C1483 and C1492 are OK
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Long Term LO Recovery after Radiation

Light Output (p.e./MeV)
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No recovery was
observed up to

1,313 & 929 days
for two Csl

crystals each from
S-G and SIC
respectively,

indicating a stable
calorimeter
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200 ns PHS: Csl Crystal C1479
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200 ns PHS: Csl Crystal C1482
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200 ns PHS: Csl Crystal C1493
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