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%) 36 BTLLYSO Bars with/o ESR
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BTL LYSO-907~1079 3.00x3.12x56.3 All faces
All samples received on April 61", 2021 (Tuesday)

Experiments
Properties measured at room temperature : Longitudinal Transmittance

(LT), Light Output (LO) & Decay Time (T)
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1 Proton ESR 1 Proton
2 908 1 Neutron ESR 2 917 1 Neutron
3 927 8 Proton ESR 3 936 8 Proton
4 928 8 Neutron ESR 4 937 8 Neutron
5 947 5 Proton ESR 5 956 5 Proton
6 948 5 Neutron ESR 6 957 5 Neutron
7 967 10 Proton ESR 7 976 10 Proton
8 968 10 Neutron ESR 8 977 10 Neutron
S 987 3 Proton ESR 9 996 3 Proton
10 988 3 Neutron ESR 10 997 3 Neutron
11 1007 9 Proton ESR 11 1016 9 Proton
12 1008 9 Neutron ESR 12 1017 9 Neutron
13 1027 6 Proton ESR 13 1036 6 Proton
14 1028 6 Neutron ESR 14 1037 6 Neutron
15 1047 4 Proton ESR 15 1056 4 Proton
16 1048 4 Neutron ESR 16 1057 4 Neutron
17 1067 2 Proton ESR 17 1078 2 Proton
18 1068 2 Neutron ESR 18 1079 2 Neutron
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" Longitudinal Transmittance (I)

Radio-luminescence weighted LT and LT@430 nm
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Transmittance (%)

Longitudinal Transmittance (Il)

Radio-luminescence weighted LT and LT@430 nm
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7 Longitudinal Transmittance (lIl)

Radio-luminescence weighted LT and LT@430 nm
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| BTL LYSO 3.12x3.00x56.3 mm®
g |- 18 unwrapped samples

| Average EWLT =78.1%

6 | RMS/Ave = 1.6%
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Good correlation observed between EWLT and cutoff wavelength
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Samples with Teflon block or ESR film wrapping, and air gap
coupled to R1306 PMT trlggered by a Na-22 source at crystal center
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Samples with Teflon block or ESR film wrapping, and air gap
coupled to R1306 PMT trlggered by a Na-22 source at crystal center
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Samples with Teflon block or ESR film wrapping, and air gap
coupled to R1306 PMT triggered by a Na-22 source at crystal center
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Summary: LO, 7, F/T, and LO/~

| BTL LYSO 3.12x3.00x56.3 mm® : | BTL LYSO 3.12x3.00x56.3 mm®
s|- 18 unwrapped samples g |- 18 unwrapped samples
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o 4 o 4t
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2 N %0'....\\\\\\ — observed for ESR
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o0 ~Z0o___s0e” 00 1000 1100 1200 G 30 40 41 42 43 ae 45 46 47 s i
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o e T the vendors 6 and
8F L
o L Ly :
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QO 2+ O | .
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Vendor 6 and 10 show low LO/t with their ESR wrapping

30

20~

L.O./x (p.e./MeV/ns)

LYSO bar 3. 12><3 OD><56 3 mm

10 [ OLYSO bar wnfh Teflon Wrappmg
.LYSO bar W|th ESR Wrappmg |

[ Q T .
- o LR AR

Q(L 0 /t)ESRI(L o. /1:]

Teflon

(L.0 /1) go/(L.0./T) 1oy (%)
°

Z LY;so; bagr 3.;12><3 00><55 3 mm’

3 .....‘...........

1151 T OUNR | WO WU NN . SRR . OO - WOOR. SO SO .

I S T N N N
o 1 2 3 4 5 6

Vendor ID

5/19/2021

7

8 9 10

11

L.O. (200)/L.0. (2000) (%)

F/Tesr/F/ Trefion (%)

—
o
o

X
o
o

©
w

©
o

[o0]
w

=]
o

90

LYSO bar 3 12><3 OD><56 3 mm

""“

oiLYs
OLYSO bar W|th ESR wrapplng

O befr witﬁ Teﬁon w

rappmg

u;

; bar g 12><3 0

+++++?

o F/TESR/FIT

Teflo
i

n

D><56 3 m

0

1

2

3

4

5 6

Vendor ID

Presentation bv Chen Hu in the CMS BTL General meetina

9 10 M

14



Summary

LT, LO, F/T and t are measured for thirty six 2021 BTL LYSO
bars with/o ESR wrapping.

Consistent EWLT, LO, t, and LO/t values of 78.1%/78.0%,
1012/964 p.e./MeV, 43.6/43.3 ns, and 23.3/22.3 are
observed for Teflon/ESR wrapped LYSO bars.

ESR wrapped samples from the vendors 6 and 10 show
lower LO. Rewrapping two bare samples with 3M ESR film
brings back their LO, indicating poor wrapping quality.

Hadron damage tests are under way with eighteen LYSO
bars of with/o ESR wrapping each for TF:n at Lowell and
TF:p at Fermilab ITA.
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