Test of two different fiber & mirror painting (2)

3.9cm

44 5¢cm

WLSF SIPM+

v

Mirror painting
or
nothing

Test in the dark box

Preamplifier

Get the data of Npe

"\ Fibers were fixed

on the light spot

Waveform sampling
oscilloscope

WLSF (Y11)

WLSF (BCF91A)

WLSF (Y11) + silver shine 415001

Laser WLSF ( BCF91A ) + silver shine 415001
source
WLSF (Y11) + Al
WLSF ( BCF91A ) + Al
For laser source:  For SIPM: For the fibers: WLSF (Y11) + Al (bending)
® 420 nm ® Gain:18x105 @ 50cm .
® 1 MHz ® 1436pWb=1pe ® Have been polished WLSF ( BCF91A) + Al (bending)

® \/oltage=26.0V
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Laser source
White light

Filter sheet
(420nm)

Light spot Attenuates




Center3 — Centerl Center4 — Centerl Center5 — Centerl @ Center6 — Centerl = Center7 — Centerl Center8 — Centerl

(Center2 — Centerl) +

o 2 3 4 5 6 7
. . Gain = 7-100-R-e
Gain of the SIPM (SPE) _ %zmst

143.6pvs=1PE

Preamplifier 50Q for

; ;Medestal oscilloscope
1200

1000 ~ Peaks x|

Area Center Width Height
i 3 p.e. | 1 453063E-8 572544E-11 5.43624E-11 664.96661
800 - | 2 8.33702E-8 -8.49256E-11 5.88727E-11 1129.89165
3 8.69636E-8 -2.28389E-10 6.3393E-11  1094.55243
0 . | 4 7.07623E-8 -3.71933E-10 6.76893E-11|  834.1086
E | 5 483356E-8 -517147E-10 7.29513E-11 528.65696
S 600+ K | 6 261374E8 -6.63604E-10 7.11253E-11  293.20097
w 1 | 7 1.18386E-8 -8.09885E-10 7.16004E-11 131.9238
| 8 351806E-9 -058835E-10 5.05406E-11 5555388

400 -

. [ p.e. ‘=

0 T T T L
-3.00E-009 -2.00E-009




NE X BT

WLSF (Y11)

Mt ME ER ot XHTE

Measure
value
mean
min

max
sdev
num
status

P1:area(C1)
-2.0390593 nWb
-1.9546 nWb
-5.5472191 nWb
104.3036 pWb
715.1 pWb
183.697e+3

RN

1nWb=1000pVs

Npe=

1954.6pVs

143.6pVs

C1 @OEE|C? EReED| trend(P1) C -316 nsiAs =
50.0 mV. ‘ 5.00 'Wb 50.0 #/di 100 ns/div |
143.50 me\' ; 8.0 k#/div 2.00n 10kS 10 GSIs 5
| 80.000 kS | 79.966 k#

tren




2029.8pVs
143.6pVs

WLSF (BCF91A)

X EE NE X T e ME EFE o THTE

Measure
value
mean
min

max
sdev
num
status

[SERN FTEO50)

50.0 mV
143.50 mVH

P1:area(C1)
-1.9247852 nWb
-2.0298 nWb
-5.6353561 nWb
54.2625 pWb
735.5 pWb
116.861e+3

8.0 k#/div
80.000 kS|

50.0#/di
200n

~ -316nsfAtE M
100 ns/div {F1E
10kS 10 GS/s &t




2369.3pVs
143.6pVs

WLSF (Y11) + silver shine 415001 N pe=

X EE WNE REX TT Mr ME R o XHTE EE

ry
Measure P1:area(C1)
value -2.3269201 nWb
mean -2.3693 nWb
min -6.2679764 nWb
max 115.8568 pWb
sdev 857.7 pWb
num 100.505e+3
status
C1 @EEW[C? GaseEsm|r  trend(P1) ‘ E 316 nsfARs  (EL)
50.0mV. 500 mV/div 5 | 100 #/di 100 ns/div {2
143.50 mV/|| 0.0 mV of 500n 10 kS 10 GS/s 3R
\‘_ J| 80.000 kS ~ 80.000 k#




2475.1pVs
143.6pVs

WLSF (BCF91A) + silver shine 415001 N pe=

X EE NE MR T ke WE ER 7 RIS R

Measure P1:area(C1)
value -2 6365084 nWhb
mean -2.4751 nWb
min 6.9212608 nWb
max 146.4262 pWb
sdev 886.3 pWb
num 210.943e+3
status v
SN FTETORD) | 1) “trend(P1)] ) 5-E 316 nsfAt= )|
50.0 mV, 5.00 n\Wb 50.0 #/di 100 ns/div {E1E 735 mV.
14350 mV | sq 8.0 k#/div. 200n 10kS 10 GS/s 30 Bl
M_ 80.000 kS!| 79778 k#




WLSF (Y11) + Al 1924.3pVs

143.6pVs

Npe=

X EE WE REX BT e WE ERF 7o ZHTIE EE

Measure P1:area(C1)
value -2.3299717 nWb
mean -1.9243 nWb
min -5.1311909 nWb
max 78.5183 pWb
sdev 718.0 pWb

num 91.014e+3
status e

C1 GEEN[C? EEESWIF1  trend(P1) 572 Jrb=
| 500mV. 500 mVidiv 5.00 n\Wb. 100 #/di 100 ns/div {1
C u3somv LY ofst 8.0 k#/div 5.00 n 10kS 10 GS/s 348
| | | 80.000kS!|__.80.000 kA




WLSF (BCF91A) + Al

1984.1pVs
143.6pVs

Npe=

X EE NE X DT e WE ER ot XHATE EE

A

Measure P1:area(C1)

value -2.4596737 nWb

mean -1.9841 nWb

min -5.1713287 nWb

max 87.6100 pWb

sdev 734.3 pWb

num 110.467e+3

status

C1 WEEc? pEmEmlri  trendPF5) histPl) - 316 nsfAt= (L)
50.0 mV. 00 mV/div 5.00 nWb, 0 #/di 735 mV

) 143.50 mV, : ) Pl

| . 80.000kS | 79,889 ki




(set up) Al+bending

Same location with different fiber

(the diameter of the cup is about 6ecm)




WLSF (Y11) + Al (bending) 1574.4pVs _
143.6pVs

X EE NE MR BT ke WE ER 7 RIS W

Measure P1:area(C1)
value -2.0751348 nWb
mean -1.5744 nWb
min 45794689 nWb
max 60.0255 pWb
sdev 597.6 pWb
num 90.257e+3
status
G G GG ® ;
500mV. 500 mVidiv 5.00 'Wb 50.0 #/di 100 nsldm \f—ﬂ: 735 mV
14350 mV | 0.0 mV ofst{ 8.0 k#ldw 2.00n 10 kS 10 GS/s e ""1‘
| 80.000 kS!|  79.996 ki




WLSF (BCF91A) + Al (bending) 618.4pVs_
143.6pVs

X EE NE MEX BT Fr WE ER o TRTIEEE

Measure P1:area(C1)
value -499 8634 pWb
mean -618.4 pWb
min -1.85/9924 nWb
max 3.6545 pWb
sdev 235.1 pWb
num 111.775e+3
status = 4

) ) G G G 53

500 mV, 500 mV/div 2.00 nWb 50.0 #/di | 100 ns/div {F1E
C w3s0mv 00mv ofst 8.0 k#/div 1.00 n 10kS 10 GSIs
. || 80.000kS!| 79999 k#




Compared results

| BCF9IA Y11

Al (reference group) 14 13
No mirror painting _14 .14
(no difference) (no difference)
Silver 415001 17 16
(+21.4%) (+23%)
- 4 11
Al+bending (-71%) (~15%) (Al —— light leakage)

Our result is consistent with the LHCb Calo TDR

A comparison of Y11 and BCF91A multi-clad fibers has shown that Y11(250) double-clad S-type fiber from
KURARAY [18] and BCF91A from BICRON [19] give about the same light yield,

but that the Y11 S-type has better mechanical properties [20]. The BCFI1A fiber has less mechanical stability
against bending at small radius.



