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More angle measurements




The efficiency drops as the angle becomes larger.
Efﬂ Ci en Cy To be specific, the efficiency drops rapidly at around -50

degrees.
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DURAN S5 X

Total reflection

GENERAL
[ Parameter R12199 | R14374 | R14689 unit
Spectral rasponsa F00 o BED nim
Wavalength of maximum response — nim
Window malerial | Emgiﬂtﬁlnﬂaﬁ =
i MInimum efeciive ares 72— =81 o
Sfructure Circular and linear-iocused —
— NUMDG of Siages 0 =
Base JEDEC No. B14-38 —
Cperating amblent temparature -30 to +50 °C
Slorage lemperalure -3010 +50 *C
Sultabie sockel E678-14W (Sold saparalety) —
MAXIMUM RATINGS (Absolute maximum values)
Parameter R12198 | R14374 | R14689 Unit
Supply votage | e and st Gynoce 50 v
Average anode currant 0.1 mA
Wavelength of laser: 402 nm
Index of reflection: about 1.485
Critical angle a:
inq = 2 0.6734
SINa = — ~ V.
ny 1.485
a~42.33°

http://www.duran-glass.com/feature/shine.html
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gain

gain

Gain is fairly uniform.
BCO035 has larger gain than BCO038.
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gain
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You can recognize a different trend depending on whether the
PMT is rotated or not (the direction of dynode)

Before rotation: TTS and the variation of TTS are larger.
After rotation: TTS is fairly uniform. Slightly larger at smaller

—|-III|III||IIII|IIII|IIII|I|II|IIII||III

N

i

I
Pil

-70

-60

angles. & 5eoE 60w
x  BCO03E rotaled m 2 x  BCOD3S rotated
& BCO035 E F o BCO035
¥ BCO035 rotated 19— ] #  BCO03S5 rolaled
- 8
18— I
— O
| z E
i 1.6—
=] - o
- g @ o
% % % % % % 15 ° 5 5 °
14—
— ® X ® = 3
%%%¥%%§§$ E oy o, %X oxow X x
13 XK < ox
C 4
Co b by b b ool 12;||||||||||||||||||||||||||||||||||||||||
-30 20 -10 0 “=80 -70 -60 =50 40 -30 =20 -10 0

degrees degrees



= E

Ve % BC0038

18— % y

1.73— % a %

1.55— % %

o t | % % :

1‘4_5T|3| L1 |_?|'n| L1 |_6|n| L1 |_5|u| i |_4|-u| L1 |_3|ID| L |_£D| L |_1||JI L1 I{l_',

degrees
E19_—
- % BC0035

'1.3_— %

1.7:— % %;

1.5:_% %

5 % % % %; % % %
£||||||||||||||||||||||||||||||||||||||||
-80 -70 -60 -50 —40 -30 -20 -10 0

degrees

TS

1.4

1.38

1.36

1.34

1.32

1.3

1.28

1.26

—IIII|III|III|III|III|III|III|III

BC0038 rotated

M

2

TTS

1.4

1.38

1.36

1.34

1.32

1.3

1.28

1.26

1.24

-70

-60

=50

—40

-30

-20

-10

0
degrees

I—|II|III|III|III|III|III|III|III|III

BCO035 rotated

2

-70

-60

-50

40

-30

-20

-10

0
degrees



TT
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Direction of dynode

After rotatior
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Conclusion

e Efficiency drops at around -50 degrees.
* Gain is uniform at all angles. (small trend?)
* There is a difference in TTS between before and after rotation.

—>why?



Back up
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TTS
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TTS

BCO0O38& rotated

1.4

1.38

1.36

1.34

1.32

1.3

1.28

—IIII|III|III|III|III|III|III|III

1.26

=

-70

-60

-50

—40

-30

-20

-10

0
degrees

F 6.45—
L o o]
6.4—
— o
6.35—
B o
6.3—
B o
— 0O o]
6.25— @
B o
+IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|
-80 -70 -60 -50 —40 -30 -20 -10 1]
degrees

16




number of photoelectrons/monitor mean
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number of photoelectrons/monitor mean
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TTS

BCOO35 rotated
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BCO038

chargeHist_ch0_111_34
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- ‘l{w p2 0.06 + 0.01
- | %HQ | p4 1541+0.016 | 10
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200 = : i Entries 10522 _ ttimeHist_ ch0_144 34 0 0
N Entries 10367 ool Mean 6.157 6001 Entries 10162
: MEan 6-1 03 2 | Std Dev 1106 : Mean 6.176
600 Std Dev 0.8312 - 2/ ndi 206.1 /56 S0l Std Dev 1.111
- +2 I ndf 236.7 /56 = po 1213+ 262 - %2 / ndf 690.1/56
L p0 5648 + 0.0 | 00— p1 1.079 + 0.021 C po 6208 + 0.0
500— p1 5.244 + 2.079 C p2 0.6189 + 0.0102 400 pi 6.477 + 2.647
C p2 0.6764 + 0.00490 B p3 5.282 + 0.015 - p2 0.6925 + 0.0007
400 . p3 5.863 + 0.003 300 — p4 0.0007322 + 0.0056881 C p3 5.84 + 0.00
- p4 5.623 + 0.001 - 300 p4 15.82 + 0.00
300 200 -
C C 2001
200[— 100 C
- C 100[—
1 00 —_ 0 L | | | L1111 | | | I | T | | L1101 | L1 1 T I=| I
- 4 5 6 7 8 9 10 11 C ~
L Dy E— 5 6 7 8 9 10 11
4 5 6 7 8 9 10 11
_ ttimeHist_ch0_171_34_0_0 - fimeHist_ch0_202 54.0_0 ttimeHist_ch0_235_34_0_0
- Entries 9888 | 700— Entries 9951 - Entries 10424
700 - Mean 6.141 r Mean 6.173 700 _ Mean 6.172
- Std Dev 0.781 | g0l Std Dev 0.7837 C Std Dev 0.7602
600 2 [ ndf 148.8 /56 - % { ndf 1646/56 | F %/ naf 173.1/56
- p0 3141+ 208.9 - PO 2852 £ 144.7 | T pO 6523 £ 0.0
- pi 3.002 + 0.200 | 500 p1 2.697 + 0.136 - pi 5.78 + 0.00
5001 p2 0.6088 + 0.0100 C p2 0.5602 + 0.0093 | 300 p2 0.6316 + 0.0000
B p3 5.782 + 0.022 | 400/— p3 5.764 + 0.018 F p3 5.96 + 0.37
400[— o 3.49 5 045 C p4 4.019 + 0.451 | 400 p4 4.114 £ 0.000
300 :_ 300 — 300 :_
w00k 200 200/
100 C 100{— f00 E
C - 0 C /AR IN RNUR NI AU T O N N e e
- 0_' ) T I RN T A M A A B R O I S R—— 4 5 6 7 8 QLL‘IU 11
o [T E R T A A AN A N A VA A A R S 4 5 6 7 8 9 10 11

4 5 (3 7 8 ] 10 11



BCO038 rotated ST 0 5 S 0 T
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BCO0O38 rotated
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BCOO35
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