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NPE results of new prototype WC

PMT Photocathode + NPE
Window
H11284-100UV  SBA + UVT 116 £ 6
H6522 BA + UVT 78 £ 0.3(stat.) + 4
H1949-50 BA + BSG 69 + 0.3(stat.) + 4
H7195 BA + BSG 84 + 0.3(stat.) £5
H7195UV BA + UVT B A0 74 + 0.3(stat.) +4
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A y-dependence of NPE
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*2) G.Finocchiaro et al., Proceedings of Technology and
Instrumentation in Particle Physics 2014 (2014)
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Absorption spectrum of water
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*1) G. M. Hale and M. R. Querry, Appl. Opt., 12, 555-563 (1973).
*2) R. M. Pope and E. S. Fry, Appl. Opt., 36, 8710-8723 (1997).
*3) T. I. Quickenden and J. A. Irvin, J. Chem. Phys., 72, 4416-4428 (1980).



Light intensity which relates to NPE

as a function of the wavelength

Water absorption, transmittances of acrylic window and PMT window,

and PMT Quantum efficiency were taken into account.
The reflectance of a Tyvek sheet was not considered here.
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v-dependence

Not only NPE itself but also

the y-dependence changed
depending on a configuration
and water absorption spectrum

(purity of water).

Compare these integrals with

a variety of configurations = Next page !
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Relative NPE for a variety of configurations

Configuration | Water g [(‘]"] Configuration | Water ¥ [em]
abso. | +30 420 410 | 0 | -0 20 30 abso. | 430 420 410 | o [ -0 20 30
® 1 297 101 134 | 100 | 077 080 047 ® 1 252 152 108 | 081 | 063 049 039
+SBA+UVT | 2 | 135 121 110 | 100 | 091 084 077 +BA+UVT | [Sum] | [1.04] [1.24] [1.06] | [1.00]
. 2 098 080 080 | 073 | 067 061 056
Sum] | [1.06] [1.02] [L.01] | [1.00] ' ' !
(1.34)  (1.22) (1.10) | (1.00) | (0.92) (0.84) (0.77)
@ 1 307 179 126 | 095 | 073 057 045 _
[Sum] | [1.06] [1.03] [1.01] | [1.00]
UV 3.23 88 33 00) | (0.77) (0.60) (047
Baky+ (3.23) (1.88) (1.33) | (1.00) | (0.77) (0.60) (0.47) ® 1 188 134 100 | 077 | 0.60 048 038
. T T . c 1 © =4
+SBA+UVT | [Sum] | [1.85] [1.24] [1.05] | [1.00 BC-630+UV00 (244) (L.74) (1.30) | (1.00) | (0.78) (0.63) (0.49)
2 128 1.5 1.04 | 094 | 08 079 072 LBALBSG | [Sum] | [146) [1.19] [104] | [1.00)
(1.36) (1.22) (L.11) | (1.00) | (0.91) (0.84) (0.77) 2 054 049 045 | 042 | 039 036 034
[Sum| | [1.07] [1.03] [1.01] | [1.00] (1.29) (1.17) (1.07) | (1.00) | (0.93) (0.86) (0.81)
® 1 307 180 127 | 095 | 073 057 045 [Sum| | [1.05] [1.01] [1.00] | [1.00]
BaF;+S0 (3.23) (1.89) (1.34) | (1.00) | (0.77) (0.60) (0.47) ® 1 217 162 124 | 096 | 075 050 047
+SBA+UVT | [Sum| | [1.85] [1.24] [1.06] | [1.00] BC-6304-£001 (2.26) (1.69) (1.29) | (1.00) | (0.78) (0.61) (0.49)
2 128 115 104 | 095 | 08 079  0.72 +SBA+UVT | [Sum| | [1.38] [1.15] [1.04] | [1.00]
Sum| | (106] [1.02] [1.00] | [1.00] (1.28)  (1.15) (1.06) | (1.00) | (0.94) (0.87) (0.83)
S 1.05] [L01] [1.00] | [1.00
@ 1 307 180 127 | 095 | 073 057 045 [Sum] | [L05] [Lo1] [1.00} | [1.00]
_ ~ , ® 1 175 131 100 | 078 | 061 048 038
BaF 3 +#000 (3.23)  (1.89) (1.34) | (1.00) | (0.77) (0.60) (0.47)
_ BC-630+#001 (2.24) (1.68) (1.28) | (1.00) | (0.78) (0.61) (D.48)
+SBA+UVT [1.85] [1.24] [1.06] | [1.00] ) ,
' 4BA+UVT | [Sum| | [1.36] [1.15] [1.03] | [1.00]
2 1.24 L12 102 0.93 0.8 0.7 0.1 2 0.48 0.44 0.40 0.37 0.35 0.32 .30
(1.33)  (1.20) (1.10) | (1.00) | (0.91) (0.84) (0.76) (130) (L19) (108) | (1.00) | 095) (086) (081)
[Sum| | [1.05] [1.02] [1.01] | [1.00] [Sum] | [1.06] [1.02) [1.02] | [1.00]




Relative NPE for a variety of configurations

Configuration | Water y [em] Configuration | Water ¥ [em]
abso. | +30 420 410 | 0 | -0 20 30 abso. | 430 420 410 | o [ -0 20 30
® | 397 101 L34 | L00w] 077 060 047 ® 1 | 252 152 108 | 081 | 063 049 039
BC-630+UV00 | [Sum] | [1.87] [1.25] [1.06] | [1.00] BC-630+UV00 (311) (1.88) (1.33) | (1.00) | (0.78) (0.60) (0.48)
$SBASUVT | 2 [ 135 121 110 | Loo | 091 O®k 077 +BA+UVT | [Sum] | [1.04] [1.24] [1.06] | [1.00]
. _ 2 | oo8 080 o080 | 073 | 067 061 056
Sum| | [1.06] [1.02] [1.01] | [1.00] g ' ' ’
(1.34) (1.22) (1.10) | (1.00) | (0.92) (0.84) (0.77)
- 1 307 179 126 | 095 | 073 057 B4
® : ' ’ ' ””\IH"\\ [Sum] | [1.06] [1.03] [1.01] | [1.00]
BaF,+UV00 3.93) (1.88) (1.33) | (1.00) | (0.77) (0.60) (0.47
aFy+ (3.23) (1.88) (1.33) | (1.00) | (0.77) (0.60) (0.47) X ! 188 134 100 | 077 | 060 048 038
+SBA+UVT | [Sum] | [1.85] [1.24] [1.05] | oo ~ 19)
NOZDEHEHETUIEL |
> s s o1e | Exp.d, Exp2ZENEND DA EHE TLUIRBIE
(1.36) (1.22) (L.11) N N 111% 1 N 1.3
e (Exp2 D A DExp. 1ELERTAEHEXTEA KEZLY) .
Sum] | [1.07] [.03] [ro1] | VT e ST e 181)
@ 1 307 180 127 | 095 | 073 057 045 (Sum| | [1.05] [1.01] [1.00] | [1.00]
BaF2+50 (3.23) (1.89) (1.34) | (1.00) | (0.77) (0.60) (0.47) ® 1 | 217 162 124 | 096 | 0.75 059 047
+SBA+UVT | [Sum] | [1.85] [1.24] [1.06] | [1.00] BC-6304-£001 (2.26) (1.69) (1.29) | (1.00) | (0.78) (0.61) (0.49)
2 128 115 104 | 095 | 08 079  0.72 +SBA+UVT | [Sum| | [L38] [L.15] [1.04] | [1.00]
Sum] | (106 [102] [100] | (10O (128) (1.15) (1.06) | (1.00) | (0.04) (0.87) (0.83)
s .05] [1.01] [1.00] | [1.00
@ 1 307 180 127 | 095 | 073 057 045 [Sum] | [L.05] [L.01] [1.00] | [1.00]
_ ) N ® 1 175 131 100 | 0.78 | 0.61 048 038
BaFy+ 4000 (3.23) (1.89) (1.34) | (1.00) | (0.77) (0.60) (0.47)
) _ BC-630+#001 (2.24) (1.68) (1.28) | (1.00) | (0.78) (0.61) (0.48)
+SBA+UVT 1.85)  [1.24] [1.06] | [1.00] , _
- - +BA+UVT | [Sum] | [1.36] [1.15] [1.03] | [1.00]
2 124 112 102 | 093 ) 08 078 071 2 048 044 040 | 037 | 035 032 030
(1.33) (1.20) (1.10) | (1.00) | (0.91) (0.84) (0.76) (130) (119) (1.08) | (L00) | (0.95) (056) (081)




Relative NPE for a variety of configurations

Configuration Water ¥ [(‘]u] Configuration | Water v [rlll]
abso. | +30 420 410 o | -0 20 30 abso. | +30 420 410 0 | -0 20 30
® 1 397 1.01 1.34 1.00 0.77 0.60 047 ® 1 2.52 1.52 1.08 0.81 0.63 0.49 0.39
BC-630+UVO00 | [Sum] | [1.87] [1.25] [1.06] | [1.00] s BN V00 (311) (1.88) (1.33) (1.00) | (0.78) (0.60) (0.48)
b S—BRU o 1
#SBA4UVT | 2 | 135 121 110 | 1.00 | oot ®75 BEERLUY v | s 000 020 0| nw
, . 2 | 008 080 o0s0f 073 | 067 061 056
Sum] | [1.06] [1.02] [L.01] | [1.00] ' ' !
(1.34)  (1.22) (1.10) | (1.00) | (0.92) (0.84) (0.77)
@ 1 307 179 126 | 095 [ 073 057 045 , _
[Sum] | [1.06] [1.03] [1.01] | [1.00]
3aF,+UV00 3.23) (1.88) (1.33) | (oo | (0.77) (0.60) (047
Baky+ (3.23) (1.88) (1.33)) (1.00) ) (0.77) (0.60) (0.47) ® 1 188 134 100 | 077 [ 060 048 038
K T If 4 I -.- I i |r
+SBA+UVT | [Sum] | [1.85] [1.24] [1.05] |{E:00) BC-630+UV00 (244) (L.74) (1.30) | (1.00) | (0.78) (0.63) (0.49)
2 128 115 104 | 094 | 08 079 072 LBALBSG | [Sum] | (146] [L19] [1.04] | [1.00]
(1.36) (1.22) (L.11) | (1.00) ) (0.91) (0.84) (0.77) 2 054 040 045 | 042 | 030 036 034
[Sum] | [1.07] [1.03] [1.01] | [1.00] (1290 (1.17) (o7 | (1.00) | (0.03) (0.86) (0.81)
©) 1 307 180 127 | 095 [ 073 o057 045 (Sum] | [1.05] [L01] [1.00] | [1.00]
BaF,+80 (3.23) (1.89) (1.34) | (1.00)] (0.77) (0.60) (0.47) ® 1 217 162 124 | 096 | 075 059 047
+SBA4+UVT | [Sum| | [1.85] [1.24] [1.06] | [1.00] BC-630+#001 (2.26) (1.69) (1.29)] (1.00) | (0.78) (0.61) (0.49)
2 128 115 104 | 095 [ 08 079 072 +SBA+UVT | [Sum| | [1.38] [1.15] [1.04] | [1.00]
Sum] | (106] (102 [100] | [1.00) (1.28) (1.15) (1.06) | (1.00) | (0.94) (0.87) (0.83)
S .05 [Lo1]  [1oo] | [1.00
@ 1 307 180 127 | 095 | 073 057 045 [Sum] | [1.05] [1.01] [0} | [1.00]
_ ~ , ® 1 175 131 100 | 078 | 061 048 038
BaF,+4000 (3.23) (1.89) (1.34) | (1.00)] (0.77) (0.60) (0.47)
) _ BC-630+4001 (224) (1.68) (1.28) [ (1.00) | (0.78) (0.61) (0.48)
LSBALUVT 1.85]  [1.24] [1.06] | [1.00] , , ,
~ - +BA4UVT | [Sum] | [1.36] [1.15] [1.03] | [1.00]
2 124 112 102 |pEy 086 078 071 2 048 044 040 | 037 | 035 032 030
(1.33) (1.20) (L.10) | (1.00)] (0.01) (0.84) (0.76) w30) 119) (108) ] ooy | 095 (0s6) (81)
[Sum| | [1.05] [1.02] [1.01] | [1.00] [Sum] | [1.06] [1.02) [1.02] | [1.00




Relative NPE for a variety of configurations

Configuration | Water y [em] Configuration | Water ¥ [em]
abso. | +30 420 410 | 0 | -0 20 30 abso. | +30 420 410 | IEEE
® 1 397 101 134 | 100 | 097 060 047 ® 1 252 152 108 | 081 | 063 049 0390
$SBA4UVT | 2 | 135 121 110 | 1.00 | 001 084 077 +BA+UVT | [Sum] | [1.04] [1.24] [1.06] | [1.00]
, _ 2 008 080 080 | 073 | 067 061 056
Sum| | [1.06] [1.02] [1.01] | [1.00] ' ' ’
(1.34)  (1.22) (1.10) | (1.00) | (0.92) (0.84) (0.77)
® 1 307 179 126 | 095 | 073 057 045 , _
[Sum] | [1.06] [1.03] [1.01] | [1.00]
BaF,+UV00 3.23) (1.88 a3 00) | (0.77)  (0.60) (047
aFy+ RS e VR T v L ) ® 1 188 134 100 | 077 | 0.60 048 038
" T I . I _' I i !.-
+SBA+UVT | [Sum] | [1.85] [1.24] [1.05] | [1.00 BC-630+UV00 (244) (L.74) (1.30) | (1.00) | (0.78) (0.63) (0.49)
2 128 115 104 | 0.94 +BA4BSG | [Sum] | [1.46] [1.19] [1.04] | [1.00]
(1.36) (1.22) (L.11) | (1.00) 2 054 049 045 | 042 | 039 036  0.34
[Sum| | [1.07] [1.03] [1.01] | [1.00] (1.29) (1.17) (1.07) | (1.00) | (0.93) (0.86) (0.81)
® 1 307 1.80 127 | 095 (Sum] | [1.05] [L01] [1.00] | [1.00]
BaF+80 (3.23) (1.80) (L.34) | (1.00) | (0.77) (0.60) ® 1 217 162 124 | 096 | 075 059 047
+SBA+UVT | [Sum| | [1.85] [1.24] [1.06] [1 mI BC-6304#001 (2.26) (1.60) (1.20) | (1.00) | (0.78) (0.61) (0.49)
2 1.98 1.15 1.04 TN serarvr | @l | aw 1.15]  [1.04] | [1.00]
(1.35) (1.21) (1.09) y Ob\ 1 ' f& é ;j 'ﬁiﬁ*%"t 1.54 0.50 0.47 0.44 0.41 0.39
‘ . L15)  (1.06) | (1.00) | (0.94) (0.87) (0.83)
[Sum]| | [1.06] [L.02] [L.00] A |
. ﬁn)l.g"o)iﬁ 0)\/12{7? i%ﬁé 101 [1.00] | [1.00]
@ 1 3.07 180 127
, ~ 175 131 100 | 078 | 061 048 038
BaF,+4000 (3.23)  (1.80) (1.34) | (1.00) | (0.77) (0.60) (0.47)
) _ BC-630+4001 (2.24) (L.68) (1.28) | (1.00) | (0.78) (0.61) (0.48)
+SBA+UVT 1.85]  [1.24]  [1.06] | [1.00] , , _
- +BA+UVT | [Sum] | [1.36] [1.15] [1.03] | [1.00]
2 5 - -
2 124 L1z L02 | 093 | 08 078 071 2 048 044 040 | 037 | 035 032 030
(1.33)  (1.20) (L.10) | (1.00) | (0.01) (0.84) (0.76) (130) (119) (108) | (1L.00) | (095) (086) (81)
[Sum] | [1.05] [1.02] [1.01] | [1.00] (Sum] | [1.06] [L.02] [1.02] | [1.00]




Relative NPE for a varietyv of configurations

y-IRTE TS
Exp 2D A DEREFXFSIESEIDBIELIZEIFEIZED

Configuration | Water y [em] Configuration | Water ¥ [em]
abso. | +30 420 410 | 0 | -0 20 30 abso. | 430 420 410 | o [ -0 20 30
@ 1 397 1.01 1.34 1.00 0.77 0.60 0.47 &) 1 2.52 1.52 1.08 0.81 0.63 0.49 0.39
4+ A" y [ 1.2
4SBA4UVT | 2 | 135 121 110 | 100 | 0091 o084 077 BA+UVT | [Sum| | [194] [1.24] [1.06] | [1.00]
, _ 2 | 098 080 080 | 0.73 | 067 061 056
Sum| | [1.06] [1.02] [1.01] | [1.00] ' ' ’
(1.34)  (1.22) (1.10) | (1.00) | (0.92) (0.84) (0.77)
® 1 307 179 126 | 095 | 0.73 057 045 , _
[Sum] | [1.06] [1.03] [1.01] | [1.00]
BaF,+UV00 3.23) (1.88) (1.33) | (1.00) | (0.77) (0.60) (047
aFy+ (3.23) (1.88) (1.33) | (1.00) | (0.77) (0.60) (0.47) ® 1 188 134 100 | 077 | 0.60 048 038
" T" . I _' I i !.-
+SBA+UVT | [Sum] | [1.85] [1.24] [1.05] | [1.00 BC-630+UV00 (244) (L.74) (1.30) | (1.00) | (0.78) (0.63) (0.49)
2 128 115 104 | 0.%¢ | 08 079 072 +BA4BSG | [Sum] | [1.46] [1.19] [1.04] | [1.00]
(1.36) (1.22) (L.11) | (1.00) | (0.91) (0.84) (0.77) 2 054 049 045 | 042 | 039 036  0.34
[Sum| | [1.07] [1.03] [1.01] | [1.00] (1.29) (1.17) (1.07) | (1.00) | (0.93) (0.86) (0.81)
©) 1 307 180 127 | 095 | 0.73 057 045 (Sum] | [1.05] [L01] [1.00] | [1.00]
BaF,+S0 (3.23) (1.89) (1L.34) | (1.00) | (0.77) (0.60) (0.47) ® 1 217 162 124 | 096 | 075 059 047
+SBA+UVT | [Sum| | [1.85] [1.24] [1.06] | [1.00] BC-630+4001 (226) (1.69) (1.20) | (1.00) | (0.78) (0.61) (0.49)
2 128 115 104 | 095 | 08 079  0.72 +SBA+UVT | [Sum| | [1.38] [1.15] [1.04] | [1.00]
Sum| | (106 [102] [1.00] | [1.00] (1.28)  (1.15)  (1.06) | (1.00) | (0.94) (0.87) (0.83)
S .05 [L01]  [1.00] | [1.00
@ 1 307 180 127 | 095 | 073 057 045 [Sum] | [L.05] [L.01] [1.00] | [1.00]
, ) , ® 1 175 131 100 | 078 | 0.61 048 038
BaF,+4000 (323) (1.89) (1.34) | (1.00) | (0.77) (0.60) (0.47)
) _ BC-63044001 (2.24) (L.68) (1.28) | (1.00) | (0.78) (0.61) (0.48)
+SBA+UVT 185 [1.24] [1.06] | [1.00] , , _
- +BA+UVT | [Sum] | [1.36] [1.15] [1.03] | [1.00]
2 5 - -
2 124 L1z L02 | 093 | 08 078 071 2 048 044 040 | 037 | 035 032 030
(1.33) (1.20) (1.10) | (1.00) | (0.91) (0.84) (0.76) (1.30) (1.19) (L.08) | (1.00) | (0.05) (0.86) (0.81)
[Sum] | [1.05] [1.02] [1.01] | [1.00] (Sum] | [1.06] [L.02] [1.02] | [1.00]




Relative NPE for a variety of configurations

Configuration | Water y [em] Configuration | Water v [em]
abso. | +30 420 410 | 0 | -0 20 30 abso. | 430 420 410 | B
o 1 597 101 134 | 100 | 077 060 047 ® 1| 252 152 108 | 081 | 063 049 039
BC-630+UV00 | [Sum] | [1.87] [1.25] [1.06] | [1.00] BC-630+UV00 (3.11)  (1.88)  (1.33) | (1.00) | (0.78) (0.60) (0.48)
#SBA4UVT | 2 | 135 121 110 | 1.00 | 091 084 077 +BA+UVT | [Sum] | [1.04] [1.24] [1.06] | [1.00]
. _ 2 | 098 080 080 | 073 | 067 061 056
[Sum] | [1L06] [102] [LO1] | {100 (1.34) (1.22) (1.10) | (1.00) | (0.92) (0.80) (0.77)
® 1 307 179 126 | 095 | 073 057 045 um] | (106 (103 (ron] | (100
BaF,+UV00 (3.23) (1.88) (1.33) | (1.00) | (0.77) (0.60) (0.47) 5 T 13 100 o Tom0 om  ome
+SBA+UVT | [Sum] | [185] [1.24] [1.05] | [1.00] BC-630+TUV00 (244) (L.74) (1.30) | (1.00) | (0.78) (0.63) (0.49)
2 128 115 104 | 094 +BA4BSG | [Sum] | [1.46] [1.19] [1.04] | [1.00]
(1.36)  (1.22)  (L11) | (1.00) 2 | 054 040 045 | 042 | 030 036 034
[Sum] | [1.07]  [1.03] [1.01] | [1.00] (1.20) (1.17) (1.07) | (1.00) | (0.93) (0.86) (D.81)
@ 1 307 1.80 127 | 095 (Sum] | [1.05] [101] [1.00] | [1.00]
BaF,+80 (3.23) (1.89) (1.34) | (1.00) ® 1| 217 162 124 | 096 | 075 059 047
+SBA+UVT | [Sum] | [1.85] [1.24] [1.06] [1 D{]] N BC-630+£001 (2.26) (1.69) (1.29) | (1.00) | (0.78) (0.61) (0.49)
2 1.98 1.15 1.04 N LERALTTVT | (€ Mgl sl [1.04] | [1.00]
(135 (121) (109) Y= O'CJ:'FO)*D]_( f&é;j'-%ﬁ*ﬁ"t 050 | 047 | 0.4 041 039
- . (1.06) | (1.00) | (0.04) (0.87) (0.83)
s e (pMTOMEREA E FCRCEEE)
— sm s o PEERADZEOVRFIEEAS v or o0 0w
R ey e, (128) | (1 X : ,
FSBATUVT (185 [1-24] [1.06] | [1.00] +BA4UVT | [Sum| | [1.36] [1.15] [1.03] | [1.00]
2 124 112 102 | 093 | 08 078 071 2 | 048 044 040 | 037 [ 035 032 030
(1.33) (120} (1.10) | (1.00) ( (0.91) (0.34) (0.75) (130) (1.19) (1.08) | (1.00) | (0.95) (0.86) (0.81)
[Sum] | [1.05] [1.02] [1.01] | [1.00] (Sum] | [1.06] [L02] [1.02] | [1.00]




Relative NPF far a viarietyv nf ranfiociiratinng

y- IR F M (fl
Exp 2D ADEREFXFSHIESEBIDRITEELIZEIFEIZED

nJLJ’“)

Configuration Water ¥ [(‘]u] Configuration | Water v [rlll]
abso. | +30  +20 410 | \ -10 -20 -30 abso. | +30  +20 +10 \ \ -0 20 -30
® 1 397 1.01 1.34 1.00 0.77 0.60 047 ® 1 2.52 1.52 1.08 0.81 0.63 0.49 0.39
4SBA4UVT | 2 | 135 121 110 | 100 | 001 o084 077 +BA+UVT | [Sum] | [1.94] [1.24] [1.06] | [1.00]
, . 2 098 080 080 | 073 | 067 061 056
Sum| | [1.06] [1.02] [1.01] | [1.00] ' ' ’
(1.34)  (1.22) (1.10) | (1.00) | (0.92) (0.84) (0.77)
@ 1 307 179 126 | 095 | 073 057 045 _ _
[Sum] | [1.06] [1.03] [1.01] | [1.00]
3aF, - UV00 3.23 88 33 00) | (0.7 0.60) (047
Baky+ (3.23) (1.88) (1.33) | (1.00) | (0.77) (0.60) (0.47) ® 1 188 134 100 | 077 | 0.60 048 038
K T If 4 I -.' I i Ir
+SBA+UVT | [Sum] | [1.85] [1.24] [1.05] | [1.00 BC-630+UV00 (244) (L.74) (1.30) | (1.00) | (0.78) (0.63) (0.49)
2 128 115 104 | 0.%¢ | 08 079 072 IBALBSG | [Sum] | [1.46] [1.19] [1.04] | [1.00]
(1.36) (1.22) (L.11) | (1.00) | (0.91) (0.84) (0.77) 2 054 040 045 | 042 | 039 036 034
[Sum| | [1.07] [1.03] [1.01] | [1.00] (1.29) (1.17) (1.07) | (1.00) | (0.93) (0.86) (0.81)
©) 1 307 180 127 | 095 | 0.78 057 045 [Sum| | [1.05] [1.01] [1.00] | [1.00]
BaF,+80 (3.23) (1.89) (1.34) | (1.00) | (0.77) (0.60) (0.47) ® 1 217 162 124 | 096 | 075 050 047
+SBA+UVT | [Sum| | [1.85] [1.24] [1.06] | [1.00] BC-630+#001 (2.26) (1.69) (1.20) | (1.00) | (0.78) (0.61) (0.49)
2 128 115 104 | 095 | 08 079  0.72 +SBA+UVT | [Sum| | [1.38] [1.15] [1.04] | [1.00]
{135} [121} (109:} UDU] {0!}” {083} {{]?G}I 2 0.60 0.54 0.50 0.47 0.44 0.41 0.39
Sum| | (106] [1.02] [1.00] | [1.00] (1.28)  (1.15) (1.06) | (1.00) | (0.94) (0.87) (0.83)
- : S [1.05] [L.01] [1.00] | [1.00
@ 1 307 180 127 | 095 | 073 057 045 [Sum] | [L05] [Lo1] [1.00} | [1.00]
_ ® 1 175 131 100 | 078 | 061 048 038
BaF 3 +#000 (3.23)  (1.89) (1.34) | (1.00) | (0.77) (0.60) (0.47)
) _ BC-630+#001 (2.24) (1.68) (1.28) | (1.00) | (0.78) (0.61) (D.48)
+SBA+UVT 1.85]  [1.24] [1.06] | [1.00] , ) ,
~ - 4BA+UVT | [Sum| | [1.36] [1.15] [1.03] | [1.00]
2 1.24 L12 102 0.93 0.8 0.7 0.1 2 0.48 0.44 0.40 0.37 0.35 0.32 .30
(1.33)  (1.20) (1.10) | (1.00) | (0.91) (0.84) (0.76) (130) (L19) (108) | (1.00) | 095) (086) (081)
[Sum| | [1.05] [1.02] [1.01] | [1.00] [Sum] | [1.06] [1.02) [1.02] | [1.00]




Relative NPE for a variety of configurations

Configuration | Water y [em] Configuration | Water ¥ [em]
abso. | +30 420 410 | 0 | -0 20 30 abso. | +30 420 410 | IEEE
@ 1 397 1.01 1.34 1.00 0.77 0.60 0.47 &) 1 2.52 1.52 1.08 0.81 0.63 0.49 0.39
BC-630+UV00 | [Sum] | [1.87] 25]  [1.06] | [1.00] BC-630-+UV00 (3.11) (1.88) (1.33) | (1.00) | (0.78) (0.60) (0.48)
+SBA+UVT 2 1.35 121 1L10 || 100 | 091 084 077 k ‘SR Y@ JT 1§ - —
- UVZEIB 2 (UV00)Z{FE o 1= :
(Sum| | [1.06] [1.02] [L01] | [1.00] ——r o pe
N -?}
® 1 | 307 179 126 | 095 FAaNEDF (#0017&1§Fﬁ )J: JES
BaF,+UV00 (3.23) (1.88) (1.33) | (1.00) — ZFLNPEfJ\ L\&L\')@& ﬁ .
5 v 5 [1.85 - 5
+SBA+UVT | [Sum] | [1.85] [1.24] [1.05] | [1.00 BC-630+UV00 (244) (L.74) (1.30) | (1.00) | (0.78) (0.63) (0.49)
2 128 115 104 | 094 (Sum] | [L46] [119] [1.04] | [1.00]
(1.36)  (1.22) (L.11) | (1.00) 9 054 049 045 | 042 | 039 036  0.34
[Sum] | [1.07] [1.03] [1.01] | [1.00] (1.29) (1.17) (L.07) | (1.00) | (0.93) (0.86) (D.81)
® 1 307 180 127 | 095 | 073 057 045 [Sum NG5 (1.01)  [1.00] | [1.00]
BaF3+S0 (3.23) (1.89) (1.34) | (1.00) | (0.77) (0.60) (0.47) ® 1 217 2 124 | 096 | 075 059 047
+SBA+UVT | [Sum] | [1.85] [1.24] [1.06] | [1.00] BC-630+#001 (2.26) (1.29) | (1.00) | (0.78) (0.61) (0.49)
2 128 115 104 | 095 | 08 079  0.72 +SBA+UVT | [Sum] | [1.38] [1.15] [1. [1.00]
Sum] | (1L06] [1.02) [100] | [1.00] (1.28) (1.15) (1.06) [{T007] (0.94) (0.87) (0.83)
S [1.05] [1.01] [1.00] | [1.00
@ 1 307 180 127 | 095 | 073 057 045 [Sum] | [L.05] [L.01] [1.00] | [1.00]
) ~ . ® 1 175 131 100 | 078 | 061 048 038
BaF5+4000 (3.23) (1.89) (1.34) | (1.00) | (0.77) (0.60) (0.47)
) _ BC-630+#001 (2.24) (1.68) (1.28) | (1.00) | (0.78) (0.61) (0.48)
+SBA+UVT 1.85]  [1.24] [1.06] | [1.00] , , _
- +BA4UVT | [Sum] | [1.36] [1.15] [1.03] | [1.00]
2 2 5 7 7
- 124 112 102 | 093 ) 08 078 071 2 048 044 040 | 037 | 035 032 030
(1.33) (1.20) (1.10) | (1.00) | (0.91) (0.84) (0.76) (130) (119) (1.08) | (1.00) | (0.95) (0.86) (0.81)




Relative NPE for a variety of configurations

Configuration | Water y [em] Configuration | Water ¥ [em]
abso. | +30 420 410 | 0 | -0 20 30 abso. | +30 420 410 | 0 | -10 20 30
® 1 397 101 134 | 100 | 077 060 047 ® 1 | 252 152 1fos | os1 | 063 049 030
$SBAYUVT | 2 | 135 121 110 | 1.00 | 091 084 077 +BA+UVT | [Sum] | [1.04] [1.24] [1f06] | [1.00]
, _ 2 | 0os o0s0 oo 073 | 067 061 056
Sum| | [1.06] [1.02] [1.01] | [1.00] : ' ’
(1.31) (1.22) oy 00y | (0.92) (081) (0.77)
@ 1 307 179 126 | 095 | 073 057 045 _
[Sum] | [1.06] [1.08] A1]01] | [1.00]
3aF,+ UV00 3.93) (1.88) (1.33) | (1.00) | (0.77) (0.60) (0.47
BaFy+ (3.23) (1.88) (133) | (1.00) | (0.77) (0.60) (047) ® 1 oo | 077 | 060 048 038
o T I .} I _' I v !.-
+SBA+UVT | [Sum] | [1.85] [1.24] [1.05] | [1.00] B304 TV00 ) (ko) | (100) | ©78) (063) (049)
2 128 115 104 | 094 | 08 079  0.72 LBALBSG | [Sum] 119 1foa) | (.00
(1.36)  (1.22) (L.11) | (1.00) | (0.91) (0.84) (0.77) / 054 049 ofs [ 042 | 030 036 034
[Sum] | [1.07]  [1.03] [1.01] | [1.00] (1.20) (1.17) (107) oo (0.93)  (0.86)  (0.81)
® 1 307  1.80 127 | 095 | 073 057 045 / (Sum] | [1.05] [L01] [1.00] | [1.00]
BaF,+S0 (3.23) (1.89) (L.34) | (1.00) | (0.77) (0.60) (0.47) , 1 | 217 162 124 | 096 | 075 050 047
+SBA4+UVT | [Sum| | [1.85] [1.24] [1.06] | [1.00] -630+#001 (2.26) (1.69) (1.29) | (1.00) | (0.78) (0.61) (0.49)
2 128 115 R A “38]  [115]  [1.04] | [1.00]
(135) (121) ( Exp,lO)jj_f)\ 60 051 050 | 047 | 044 041 039
, . S 98)  (1.15) (1.06) | (1.00) | (0.94) (0.87) (0.83)
sl | 106 (102 [ 47195 vs. H7195UVDELNZxHBIH 7
- 05 [1.01] [1.00] | [1.00]
CD l 3.0‘ 1-80 L.&i L= 9 ) LNy S ] i L 19
, ) , ® 1 175 131 100 | 0.78 | 061 048 038
BaFy+ 4000 (3.23) (1.89) (1.34) | (1.00) | (0.77) (0.60) (0.47)
) _ BC-630+#001 (2.24) (1.68) (1.28) | (1.00) | (0.78) (0.61) (0.48)
+SBA+UVT 185 [1.24] [1.06] | [1.00] , , _
~ - +BA+UVT | [Sum] | [1.36] [1.15] [1.03] | [1.00)
2 5 - -
2 124 112 102 | 093 ) 08 078 071 2 048 044 040 | 037 | 035 032 030
(1.33) (1.20) (1.10) | (1.00) | (0.91) (0.84) (0.76) (1.30) (1.19) (1.08) | (1.00) | (0.95) (0.86) (0.81)
[Sum] | [1.05] [1.02] [1.01] | [1.00] (Sum] | [1.06] [L.02] [1.02] | [1.00]
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NPE results
(ver. 2015/7/3)

0.95

0.9

0.85

0.8

L H11284-100UV

0.86+0.01

ZK6922 (-2000 V)

ZK6920 (-2000 V)

Bottom NPEs were multiplied by

1/0.86 to be compared with top ones.

PMT

Serial HV | [ADC/NPE] NPE Normalized
number | [V] position NPE
ZK6920 | -2000 19.08 BOTTOM | 98.1x0.3 | 1141+04
ZK6922 | 2000 721 TOP 106.5+0.3 | 106.5+0.3
ZK6919 | -2250 11.18 BOTTOM | 1048 +04 | 121.9+04
ZK6925 | -2250 7.04 TOP 113.0+0.4 | 113.0+04
ZKT7205 | -2000 6.31 BOTTOM | 101.4+1.0 | 1179+ 1.2
ZKT7296 | -2000 4.19 BOTTOM | 1021 +0.5 | 118.7+0.5
ZKT7298 | -2000 9.97 BOTTOM | 97.7x£0.7 | 1136+ 0.8
ZKT7299 | -2000 6.12 TOP 1122+ 0.6 | 1122+ 0.6
ZKT300 | -2250 T.63 TOP 1107 0.6 | 110.7 £ 0.6
ZK7301 | -2250 6.31 TOP 126.7+0.4 | 126.7x04
ZKT7302 | -2250 T.87 BOTTOM | 1025+04 | 1192104
ZKT7303 | 2250 4.20 BOTTOM | 1135+04 | 131.9+0.5
ZKT7304 | 2250 5.21 TOP 103.4+06 | 103.4+0.6
ZKT7305 | -2250 444 BOTTOM | 109.4£0.7 | 1272+ 0.8
ZKT7306 | -2250 3.80 TOP 1171+ 0.5 | 117.1 0.5
ZKT307 | -2250 13.50 TOP 1247+1.0 | 1247+1.0
ZKT7308 | -2250 11.82 TOP 1158+ 0.3 | 1158+0.3
ZKT7300 | -2250 7.71 BOTTOM | 1003 £0.7 | 116.7+0.8
ZKT310 | -2250 4.58 BOTTOM | 98.7+0.6 | 1147£0.7
ZK7311 | -2000 10.88 BOTTOM | 94405 | 109.8+0.5
ZKT7312 | -2250 6.46 TOP 114.0 £ 0.5 | 1140+ 0.5
ZKT7313 | -2000 T.81 TOP 111.1+£04 | 1111 +£04
ZKT7315 | -2250 5.84 TOP 1122+ 04 | 1122104
ZKT7316 | -2250 3.31 TOP 116.3 0.5 | 116.3+0.5
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