
Radiation hardness of vacuum phototriodes – VPT.
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Relative light transmission of UV 
faceplate in the emission range of 
PbWO4 crystals (■) and relative 
anode response of VPT (o) at 
λ=450 nm. Excess noise factor after 
50 kGy gamma irradiation on 10% 
more than before irradiation.

Relative light transmission spectra of 
UV faceplates before and after 
irradiation: 7•1014 neutron/cm2 and 
~ 100 kGy gamma. Measurements 
at PNPI reactor. The loss of 
PbWO4 scintillation light in the 
range of (350-600) nm – 19 %. 

350 400 450 500 550 600
0

10

20

30

40

50

60

70

80

90

100

Before irradiation
  Before irradiation
  After irradiation

Li
gh

t t
ra

ns
m

itt
an

ce
 (a

.u
.)

λ, nm



1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 5,0 5,5 6,0
0

2

4

6

8

10

12

N
um

be
r o

f e
ve

nt
s

Excess Noise Factor

42 events
<F>=2.82

0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8
0

2

4

6

8

10

12

N
um

be
r o

f e
ve

nt
s

σ/A, %

42 events
<σ/A>=0.45



0,5

0,6

0,7

0,8

0,9

1,0

1,1

-25 -20 -15 -10 -5 0 5 10 15 20 25
1,0

1,5

2,0

2,5

3,0

3,5

R
el

at
iv

e 
G

ai
n

B=4 T VPT 1990

E
xc

es
s 

N
oi

se
 F

ac
to

r

Θ, (Degrees)



0,5

0,6

0,7

0,8

0,9

1,0

1,1

0 5 10 15 20 25
1,0

1,5

2,0

2,5

3,0

3,5

R
el

at
iv

e 
G

ai
n

B=4 T VPT 1990
 0o

 45o

 90o

Θ, (Degrees)

E
xc

es
s 

N
oi

se
 F

ac
to

r



0 5 10 15 20 25
1,0

1,5

2,0

2,5

3,0

3,5

0 5 10 15 20 25
0,5

0,6

0,7

0,8

0,9

1,0

1,1

1,2

E
xc

es
s 

N
oi

se
 F

ac
to

r

Θ, (Degrees)

R
el

at
iv

e 
G

ai
n

B=2 T VPT 1845
 0o

 45o


