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High-B Activities: FY21

• Gain Scan of Photek MAPMT253 (standard HV distribution) - 
analysis results ok

• Ion feedback data taken, no analysis results

• Gain Scan of Photonis XP85122-s-hice (standard HV distribution) 
- analysis results ok

• Ion feedback data taken, no analysis results

• Systematic studies of ORTEC VT120 preamplifier non-linearities 
at small input amplitudes (data ok, corrections to MCP-PMT data 
probably not possible)



Facility Capabilities
Major components

Dark	  Tube

Trigger
Laser	  TS

PiLas
404	  nm

MCP-‐PMT

Diffuser

PreAmp
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Trigger	  BoardfADC250 SyncMVME	  

Fan	  In/Fan	  Out

NIM	  to	  ECL

19.1± 0.2 fC/ADCch



Facility Capabilities
Major components

A picosecond laser added in Summer 2018 (procured by ODU)

Laser setup (JLab Detector Group)

Laser safety system (JLab electronics Group)
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Photek MAPMT253 General Information

Unit: A3200606, Free Loan from Photek incl. voltage divider

6 μm pore size

8x8 geometry readout

6.524mm x 6.524 mm

preamp on readout board: x10

tests of pixel 6-3

max HV: -3.1 kV
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Z (along B-field)

Y (Y’)

θ

X’
φ

Turntable: rotation 
about Y(Y’) axis

Z’ (along sensor’s axis)

φ: rotation about Z’
θ: rotation about Y(Y’)

Holder: balance of 
magnetic torque

Dark Box
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Photek MAPMT253 Gain Scan 2021
Rotation angles: definitions
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Photek MAPMT253 Gain Scan 2021
Rotation angle φ: Light comes into the page
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Photek MAPMT253 Gain Scan 2021
Rotation angle φ:
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Photek MAPMT253 Gain Scan 2021
Rotation angle φ:

1

1

2

2

3

3

4

4

5

5

6

6

AA

BB

CC

DD

GSB26/10/2020

Designed byChecked byApproved byDate

Scale

Description
+44(0) 1424 850555  sales@photek.co.uk  www.photek.co.uk

A3/15195F
Drawing No.

IssueDescriptionDate Chkd

Finish Material

Dimensions in mm (unless stated) 
Tolerances (unless otherwise stated) X.X `0.3   X.XX `0.1

r Ø0.15       Angles ±0.50°

3rd
Angle Proprietary design rights owned by Photek Ltd.

A3/15195F

Outline Drawing MAPMT253
8x8 Anode

  

1:1

 

60.00
62.00

53.00o
 A

ctive

30.00

5.00 thick Cathode

13.0

Photocathode plane

59.00o
 C

athode

4x Samtec
TMM-116-01-L-D-SM

S1_1

S1_2

GND

GND

GND
S1_3
GND
S1_4
GND
S1_5
GND
S1_6
GND
S1_7
GND
S1_8

S2_1
GND
S2_2
GND
S2_3
GND
S2_4
GND
S2_5
GND
S2_6
GND
S2_7
GND
S2_8
GND

A    New drawing

13.25 typ.

1-8

2-8

3-8

4-8

5-8

6-8

7-8

8-8

1-7

2-7

3-7

4-7

5-7

6-7

7-7

7-8

1-6

2-6

3-6

4-6

5-6

6-6

7-6

8-6

1-5

2-5

3-5

4-5

5-5

6-5

7-5

8-5

1-4

2-4

3-4

4-4

5-4

6-4

7-4

8-4

1-3

2-3

3-3

4-3

5-3

6-3

7-3

8-3

1-2

2-2

3-2

4-2

5-2

6-2

7-2

8-2

1-1

2-1

3-1

4-1

5-1

6-1

7-1

8-1

ϕ = 90°

View from the front of the PMT

2

Ph
ote

k 
MA

PM
T2

53
 G

ain
 S

ca
n 

20
21

Ro
tat

ion
 a

ng
le 
φ

:

1 1

2 2

3 3

4 4

5 5

6 6

A
A

B
B

C
C

D
D

G
SB

26
/1

0/
20

20

D
es

ig
ne

d 
by

C
h
ec

ke
d 

by
A
p
pr

ov
ed

 b
y

D
at

e S
ca

le

D
es

cr
ip

ti
on

+
44

(0
) 

14
24

 8
50

55
5 

 s
al

es
@

ph
ot

ek
.c

o
.u

k 
 w

w
w

.p
h
ot

ek
.c

o.
u
k

A
3/

15
19

5F
D

ra
w

in
g
 N

o.

Is
su

e
D

es
cr

ip
ti
on

D
at

e
C
h
kd

Fi
ni

sh
M

at
er

ia
l

D
im

en
si

on
s 

in
 m

m
 (

u
nl

es
s 

st
at

ed
) 

T
ol

er
an

ce
s 

(u
n
le

ss
 o

th
er

w
is

e 
st

at
ed

) 
X
.X

 `
0
.3

  
 X

.X
X
 `

0
.1

r
 Ø

0.
15

  
  
  

 A
ng

le
s 

±
0.

50
°

3r
d

A
ng

le
Pr

op
ri
et

ar
y 

de
si

gn
 r

ig
h
ts

 o
w

n
ed

 b
y 

Ph
ot

ek
 L

td
.

A
3/

15
19

5F

O
u
tl
in

e 
D

ra
w

in
g
 M

A
PM

T
25

3
8x

8 
A
n
od

e

 
 

1:
1

 

60
.0

0

62.00

53.00o Active

30.00
5.

00
 t

h
ic

k 
C
at

h
od

e

13
.0

Ph
ot

oc
at

h
od

e 
pl

an
e

59.00o Cathode

4x
 S

am
te

c
T
M

M
-1

16
-0

1-
L-

D
-S

M

S1
_1

S1
_2

G
N

D

G
N

D

G
N

D
S1

_3
G

N
D

S1
_4

G
N

D
S1

_5
G

N
D

S1
_6

G
N

D
S1

_7
G

N
D

S1
_8

S2
_1

G
N

D
S2

_2
G

N
D

S2
_3

G
N

D
S2

_4
G

N
D

S2
_5

G
N

D
S2

_6
G

N
D

S2
_7

G
N

D
S2

_8
G

N
D

A
  

  
N

ew
 d

ra
w

in
g

13
.2

5 
ty

p.

1-
8

2-
8

3-
8

4-
8

5-
8

6-
8

7-
8

8-
8

1-
7

2-
7

3-
7

4-
7

5-
7

6-
7

7-
7

7-
8

1-
6

2-
6

3-
6

4-
6

5-
6

6-
6

7-
6

8-
6

1-
5

2-
5

3-
5

4-
5

5-
5

6-
5

7-
5

8-
5

1-
4

2-
4

3-
4

4-
4

5-
4

6-
4

7-
4

8-
4

1-
3

2-
3

3-
3

4-
3

5-
3

6-
3

7-
3

8-
3

1-
2

2-
2

3-
2

4-
2

5-
2

6-
2

7-
2

8-
2

1-
1

2-
1

3-
1

4-
1

5-
1

6-
1

7-
1

8-
1

ϕ = 180°

View from the front of the PMT



Photek MAPMT253 Gain Scan 2021
θ Dependence, HV gain recovery

B-field Scan: Jefferson Lab High-B Facility, June - August 2021, PMT Channel 6-3
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Photek MAPMT253 Gain Scan 2021
φ Dependence

B-field Scan: Jefferson Lab High-B Facility, June - August 2021, PMT Channel 6-3
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Photonis Planacon XP85122-S-HiCE Gain Scan 2021
Readout channel and angles

readout 
channel

ϕ = 0°

θ = 20°

Two non-neighboring pairs of neighboring pixels
coupled into a channel: mimic 16 x 16 application

Specs: -1.86 kV for 1e6 gain
max HV: -2 kVunit: 9002202



11

Photonis Planacon XP85122-S-HiCE Gain Scan 2021
Readout channel and angles

Condalign conductive adhesive: overnight at 20 kPa, 
afterward small residual pressure to maintain adequate 
conductivity.

A B C

-1.86 kV



Photonis Gain Scan 2021
θ Dependence

B-field Scan: Jefferson Lab High-B Facility, June - August 2021
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Photonis Gain Scan 2021

No signal at θ=20, 30 deg

1 T, 0°
1 T, 10°
1 T, 15°

0.1 T, 20°

Amax (ADC ch)

bias angle: 10°



Photonis Gain Scan 2021
φ Dependence

B-field Scan: Jefferson Lab High-B Facility, June - August 2021
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Photonis Gain Scan 2021
HV Gain recovery

B-field Scan: Jefferson Lab High-B Facility, June - August 2021
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Summary and Outlook

Photek: reasonable gain performance up to 1.5 T for angles up to 10 deg. Some azimuthal angle 
orientations are better than other - “sweet spot” can be identified. Needs to be tested in 16x16 
geometry and for gain uniformity across the tube. Ion feedback analysis to be completed for 
max HV operation with lifetime in view.

Photonis: reasonable gain performance up to 1.5 T for angles up to 10 deg. Needs to be tested  
with a full readout. Ion feedback analysis to be completed for max HV operation with lifetime in 
view. 



ORTEC VT120 Studies
x20 Non-linearity at small amplitudes: June - August 2021
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