Study linearity of the NPS (CCAL) dividers/amplifier

V. Berdnikov, A. Somoy, J. Crafts

* Estimate non-linearity of the divider/amplifier for different HV settings
- vary HV in the range 550 V -850 V

e CCAL modules inserted to the photon beam. Rate < 100 kHz at 30 mV threshold
(estimation of the anode current is in progress)

* |nstall attenuators (factor 0.1 on 9 channels)
* Measure non-linearity for several CCAL modules (similar behavior observed)
* Two effects observed:
- positive non-linearity (operation of PMTs at small voltages)
-negative non-linearity (large anode current)
* Next step: Study performance of the divider with (1) bypassed amplifier, (2) reduced amplifier gain

(amplification factor 2)
Work in progress



|\
]
=]

Calorimeter CELL=-4, -4

_— =
o W
o O

’ﬁ«I‘I\H‘III\‘\HI‘I\I\‘HIIlHH

[—_—
Ly

wn
(==}

Eccar - Eragoer  (MeV)
=

|
N
o

-100

-150

W

Eccar - Eracoer  (MeV)
i w
S =

|
s
o
(=]

e III‘HHlIIH‘\\HlIIL.‘?‘HII‘HH‘HII‘HH

-150
=200
-250

4 5 6 7 8 9 10 11
Tagger energy (GeV)

725V

)
ey

s lillllﬁi W g E I l;l i
(il‘i!n iﬂi iil i II i I i

Saturate 2 V fadc

C
4 5 6 7 8 9 10 11
Tagger energy (GeV)

200
150
100

~CCAL *~“TAGGER A\~ 7"/

3 4 5 6 7 8 9 10 11
Tagger energy (GeV)

< 200

750V

—
n
(=}

Signal attenuator (0.1)

—
ja]
=]

=
I\\|\\I\‘I\\k‘\l\\‘l\\l‘\l\\l\\l\

wn
o

~CCAL ““TAGUER M7=~

i
i i 1
T T el g e IIHIIH IIIIEIIIHHIHII; ; bt

|
wn
=

-100

4 5 6 7 8 9 10 11
Tagger energy (GeV)

-150

[¥S)

Spring, 2019

W

200
150
100

0
-50
®_100
-150
~200
~250

ccal ~ Eracorr  (MeV)

4 5 6 7 8

9

10 11

Tagger energy (GeV)

S0

Signal attenuator (0.1)

x
e
;H;‘n!!!": 338
3 =
1 i
Iiiuiiii
53t o
f:
i3

iini

800V

[9S)

9

L
10 11

Tagger energy (GeV)



FADC peak (counts)

o | 270V 70— 630V z o= 680V
= g »s00F- g 3500
1000 x E % 3000
- 2 2000 & o nnE.
800 g "F < 2500 - e
- Z 1500 2 2000 E- e
W - E It 1500 et )
WOE e O0OET e Fall 2018 1000z Spring, 2019
200 =" 500 g—-“""“"“ , 500 E-
¥ S S S S S S S B i A TN BN R R B B B B = N S P EE S H R B SR
3 r 5 6 7 8 9 10 1 : 3 : : 7 g 5 M i 3 n 5 3 7 g 9 10 1
Tagger energy (GeV) Tagger energy (GeV) Tagger energy (GeV)
| 725V -
g omg - T e 750 V WL 800V
s E et E C
E e 700 = C
£ 3000 o = o0
2 = o 600 = C A
gBOE e Saturate 2 V fadc g > W y
= 2000 e S00E" e E P
1500 400 P 500 = o
1000E- ws . Signal attenuator (0.1) o ﬂfﬁ«“’" Signal attenuator (0.1)
300 ;.u-“"' =
Er P Y S U PR B RN R A O RN WP 2()01:": | | | T T T C . N S S TR
03 4 5 6 7 8 9 10 Il 3 w0 s e T 8 9 10 I 2 4 6 8 10 12

Tagger energy (GeV) Tagger energy (GeV) Tagger energy (GeV}



