Active base designed for NPS (Hall C)
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Gain

Amplifier Gain (A ...,/ A p)
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Relatively stable gain for large amplitudes between 0.5V and 1.6 V

Non linearity on the level of 10 % below 0.5V



Ratio of amplitudes

Non linearity for different divider current
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* Better linearity at larger divider currents




Discussion

Measured gain verified our beam tests results
(if measured the gain correctly . . .)

FCAL:

 An amplifier will be needed for inner FCAL insert layers, though with
a relatively small gain between 3 and 6.

* Possible solutions to improve the amplifier:

- use on-board amplifier, provide additional power to the amplifier
(decouple power for divider and amplifier), use one extra cable to each PCB

- use external amplifiers for modules in inner layers (place inside dark room ?)

- apply non-linearity corrections for already existing bases



Discussion

CCAL:
* Estimated the anode current to be relatively small for PrimEx runs, a few
micro amps. We can operate the base without an amplifier
(use an amplifier with a small gain x3 as a backup) .

Note, we can change the ADC voltage range from 2V to 0.5V, if really needed

* Performance of the modified divider with the stabilization on last dynodes is
good (checked)

* Order dividers for the CCAL with a switchable gain
bypassed (default) / gain of 3 (optional, exists on the PCB)
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Modifications of the base

V, Popov
Some attempts to linearize performance
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Default amplifier

2.5¢
2.4F f i kg
- Y
23 15% _ﬁﬁ:‘:‘: ol s
22:_ ‘&;ﬂ%g‘)
2 Q%
E Al ev
215 ,:m o 4 1100V
s © 2 oy
== % 1100V (1.5 k resistor)
- 0o 900 V(1.5 K resistor
1.9 o 700V E1 5K resistor}
1.8
1.7
]”6||||||||| ||||||||||||||||||||||
4] 200 400 o600 800 1000 1200 1400 1600
Amplitude (mV)

Gain

2.45

2.4

2.35

23

2.25

Add a diode

6-7% ¥

N

& Hp

&+ 1100 V (diode)
® 900 V (diode)

|
& 700 V (diode)
L
90 v L b L L L Ly
' 100 200 300 400 500 600
Amplitude (mV)




= 2'35_ Over-compensation ™ 900 V (2 diodes + 50 Ohm)
02.75 5 < 900 V (2 diodes + 25 Ohm)
2.7 l ¥ 900V (2 diodes + 300 Ohm)
2.65E .,
2.6F- Y am u g 8 7
= v
2555_‘!' O co ¢ @ o © 8 5 :r 5‘ I:g'
— O
2.55 . 0
2.45EF-
24E ©
2.35E"
23:||||||||||||||||||||||||||||||||||||
) 200 400 600 800 1000 1200 1400 1600 1800

HP resistor 1 kQ2

Two diodes

Amplitude (mV)

10



Discussion

Test 1 -2 options
Start redoing dividers for CCAL.
Default: bypassed amplifier

Optional: gain of 3, the best we can get
no space on the existing PCB for the 2-diode scheme

May continue with the divider optimization when the lab is re-opened

Consider on-board OPS bases amplifier (Fernando’s design)
- perform tests in the lab

Prepare new dividers and install them after the PrimEx run
- test with the SRC experiment during this year
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Latest measurements:
- single diode

- change R37 from 200 Ohm to 150 Ohm
(reduce gain on the first cascade)

- modify R21/R22
(gain compensation on the second stage)
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Checked Dividers (no amplifier) using an LED

Divider originally installed on CCAL
- checked with beam (operated at about 1 kV)
- 400 uA at 1 kV
Divider from Vlad’s column 4 (increase voltages on the first dynodes)

- 1mAat1kV



Checked Dividers (no amplifier) using an LED

* Light source not calibrated. Estimate relative performance

- Position PMT to the same spot relative to the LED fiber
(one divider after another)

- Compare signal amplitudes for the same LED voltage
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A (CCAL)/ A(COL4)

Checked Dividers (no amplifier) using an LED
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No visible difference in performance (no trend)

Gain of the modified divider (increased voltage on 15t dynodes) is about
2 times smaller

- expected operation voltage — 1060 V



