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FARICH prototype at the BINP VEPP-4 test
facility

Scintilation counters with air light collection Target

Bending magnet

1600 Mmm

Electron beam parameters: Purpose of the tests beam:
Energy range up to 2.5 GeV * Testing the prototype photodetector and readout
electronics
tbr‘]\;e;agfd upto100e /s
Intensity * Testing of Cherenkov aerogel radiators
Energy spread 2.6%
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FARICH prototype readout

Photon Detector: Electronics:
4x H12700 MaPMTs (Hamamatsu): GSI TRB3 platform:

* flat panel * 2 TRB3 boards (four FPGA-based TDCs

* 8x8anode pixels of 6mm size with < 20 ps RMS time precision between two
(52mm detector size) channels and 256 channels in total.

1000 * 21 PADIWA (16x channels discriminator) — 336
channels (cover 5 64-channel PMTs)

|— H12700A-03 / H12700B-03

7=~ —ued * 2 DIRICH module (discriminator + TDC)- 768
' channels (cover 12 64-channel PMTs)
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1104 channels in total (17 64-channel PMTs).

Each TRB board transmits data via Gbit-

— ethernet switch to a PC
Gl ey B GSI DABC software used for DAQ from TRB
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FARICH prototype readout

hFarichNoCut

Entries 1038296
Mean x -4 66

Meany  -1515
StdDevx 2563
StdDevy 24.01

TRB3 main board for
trigger distribution
and data collection
from DIRICHs
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PC € » ethernet
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Each use of DIRICH and PADIWA modules allows us to obtain different I
configurations of the photon detector P
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FARICH prototype readout. Perspectives.

GSI platform is very convenient, flexible and Square MCP PMT from “Ekran FEP”
scalable, but prototype needs to be upgraded 8x8 anode of 3mm size
to allow full ring registration with new A
photomultiplier. i

The proposed candidate is a MCP PMT “Ekran
FEP”.

e lle]e e |¢ non
|

To read 36 photomultipliers, 2304 electronic
channels are required!
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It is necessary to look for a replacement for the |
current electronics from GSI!
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DMXG64 ASIC

C1=C2=0.32 pF
RG=500 kOhm

The DMXG64 ASIC was developed in BINP for
various GEM-based detectors:

* 64 input channels with low-noise charge
sensitive amplifier

* analog memory for 100 samples

*  minimum time gap of 100 ns between
measurements

* maximal signal up to 2 x 10° electrons 1

* equivalent noise charge (ENC) for input low
channel capacity (<10 pf) < 4 x 102 electrons

5mm

5mm

V. Aulchenko et al 2017 JINST 12 CO5004
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Input board
LEMO (NIM, LVDS)

supply board
+5V, 154

HV board
4000V

The detector electronics have modular design and encompass
several boards:

readout board with GEMs and pad readout structure
ten FE-boards
CPU board (DE10-Nano develompment kit)

Dead time < 250us at 4 kHz trigger rate

Each FE-boards contains two DMXG64 64 channel ASICs with 14bit ADC (1
MSPS) and Altera MAX10 FPGA for reads out.

The FE board can work standalone without CPU board.

T,,<6.4 usec to read out 64 pixels (1 frame 100ns).

V. Kaminskiy et al 2020 JINST 15 C08019
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DMXG64 based FE-boards for reading FARICH PMTs

Preliminary tests have shown that the board
. J— PMT h12700 ®
can register 1pe pulses from PMT uSpua, Hammatsu :

PC 2dstag§
Hamamatsu. £

Laser
sourse

Adapters from PMTS hamamatsu and Ekran
FEP to FE-boards are produced.

PC Amplifire

Oscilloscope MPPC s12641-p50
Hamamatsy

Further research into the operation of the
PMTs with the FE-board is needed.

BINP has a sufficient number of produced
DMXG64 to create the required number of
channels of the FARICH prototype
electronics.

The current parameters FE-board should be
good for the FARICH prototype, but for further
experiments it is possible that the board needs
to be upgraded. (Faster ADC, reduction DMXG64
chip frame length)
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Summary

The FARICH prototype needs to be modernized to enable registration of the full ring.
The proposed candidate for FARICH photo detectors is a MCP PMTs “Ekran FEP”.
It is necessary to increase the number of electronic channels.

It is possible to replace the TRB3 platform with laser polarimeter facility electronics based on a DMSG64 chip
developed at BINP.

The current parameters FE-board should be good for the FARICH prototype, but for further experiments it is
possible that the board needs to be upgraded: Faster ADC, reduction DMXG64 chip frame length.

Further research into the operation of the PMTs candidats for FARICH prototype with the FE-board is needed.
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