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FARICH technique

* The SPD experiment for the NICA collider is currently under development. Expecting
momenta of collisions up to 27 GeV/c

» P of mand K mesons ~ 6 GeV/c in the end-cup section of detector
» FARICH (Focusing Aerogel CHerenkov Ring Imaging) detector is proposed for “
separation better than 3o

* Additionally, FARICH is possible to use with ultra-light aerogel for future experiments with a
higher momenta (FCC, CERN; CEPC, China).
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New aerogel samples

In the spring of 2025, the Boreskov Institute of Catalysis synthesized new aerogel (SiO,) samples for FARICH:
= 3-and 4-layer monoblocks with n__. = 1.03 (for momenta up to 6 GeV/c, for the SPD experiment, Russia).
= Ultra-light blocks with n_.. = 1.008 and dimensions of 5x5x15 mm (for experiments with P < 25 GeV/c, for the CEPC,

China).
Tests of a FARICH prototype with the new samples were carried out at the "Extracted Beams" facility of the VEPP-4M
complex
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e” TBeam experiment

Tests were performed with new aerogel samples at various distances L from the photodetector to the output
surface of the radiator, both with and without a mask simulating a 3.4 mm pixel.

e Electron energy E ~2.5 GeV

* Photodetector — 4 H12700 Hamamatsu PMTs, each with an 8x8 array of 6 mm pixels.
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Case of a e hitting a PMT

Pixels with more than 1 hit per event were
observed from raw data and marked.

Position of the Electron
tracks in the PD plane
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Applying Cuts at raw data

Calorimeter Mal amp

Data processing

Track XY coords from GEM at PD

Timez over Threshold ve Pixel

1400 hCalo glen hGEM 200 _ - R o Tl
[ Emrien  #ustn E I Errien  damm = LT . e s e s
; = [P U = ETE B M 17
B Fbann 1414 Poasn g 3y = SR T Whsar 5 58 63
1200 N 1l D — 100 - . d k i Dy = 10&T ' ‘ : :‘ Sohex 611
Rejects scattered tracks |[=:o- ™ R E :
[ EREAE-] SemDwvy  BAAD
1000 |- -
B a8 -
avo [ i
X & -
(e} R [
[ an
&0 -
ana b 20 |
a Ry il RN RRR A NRRE R ... ﬂ-llll-lll|.I-II|-\.II-I-|lI-IIiIII NI NSNS N ENETATEN TN AR TR AT AT A
a9 200 400 SO0 800 10001 200 1400 18005 1800 2000 ] 20 &0 ] an 100 120 a =15 100 180 200 280
ADC channels X, mm mixel rum.
Pizxel Spectrum of photo hits FARICH ring (pre cut}
hPixel hiMhits PP
i
14000 Errien 191648 Errien #8547 : F
I Pasn TEr [ Pasn 213 .§ an
12000 u Ead D L8] 2500 r Had Dww BT
L r L
oo [ 2000 [
b a2 [
acon - 1500 [
L an [
so0n [ r
L 1006 &0 [
200
L an -
[ spo |-
20006 - =
[ 100 -
ol 1l 1 1o || a TR [ Fy—tuep | I ' P 1t
1] S0 100 180 200 250 L] S0 100 180 200 280 120 100 a0 Gl 40 20 a
Fix. rurm nklils LT

There are plenty of scattered or
parasitic hits, it is necessary to
cut them off for better
approximations




Chain fit to determine Data pI’OCESSi ng
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Focusing aerogel (n.... = 1.03)

Max

Goals:
e Testing new samples
 Comparison between 3 and 4-layers samples



No mask: 6x6 mm

Focusing aerogel (n

R distribution
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Focusing aerogel (n.... = 1.008)

Max

Goals:
e Testing new samples



e TBeam results

No mask: 6x6 mm

Ultra-light aerogel (n

= 1.008)
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Additionally...

The focal length of the samples was studied.
However, due to the instability of the accelerator it was not possible to carry out the experiment to the end for each sample.
During the experiment the prototype was set with different L = 160, 200, 220 (240) mm.
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Connectors for PMT

New FARICH prototype

A prototype of PMT with

The frame of future prototype is already
made

MCP by Ekran FEP
(Novosibirsk)
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Summary

FARICH prototype was assembled based on new synthesized this year samples of aerogel by Boreskov Institute of
Catalysis with n__,< 1.03 (for SPD) and n_,,< 1.008 (potentially for the future experiments with higher momenta).

According to processing the PID capability of “ri/K”-separation of FARICH for SPD is about 4.5 ¢ at 6 GeV/c with a pixel
3.4x3.4 mm?.

A comparison between 3 and 4-layers monolithic samples (for SPD) was performed. It seems that 3 layer is better option
because of the oé p'e("’7.0[4_|ay] against ~8.03 ,,; mrad). Its easier to produce and it has better stability.

The results of FARICH (n £ 1.008) prototype may be improved by using monolithic focusing sample and better PD.
Agreement between expectations of focusing length and experimental results is observed.
FARICH with dual focusing radiator was also tested.

Work continues...
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RICH based on Fresnel lens

RICH with FL was also tested
with aerogel n ~ 1.008

Aerogel Air

.16

Demonstration of ring shift

Incident particl

 We need to use another lens with a better
transmission
 There were scattered photons in the middle of

the ring
* There is a limitation on radius after which there
are strong scattering is observed
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FARICH ring (post cut)
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FARICH ring (post kung-fu)
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About PID

1 Blue Y Red
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About ultra-light...

FARICH ring R distribution
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Lord of the ring on behalf Novosibirsk brotherhood of the ring
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