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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
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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.
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Applying Cuts at raw data
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Data processing

Track XY coords from GEM at PD
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Chain fit to determine Data pI’OCESSi ng
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Focusing aerogel (n.... = 1.03)

Max

Goals:

e Testing new samples

* Checking the focusing length

 Comparison between 3 and 4-layers samples



No mask: 6x6 mm
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Focusing aerogel (n.... = 1.008)

Max

Goals:
e Testing new samples
* Checking the focusing length



e TBeam results

Ultra-light aerogel (n = 1.008)

FARICH ring Mask: ~ 3.4x3.4 mm R distribution FARICH ring No mask: 6x6 mm R distribution
E a3 Entries 22080 _ | E 3 Enlies 65592 I
5 | P I Rg=235+01 ;| | Rp =233 £0.1
40 - 'smne:; :;:; 590:_ Og = 1.7 i 0.1 40:_ St:le:; 19.25 16005— Og = 4.20 i 005
ol - [ R, =21.7+0.3 oL vaoo b R, =31.2+0.01
Fo o On0; = 5.8+ 0.3 : - On0; = 13.5+ 0.1
0:_ 300 | [mm] ° 10002— [mm]
—20 r -20 | 800 —
200 |- 600 |
—40 " _ —40 ' 400 a
100 r E
_53__ Ph.e 1.9 B0 |- 200:_
I—{;GI I I—f-llt}l I I—EIGI - Cll 20 40 GGI 00 10 20 30 40 50 60 70 80 90 —-60 —40 —-20 0 20 40 60 0 10 20 30 40 50 60 70 80 a0
Xy MM R. mm Kiyp, mm R, mm
G4sim results .
G Lo ?n peeFtT[( AT E""ieshrademk‘22278 P=7 GeV/ Cc: “T[/ K” = 30 with
Moanx  0.001&12 ies 122278 Mean 18.54 =
s B s 3.4 mm pixel
50 SdDovy 2373 o N, 4441245
R, 18.47 = 0.01
i 000f- v eeruell e More or less good agreement
R .81 0. . .
g o : on  meomm between G4sim and TBeam is
N,.(ROI)=3.82:0.0 2000 |R(track) observed
) [ rwtan-ssacoon ool LIR(SPR) * To improve the PID capability a
: Rpotrack) monolithic radiator and better
19056 50 0 50 100 T o T R PD must be used 11




Checking the focusing distance
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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 oép'e(10.7[4_|ay] against 11.5(; ,,; mrad). It’s easier to produce and it has better stability.

PID capability of “ri/K”-separation of the current FARICH (n < 1.008) prototype estimated as 3.0 g at 7 GeV/c. More or
less good agreement between G4sim and TBeam is observed. It’s possible to improve the PID (better PD and monolithic
sample are necessary).

Agreement between expectations of focusing length and experimental results is observed.

Work continues...
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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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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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About PID
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/“
n = n(A) - in general. It’s ignored during data process N

(6° —67)

particles momentum 6 GeV/c

1500
10001~

5001

LMT"

|

Y

h,/

02 021 022 023 0.24 0.25 026 027 028 029 03

i/j _ I
N, agr Yy m <m
1ph.e.
glrack _ Uep ) Simulation of FARICH for SPD
o B <  “Status of Cherenkov counters prototyping for the SP
N o prototyping
phe. 0'3BamyakovA Yu.
FL 53 Nwe@’llaeEZQM _,llNR
0.28 3
Nphe = Nph.e.(ﬁ) or Nppe = Nph.e.(P) 0.26-

since Nyp e ~Sin®(0cp) 0.24

0.22

D experiment”

beta, Russia

10

o
-
\V]
w
i i
(&)}
o))
~
Qo

6, [rad]

17



Lord of the ring on behalf Novosibirsk brotherhood of the ring

[nFarichPostCor2|
Enres  d663¢
fieanx 104
Meany -0.0703¢
SDevx 3163
SuDevy  ante

18



	Слайд 1, Data processing of aerogel RICH prototype
	Слайд 2
	Слайд 3, New aerogel samples
	Слайд 4, e- TBeam experiment
	Слайд 5
	Слайд 6, Data processing
	Слайд 7, Data processing
	Слайд 8
	Слайд 9
	Слайд 10
	Слайд 11, Ultra-light aerogel (n = 1.008)
	Слайд 12
	Слайд 13
	Слайд 14
	Слайд 15, New FARICH prototype 
	Слайд 16, RICH based on Fresnel lens
	Слайд 17, About PID
	Слайд 18

