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Aerogel is a classical nanomaterial

4

*Aerogel was first synthesized by
Samuel Stephens Kistler in 1931

S.S.Kistler, "Coherent Expanded Aerogels and Jellies”,
Nature, 1931,vol. 127, p. 741

Aerogel — is a porous material with pore dimension less than
visible light wavelength.

It is a classical nanomaterial.The most interesting for physics
experiments are silicon dioxide based aerogels, although
aerogels based on metal oxides, carbon, gelatin and other
substanses are widely used in various other applications.
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Main aerogel params for FARICH: Refractive index

X
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Transmittance (%)

Main aerogel params for FARICH: transperancy and Rayleigh
I|ght scattering

100 "1+ Hunt formula to fit the transmittance (T) usually are
90 F E used in two variations:
ok —f
70 ¢ ; <L4oo [ )
:_ 1T =L = age B
60 : Io
50 | {1 <or
2 E c-d
40 - 5 ° T(/’l) o = Aoe ( /),4)
[ 0
30 E
: :  where d — aerogel thickness, L:2°— light scattering
20 - ] length at 400 nm and C —so caIIed clarity, Ay —
0L Novosibirsk Aerogel E coefficient responsible for light absorption and
: thickness: 21 mm : scattering at the surface of aerogel samples.
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BINP beam test facility
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Beam test results with 4-layer aerogel n.,.,=1.046
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FARICH technique milestones

The first 4-layer monolithic sample
Aerogel

Photon detector side
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The SCT experiment

> Super charm-tau factory is e+e- collider, dedicated to
precision study of properties of charm-quark, -
lepton, study of strong interactions, search of BSM
physics
o Beam energy from 1.5 (1.0) to 3.5 GeV
o Luminosity £L = 103> cm™?s™ 1 @ 2 GeV
o Longitudinal polarization of the e~ beams

> Experiments will be conducted using state-of- the-art
general purpose detector

o Tracking (including low p;)
o Calorimetry (high resolution, fast, ”O/y sep. )

o PID system:

o ™/ —separation up to 3.5 GeV/c
o "/x—separation up to 1.5 GeV/c

1.5 GeV e- Fale-
CDR 2.5 GeV
_ .5 GeV e-
ctd.inp.nsk.su /
1.5 GeV e+ 5
. . o
e+ DR . / <
K N 3\
/7,\\ /// 6@
f N2
A 0 50m 100 m
1.5 GeV e- @'« 1 | |
1...3 GeV e-e+
DW
g % SS3
ss2_ A - S
SS1
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https://ctd.inp.nsk.su/c-tau/

100,

FARICH system for the SCTF project

Endcap part Sketchs & key elements

Y

e 2x55 trapezoidal aerogel tiles in end caps:
¢ 2x1000 MCP PMTs 34x34mm?from “Ekran FEP”
e MCP PMTs can operate without cooling
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181,92
3166
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Cooling system radiator

FEE (FPGA-TOC)

i
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The first square MCP PMT produced in Russia

All details and components are produced in Russia

Lge = 60.52 + 0,83 mm

* 33%33 mm? total area
» 27%27 mm? sensitive area

Measured angle resolution

50

HimapwihROL » 8X8 pixels with 3X3 mm size
F_,mi:-n?msm s00E — r’adhitm157o = L=
g et v M, .4 | Single PE resolution 7.5 mrad was measured | Barrel part Sketchs & key elements
i vann It corresponds to:
g - Il 5531 e Exccelent i/K—separation in whole e 275 aerogel tiles 200x202x35 in barrel part
5 CJR(SPR) operation momentum range e only SiPM will operate in magnetic field
TR e Reliable p/n—separation up to 1.5 GeV/c || o effective cooling system is required

o ®YCB3, HUL, KM - UdB3, OTP 2-5/06/2026 10



Several R&Ds on reconstruction of events in the FARICH
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e LPI group developed classical approach so called “slider box”

— X,Y-scan of the PD area is performed with fixed geometry box to search
its position when the maximal number of hits are inside the box

— The scan on time axis is also performed to find the time gate with
maximal number of hits

— It was shown that such method works very well until the
DCR~10°cps/mm?
Bulletin of the Lebedev Physics Institute, 2023, Vol. 50, No. 12, pp. 534-539.

e HSE group developed reconstructions algoritms based on ML aproaches

— It was shown that CNN could help to suppress nose pile-up suficiently
without degradation of events reconstruction efficiency up to
DCR~10°cps/mm?.

— ML based algorithms are working in case of DCR~10%cps/mm?, however
with some less reconstruction efficiency.
Physics of Atomic Nuclei, 2023, Vol. 86, No. 5, pp. 864—868.




SPD@NICA
Spin Physics Detector

A5 to 1investigate nucleon and light nuclei
e\ /z( { o (p & d) spin structure with help of colliding
~3 HoNG (Detector] NG beams at the energies up to 27 GeV.
N Z}h_/\‘/‘ E-cooling — Polarized pandd
a— . — L =10%cm %s71
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Clean Room

(Detector Electronics)
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Extracted beam y ‘/‘\

Collider

Internal target

Heavy lon Linac

Electromagnetic calorimeter ~ Magnet  Range system Vertex detector end-cap . Zero degree calorimeter

S

Time-of-flight system

Nuclotron Straw tracker P
https://nica.jinr.ru/complex.php Vertex detector
Beam pipe

" BBC MCP detector

Nuclotron based lon Colliding fAcility

for fundamental nuclear interaction study

Range system end-cap

Electromagnetic calorimeter end-cap

Time-of-flight system end-cap

Beam-beam counter

FARICH

Straw tracker end-cap

! http://spd.jinr.ru
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PID system: requirements

Three major probes for Gloun TMD 0.04

investigations are considered:

0.035

e The reliable m/K-separation up to P=6 GeV/c is required
e RICH based on radiator with n<1.05 (aerogel) + focusing are needed
to provide o.~2.5 mrad /track and n/K-separation>3 0 @ 6 GeV/c
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FARICH system for the SPD-NICA

4-layer aerogel tiles

Rectangular MCP PMT with active area 50x50mm

* Construction and design are under development in Novosibirsk
by BINP and Ekran FEP in close cooperation

* All details and components will be produced in Russia
Goal parameters:

* 62X 62 mm? total area

* 50x 50 mm? sensitive area

* 16X 16 pixels with 3X3 mm size

» Multi-alkali PCs extended in blue region

* Fused silica input window
Aerogel: N * Gain >5-10°
* 2 end-caps x 74 tiles (4 form-factors)
* 4 or 3-layer focusing aerogel (Nm,;x<1.05)
* Focal distance ~20 cm
Position-sensitive MCP-PMT:
* 2 x 508 PMTs ~60x60 mm?

optimized for pixel 6x6 mm
* Ly, = 60 mm for all aerogel tiles
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Beam test results with relativistic electrons: June 2025
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H12700 (Hamamatsu) npu nomoiu FEE DiRICH (GSTI)
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McnbiTaHKUA NPOTOTUNA HA aAPOHOM Nnyyke Ha ba3ze CINACHAPM @YVY-70

PMT H12700
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e OCHOBHaA 4YacTULa — MPOTOHbI;
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[lpeaBapuTencHble pesynbtatbl: Rou N

Bes npuBneyeHmns TpPeKoBOM cucTeMbl (MokKal)
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KapTuHa HanoxeHunAa
Koseu. Y vs X
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e Asporenb: 3-cnos; t,,;=40 mm; n,,,=1.04
® NUKcenb 6x6 mm; 60% Konbua
® HET TPEKOBOM MHPOPMaALLMK

Pe3ynbraT moxKeT bbiTb Ayywel!!
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Concept of the photon detection module
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2000000000000000 Current design concept:
20000000/0000608608 [STe poupeun (epmenian snerporn) 4 e Square position-sensitive MCP PMT with 256 anode pads
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S - e CFRP shield has ventilation holes and could be a
"”“?%t construction element of the large system
] | B * The estimated mass of the module is 200g (MCP PMT)+ 200g
e (FEE)
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QE (arb. un)

Photocathode optimisation

| ) o~ — — — Cherenkov spec (in arb. un.)
green-multi_2

0.4 ' ! ABE UV_multi(expected)[1,2] * Use of the multi-alkali PCs deposited

I N — UV_multi_1 on fused quartz input window with
! b —— UV_multi_2 extended sensitivity in UV-region
\ . allows us to increase light collection by
N | of 1.5 times

S . e UV-multi-alkali PC deposited on
\ NN ] fusedis quartz is a base option for the
\ = MCP PMT based photon detection
N ] modules

N~ - e Bi-alkali PCs are also considered as
N\ Bk an alternative option

/V

\ ’ 1. Orlov, D. A., et al., High quantum efficiency S-20
N L N photocathodes in photon counting detectors. Journal of

200 L '300' —t '400' — '500' — '600 700I = I800l - IQOO Instrumentation, 2016 11(04), C04015—C04015

2. Milnes, J., et al., UV photocathodes for space detectors.

Wavelength(nm) Proceedings Volume 12181, Space Telescopes and
Instrumentation 2022: Ultraviolet to Gamma Ray, 121813B

(2022).
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MCP with ALD: PC lifetime, Gain and CE

'330
2 I non-ALD MCP-PMTs before 2011
2 % ; i....[ == PHOT. 8000296
c 2 o, : : BINP 82
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o : : H
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sl ORISR HOSNOURII .8 e b
: Hamamatsu MCP-PMTs : : : 12
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K

n

quantum efficiency [%
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& ]
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.................... Photek A1200107 4
: : : ; —A— Photek A3191220
------------------ PHOT. 9002192

.| ~®= PHOT. 9002193

400 nm : 500 1000 1500 2000 _2500
i integrated anode charge [mGC/cm]
00 5000 10000 15000 20000 25000 300([1%
integrated anode charge [mC/crf] 0
PHOTONIS 9001223 —#— PHOTONIS 9001332 —@— PHOTONIS 9001393 —#— PHOTONIS 9002108
—&— Hamamatsu KTO001 —%— Hamamatsu KT0002 Hamamatsu JS0022 —&— Hamamatsu JS0035
Hamamatsu JS0018 Hamamatsu JS0027 —@— Hamamatsu YH0250

It is known, that ALD coatin% is able significantly improve
the PC’s lifetime in colliding beam experimental
conditions

Also it is increase the gain and allows us to operate at
lower voltges

We expect to get PE collection effeciency >60% by use
ALD coating at the entrance of the first MCP

For Uy cp=300V Gain dependence on MCP's voltage

Gain dependence on MCP's voltage

—2— StandMCP2

e N —4@— ALDStand1
—%— ALDStand2
—&— ALDUvSigmat

L\

/ \

/ \ e

: \_~

[ o

:I 1 | | | L1 | 1 L1 1 L1 1 ‘ L1 1 1 1 1 1 1 1 1 | | 1 | 11 | 11 | 11
1400 1500 1600 1700 1800 1900 2000 2100 2200

MCP? v

e According to our very preliminary results of relative
measurements, the PE collection efficiency increased by
25% for MCPs with ALD coating at the entrance plane in
comparison with standard one

e Further optimisations of the ALD coating and MCP bulk
resestivity are foreseen
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Motivations for n/K—separation above 20 GeV/c

* Future e*e™ H-factories such like FCCee (CERN) and CEPC (China) have
extensive physics programe at Z-pole (/s = 91.2 GeV).

» Expected 4 X 102 Z-bozons ([ Ldt ~ 100ab™1) will provide extensive

statistic of bb, ¢¢ and ¥t~ for precise flavor physics investigations.
[arXiv:2412.19743v2 [hep-ex] 31 Dec 2024]

/K- separation is needed not only to supress combinatorial background
and to separate similar topology of final states like:
Blsy = m*m™,Biy = KYK™, Bl = K*n* and so on.

* Baseline option of the CEPC detector is able tod%rovide n/K— separation at

the level of 20 up to 20 GeV/c by combining %/,,. and ToF techniques.
[Y.Zhu et al., NIM A 1047 (2023) 167835]

* i/K—separation at the level = 30 in wider momentum range is highly
desirable for such experiments.



Aerogel with n=1.008 (Novosibirsk)

: 4,  0.909 + 0.0037
L.. 46.38+0.6561

Lransmission
~——

N
()

a4

d — thickness of a sample,

A — wavelength in nanometers,
Lsc — scattering length at 400 nm,
ao — surface scattering coefficient,

C - clarity coefficient
®4YCB3, HULL KM - UDB3, OTd 2-5/06/2026
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RICH based on aerogel n=1.008: some beam test results

Hitmap with ROI

Theam e-@2.5GeV - e inpe —_fraday ___
25 25 50 80— Meanx  1.01E C Enties 13132 140 Mean 25,48
aer— v mm Eﬂ:— :ﬂﬂ:uu ni?: 1‘"]]: e " 120 5:[: EI:IV 328 ?if:'i
L B Sid Dav 3788 X N
LF 200 mm k. SiaDavy 1964 1200F N 114518
BT ey e N : R
40*.'. ._ 2L _.,_J"' ! '“'E"' "" e :iy e C fooor Moy 5.815 = 0.402
i I| Vin StdDevx 15.05 E 0—_ r .g BO Rrat 26.31=0.18
P "-'._.-” T 800: g Fra 4578 = 0.025
"E_'Ll? _205_ 600 [ 60 I:I R(SPR)
L 40 woF Noo(ROI)=7.760.0 0 )
e &y -eo0p - [ I N,(All)=11.42+0.0 - roiltrack)
-20 f:' .E_ g E 200 20
,l'..'.\-_ = - _? —80_—
BT ki £ 800 40 20 0 20 40 60 80 050 % "8~ 700
o e --1'_-'.-'; X, mm
_é:ll -40“-%[; 50 H—'ir!lh ([130 .:llznh':'m:I 40.F OUTP UT:
IS maj = . .
: TBeam results reconstructed w/o track information: e SiPM based photon detector with
* MaPMT H12700 with QE(400nm) = 20% PDE(400nm)=45+50% will alow us to
* Pixel 6x6 mm detect 10:20 ph.e. for relativistic tracks
* Aerogel: e RICH based on aerogel with n=1.008
— stack of 3 tiles 25+25+25=75 mm and pixel 3x3mm is able to provide r/K-
: oy — refractive index n=1.008 separtion at P=10 GeV/c
RIS W e =235 mm e Proximity focusing system and PD
Geant4 sim.: with o, < 1 mm is required to reach
=60 mm n/K-separation above 20 GeV/c
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G4sim conditions

8-layers aerogel n_.,=1.008 (2 tiles) | | Focal distance is 300 mm

DNAULSSEERSEA S o L,y is taken from NIMA494 (2002) 491-494
2) 1.0058, t = 8.02 4
3) 1.0061, t = 7.80 * Li(4)=Ls(400nm)- (4_00)
4) 1.0064, t = 7.59 : -
) en(d) = |[1+aq ';121,1 > - (n(4023)02 ) , Where
1o .
5) 1.0068, t = 7.38 04002207
6) 1.0072,t=7.18 10=83.22 nm and a;,=0.05639 is taken
7)1.0076, t=6.99 from Eur. Phys. J. C 52, 759-764 (2007))
8) 1.0080, t = 6.80
gl ke e E N LA e e L R
PDE for MPPC-S14160 (Hamamatsu) e e e e 0
50;_ [Cam ™. | SiPM PSS15 11-3030 from NDL (China)
. g EEE ————————————— ,:3::::‘; v = E k- (Q2 +Q3) —(Q1 + Q4)
u % i < L T2 (it 05+ Qs
. - iy MA@ yo=b (+0)-(@+0) | Exact hit positions from
: ] ”1&}@4' L 2 (@+Q:+0:+0Q) | G4sim are smeared by
tor- I ol 111 Gaussian with g, = 200um
o | | | I | | Uy oo w] luso_] L0*Tc.lm-ameuulessmnerw

A T VT N A LA Y N ) N 1 O O 0 N 0 1N )
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Wavelength, nm
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n/K—separation in 20+30 GeV/c region: G4sim results
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Some practical results of 2025

h=1.0080 d 87.57 £ 0.2989
L. 40.65+05761

1 1
n=1.0055; d=17.4 mm )
n=1.0064; d=15 mm N . .
-

R -— - | & | n=1.0048; d=15.4 mm
S ‘ 0 -

— ’ n=1.008; d=17 mm " -' oo
—— —mr. Ty

84.95 £0.2799
L. 41.06 £0.6024

8,  97.93 +0.3095
L. 40.12 +0.5082

10047| @ 97.36 £0.2904
L, 37.21+0.4757

h=1.0067

~ for all tiles

. —

==

n=1.0056

0.2

III|III‘III|III|III|I

1 L 1 1 1 l 1 1 1 | I 1 | 1 1 l I 1 1 1 l 1
300 400 500 600 700
A, nm

In 2025 for the first time ultra-light SiO, aerogels with high transperancy were produced in Novosibirsk!
Next step is produce multilayer aerogel samples with n<1.008 and total thickness 30+40 mm
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FARICH for CEPC project sketch

1124mm

l
"

detector

1124

440

®4YCB3, HULL KN - N®B3, OTD 2-5/06/2026

1124 mm

From Jian Wang,
mechanical group

Aerogel radiator :
-90 aerogel tiles in 4 layers
-each tile of ~10 cm x 10 cm

Photon detector:

-258 PMTs(sensor module)
in 6 layers

-each PMT(sensor module)
of ~5cmx5cm
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3aKka4yeHue

* Pa3paboTKka cuctembl naeHTMdUKaumum ansa POCCMMUCKOro npoeKTa

Cynep C-Tay ¢abpuKu cbirpana onpenensatoLllyo poib B Pa3BUTUX
metoamnkm GAPUY

* CerogHA QaKTUBHO BepaeTca pa3pabotka cuctembl PAPUY  and
sKcnepumeHTa SPD@NICA:
* Pa3pabartbiBaeTca KOOPAMHATHO-YYBCTBUTE/IbHLIM HOTOMPUEMHUK

* \gpeT onTMmMM3auMs asporeneBoro paguatopa U TEXHONOTMU  ero
NpPomn3BOACTBA

* [lpopabaTtbiBaeTcsa KOHCTPyKUMA cuctembl, MO ana moaennpoBaHUAa WU
PEKOHCTPYKUMK, KoHuenuma FEE n DAQ

* [loKa3aHo, YTO Ha ocHoBe meToankn GPAPUNY c asporenamm n<1.008
MOXHO pa3pabaTbiBaTb cuctemMbl wuaeHTUPuMKauum ana 1/K
pasaeneHusa B obnactn nmnynbcos 20+30 PB/c



BACK UP SLIDES



History of aerogel radiators in Novosibirsk

> KEDR ASHIPH system (VEPP-4M — BINP):
» 1/K-separation in the momentum range 0,6+1,5 GeV/c.
 Aerogeln = 1,05 (V~1000L).

» SND ASHIPH system (VEPP-2000 — BINP):
* m/K-separation in the momentum range 300+870 MeV/c.
 Aerogeln = 1,13 (V~9L).

> DIRAC-II (PS — CERN):

* 1/K-separation in the momentum range 5,5+8,0 GeV/c.
 Aerogeln = 1,008 (V~9L).

» AMS-02 aerogel RICH (ISS):
* Search for antimatter, study of cosmic rays.
e Aerogeln = 1,05 (S~1 m?).

» LHCb aerogel RICH (LHC — CERN):

* m/K-separation in the momentum range 5,5+8,0 GeV/c.
e Aerogeln = 1,03 (S~0,5 m?2), aerogel tile 20x20x5 cm®.

» CLAS-12 aerogel RICH (J-Lab):
* 1/K- & K/p-separation at level 40 with several momentum GeV/c.
* Aerogeln = 1,05 (576 m?), aerogel tile 20x20x2-3 cm?.

34

®YCB3, HULL KU - UdB3, OTP 2-5/06/2026



The SCT energy range

o(eTe™ — hadrons) Threshold production of nonrelativistic particles provides

R best conditions for their comprehensive study

oplete™ - u*u~)

(TimEe | wesyPE0 v [ L =10 em 25
+kepnb7 + """" ¥(25) (not in scale) A one-year dataset
+ BES 09 l/)(4415)
= e R !
+ s - #'Kﬁ? ..... B § e g e e s 3.1 1012 /4
1+ Crystal Ball 90 M L6 ~ 3.69 101111)(25)
RARRTNY ! 35 + 5 3.77 10° DD
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The first experience with hydrophobization #1

* Production of thick hydrophobic tiles
is limitted by large time of fabrication
because the clarification processes
have to be done at low temperatures
(below 175°C)

* The main idea is to produce thick
multilayer aerogels with standard
Novosibirsk’s procedure when optical
clarification is obtained due to
burning of the most organic additions
in aerogel and after that make
hydrophobization in the vapors of the Hydrophobic Hydrophilic
HexaMethylDiSilasane ([(CH3)3Si]2NH)

®4YCB3, HULL KN - N®B3, OTD 2-5/06/2026 36



The first hydrophoblzatlon experience #2

~

transmission

transmission

hidrofob/101225_hidrofob_ob4.dat: d=30.1mm

[ 4- thickness of the sample;

sk A - wavelength in nanometers;
" Le - scattering length at 400 nm;
a, - surface scattering coefficient.

a,=69.64 £ 045

L. =21.212027

04

[ a,=93.08+0.32
0.2
[ L, =54.14+0.71

0 e ——————

TR R
300 400 500 600 700

LY
75 m

HMDS — 5% (3 samples)

hidrofob/101225_hidrofob_obé.dat: d=30.1mm

3 -d
| | Lsc(}ﬁ]d
3 T=E =4,
3 d - thickness of the sample;
0.8F X -wavelength in nanometers;
i L. - scattering length at 400 nm;
a, - surface scattering coefficient.
o6F a,=79.79+0.32
A Le, = 53.54 +0.80
i a,=85.32+0.33
0.2
[ L. =52.88+0.76
ok A

500 600 700

L. nm

Sample 4
s — —®— Initial sample 4
@ 1‘_ —&— Hydrophobized sample 4
= | | —%— Annealed sample 4
% i
0.8— nitial samfle ]
r a, =0.9308 * 0.0032
- Ly =541 £ 0.7
= ¥%ndf = 19.23/12 = 1.602
0.6—
L H drophobized sample 4
0'47 v 6'9)64 +0.0045 P
| L =21.2+03
xﬂ.'ndf = 6.72112 = 0.560
I I
0.2 Annealed sample 4
B a,=0.9725 £ 0,0032
} L. =54.6 +0.7
L ¥2/ndf = 11.74/12 = 0.978
1 Il 1 Il ‘ 1 Il 1 1 ‘ Il Il Il 1 | 1 1 Il Il ‘ Il 1 ‘
0 300 400 \500 600 700
A, nm

* It was shown, it is possible totally restore

optical transparency of hydrophobic
aerogels with help of annealing (5 hours at
500°C)

The first practical output:

Hydrophilic  aerogel (left) totally
destroid in contact with water, while
after hydrophobization it can be tooled
by water-jet cutting machine

We can produce aerogels as we
need (highly transperant, thick and
so on), then make tooling after

&

Influence of hydrophobisation on
aerogel transparency has not been
studied well yet

hydrophobization and restore its
tranparency before the assembling
the detector.
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MCP optimisation with ALD #2: SPE & TTS

r \
MCPQam ,
CPQamp am — Signal shape
p - Entries 6268
Entries 8182 » Mean 2.282 ™
500— }H Std Dev 0.06882 B
Mean 1351 - %/ ndf 53.83/50 50—
— po 41314184 ~
Std Dev 1091 - pi 2283+ 0.001 -
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= ~ p2 0.07372+ 0.00489
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MCP optimisation with ALD #3: PE Collection Eff.

npe
L Entri

140~ Moo 1433
— Std Dev 2418

120:—

100—

B0L- STD MCP PMT:

sol * 2 MCP: 6um
E o |L/9=40

40— e Gain ~ 6-10°

20—

GG L1 5| r|u“i..§|5.r.||||3!D||||35

N,,(SEE)
CE(SEE)/ _ ’ /QE(SEE) _ 17'46/19.65 N
CE(STD) ~ N,,(STD) /QE(STD) 14.58 /2049

120

100

80

npe

Entries
Mean
Std Dev

8123
17.46
4.166

SEE MCP PMT:

% e 2 MCP: 6um
40 o /=40

e Gain ~ 6-10°
20
DulIllﬁlll""m”'|1|5'”'2|ﬂ”"2|5””3wmjaﬁ

~ 1.25

Practical output:
e SEE MCP Gain ~ 1+15-10°
e CE(SEE)=1.25-CE(STD)
e TTS(SEE) worse than TTS(STD)
Further R&D and optimization is needed.




HabpaHHble AaHHbIE:

Date aerogels P, GeV/c Number, events | Comments
12.03.2026 |460f5 4-layer SCTF 5 425k Nmax=1.046, t=35 mm, 230x230 mm’
13.03.2026 |467 8 3-layer SPD 5 400k Nenax=1.040, t=40 mm, 100x100 mm’
467 1 4-layer SPD 5 340k Npya=1.040, t=40 mm, 100x100 mm’
467f10 1 4-layer SCTF 5 230k Npya=1.046, t=35 mm, 20060 mm’
467f10 1 4-layer SCTF 3 600k Nemax=1.046, t=35 mm, 200x60 mm’
14.03.2026 |467 1 4-layer SPD 3 600k Nenac=1.040, t=40 mm, 100x100 mm®
467 8 3-layer SPD 3 600k Ny =1.040, t=40 mm, 100x100 mm’ TectmpoBanuce 3- n 4-
460f5 4-layer SCTF 3 200k Nmax=1.046, t=35 mm, 230x230 mm’ CNloviHble pagumaTopbl Ana SPD,
460f5 4-layer SCTF 1,5 50k Nena=1.046, t=35 mm, 230x230 mm’ a TaKkxke pagunatop ana C-Tau.
15.03.2026 |460f5 4-layer SCTF 6 IM Npp=1.046, t=35 mm, 230x230 mm’
467 8 3-layer SPD 6 600k Npnan=1.040, t=40 mm, 100x100 mm*
467 1 4-layer SPD 6 600k Nma=1.040, t=40 mm, 100x100 mm’
467 1 4-layer SPD 10 600k Nenac=1.040, t=40 mm, 100x100 mm*
460f5 4-layer SCTF 10 600k Npup=1.046, t=35 mm, 230x230 mm’
467 8 3-layer SPD 10 600k Npa=1.040, t=40 mm, 100x100 mm”’

®YCB3, HULL KM - UDB3, OTD 2-5/06/2026
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RICH detectors capability for n/K—separation

1/ [ separation

in=1.05: 10 ph.e./cm (G4sim: Hamamatsu S14161-305HS)

~ ! n=£.03: 6 ph.e./cm

n=1.008: 1.5 ph.e./cm

.é ......................... E:. ........... n =1.002'(§.3phelcm .........

0 a a
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0 : :
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¢ /\/Npe LV12 n-tan 6¢ LV12 tr

n?-1
Npe(B = 1)~ 500 - az L QE ®YCBI, HULL KM - UDB3, OTd 2-5/06/2026

e At least 5 hits have to be
detected to reconstruct Cherenkov
ring.

e Thickness of Cherenkov radiator
should be:

— 21 cm for n=1.05 (aerogel)

— 24 cm for n=1.008 (aerogel)

— 215 cm for n=1.002 (CsFy,)

e Some focusing system is needed
to provide impact from thickness
at the level of few mrads for base
200+300 mm!!l
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transmission

0.8

0.6

0.4

0

Highly transparent aerogels with n>1.05

multilayer_aerogel/op461f10/100323_461f10_3.dat: d=35.0mm
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The Largest focusing aerogel: The "new” aerogel samples
°n,.,=1.05 with different refractive indexes:
e 4 |layers from n=1.06 to 1.09
e 230x230%x35 mm (thickness ~ 22 mm)
FARICH based on 4-layer aerogel with n,,,,=1.08 will provide y/n—separation from 250 MeV/c!!!
4?2
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Recent beam test results
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