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Polarized beams
p↑ p↑at √s≤27GeV
N↑N↑at √s≤13.5GeV
p↑N↑at √s≤19GeV

longitudinal and 
transverse polarization 

(UU, LL, TT, UT, LT) 
> 70%

Spin Physics Detector 

NICA – Nuclotron-based Ion Collider fAcility
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Focusing Aerogel RICH detector in SPD
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FARICH detector: basic principles  

n1<n2<n3<n4
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This work was carried out under the supervision of A.Yu. Barnyakov from the Budker 
Institute of Nuclear Physics, Novosibirsk. 

MCP PMTs N6021 from NNVTaerogel



Particle ID in SPD
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Why we need FARICH?
Gluon TMD: Open charm (D0,±) production 

Quark TMD: Light hadron π,K,p production

D0→K - π+

D+→K - π+ π+

“Possible studies at the first stage of the NICA collider operation with polarized 
and unpolarized proton and deuteron beams”  Phys. Part. Nucl. 52 (2021) 6, 1044-1119

“On the physics potential to study the gluon content of proton and deuteron at NICA SPD” 
Prog. Part. Nucl. Phys. 119 (2021), 103858



7

FARICH in SpdRoot

1) Description of geometry/material

2) Setting of optical properties in Geant4

3) FARICH reconstruction 



FARICH in SpdRoot: geometryFARICH in SpdRoot: geometry
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Aerogel Air Photon detector

0.17 mm164 mm36 mm



FARICH in SpdRoot: geometryFARICH in SpdRoot: geometry
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Aerogel

Si02 − 97 %
H 2 0 − 0.03 %

density=
(n2−1)
0.438

,[cm3 /g ]

Material:

Air Photon detector
 MCP PMTs N6021 from NNVT
● 8×8 pixels with size 5.8×5.8 mm2 
● Lateral size 51×51 mm2  

● Thickness = 1.7 mm

Material: Air

R=847 mm

R=60 mm

R=847  mm

R=60 mm

Thickness=164 mm 

Material: Si548 PMT

R=36 mm

FARICH detectorFARICH detector
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FARICH in SpdRoot

1) Description of geometry/material

2) Setting of optical properties in Geant4

3) FARICH reconstruction 



FARICH in SpdRoot: oFARICH in SpdRoot: optical properties ptical properties 
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Aerogel

Air Photon detector

FARICH detectorFARICH detector

n=1.0003
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FARICH in SpdRoot

1) Description of geometry/material

2) Setting of optical properties in Geant4

3) FARICH reconstruction
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FARICH reconstructionFARICH reconstruction

1) Reconstruction by ellipse

2) Reconstruction by dependence θc vs φc 

3) Reconstruction using Likelihoods

4) Reconstruction using ML  



FARICH reconstruction: by dependence FARICH reconstruction: by dependence θθcc vs  vs φφcc  
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p⃗mc
(x , y , z)

The dependence of polar angle of Cherenkov  photons θC on azimuth angle φc are used for reconstruction

Example of the fit

The simulation  of FARICH was done at the SpdRoot framework for sets of particles: electrons, muons, 
pions, kaons, and protons. Momentum range is from pth  to 8 GeV. Currently, only Cherenkov photons 
from the ring are being studied.



  FARICH reconstruction: FARICH reconstruction: θθcc vs p vs prcrc

e

μ

π K p MC

RD
Nucl. Instrum. Meth. A, 732:352–356, 2013

particles momentum 6 GeV/c

p

e, μ π

K
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Conclusion
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The detector is expected to perform separation
at 3-sigma level
• π/K separation - from 0.6 to 5.5 GeV/c 
• K/p separation - from 1.6 to 8.5 GeV/c

at 2-sigma level
• μ/π separation - from 0.48 to 1.25 GeV/c 

nsigma=
x i−x j

√σ i2+σ j2

Thank you for your attention
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