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Principle of detector operation
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P Barrel 0.6 Gy
TUK B ™
K/p 1.1 GeV
End-Cap
/K I 0.45 GeV
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Based on stand-alone GEANT4 based simulation program from team Budker Institute of
Nuclear Physics, Novosibirsk (Thanks to A.Yu. Barnyakov, V.S. Bobrovnikov)
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1) Description of geometry/material based on TDR
2) Setting of optical properties in Geant4

3) FARICH reconstruction
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" FARICH in SpdRoot: geometry

Aerogel Air  Photon detector

36 mMm 164 mm 0.177 mm




Heroge Heome ry material

Material:
Si0, — 97%
H,0 — 0.03%
: (nz_l) 3
d = , /
ensity 0438 [cm®/g]

n(400)=1.0470, L=10.00 mm




R=847 mm

Material: air

Thickness=164 mm
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1) Description of geometry/material based on TDR
2) Setting of optical properties in Geant4

3) FARICH reconstruction
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S
Settings Geant

SpdRoot (Geant v10.5.1)

spdroot/gconfig/g4config.C

TG4RunConfi ion *runConfiguration =
new TG4RunConfiguration("geomRoot”,
"QGSP_FTFP_BERT&OpEical™)

"stepLimiter+specialCuts+specialControls+stackPopper",

false);

spdroot/gconfig/g4config.in Skin surface

. . : MC-=DefineOpsurface("surface pmt", kUnified, kDielectric metal, kPolished, 1.3);
/process/optical/cerenkov/setMaxPhotons 300 g ' ° ace_pm = = e :

/process/optical/cerenkov/setMaxBetaChange 10.8
/process/optical/cerenkov/setTrackSecondariesFirst true

/process/optical/processActivation Cerenkov true
/process/optical/processActivation Scintillation false
/process/optical/processActivation OpAbsorption false
/process/optical/processActivation OpRayleigh false
/process/optical/processActivation OpMieHG false
/process/optical/processActivation OpBoundary true

Currently, only Cherenkov photons from the ring are being studied.
14
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" Optical properties of photon detector
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1) Description of geometry/material based on TDR
2) Setting of optical properties in Geant4

3) FARICH reconstruction
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0.1-8]GeV
0.2—8]GeV
0.5—8]GeV
K [1.5-8|GeV
p [3.0—-8|GeV

4 = ®

Selection criteria

- track fit is converged
- chi*/ NDF <3
- N >4

hits , photons
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1) Reconstruction by ellipse

2) Reconstruction by dependence 0. vs @
3) Reconstruction using Likelihoods

4) Reconstruction using ML

(Fedor Ratnikov, Higher School of Economics)
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uction: by ellipse

“Memo0dsl oyeHKU napamempoes Kosel YepeHKo8cko20 UsaydyeHUs e demekmope RICH 05 skcnepumeHma CBM”
A. C. AlipusiH, B. B. leaHos, C. A. Jlebedes, I. A. Ocockos, H. V. HYepHoe

Equation of ellipse dlz\/<X_XF1)2+(y_yF1)2

d,+d,=2a
L d2:\/<X_XF2)2+(y_yF2>

2

Xc:(XFl"'XFz)/Z
yc:()’m"'y[?z)/z

b=\/612_\/<XF1_XFz)Z"'(YFl_YFz)Z

Xp1sXp2s YFr1s YE2sd Yr1— Yo
¢ =arctan ( )

Fitting by MINUIT
Fitting parameters

Xp1— Xpo
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" Results of fit by ellipse

-30

Fit is converged

Fit is not converged

Fit is partially converged
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- cv

“FARICH simulation”, Viktor Bobrovnikov, 29 September 2020

® The dependence of polar angle of cherenkov photons 6. from azimuth angle . are used
in this reconstruction

@ The values 6. and . are defined in primary particle coordinate system and, therefore, to
define them, it is necessary to translate them into laboratory coordinate system in which
the primary particle moves (position of primary particle in laboratory coordinate system is
determined by its initial position and angles 0. and )

@ The dependence of 0. on . can be expressed as

Oc(pc|B,n,0:) = arccos (%)+arccos (n(l — (flofiy)?) + (ﬁofiv)\/l —n?(1— (ﬁoﬁ7)2)>

| P=s

— n average value refraction index of radiator
— (fiofiy) = cos Bt /(nB) + cos e sinbey/1 — 1/(nf3)2

— 7o and 71, vectors of the radiator and Cherenkov cone
normal, respectively

Tp
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p [GeV]
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* FARICH is implemented to SpdRoot. Stand-alone GEANT4 based
simulation program from Novosibirsk team is taken as the starting point.

* Two methods of reconstruction are added

* Work is ongoing
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