atus of
simulation in SpdRoot

A. Ivanov

SPD Physics & MC meeting
24 Januar y 2024



Identification of high momentum particles (p=1.5 GeV)

Principle of detector operation
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R=84.7 cm

152.5cm

Thickness=30 cm




Based on stand-alone GEANT4 based simulation program from
team Budker Institute of Nuclear Physics, Novosibirsk
Thanks to A.Yu. Barnyakova, V.S. Bobrovnikov
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Aerogel Air Photon detector

36 mm 200 mm 0.17 mm =236,17



Photon detector
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R=84.7 cm

Thickness=20 cm
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Settings Geant

SpdRoot GEANT4

spdroot/gconfig/g4config.C farich_sim.cc

TG4RunConfiguration *runConfiguration =
new TG4RunConfiguration("geomRoot",

G40pticalPhysics* opticalPhysics = new G40pticalPhysics();
opticalPhysics-=SetWLS i

opticalPhysics

opticalPhysics

"QGSP_FTFP_BERT&:optical,
"stepLimiter+specialCuts+specialControls+stackPopper",

fal

opticalPhysics-: = .
opticalPhysics 10.0);

SpdrOOt/gconfig/g4C0nﬁg. n opticalPhysics Tra st (kCerenkov, true):

opticalPhysics-=SetTrack ondariesFirst(kScintillation, true);

I

/process/optical/wls/setTimeProfile delta
/process/optical/cerenkov/setMaxPhotons 300

/process/optical/cerenkov/setMaxBetaChange 10.0
/process/optical/cerenkov/setTrackSecondariesFirst true

Set the step size to limit the number of photons produced (on average) to a given value (an integer N)
/process/optical/cerenkov/setMaxPhotons N
* Set the maximum change in B=v/cin a step, expressed in percent.

/process/optical/cerenkov/setMaxBetaChange X.X

* Specify whether to track secondaries produced in the step before continuing with primary.

/process/optical/cerenkov/setTrackSecondariesFirst true
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e
Settings Geant

SpdRoot
spdroot/gconfig/g4config.in

/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
# ynetaeT 3a rpaHduy ecnu nocTtaeuMTe Talse
/process/optical/processActivation OpWLS false
/process/optical/processActivation OWLS2 false
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Int t mId = gMC->=MediumId("FARICHair");
const int npoints = 2;

vector<Double t> ephoton
vector<=Double t= refInd
vector<Double t> eff = {]
vector<Double t> abslen

gMC-=SetMaterialProperty(mId, "ABSLENGTH", npoints, &ephoton[@],
gMC-=SetMaterialProperty(mId, "EFFICIENCY", npoints, &ephoton[®8], &
gMC->SetMaterialProperty(mId,
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MCP PMT N6021

from technical specification
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" FARICH in SpdRoot

Aerogel Air Photon detector

D [0.5-6]

36 mMm 200 mm 0.177 mm
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" FARICH in SpdRoot: Fit

“MeTo/bl OLEeHKU MapaMeTpoB Koel, YepeHKOBCKOro n3nyyeHus B getektope RICH ana akcnepumeHta CBM”
A. C. AipusH , B. B. iBaHoB, C. A. Jlebeges, I'. A. Ocockos, H. V. YepHoB

MINUIT
Fitting by ellipse

dl —|—d2 — 20’,,

di = /(x —zr1)? + (y — yr1)? dy = \/(x — xF2)? + (y — yr2)?

Le = (xFl + sz)/Q

Ye = (yF1 + yFQ)/Q

yr —yFQ)
.CEFI — .’]sz

p = arctan (
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" FARICH in SpdRoot: Fit

a=7.043942
b=6.9510/12

_af

6l
i *

g NN NS NS NS NS S R
32 34 36 38 40 42 44 46 48
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From fit and geometry
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* Geometry FARICH was described in SpdRoot.

* First results of R and 6c was obtained.
Next step

* to compare the N¢, with Geant4,

* to implement the reconstruction of ring parameters and 6c.
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