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The purpose of the report 
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● To create a new version of the TOF system geometry based on a MRPC 
module in SpdRoot

TOF System  TOF System  
based on a MRPCbased on a MRPC  

TOF System  TOF System  
simple geometrysimple geometry



TOF-system based on the MRPC

3

From talk  A. Semak on SPD collaboration meeting ( June 10, 2021 ) 
«MRPC prototype chambers for TOF»
( https://indico.jinr.ru/event/2152/contributions/12962/attachments/10207/16610/Status_8jun2021.pdf )

MRPC module

● Length=40 cm  

● Width=33 cm

● Height=2.5 cm

https://indico.jinr.ru/event/2152/contributions/12962/attachments/10207/16610/Status_8jun2021.pdf


Simple geometry  
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Endcap Barrel

Thanks Artur for first desciption TOF in SpdRoot 
(git clone -b artur_dev https://git.jinr.ru/nica/spdroot.git)

Shape: cylinder
Material: air
Length: 343.2 cm
Thickness: 20 cm 
R_min: 95 cm
R_max: 115 cm

Shape: cylinder
Material: air
Thickness: 30 cm 
R_min: 10 cm
R_max: 115 cm
Distance from the center of set-up to 
endcap`s wall along the Z axis: 171.6 cm 

https://mmm.cern.ch/owa/redir.aspx?C=PKJtbtgqyiCOGtrQdbeNb5kxsetUjMtJjzkS14GR48PAuS1qqXnZCA..&URL=https%3A%2F%2Fgit.jinr.ru%2Fnica%2Fspdroot.git


Simple geometry: Barrel
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MRPC module
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MRPC module

● Length=40 cm  

● Width=33 cm

● Height=2.5 cmLength=40 cm  
W

idth
=

3
3
 cm

Height=2.5 cm

Material: air



MRPC geometry: Barrel
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20 cm

R=115 cm

R=95 cm

y beam

x

Cylindrical coordinate system
x=ρcos(φ)

y=ρ sin(φ)

z=z
ρ=103 cm
step ϕ=450

ρ=RY=103cm

Simple geometry

0.5 cm

From talk  A. Semak on SPD collaboration meeting ( June 10, 2021 ) 
«MRPC prototype chambers for TOF»



MRPC geometry: Barrel
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y

beam

x

Width=33 cm

Height=2.5 cm

MRPC module

● Length=40 cm  

● Width=33 cm

● Height=2.5 cm

1.5 cm



MRPC geometry: Barrel 
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y beam

x

Length=40 cm  

Height=2.5 cm

MRPC module

● Length=40 cm  

● Width=33 cm

● Height=2.5 cm



MRPC geometry: Barrel
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1 row = 16 modules 



MRPC geometry: Barrel
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11 row = 11*16 modules 



MRPC geometry: Barrel
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11 row = 11*16 modules 



MRPC geometry : Barrel
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MRPC geometry : Barrel

14

TS

TOF system

Magnet

ECAL



Hits from SpdRoot: Barrel  
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Simple geometry MRPC geometry

Minimum  bias  pp 27 GeV  events  were  generated (SimuQslPy8.C)



Hits from SpdRoot: Barrel
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 Construct TOF in SPD: End-cap
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The TOF geometry of end-caps:
The article “Time of Flight System for SPD” by A.Semak, E.Ladygin, S.Nagorniy

The TOF module as for barrel:
A. Semak on SPD collaboration meeting ( June 10, 2021 ) 
«MRPC prototype chambers for TOF»

MRPC module

● Length=40 cm  

● Width=33 cm

● Height=2.5 cm



MRPC geometry: Endcap
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Simple geometry: Barrel
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TOF-system based on the MRPC 
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Results with new geometry
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Minimum  bias  pp 27 GeV  events  were  generated (SimuQslPy8.C)



Сonсlusion
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● New version of the TOF system geometry based on a MRPC module in SpdRoot 
was added 

● Next step

● Use size from nowadays design of TOF    

● To send code (or do merge request) on approval by Arthur
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Backup



 Construct TOF in SpdRoot 
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The TOF geometry from the article “Time of Flight System for SPD” by A.Semak, 
E.Ladygin, S.Nagorniy



MRPC module
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Schematic view of the twelve-gap MRPC

SPD CDR
http://spd.jinr.ru/2102-00442/
page 95

http://spd.jinr.ru/2102-00442/


 Options of TOF system in SPD 
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SPD CDR
http://spd.jinr.ru/2102-00442/
page 93

      MRPC plastic scintillator

http://spd.jinr.ru/2102-00442/


 TOF in SPD SDR 
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SPD CDR
http://spd.jinr.ru/2102-00442/
page 94

http://spd.jinr.ru/2102-00442/


The particle identification (PID) analysis with TOF

m2=
p2

c2 [ t
2 c2

L2
−1 ]
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Mass of particle
TOF

particle pacticle

L, t , p

Interaction region

Magnetic field
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