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The purpose of the report 
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● Adding in SpdRoot TOF geometry options from Protvino and 
from Tsinghua 

● The comparison of geometries



TOF system in SpdRoot
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TOF system in SpdRoot: Simple geometry
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spdroot/common/SpdCommonGeoMapper.cxx



TOF system in SpdRoot: Simple geometry
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End-cap End-cap
Barrel

171.6 cm 

30 cm

20 cm

Rin=95 cm

Rout=115 cm
Rout

=115 cm

Rin=10 cm

201.6 cm 

TOF cylinders in SpdRoot are placed all available space between detectors 

343.2 cm 



Actual SPD sizes on 20.10.2021
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From Ivan Moshkovsky 

TOF

151 cm
SpdRoot 
171.6 cm 

87.0 - ~105.1 cm
SpdRoot 
95 - 115 cm 

87.0 

  
~105.1



TOF system: Tsinghua and Protvino
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geometry Barrel End-cap

Protvino

Tsinghua



TOF system: Tsinghua and Protvino
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Module
active area Barrel End-cap

Protvino

Tsinghua

Length=40 cm  

Width=33.7 cm

Height=2.5 cm

Length=40 cm  

Width=33 cm

Height=2.5 cm

Length=45.4 cm  

Width=33 cm

Height=3.0 cm

Width1=14.0 cm

Width2=34.0 cm

Length=70.0 cm 

Height=3.0 cm

stripwidth=2cm stripwidth=2cm

stripwidth=1cm stripwidth=1 cm

strip
length =

40
cm

strip
length =

40cm

strip
length =

45.4
cm



TOF system: Tsinghua and Protvino
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Number of 
modules Barrel End-cap

Protvino

Tsinghua 16m×2chamber

24m×2chamber16m×9row
144m

32m

48m

120m

12m×10row ¿

number of readout strips
24 strip×120module=2880strip

number of readout strips
48strip×32module=1536strip

number of readout strips
16strip×48module=768strip

number of readout strips
16strip×144module=2304strip
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New geometry in SpdRoot

Rin=85 cm

Rout=88 cm

along the beam direction

45.4 cm  

33 cm

Tsinghua TOF system: Barrel

Wang Yi on SPD collaboration meeting ( June 10, 2021 ) 
«Development of high resolution TOF system»



Tsinghua TOF system: Barrel
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Wang Yi on SPD collaboration meeting ( June 10, 2021 ) 
«Development of high resolution TOF system»

along the beam direction

New geometry in SpdRoot



Tsinghua TOF system: End-cap
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70 cm

R=90 cm

R=20 cm

Wang Yi on SPD collaboration meeting ( June 10, 2021 ) 
«Development of high resolution TOF system»New geometry in SpdRoot
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End-cap
Barrel

New geometry in SpdRoot

Tsinghua TOF system: Barrel and End-cap



Tsinghua TOF system: Barrel and End-cap
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R=85 cm
R=105 cm

 Proposal from Tsinghua 

Module (Barrel)
Length=45.4 cm  
Width=33 cm
Height=3.0 cm

Module (End-cap)
Width1=14.0 cm
Width2=34.0 cm
Length=70.0 cm 
Height=3.0 cm

Size module as from 
proposal Wang 

R=85 (proposal) → 105 as in SpdRoot

R=20 cm
R=20 cm

(95-115)



Protvino TOF system: Barrel
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A. Semak on SPD collaboration meeting (June 10, 2021) 
«MRPC prototype chambers for TOF»

R=85 cm

New geometry in SpdRoot



Protvino TOF system: End-cap
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R=85 cm

New geometry in SpdRoot
A. Semak on SPD collaboration meeting (June 10, 2021) 
«MRPC prototype chambers for TOF»

R=19 cm



Protvino TOF system: Barrel and End-cap
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R=85 cm R=105 cm

 Proposal from Protvino 

module
Length=40 cm  
Width=33 cm
Height=2.5 cm

R=85 (proposal) → 105 in SpdRoot

Size module as from 
Protvino 

R=39 cmR=19 cm

(95-115)(95-115)



Hybrid TOF system
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Barrel-module (Protvino)
Length=40 → 44 cm  
Width=33 cm
Height=2.5 cm

End-cap-module (Tsinghua)
Width1=14.0 cm
Width2=34.0 → 42 cm
Length=70 → 85.0 cm 
Height=3.0 cm

R=105 cm

R=20 cm
Geometry Barrel as from Protvino 

Geometry End-Cap as from Tsinghua 

R=85 → 105 cm



Comparison table
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Barrel End-cap 
Size of chamber
W×L×H [cm]

Number of chambersProtvino

Tsinghua

Width of strip [cm]

Number of strips

Size of chamber
W×L×H [cm]

Number of chambers

Width of strip [cm]

Number of strips

Size of chamber
W×L×H [cm]

Number of chambers

Width of strip [cm]

Number of strips

Hybrid

33W×40L×2.5H 33W×40L×2.5H
16module×9row=144module 24module×2chamber=48module

16strip×48module=768strip16strip×144module=2304strip
2

33W×45.4L×3H 14W 1×34W 2×70L×3H
16module×2chamber=32module12module×10row=120module

1
48strip×32module=1536strip24 strip×120module=2880strip

2 1

33W×44L×2.5H
16module×9row=144module

16strip×144module=2304strip

14W 1×42W 2×85L×3H
16module×2chamber=32module

58strip×32module=1536strip



Conclusion
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● Because of the change in the size of the SPD detector, 
possible TOF sizes from the proposal should be modified.  

● Hybrid option of TOF system geometry consist of

Tsinghua End-cap and  Protivino Barrel was suggested
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Backup



Actual SPD sizes on 20.10.2021
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From Ivan Moshkovsky 



Actual SPD sizes on 20.10.2021
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From Ivan Moshkovsky 



TOF system: Barrel
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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

Protvino



TOF system: Barrel
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Wang Yi on SPD collaboration meeting ( June 10, 2021 ) 
«Development of high resolution TOF system»

Tsinghua



TOF system: End-cap
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Wang Yi on SPD collaboration meeting ( June 10, 2021 ) 
«Development of high resolution TOF system»

Tsinghua
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