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Activities @ GSI

● Test beam data / simulation
● Maximum Likelihood approach for PID
● DIRC resolution requirements
● Bar squareness measurements
● Bars from Zygo LOT
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Data Analysis  Cherenkov angle reconstruction method

  Method similar to BaBar-DIRC:

Pixel position + bar location define
 photon direction at  bar end, stored
 in “Look-up table”, combined with 

        particle track to calculate Θ
C
.

 

Grzegorz Kalicy, DPG Dresden, March 5, 2013

  Single photon Cherenkov angle resolution:

➔ Effective bar size    σ
bar   

≈ 15.0 mrad
➔ Effective pixel size  σ

pixel
≈   5.9 mrad

➔ Chromatic effect     σ
λ       

≈   5.0 mrad
  
   Combined resolution σ

Θc
≈ 16.8 mrad 

   With focusing             σ
Θc

≈   9.1 mrad

 

Simulated data

Pixel
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3
Data Analysis  Single photon Cherenkov angle reconstruction 

σ
Θc

= 12 mrad

Simulation 

Time cut

Grzegorz Kalicy, DPG Dresden, March 5, 2013

preliminary

Simulation 

preliminary

Simulated data

σ
Θc

= 9 mrad

● Path pixel – bar not unique 
 combinatorial background in Θ

C
 

 not easy to handle even  in 
 Monte Carlo data.

● Time cut
 (t

measured
 – t

expected
) improves 

 resolution in simulation. Timing 
 resolution in test beam data not
 sufficiently good.

ΔΘ
C
 (measured – expected) :

Pixel

Radiator
Bar

Possible propagation paths:
● Top reflected 
● Direct
● Bottom reflected

Δ

Δ
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4
Data Analysis  Single photon Cherenkov angle reconstruction 

preliminary

Test beam data 

Test beam data

σ
Θc

= 10 mrad

● Using combined runs from fine angular 
 scan study (122.4º – 124.4º particle track).

● First look at test beam data single photon
 Cherenkov angle resolution.
 Just one MCP to avoid background from
 overlapping ring segments.

● Study to include all MCPs in analysis in 
 progress. 

Pixel

Δ
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Maximum Likelihood approach for PID

First approach
Decision about the PID is just maximum of the normalized likelihood values without considering the background.
Second Approach
 Extended maximum likelihood method which incorporates the background and the photons in the same function
Decision of the PID is based on relative number of photons in the maximum likelihood bin.
This work is in progress!!!!!!
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No focussing

Maria Patsyuk
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Maria Patsyuk
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Eff=0.95 MisId=0.01

PID-TAG PID-TAG

0.9
0.1

Hard cuts

Pid-Tag cuts

Maria Patsyuk
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Responsible for background: Laura Herzberger.

Balls on top

And bottom

holes
8.127m

Bar measurements
– Squareness – 

Laura Herzberger & Gregor Spreer 
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Improved mechanical setup

20%                            60%                                  20%

→ minimizes bending of bar

Easy to align (marker)
Improved alignment 
of single ball 
(before: 0.2 mrad differences)

Rotation of balls caused deviations of 
0.05 mrad → fixed with tape

Laura Herzberger & Gregor Spreer 

Bar rests on steel balls (3mm dia.)
...plastic balls are no option...
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Limits of method are visible (<0.050 msr).

Future → Autocollimator

Laura Herzberger & Gregor Spreer 
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Jochen Schwiening
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Jochen Schwiening
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