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Outline

• COMPASS Experiment at CERN and Upgrade of COMPASS RICH
• Hadron identification
• Post upgrade characterization of RICH1

APV Header error
Noise estimation

• Understanding of RICH-1 the analysis framework
• Participation in Hardware maintanence
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SIDIS with deuteron (One extra year of data taking)

Measurement of Proton radius

COMPASS Experiment at CERN and Upgrade of RICH1
• COmmon Muon Proton Apparatus Structure Spectroscopy Fixed target experiment at CERN, SPS

50 mt. long spectrometer 
250 Physicists:24 institutes:13 countries

2 Stages. Each with ECAL, HCAL and Muon walls, Several trackers.
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Requirement of Hadron Identification

Can not be accessed by Standard Deep Inelastic Scattering. 
This distribution is “Chiral odd” in nature.
We need “Another” Chiral odd function to access Physics.
Fragmentation Function is the other Chiral odd function
Semi Inclusive DIS is the key to access

TRANSVERSITY

∫≡ q(x)ΔdxqΔ TT

Tags the struck quark of the vir. Gamma interaction.
(Flavor tagging).
Therefore AT LEAST ONE HADRON DETECTION IS ESSENTIAL IN 
COINCIDENCE with the scattered lepton
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𝑄𝑄2= 4-mom transfer,
x= fraction of proton’s mom carried by quark 
z= fraction of energy transfer carried by outgoing hadron

A fundamental quantity of nucleons.
Not easy to access!!
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Post Upgrade Characterization
• Performance of photon detectors is essential to optimize RICH 

performance.
• Characterization of PDs is therefore essential.
• Need to understand the noise level of the detector.
• Detectors have ~80K Channels

3 types of photon detectors of two classes (MAPMT and Gaseous) in use.
MAPMTs
MWPCs and Thick Gas Electron Multiplier-Micromegas based on 

MPGD technology 
Characterization requires ->Stable Condition
All errors (Front end electronics etc. to be minimized)
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Post Upgrade Characterization
APV header error

RICH photon detectors are read out in Two different 
way

CMAD (MAPMTs)
Based on APV25 (Gaseous detector: MWPCs 

and Hybrids)
APV25 is an Analogue pipeline Application 

Specific Integrated Circuit read-out implemented for 
gaseous detectors of RICH1.
The Data output Format is : The data acquisition system in 2016:

several times an error appearing called 
APV header error.
The source IDs of the detectors in the 

Online monitor showed this error 
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APV header Error:

After hit level 
reconstruction we 
found, this error 
paralyzes the APVs for 
the rest of the run. 
That disappears after 
reload. 
The possible 
explanation was:

Discharge within 
the detector level 
which gives a wrong 
address to the readout 
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APV header Error:
21 runs were analyzed.

Nevents>100,000
Run types: μ+andμ-
Runs where sum of Errors appeared in the 
source ids are between 2% to 40%
-To Ensure observation of appearance of 
header errors. 
Entire corrupted runs have errors ranging 
between 45-50 %
I took from the spill time information the 
time of the APV header error appearance 

Collected Information of Sparks from Spark Log of the 
detectors and The APV header. Checked the 
simultaneity 

Conclusion Part 1:
1. The direct correlation of 
Spark and APV header error 
is observed. 
2. Based on the analysis an 
OffSpill reload option is 
added for the shift crews.
3. In 2017 we are having no 
such data loss so far. 
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Noise Issue:
The APV25 chips record 3 samples of pulse known as  
A0,A1,A2 in 150 ns intervals. 
A0 is the Baseline, A1 is the rising edge and A2 is the peak. 
The APVunits of time is 25 ns. 

Appearance of Readout Error:
The pedestal is applied to the detectors.
The A2 distribution shouldn’t have any value 
below the set threshold.  
The MWPCs had a rare but different behavior 
some time. 

Conclusion part3:
1. Reported to FE meeting
2. Reason not well understood
3. So far not observed in the 2017 Data. More 

investigation will be done in future.
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Noise Issue:
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Noise Issue:

Noise is 600-900 electron equivalent.
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Noise Issue:

Conclusion part 3:
The c++ Code to 
estimate the Noise and 
to monitor the detectors 
in Channel level is 
present.
2017 data are still under 
scrutiny.
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RICHONE Code: Understanding the code 
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RICHONE Code: Understanding the code 

Conclusion part 4:
The analysis framework is complex.
Looking into each class to realize the 
functions and switches.
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Task for hardware maintenance and Lab activity
• I took part in the RICH hardware maintenance at CERN. To have optimize RICH performance.
• I contributed in the lab activities.

Concluding :
1. I also took part in hardware maintenance and 
lab activities as was foreseen in the beginning.
2. Realized the complexity of the ongoing 
project.
3. Looking forward for more adventures.
THANKS FOR YOUR ATTENTION9/18/2017 15



Spare Transversity.
• properties:

• ∆Tq(x) ≠ ∆q(x) 

• probes the relativistic nature of quark dynamics

• no contribution from the gluons   simple Q2 evolution

• positivity (Soffer) bound

• first moments: tensor charge 

• sum rule for transverse spin
in Parton Model framework

∫≡ q(x)ΔdxqΔ TT

gqT LLqΔ
2
1

2
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Spare Sigma Analysis.
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