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Motivation

[Y. Kalkan et al, “Cluster ions in gas-based detectors”, JINST 10 P07004, 2015.] 

[Y. Kaya et al, “Protonated water clusters in TPC’s”, NIMA 824, 2016.] 

Atomic or molecular ions react with the carrier gas to form molecular ions 

and cluster ions.

Measurements of ion mobility in most common used mixtures show that the

ions are heavy, hence slow so signal induced the ion motion are altered.
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The ions, generated in the proportional multiplication process

Still, simulation programs still do not take ions into account.

There they build up a space charge cloud
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Hybrid: GEM-GEM-MicroMegas

[M. Cortesi, 2019, “Development of new MPGD structures for nuclear physics applications, MPGD19 La Rochelle, France]
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[M. Cortesi, 2019, “Development of new MPGD structures for nuclear physics 

applications, MPGD19 La Rochelle, France]
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Solution Attempts



[L. Jianbei, 2019, “A high-gain 

and low ion-backflow DMM 

gaseous structure,

MPGD19 La Rochelle, France]

Solution Attempts
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[Prepared by Rob Veenhof]
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Ions drifting in Ar-CO2 and Ne-CO2
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Clustering reactions involving CO2
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Experimental Setup
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Data Analysis

[https://www.mathworks.com/h

elp/ident/ref/idmodel.aic.html]

Akaike’s Information Criterion 
(AIC) Technique 
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for pure Ar
for pure CO2

for %25 Ar

for %25 Ne
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Conclusion

Rayleigh Scattering technique is usefull to estimate the cluster size in gas

detectors.

Characterization of cluster ions is essential for an effective solution 

Neon is less aggresive to forming the cluster ions.

Pressure has a role onto the clustering mechanism in 

gaseous detectors.

Thank You !
Yalçın KALKAN

y.kalkan@cern.ch yalcin.kalkan@ibu.edu.tr
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