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Introduction

➔ Ions effect in gas detectors

➔ Mobility of ions

➔ Clusters
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  Ion Effect in Gas Detectors

● Ions can effect directly to Ions can effect directly to 
signalsignal.

http://en.wikipedia.org/wiki/MicroMegas_detector#mediav
iewer/File:MMsigsimu.png
Simulation of induce signal on a Micromegas
MMsigsimu

http://en.wikipedia.org/wiki/MicroMegas_detector#mediaviewer/File:MMsigsimu.png
http://en.wikipedia.org/wiki/MicroMegas_detector#mediaviewer/File:MMsigsimu.png
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 Electron-ion pairs are in the random thermal motion and diffuse away..
 Charge transfer occurs when a positive ion encounters a neutral molecule.

https://www.science.mcmaster.ca/medphys/images/files/courses/4R06/4R6Notes3_GasFilled_Detectors.pdf
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● Probable Ar-CH4  in gas detectors
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● Mason-Schamp (1958) relation:

K=
3√2π

16
1

√kBT
z

N Ω √ 1
mion

+
1

mgas

Ion charge: force exercised
 by the electric field E

Gas number density

Ion-gas cross section
Ion-gas reduced mass

Mobility of ions

● K = velocity / E
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● Some ions,atoms and molecules mobility have prepared to use to 
Garfield++ simulation program.

● In figures ; while some ions mass increases, their mobilities decreases 
in Argon gas .
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Clusters

  Chemistry                  Nanoscale Regime                             Solid State Physics
I--------------------I-------------------------------------------------------I--------------------------------------I
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                                                         Diameter(nm)

● Figure 1-1Size relationships of chemistry, nanoparticles, and solid state physics.

Free Atoms,Clusters, and Nanoscale Particles
Kenneth J. Klabunde,
Department of Chemistry,Kansas State University,Manhattan, Kansas
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What are Clusters ????
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Clusters are separated two groups;

 

1.Small Clusters between ( 1-100 atoms):

2.Large Clusters almost  (5000 atoms):

.

Cluster Processes in Gases and Plasmas
Boris M. Smirnov
WILEY-VCH Verlag GmbH & Co. KGaA
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● For a large cluster this size is small compared to the cluster radius r0, and 
this leads to the hard sphere model for interactions between an atomic 
particle and a cluster with the following model potential:

      

Cluster Processes in Gases and Plasmas
Boris M. Smirnov
WILEY-VCH Verlag GmbH & Co. KGaA

● In the case of an elastic scattering in the collision of an atomic particle with 
a cluster;

● For the differential cross section of 
scattering:
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● From this it follows for the diffusion (transport) cross section for elastic scattering of an 
atomic particle on a cluster within the framework of the hard sphere model

Cluster Processes in Gases and Plasmas
Boris M. Smirnov
WILEY-VCH Verlag GmbH & Co. KGaA
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STRUCTURE OF (CO2 )n

http://link.springer.com/article/10.1007/s11224-013-0360-8/fulltext.html

Soumya Ganguly Neogi1, Srijeeta Talukder1 and Pinaki Chaudhury1  
Department of Chemistry, University of Calcutta, 92, A.P.C. Road, Kolkata, 700 009, India

http://link.springer.com/article/10.1007/s11224-013-0360-8/fulltext.html
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http://link.springer.com/article/10.1007/s11224-013-0360-8/fulltext.html

Soumya Ganguly Neogi1, Srijeeta Talukder1 and Pinaki Chaudhury1  
Department of Chemistry, University of Calcutta, 92, A.P.C. Road, Kolkata, 700 009, India

http://link.springer.com/article/10.1007/s11224-013-0360-8/fulltext.html
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➢ The C–O bond length is 1.16 A° 

➢ The (CO2)n cluster potential energy function is given by;

● where the index i denotes the carbon and the sum run overall atoms (j) of the cluster system.

http://link.springer.com/article/10.1007/s11224-013-0360-8/fulltext.html

Soumya Ganguly Neogi1, Srijeeta Talukder1 and Pinaki Chaudhury1  
Department of Chemistry, University of Calcutta, 92, A.P.C. Road, Kolkata, 700 009, India

http://link.springer.com/article/10.1007/s11224-013-0360-8/fulltext.html
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http://link.springer.com/article/10.1007/s11224-013-0360-8/fulltext.html

Soumya Ganguly Neogi1, Srijeeta Talukder1 and Pinaki Chaudhury1  
Department of Chemistry, University of Calcutta, 92, A.P.C. Road, Kolkata, 700 009, India

http://link.springer.com/article/10.1007/s11224-013-0360-8/fulltext.html
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Table 3
 

http://link.springer.com/article/10.1007/s11224-013-0360-8/fulltext.html

Soumya Ganguly Neogi1, Srijeeta Talukder1 and Pinaki Chaudhury1  
Department of Chemistry, University of Calcutta, 92, A.P.C. Road, Kolkata, 700 009, India

http://link.springer.com/article/10.1007/s11224-013-0360-8/fulltext.html
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