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Outline

Who Are We ?

— PINSTECH Accelerator.

— Accelerator Lab.

— Carbon based Nanotechnology Lab.
Sooting Sources.

— Duoplasmatron.

— Dual Hollow Cathode Discharge.
Regenerative Sooting Discharge.
Diagnostics:

— Direct Recoil Spectroscopy.

— ExB Velocity Spectrometer.
Carbon Clusters.

Future Work.
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PINSTECH Accelerator

Development of Accelerator Started: 1988

100keV Accelerator Completed on: 1989

Upgraded to 250keV on: 1994

Direct Recoil Experiments: 1994-1997
Regenerative soot Experiment: 1998-Continued
Simultaneous Emission & ExB Mass Diagnostics: 2004

It serves as a multi purpose and multi user heavy ion
accelerator facility.




Accelerator Lab
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- Direct Recoil Spectroscopy.
ExB Velocity Filter based Diagnostics.
;)Simultaneous Emission & Mass Diagnostics.

Study of Carbon Cluster Formation by:
— Duoplasmatron lon Source
— Cusp Hollow Cathode lon Source.




arbon Cluster & Fullerene
ynthesis Studies.

>s0 Fragmentation Studies.
‘Atomic Resolution Microscopy.

~ Computational & Theoretical
N, ;‘l\lanotechnology
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Eur. Phys. J. D 3, 267274 (1098) THE EUROPEAN
PHYSICAL JOURNAL D

. EDP Sciences
Y Springer-Verlag 1998

Heavy ion induced cluster formation and fragmentation
phenomena in amorphous graphite

A Qayyum, B. Ahmad, M.N. Akhtar, and S. Ahmad?®
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No. of counts/ ion/ cm’/ sr

Eur. Phys. D 3, 267 (1998)
Rad. Effects. Def. Solids 153, 35 (2000)
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The dose effect on cluster formation
and Fragmentation

,= 100 keV: Heavily irradiated target E= 150k

dP/dQ [Clustersfion/cm?/st.rad] — +
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" ExB Velocity Spectrometery

Ve loc ity Patticle
Hite r Detector
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) + PDF {151 K)
A compact, permanent-magnet-based EXB velocity  ,4ions

filter for carbon cluster diagnostics + E-mail Article

Shoaib Alunml’E~ Bashur Alunad, A Qayyun and M. I¥N. Akhtar
Accelerator Laboratory, PINSTECH, P.O. Milore, Islamabad, Palkistan

Eecewed 9 December 1999, rewised 23 February 2000, accepted 16 March 2000, Avalable online 14 September 2000, ol
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Duoplasmatron
for
Carbon Clusters
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16mA,

Electric Circuit of the Source Cold Cathode Duoplasmatron lon Source




Regenerative Sooting Discharge
Source

NIMB 152, 506 (1999)




Graphite / Fe Anode Graphite Cathode

Light
Source

Emission Emission
Spectrometer Spectrometer
(200-400nm) 200-1100nm

INSTITUTE OF PHYSICS PUBLISHING JoursaL oF Prysics D: AppLIED Prysics
1. Phys. D: Appl. Phys. 37 (2004) 1234-1240 PII: S0022-3727(04)62531-9

A study of population inversion of He 1
and Ne 1 in regenerative sooting discharges

Sajid Hussain', A Aleem', Rahila Khalid', S D Khan', A Ellahi®,
S A Janjua' and Shoaib Ahmad'>?
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Velocity Spectrum
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‘ ransition from mild to well sooted
dlscharge

a) A mildly sooting
dlscharge

‘(b) A well- sooted
§d|scharge
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! Spectroscopy of the regenerative soot
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Comparison between DRS and Velocity
Spectrometry

Direct Recoll
Spectroscopy

Velocity Analysis

DRS provides recoiling clusters energy
spectrum from which masses are
deduced.

Cluster mass is directly available from
the velocity specira.

The mass identification depends on the
resolution of energy spectrometer

Resolution can be improved by
increasing the extraction energy or the
drift length.

The evolution of clusters on the
bombarded surface can be monitored as
a function of time and ion dose.

The cluster evolution when monitored
continually provides the parametric
dependence of the regenerative soot.

The technique is limited to the heavy ion
bombarded targets and has a limited
utility as a general mass diagnostic tool.

It is a general technique and can be
employed to masses varying from low to
very heavy ones.




Future Work

Development of Improved Resolution ExB
Velocity Spectrometer.

Cqo Fragmentation Studies:
— Sonoluminescence.
— Microwave ECR Plasma Sources.

RF lon Sources.
Time of Flight Mass Spectrometry.
Thin Film Coating & Atomic Manipulation.

Use of Synchrotron Radiation for Fullerene
Research at SESAME.
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