CONTENTS

ACCELERATOR

1.1 Operational Summary

1.2 Maintenance and Development Activities
1.3 lon Source Activities

1.4 Beam Pulsing System

1.5 Accelerator Mass Spectrometry (AMS)
1.5.1 Detection ofl4C from IOP Sample
1.5.2 Modification of Beam Line

1.5.3 Testing the effectiveness and calibration of Wien Filter

1.5.4 Remote Controlling of Off-set Faraday Cup
1.5.5 BeO sample preparation from Be standard solution

ACCELERATOR AUGMENTATION PROGRAM

2.1 LINAC
2.1.1 Tests in Simple Test Cryostat

o o A W

9

11

12
12

2.1.2 Activities related to LINAC and superbuncher (SB) cryostat

Offline and online tests of resonators in LINAC and
SB cryostat

2.1.3 Indigenous Fabrication of Superconducting Niobium
Resonators

2.1.3.1 Indigenous Fabrication of QWRs
2.1.3.2 Resonator Production

2.2 Cryogenics
2.2.1 Operation Experience on Cryo Network System

2.2.2 otal Heat Load Measurement from the Established
Cryogenic system

2.2.3 Cryo Facility
2.2.3.1 Operation & Maintenance of Cryo Facility
2.2.3.2 Upgradation of facility

2.2.3.3 Activities related to electrical on Maintenance &
Upgradation of cryogenic facility

12

17
17
17

18
19

20
22
22
23

23



2.3

2.4

2.2.4

Other Activities 24

2.2.4.1 Experiments with MLI 24
2.2.4.2 \Vortex Tube 25
2.2.4.3 Development Of Superconducting Quadrupole Magnet 25
2.2.4.4 Liquid Nitrogen Driven Motor 26

2.2.5

Electronics Related Activities for Cryogenics and LINAC 26

RF Electronics 29

2.3.1
2.3.2
2.3.3
2.3.4
2.3.5
2.3.6

Computer Control System for Tandem-LINAC Accelerator 29
Resonator control module 29
Development of 400 Watt, 97 MHz RF Amplifier 30
Slow-tuner mechanical assembly for LINAC 30
Clock distribution system for LINAC 31

Status Report of the Multi-harmonic Buncher & the
High Energy Sweeper and associated jobs 31

Beam Transport System 32

24.1

2.4.2

2.4.3
2.4.4
2.4.5
2.4.6
2.4.7

2.4.8

2.4.9

2.4.10

24.11

Design, Hardware fabrication and testing of a large
acceptance Combined Function Analysing Magnet for
PKDELIS ECR source 32

Beam optics design of Low Energy Beam Transport
System for ECR 35

Design of a large area scanner 36
Design of an Air cooled Quadrupole Magnet 37
Beam Hall Activities 37

Fabrication of steerer Magnets 38

Development of a High Power Amplifier for
Scanner magnet 38

High Current High Stability Power Supply
(300A/100V, 10 ppm) 39

Programable NIM based 5kV/100iA Ge detector bias
Power Supply 39

Development of 1kV/10mA BGO Detector Bias supply
for INGA 40

Development of Current Regulated Resonator Heater
Power Supply (0 to 10 Watt) 41

Vi



2.5

2.6

2.4.12 Development of Thyristor (SCR) based single phase

AC regulator 41
2.4.13 Sixteen bit Input Gate Output Register (IGOR) fabrication 42
2.4.14 Development of 2-channel Isolatidmplifier module 42
Low Energy lon Beam Facility 43

Installation of the First High Temperature Superconducting
(HTS) Electron Cyclotron Resonance (ECR) lon Source called
PKDELIS and Development of RFQ 48

RESEARCH SUPPORT ACTIVITIES

3.1

3.2

3.3

High Vacuum Laboratory 53
3.1.1 General Purpose Testing Chamber 53
3.1.2 Modification in Ultra High ®cuum Setup 54
3.1.3 Phase-Il Beamline Installation 55
3.1.4 Beam Line Maintenance 55
3.1.5 Installation Activities 55
3.1.6 Double Slit Controller 56
3.1.7 Pneumatic Valve Controller 56
Maintenance of Magnets and Power Supplies 57
3.2.1 Routine maintenance 57
3.2.2 Breakdown maintenance 57

3.2.3 Major maintenance and repairing jobs done during this year 58

Detector Development Laboratory 59
3.3.1 Multiwire Proportional Counters 59
3.3.2 Diamond Detector 60
3.3.3 Csl based Detectors 60
3.3.4 Electronics Development 60
3.3.5 Secial Purpose Detectors 61
3.3.6 Fission Fragment detector array 61
3.3.7 Position sensitive X-ray gas detector 61

3.3.8 Study of breakdown characteristic of gases used in
detectors 61

vii



3.4

3.5

3.6

3.7

3.8

3.9

3.3.9

Radioactivity Measurement $PCo using Sum-
Peak Technique

3.3.10 Experiments with Gas Filled Separatorsifulation

study using LISE++

Target Development Laboratory

RF & Electronics Laboratory

3.5.1
3.5.2
3.5.3
3.5.4

3.5.5

General Purpose Controller box
LN2 Filling System with Embedded Controller
Radio Frequency Circuits for LINAC

RFSputtering and Plasma Enhanced Chemical Vapour

Deposition, PECVD

Implementation of High Density Clover Electronics
Module for INGA

Electrical Group Activities

3.6.1
3.6.2
3.6.3
3.6.4
3.6.5
3.6.6
3.6.7
3.6.8

Stabilised Powekrrangement

UPS Systems

Power Factor Compensation

Communication Equipments

Maintenance of Phase-l & Il Electrical Installations
Energy Saving

Installation for Beam Hall-II

Phase-Il Part-1l Installations

Computer And Communications

3.7.1
3.7.2
3.7.3

Internet and Mail
@entral Computing Facility
Desktop computing and local networks

Air Conditioning, Water System and Cooling Equipments

3.8.1
3.8.2
3.8.3
3.8.4

Central AC Plant
Water Systems
Cooling Equipments
New Construction

Mechanical Workshop

viii

62

63
64

66
66
66
66

67

67

68
68
68
69
69
69
69
70
70

70
71
12
72

72
72
73
73
73

74



3.10

3.11

3.12

3.13

Health Physics

3.10.1 Development and study of new TLD phosphors
3.10.2 Radiation Survey of PKDELIS ECR lon Source
3.10.3 Low background counting system

3.10.4 Radon monitoring to locate the structural weak zones

with helium

3.10.5 Radiation Dosimetry around the Pelletron accelerator

at NSC
Civil Works

SF6 Gas Storage & Gas Handling System, Compressed Air

77
77
79
80

82

82

83

System, Mechanical Pumps and Material Handling Equipments 84

Data Support Laboratory

3.13.1 Fabrication of Multi Channel Analyzers for Control
room, Target & LEIBF laboratory

3.13.2 Development of FPGA based Histogram generator
CAMAC module

3.13.3 Development of FPGA based Histogram generator
with ADC

3.13.4 Servicing and Maintenance

4. EXPERIMENTAL FACILITIES IN BEAM HALL

4.1

4.2

General Purpose Scattering Chamber (GPSC)

4.1.1 Double Slit Controller

4.1.2 GPSC in Beam Hall I

4.1.3 Scattering Chamber for NAND

4.1.4 Measurement of Neutron detector efficiency

4.1.5 LargeArea Position sensitive MWPC

4.1.6 Study of neutron multiplicity from fission reaction
4.1.7 Study on Complete and Incomplete Fusion Reactions
4.1.8 Compilation of Physics Codes

Gamma Detector Array (GDA)
4.2.1 GDA resumption
4.2.2 LargeGamma detector Array (LGA)

86

86

86

86
86

88
89
90
91
93
94
94
96
98

99
99
100



4.3

4.4

4.5

4.6

4.2.3 Indian National Gamma Array 100

4.2.4 INGA at Kolkata 100
4.2.5 BEyperiments 102
4.2.6 Nuclear Physics with LINAC beams at NSC 102
Recoil Mass Spectrometers 103
4.3.1 Heavy lon Reaction Analyzer (HIRA) 103
4.3.2 Hybrid Recoil mass Analyzer (HYRA) 104
4.3.3 Transmission Efficiency of Recoil Separators 106
Materials Science Facility 110
4.4.1 Sample ladder for Irradiation chamber in beamhall I 110
4.4.2 Sample ladder linear and rotational motion 111
4.4.3 Plasma based deposition of thin films 111
4.4.3.1 RFsputtering system 112
4.4.3.2 Development of microwave CVD deposition system 112
4.4.3.3 Growth of ZnO nanocrystals in silica by rf co-sputter
deposition and post-annealing 112
4.4.4 Ball Milling system for synthesis of nanopowders 113
4.4.5 Swift Heavy lons in Materials Engineering and
Characterization (SHIMEC) 113
4.4.5.1 Scanning Probe Microscope 113
4.4.5.2 In-situ XRD set up 115
4.4.5.3 On-line QMA/RGA system 116
4.4.5.4 Testing and usage of a new large area position sensitive
detector telescope 117
Atomic Phyics Beam Line 119
4.5.1 Status oAtomic Physics Beam Line 119
4.5.2 Development of DTS Setup in GPSC 119
Radiation Biology Beam Line 122
4.6.1 Status of the Radiation Biology Beam line 122

4.6.2 Status of the Molecular Radiation Biology Laboratory 123



5.

RESEARCH ACTIVITIES

5.1

5.2

Nuclear Physics 125
5.1.1 Lifetime measurements ift2Sh and!13sh 126
5.1.2 Inbeamy-ray spectroscopy o¥2°Cs 131
5.1.3 Deformation Characteristics of Odd-Odd nuclei,

132 a and34.a 133
5.1.4 High spin study of N= 797Ce Nucleus 136
5.1.5 Study of Magnetic Rotation in odd-A Rb isotopes from

Lifetime measurements 139
5.1.6 The lifetime measurement of MR Band head'4%Pb

using Pulsed Beam Method 140
5.1.7 Lifetime Measurements i&3%Pm 141
5.1.8 Lifetime measurements i#’Lu 144
5.1.9 Nuclear g-factor measurement of 31/8omer in153o 145
5.1.10 Evidence of microscopicfetts in fragment mass

distribution in heavy ion induced reactions 146
5.1.11 Fission Hindrance Studies: Evaporation Residue and

Gamma Measurements 148
5.1.12 Entrance channel effects in the decay of the compound

nucleus®1Cu* 151
5.1.13 Reaction mechanism studies in some medium mass

nuclei below 7 MeV/nucleon 153
Swift Heavy lons in Materials Science 155
5.2.1 Electronic Sputtering of LiFhin Film 156
5.2.2 Electronic Sputtering from HOPG: A Study of

Angular Dependence 157
5.2.3 Test of the Hypothesis of Transient Moltetiat&

Diffusion for Swift Heavy lon induced Mixing 160
5.2.4  Zirconium silicide formation study using high-energy

swift heavy ion 162
5.2.5 lon Beam Irradiation of Fe/Si Bilayers 164
5.2.6 Study of Ag? *ion irradiated Al-Sb and In-Sb bilayer

thin films 166
5.2.7 Study of Auion beam induced mixing at Co/Si interface 167
5.2.8 Synthesis of surface alloy by nanomixing 169

Xi



5.2.9

5.2.10

5.2.11

5.2.12

5.2.13

5.2.14

5.2.15

5.2.16
5.2.17

5.2.18

5.2.19

5.2.20
5.2.21
5.2.22
5.2.23

5.2.24

5.2.25

5.2.26

5.2.27

5.2.28

5.2.29

lon Beam Modification and Analysis of Organometallics

Dispersed Polymer Films 170
Swift Heavy lon Induced Conducting Tracks Formation

in C60 173
SHI induced surface modification studies of HOPG

using STM 175
XPS study of swift heavy ion irradiated Fullerene

(CGO) films 177

Irradiation Effects of 190 MeV Ag lon on the Properties of
Nig 65 ZNg 375 N0 10 Tig 025 Fe1 g5 O4 Ferrite Nanoparticles 178

Swift Heavy lon Induced Modifications in Coprecipitated
Mn-Zn Nanoferrites 179

Nanopatterning in metglas thin films by Swift Heavy
lon irradiation 181

lon Beam Synthesis of SiC nano-phase 183

Online ERDA and AFM Studies on 100 MeV Agy
lons Irradiated Nanocrystalline Ferrite Thin Films 184

80 MeV Gold lon Irradiation Effects in ZnSe, GaN
Thin Films and CulnTe 185

Generation of Ge nanostructures by swift heavy ion
irradiation 187

Effect of Swift Heavy lons of Silver and Oxygen on GaN 189
lon beam induced surface modification of GaAs 191
SHI Induced Modification of ZnO thin film 193

MeV heavy ion beam induced epitaxial crystallization
of buried SgN,4 layer 194

Effect of 50 MeV Lf3 lon Irradiation on Polycrystalline
MgB, Superconductor 197

Effect of heavy ion irradiation on anisotropy, irreversibility
fields and critical current density in MgBhin films 199

Swift Heavy lons induced paramagnetic centres4h Ti
substituted Lg sAlg 1Fe 404 spinel: Méssbauer study 202

Effect of 50 MeV L3* lon Irradiation on the Crystal
Anisotropy of M — type Sr — Hexaferrite Crystals 203

Study of SHI induced modifications in elastic behaviour
of spinel Ferrites 205

Radiation damage effect on mixed valence manganites 208

Xii



5.3

5.2.30

5.2.31

5.2.32

5.2.33

5.2.34

5.2.35

5.2.36

SHI Irradiation as a Tool for Controlled Creation of
Optically Active R/F3* Color Centers in LiF Thin Films 209

Heavy lon Induced Modifications In Some Polymeric
Track Recorders 211

Effect of lon Beam Irradiation on Filled Natural Rubber,
Carboxylated Styrene Butadiene Rubber Latices and

their Blend 212
C™* lon Irradiation Effects on lonic Conduction in
Lithium based Gel Polymer Electrolytes 213

Optoelectronic Processes In 75 MeV Oxygen lon
Irradiated Polyimide Film 216

Investigation of effects of 160 MeV IR lon Irradiation
on Polypyrrole Conducting Polymer Electrode Materials
Supercapacitor 217

Electrical Studies of Polyethelene Terephthlate (PET)
Modified By Swift Heavy lons of Silicon 219

5.2.37 Study off>Cl ?* ion irradiated nanocomposite membrane 221
5.2.38 Study of lon Beam Modification of CR-39 (DOP)

Polycarbonate 223
5.2.39 Positron Annihilation Lifetime Study Of Swift Heavy

lon Irradiated Polyamide Nylon-6 Polymer 225
5.2.40 Effect of 50 MeV Lithium lon Beam Irradiation on

Magnetic Characteristics of HoFg®@ingle Crystals 227
5.2.41 Formation of aligned carbon nano clusters along the ion

trajectories in Si-based polymer 228
5.2.42 Modification of magnetic anisotropy in metallic glasses

using high-energy ion irradiation 230
5.2.43 Heavy lon Testing of Integrated Circuits 231
5.2.44 Control of Size Distribution of Spanoparticles

by ion beam 235
5.2.45 Barrier height modification of Au/n-Si Schottky diode by

energetic argon ion bombardment 236
5.2.46 Formation of nanostructures of ZnO 238
High LET Radiation Biology 241
5.3.1 The modulation of endogenous Glutathione and fectef

5.3.2

on V79 cells exposed to heavy id?C beam 241
High LET radiation induced damages in mammalian cells 243

Xiii



5.4 Atomic Physics Research 245

5.4.1 Formation of non-statisticalyBberg state from 164 MeV
bare Fe-ions colliding with the carbon foil 245

5.4.2 Lifetime measurement using a new variant of beam-foil
technique 249

5.4.3 Effect of satellite lines and hyperfine structure effects on
the He-like 1s2pP9, level lifetime for 17 < Z < 50 250

5.4.4 Photon Emissions from lon Collisions with Microdroplets 251

6. ACADEMIC ACTIVITIES

6.1 Pelletron Beam Utilization by Users 255
6.1.1 Pelletron Beam Time Utilization and Experiments
performed (April 2004-March 2005) 255
6.1.2 List of Users Family 257
6.2 M.Sc. Orientation Programme 262
6.3 Library 263
6.3.1 Digital Repository using “Dspace” 265
6.4 The PhD Teaching Programme 265
6.5 Academic Activities Held in 2004-2005 266
6.6 Calendar of Events: 2005 267
6.7 List of Seminars Conducted in the Year 2004-2005 268
6.8 List of Publications (2004-2005) 271
6.9 List of Technical Reports/Technical Memos (2004-05) 277
6.10 Development of Equipment for University Laboratories 281
6.10.1 Csl detector for Gamma Ray 281
6.10.2 Radiation Detection & Analysis System for University
laboratories 282
6.10.3 Physics with Homemade Equipments and Innovative
Experiments, PHOENIX 282
6.10.4 Development of Spark Counter 283
6.10.5 Design of a Beta Spectrometer 284
Appendix-1 — Committees 285
Appendix-1l — NSC Personnel 292
Appendix-1ll — List of Users 295

Xiv



