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The Thin Film Laboratory (TFL) that developed as 

an institution in itself since its inception in 1970 has 

now completed glorious 50 years. It has been the 

nurturing and training field for over 500 students of 

Ph.D., M.Tech, M.Sc. and B.Tech. who did their 

research projects with the 16 faculty associated 

with this Laboratory. Its founder Prof. Kasturi 

Chopra returned to India from USA on 24th August 

1970 and established it with a zeal, mission and 

vision to develop research and technology culture 

and lend support to Industry in its forays into Thin 

Film Technology and Vacuum Technology. He 

returned at the young age of 37 as a Senior 

Professor in Physics Department of I.I.T. Delhi 

armed with his teaching (as Adjunct Professor at 

Northwestern University) and research and 

technology development (at Connecticut Copper 

Corp) experiences. He teamed with three 

energetic novices and initiated research projects in 

three diverse areas, each with a futuristic vision 

and not part of his research in USA. Within a year 

sponsored research projects were granted in these 

three areas. Around the same time, he also 

initiated an industry sponsored research project on 

improving the shaving quality of razor blades 

through the use of sputtering technology that was 

developed by another enthusiast joining him as 

post-doc. Soon the Laboratory became the testing 

ground for the sputter coated blades and 

evaluation hub of many of the vacuum products 

being manufactured by a Delhi based vacuum 

company. Right at the start he also guided his 

students in developing indigenous products like 

“Thin Film Optical Monitor”, “Electron-beam Gun”, 

“Thin Film Strain Gauge”, “Ophthalmic Coatings”, 

“ZnO Varistors” that were taken up by industry for 

production. The research and development 

culture, the training to find solutions to novel and 

difficult technology problems, and innovative 

outlook became the hallmark of TFL and the 

graduating students were hand-picked by the US 

Industry for driving their R&D. Some graduates 

eventually set-up their own companies in India and 

abroad and become job providers. The 

international acceptance of the high research 

standards of TFL and its recognition as a world 

leader in thin film research was seen in the form of 

visits of well-acclaimed international scientists and 

the government delegations. In addition, the 

national mission project on Thin Film Solar Cells 

was entrusted to the leadership of Prof. Chopra in 

1976. Further, the prestigious conference ICTF-7 

was awarded to be held by TFL in 1987, first time 

in Asia. The next national mission project on High 

Temperature Superconducting Thin Films was 

awarded to TFL in 1988. 

At this juncture Prof. Chopra moved to IIT 

Kharagpur as Director with the challenge of re-

building this decaying first IIT. The seed of 

visionary approach to R&D was so deep rooted in 

TFL by now that the glorious march of TFL 

continued and now we are celebrating its Golden 

Jubilee. The collective efforts of its faculty, 

students and staff have made us reach this 

momentous day. I thank them all from the depth of 

my heart. I being the first three Ph.D. students 

joining TFL in August 1970, can reflect upon what 

TFL is today, and may redefine the character & 

spirit of TFL as: T – Think big & out-of-box; F – 

Freedom from incremental approach; L – Leave 

comfort zone & adopt mission mindset. I wish that 

TFL continues its march of remarkable 

achievements and contributions to cutting-edge 

research in the service of the society and 

humanity. Long live TFL and its spirit. 

 

Dinesh Kant Pandya 

Ph.D. (1970-1975), TFL  

Currently Visiting Professor & Dean, I.I.T. Jammu 

reeting to all the TFL members and alumni, 

IIT Delhi!  G  



 

4 | P a g e  
 

  



 

5 | P a g e  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

am delighted to note that thin film laboratory of IIT Delhi is celebrating its golden jubilee.  This is also a 

time to recall and recognise the continued contribution of Professor K L Chopra, whose relentless pursuits 

enabled laboratory to achieve the prime position that it occupies now.  He remains one of the guiding force 

for TFL today as well.  This is one of the pioneering laboratory, which commenced work in this emerging 

domain.  I note that besides scientific contribution in terms of excellent publications, the laboratory has 

succeeded in filing many patents and transferring the technologies to the industry.   It is also heartening to 

note that many of the alumni of this prestigious laboratory have started their own industries and come up with 

custom designed research and manufacturing equipment to meet the indigenous requirements.  Getting 

these equipment from abroad would not only be expensive but also subjected to several restrictions. The 

success of the international events organised by TFL are an indication of the global recognition.   DST‘s 

association with thin film laboratory is not limited to supporting the projects.  Many of the faculties associated 

with TFL have contributed to enriching DST programmes in this domain through their unique expertise.  

 

I am sure that the laboratory would continue to pursue high caliber of research and develop technologies for 

future while indigenising several thin film technologies of importance to country. 

 

I congratulate TFL for its glorious 50 years and look forward to even greater contributions in future.

 

Ashutosh Sharma 

Secretary (January 2015-now), 

Department of Science and Technology, 

India 

  

I  
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irst and foremost, I would like to thank all the Thin Film Laboratory alumni, on the behalf of the Golden 

Jubilee Thin Film Laboratory 50 (GJ-TFL 50) team, who have contributed to make this publication a 

success. 

The GJ-TFL 50 magazine, 50 years celebration of thin film laboratory, I.I.T. Delhi, is a first celebration 

publication and an attempt to bring together all the TFL alumni across the globe through shared experiences 

and stories of the people that make up our TFL association much stronger. The GJ-TFL 50 team hopes that 

we will be successful in this endeavour. 

I take this opportunity to thank Prof. D.K. Pandya and Prof. Sujeet Chaudhary without whose constant support 

and guidance, this and all our efforts would not have been possible. Both have been an active beacon of 

support through all our activities. Thank goes to our alumni Prof. Ayodhya Nath Tiwari, Dr. Pawan Bhat, and 

Dr. Himanshu Fulara for their voluntary work to make this publication a great success.  

I would also like to extend my gratitude to Nikita and Lalit, current Ph.D. student at TFL, who have constantly 

made an effort to revive and renew the TFL website and magazine cover/back page, respectively. 

It has been a pleasure working on the first edition of GJ-TFL magazine. All contributions from the TFL alumni 

have been enlightened insights and I hope our readers will enjoy the magazine as much as I enjoyed curating 

the design and content of this publication. Moreover, the titles of the individual’s write-up are chosen based 

on their content, provided by authors. 

Rahul Gupta 

M.Tech. (2017), TFL 

Current position:  

Ph.D. student,  

Ångström Laboratory, Sweden  

 

F  
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he Thin Film Laboratory (TFL) was established on August 24, 1970 when Prof. K. L. Chopra joined IITD 

as a Senior Professor of Solid State Physics. Its academic, sponsored and industrial research activities 

were started under his visionary guidance. The TFL grew rapidly as enthusiastic Faculty, 

Ph.D./M.Tech./M.Sc. students and post-docs joined for their research projects. The TFL has been recognized 

nationally and internationally for its outstanding and path breaking contributions. Besides, leading scientists 

from all over the world, several Nobel Laureates and Heads/Delegations of Countries and dignitaries of India 

have visited TFL and appreciated the pioneering basic applied work in various domains of Thin Film Science 

& Technology and Thin Film Advanced Materials. Now that TFL is 50 years old, TFL alumni wish to celebrate 

its Golden Jubilee via virtual events on September 5 and 12, 2020, 8-10 pm (IST) each day. 

Over 250 TFLians will participate in this event. Some salient features about TFL and its Alumni are:  

1. Thin Film Group/Alumni is an association of around 15 Faculty, 150 Ph.D., 250 M.Tech., 150 M.Sc. 

and 40 B.Tech. thesis project students.  

2. The first ever sponsored projects in IITD were granted to TFL in 1971-72, from Defense R&D on 

Optical Coatings, and from DST on Conducting Polymers and Amorphous Semiconductors.  

3. The first ever national mission project in IITD was awarded to TFL on Thin Film Solar Cells in 1976. 

It was followed up by another national mission project on Thin Film High Temperature 

Superconductors in 1988.  

4. Since then many major sponsored research projects were secured by the TFL faculty to the tune of 

few tens of crore from various funding agencies, including those on Nanotechnology, Spintronics, 

Optical Phase Change Memories, GMR Sensors, etc. The research work led to 11 awards and 

medals.  

5. The TFL received the very first large industrial consultancy project during 1971 to improve the shaving 

quality and life of 7 O’clock razor blade manufacturer, accomplished via sputter process innovation.  

6. Know-how of various products and processes developed in TFL was transferred to various industrial 

houses. Some examples : Optical Thickness Monitor (Hind High Vacuum, Bengaluru); e-beam gun 

evaporator (VICO, New Delhi); ZnO Varistors (W.S. Insulators, Hyderabad); Opthalmic Coatings 

(Laxmi Opticians, New Delhi); Moire Gratings (HMT Bengaluru); Nano Silica (Goodyear Tyres); 

Selective Coatings (BHEL); Thin Film IR Detector (DRDO), Strain Gauges (CSIR), Blue Coatings on 

Glass (Saint-Gobain); Photovoltaic Solar Tracker; etc.  

7. Technological and scientific reputation of TFL earned funds to establish in India first of its kind 

facilities, such as TEM, SEM, ESCA-Auger, Thin Film XRD, Spectroscopic ellipsometry, MOKE, 

SNOM, VSM, Profiler, Ion-beam sputtering, Confocal sputtering, In-situ RHEED 2-D Epitaxy systems, 

etc.  

8. Exposure to challenging - basic and applied - research and mission mode work ethics made students 

of TFL favorites of leading global research groups and thus got hired as post-docs for R&D. Some 

joined leading Universities and Research institutions in India, Japan, USA, Canada, Europe, 

Singapore, Australia, etc.  

9. TFL alumni have occupied prime positions with leading technology developers such as Intel, Applied 

Materials, First Solar, Luminit LLC, Photonics Components, Semiconductor Fabline Companies, etc.  

10. Some alumni have established their own companies such as Milman Thin Film Systems, Pune; Flisom 

- Flexible Solar Modules, Switzerland; Protoflex – Thin Film Solutions, USA; RF Arrays, USA & India; 

FlipFake Technologies, USA & India, Mahavadi Management & Technology Service GmbH, Saurya 

Enertech, India; RBC Technologies USA; etc 

  

T  
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It was 

Summer of  ‘74 

Through dust and couple of DTC buses 

A tentative shy lad enters your office 

On the third floor overlooking 

The green expanse of front silky lawn 

With tall oscillating false Asoka trees 

 

Already, he had lost precious six months 

Of CSIR fellowship – at Waltair 

“You can come and join my lab any time 

But I expect hard work and first-rate results” 

It took more than a month 

To transfer from the coastal beach 

To the hot dry Hauz Khas campus 

 

Contrary to persistent hostel rumors 

I found you to be more considerate 

Even when I had absconded for four days straight 

You hardly said a reproaching word 

 

What is education? What is creation? 

Ask a Maslow, a Piaget or Aurobindo 

What’s to be imparted? 

At a Nalanda, an IIT or Shanti Niketan 

Or at any Ivy League school 

 

Merely knowing polymer chain folding, Fourier space, 

A MOSFET or Hall effect 

Can take you only, thus far – 

It cannot propel you to the heights of 

J C Bose, Pasternak. or Balamurali 

 

Yet 

Education, nay, learning does happen 

Silently, latently 

When an earnest student 

And a caring preceptor meet. 

A rare phenomenon, anywhere anytime 

 

 

-Tenneti V. Rao, 

Ph.D. (1978), TFL 

 

lines composed on the occasion of  

Honor the Mentor Day  

“Professor K. L. Chopra”  

IIT Delhi, October 14, 2011 

 

A Tribute 
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It is indeed a matter of pride for all of us that we 

are celebrating the Golden Jubilee of our 

Laboratory, Internationally recognized for 

nanoscience research, the Thin Film Laboratory 

(TFL). It was the Vision, Dynamism and 

Leadership of Prof. K. L. Chopra (fondly addressed 

as guru ji) amalgamated with the dedicated 

execution by the associated human resource 

(faculty, students and laboratory staff) that today 

we are basking in its glory. The jubilee celebration 

has provided me an opportunity to look back and 

meander down the memory lane.  

It was in 1970 when Prof. K. L. Chopra joined the 

departme nt as a senior professor, and nucleated 

TFL. At that time I was working as a research 

student along with my guru-bhai (Prof. L. K. 

Malhotra) on the Crystal Growth under the able 

guidance of Dr. S. D. Sharma in the laboratory 

adjoining Prof. Chopra’s office. Obviously 

proximity and field-effect along with my friendship 

with Prof. D.K. Pandya continued to indirectly 

motivate and influence me for nearly three years (I 

left IITD after completion of my Ph. D in 1973). 

During this period the size of the laboratory had 

grown beyond critical nucleus, and was bound to 

grow.  By 1978 (when I plunged into the Karma 

bhumi - the Lab) the TFL had developed like an 

accommodative epitaxy on a perfect substrate, 

and had been growing since.  

The academic mantra of TFL had been: 

“A scientist will excel if he/she is Peer 

(knower), Bawarchi (cook) and Bhishti 

(cleaner) - all in one i.e. employs clean 

substrate/environment to prepare reproducible 

samples, pours all the knowledge to analyse the 

outcome of the characterization and applies for the 

advancement of technology.” 

 

It was the outcome of this mantra that we were able 

to develop (an idea mooted by Prof. Chopra) and 

transfer the Varistors technology in 1983 to an 

industry, and learnt the science of it through 

Voltage Contrast Electron Microscopy (again Prof 

Chopra’s idea). I still recall that the lion’s share of 

the fees was given to me and our student (Dr. 

Bharat Bhushan) which speaks of benevolent 

nature of Prof. Chopra.  

The TFL had been internationally identified as an 

advanced school of thin films, and was entrusted 

with the responsibility of hosting a prestigious 

International Conference (ICTF-7) in 1987 which 

was very successfully accomplished.  

The humanism and socialistic harmony was the 

administrative Mantra of the Laboratory: weekly 

lunch meetings and problem solving, cleaning of 

the laboratory, and looking after the well-being of 

each and every member of the lab; and having fun 

time during picnics. Fellow-feeling was another 

noticeable character of TFL, which enabled me too 

to organize a first one day National Symposium 

(NSMWP-2010), just two days before my 

superannuation. 

In the end I place on record my gratitude to both 

Mrs. Asha Chopra and Prof. K. L. Chopra for 

enabling us to successfully sail through our 

academic career. I am thankful to all my 

colleagues, students and staff for their cooperation 

and support. I congratulate all the TFL alumni for 

the Golden jubilee celebration. Also, I wish 

everyone to touch further heights in all aspects of 

being.        

 Subhash C Kashyap 

Former Professor, TFL 
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Instinctively I had decided to work on Thin Films for 

my Ph.D. sometime in May 1970 while applying for 

my CSIR JRF scholarship. Then in July end or so 

I spotted a newspaper article in Hindustan Times 

about Prof. K. L. Chopra indicating his return from 

USA and joining IIT Delhi. So in last week of 

August carrying my JRF award letter I walked into 

his office and was readily accepted but with a twist, 

I was to be on probation for one year. Any way that 

did not matter to me as I was determined to do my 

best.  TFL had inherited non-functional vacuum 

systems, HHV High Vacuum Deposition system 

and Ultra High Vacuum System. Having no idea 

what these machines were myself with Alok 

Rastogi set out to open-up the ion pump, clean it 

and re-assemble. Then one fine mid-night < 10–10 

torr pressure was achieved and we were so 

excited that we called Prof. Chopra’s home to 

break the news to him. Similarly the HT power 

supply of HHV system was repaired by rewinding 

its HT transformer by procuring material from 

Bhagirath Palace & Chawri Bazar and 2000 MFD 

electrolytic capacitor from Jama Masjid junk 

market. As no specifications of transformer were 

available, the defective piece was unwound 

counting each turn. Our frequent visits to these 

markets became the culture of TFL. When we 

needed quartz substrate for deposition we hunted 

for WW-II vintage quartz crystal oscillators in junk 

market. Vacuum systems were being assembled in 

TFL, where a lathe, drill machine and welding 

facility were created and students had to undergo 

workshop training. Good part of our time was spent 

in workshop.  

But all this gave us the necessary confidence in 

achieving anything. Never a thought passed our 
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mind that we cannot surmount barriers. If TEM was 

not with us, it was arranged at Defence Science 

Lab and the UV-VIS spectrophotometer in AIIMS. 

The third Ph.D. student Vishwanath Yadava 

designed and fabricated the Optical Thickness 

Monitor and sat through the night with two variacs 

depositing 400 layers stack of alternate layers of 

ZnS and MgF2 (/50 thick) to create gradient index 

optical coatings and filters, and I was giving him 

company. There was practically no money and we 

were creating all our set-ups in-house. Situation 

eased when in a year’s time project funding was 

received based on our novel results. I had to 

design and fabricate an evaporation jig to 

simultaneously deposit amorphous Ge films of 

equal thickness with incident vapor flux from 

normal to grazing incidence. Writing and running 

computer program for determination of optical 

constants using punch-cards and ICL computer 

was another aspect of our life. We used to run to 

computer centre in the morning holding our breath 

to know whether cards were punched error free or 

the iterative program was hassle free. Shiv 

Sharma was working next door on Raman 

Spectrometer equipped with a double 

monochromator and He-Ne laser. He introduced 

me to this facility while I use to hang around and 

help him by doing small bits. Though he was 

working with liquids and solids, we could 

eventually record Raman spectra of a-Ge films. 

Incidentally my first publication is with him on 

Raman spectra of super-cooled ionic-liquids. 

TFL was our home almost 24x7, arrival time 8.30 

am and no fixed return time. At times after return 

from evening movie show we used to come back 

to lab, eat bread-butter and drink cold coffee 

prepared in lab itself with an improvised stirrer, and 

re-start our work. Subhash Kashyap and Lalit 

Malhotra were working next door and it was just 

like working and staying together. There were 

unannounced visits from scientists on late 

evenings or weekends who arrived with full 

confidence that they will find TFL working. 

Wednesday lunches in Guruji’s room and taking 

stock of research progress & ironing the inter-

personal issues over a cup of hot coffee prepared 

by students in turns, Saturday lab cleaning and 

floor polishing, picnics to Badkal lake, Dinners at 

Guruji’s residence & food prepared by Mrs Asha 

Chopra, were the unique part of TFL culture.  

I have the privilege and good luck of continuing my 

association with IIT without a break from the day of 

joining TFL for Ph.D. on 27 August 1970 to the 

current association with IIT Jammu as Visiting 

Professor. In between I worked as HoD Physics 

2005-08 and member BoG 2007-08. Another key 

feature of my career was that I undertook the 

creation and establishment of the B.Tech. 

Engineering Physics Program in 2001 and its 

coordination for 5 years. In addition my 

involvement was as Coordinator of B.Tech., M.Sc., 

M.Tech. Labs, PIC LN2 facility, PIC Purchase, 

Secretary Faculty Forum, etc. Equipped with this 

varied experience I took the opportunity of helping 

in the establishment of IIT Jammu from its day 1 in 

August 2016. I shifted to Jammu and almost single 

handed started from scratch doing all types of jobs 

of teaching, UG Physics Lab creation, purchase, 

admin, student affairs, managing guest-house, etc. 

Now I am happy to see the first UG batch of 80 

students graduate. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dinesh Kant Pandya 

Ph.D. (1970-1975), TFL 

 

Current position: 

Visiting Professor & Dean, I.I.T. Jammu 
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It seems like yesterday remembering about days 

at TFL. Looking back, it was a game changer for 

my career. The TFL was a small group of people 

when I joined in April 1977. Initially worked on light 

induced effects on chalcogenide glasses with 

Bhanvar Singh, a Ph.D. student. Moved to CdS 

solar cells and worked with Suhit Das, Arindam 

Banerji & Ramesh Kainthla (all Ph.D. students). It 

was Prof Chopra, Guruji’s vision & consistent 

guidance that drove everyone in the group. 

Looking back, Saturday’s technical seminars on 

topics pursued by various students (mostly Ph.D.) 

were perhaps the biggest strength the group had. 

Stealing & eating each other’s food and “keema 

masala dosas” at canteen upstairs and who pays 

for it, were always exciting. Going to movies in the 

evening and Ramesh Kainthla getting the tickets in 

advance, are still fresh in mind. Sleeping behind 

the air conditioner in the lab while Guruji was on 

lunch and getting caught by him, still makes me 

laugh. It is a shame, in my opinion, we did not keep 

in touch in years since we left. It is commendable 

that some are trying to reignite those emotions and 

contacts. 

Before joining TFL, I worked on bulk chalcogenide 

glasses. The work included melt growth and 

characterization. One had to visit many institutions 

to make use of instruments and tools. Coming to 

TFL, it was remarkable to see so many 

characterization and analysis tools at one place. 

All credit goes to Guruji. Working on self-built 

evaporation systems, spray systems, chemical 

solution growth and sputtering systems by every 

member of the lab was a unique exposure and 

training towards science of thin films. Seminars by 

students, research associates and faculty 

members on various topics prepared every 

member with disciplines other than their own topics 

of research.  Induction of Guruji’s own work 

experience, environment, ethics while in USA to 

the TFL, is a remarkable example of dedication to 

science and to India. Time has changed 

dramatically since 1970’s as technology has 

brought the world much closer. Unfortunately, TFL 

has not taken advantage of all those who left and 

pursued careers in thin film science and 

technology. Hopefully, younger researchers today 

at TFL will enhance the path, which Guruji started 

at TFL. 

 

After leaving the TFL, struggled through years at 

Boltzmann Institute, Vienna; University of 

Sheffield, England; NRC, Canada and finally came 

to US in 1985. Worked at Glasstech Solar and 

developed inline manufacturing lines for a-Si:H 

solar cells and solar car roofs. In 1989, formed 

Materials Research Group. We manufactured & 

introduced many innovative thin film deposition 

equipment for photovoltaic industry worldwide and 

developed advanced thin film processing 

techniques. After selling the company in 2000, 

worked for a company to develop and deploy a thin 

film battery pilot production facility in US. That 

company has been bought by Apple. Founded, 

Protoflex Corporation in 2001. ProtoFlex 

(www.protoflexcorp.com) is a Colorado-based 

supplier of UHV equipment technology solutions 

for thin film process tools that target photovoltaic 

industry and flexible electronics. 

Pawan Bhat 

Ph.D. (1977), TFL 

 

Current position: 

President, Protoflex Corporation, USA 

http://www.protoflexcorp.com/
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It is very heartening to see that the old and new 

members of TFL have responded with such great 

enthusiasm for the GOLDEN JUBILEE of the lab. I 

count myself as an old member and had followed 

the first generation of the students who dared to 

join KLC and went through the grind of establishing 

the lab from scratch. The first batch had Prem Nath 

the Go-getter, (late) Barthwal the Maverick and 

Pandyaji the Steadiness. Prof. Ruti Suri Bartwal 

and Dr. Anil Thakur were our immediate seniors, 

Dr. Yadav and Dr. Rastogi had left the lab.  My 

batch can be treated as the second batch with 6 of 

us joining in the same year (1974). 

Prof. Chopra was at his best in terms of driving the 

students to their limits and survival at that time was 

a test of character for all of us. That we managed 

to come out unscathed with some bruises 

(emotional not physical) is a testimony of our 

strength and capability of undergoing the best 

training required for the survival in the world of 

experimental condensed matter Physics. All of us 

have done good in our chosen areas of research 

and it does show how TFL training can make the 

best out of callow young men. I can count myself 

as a little different in that dabbling with computer 

(Fortran Programming etc.) did draw strong 

reaction from KLC and I was on the verge of been 

thrown out of the lab (through the window!). That 

he allowed me to do the AUGER system 

automation using a rickety UPTRON 

microcomputer and I did make what can be called 

the India’s (if not world’s) first virtual instrument 

(Box Car Integrator for DLTS used in Dr. Sastry’s 

thesis) using the same computer speaks of the 

change he had in adopting what was at that time 

new technology for instrumentation and 

experimentation. I remember that we had an HP 

plotter for coloured printing and Prof. Chopra was 

very excited when his transparencies were printed 

with coloured figures etc.  

Apart from computers our generation also saw the 

advent of Thin Film Photovoltaics and amorphous 

Si was the wonder material at that time. As Prof. 

A.N.Tiwary told me what was a dirty Indian 

technology of depositing CdS thin films coming 

from TFL (IJ Kaur and GB Reddy’s contributions) 

was recognized by all to be the key step for making 

the thin film solar cell technology grow leaps and 

bound and reach commercial production. A lot of 

understanding from a-Si is still being taken for 

organic and Perovskite solar cells giving me sense 

of deja vu. 

 

   

One of things that Prof. Chopra used in teaching 

was to get us understand the formulae physically 

so as to not lose the sight of the physics involved. 

The intuitiveness one gets from this makes 

interpreting the data from the experiment very 

easy. Of course for him the data was not just 

numbers to be plotted using French curves, but 

information about the materials and devices. That 

TFL has since produced great leaders since is a 

testimony to his commitment to make everyone go 

beyond his or her capabilities. Even now he insists 

on the same for the new generation and we in our 

small ways have tried to keep up with some of the 

traditions. 

Let us hope we can make TFL journey continued 

in whatever ways we can and give the tribute to 

Prof. Chopra in whatever little ways possible.  

This in short captures what I got from TFL and from 

KLC and may be some meaningful contribution 

done by me in keeping the TFL flag fly high. 

Giving my Best wishes! 

Viresh Dutta 

Ph.D. (1978), TFL 

Emeritus Professor, I.I.T. Delhi 
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I did my PhD under Prof. Chopra 

from 1974 to 1978. Those were 

still the early years of TFL. As a 

result, I was lucky to be involved 

in the building of the lab. The work 

environment was amazing. I had 

an eminent supervisor. My co-

TFL members were very talented. 

My mentors were from the first 

batch of TFL students. The 

facilities were world class. Prof. 

Chopra inculcated a work culture 

of hard work, passion, and pursuit 

of excellence. We spent long 

hours in the lab and frequently 

worked all night.   

After joining, my warm-up project 

was the development of an 

electron gun for vacuum 

evaporation. The electron gun 

was later commercialized. My 

research project was on thin film 

solar cells. We were the first lab in 

India to start this work. It was a 

pioneering effort. We learnt, built, 

and fabricated everything from 

scratch. I remember the joy and 

fulfillment as we made small 

advances in technology and 

conversion efficiency.  

After getting my degree, I became a member of the 

Physics faculty till 1985. I was closely associated 

with TFL. We set up the first, world-class Surface 

Analytical Facility in India. Prof. Chopra appointed 

me as the Technical Head of this Facility.  

After leaving TFL, I was hired by a company in the 

U.S. A good part of what I achieved in my career 

can be attributed to my learning at TFL. The hard 

work and discipline were the backbone of my 

career. I strove for making continuous advances in 

pushing the frontiers of technology and science. 

We held the world record for conversion efficiency 

in the category of solar cells I worked on. The in-

depth knowledge of thin films, solid-state and 

device physics, vacuum technology, and state-of-

the-art equipment came in handy. Just like at TFL, 

I worked in large, world-class R&D and technology 

groups.  

I gradually climbed the career ladder till my 

retirement in 2011-2012. I fondly look back on my 

days at the TFL – the lab, Prof. Chopra, co-

workers, the exciting and challenging work, and 

accomplishments. 

Arindam Banerjee 

Ph.D. (1974-1978), TFL 

Current position: 

Former Senior VP of technology, Nova Solar, 

(2011) USA

Left to Right: A. Banerjee, A. K. Mukerjee, V. Dutta. 
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Almost three decades ago, I left the Thin Film 

Laboratory (TFL) at the Indian institute of 

Technology, Delhi to embark on a scientific and 

engineering career abroad. My professional sojourn, 

which is still continuing, has taken me through the 

portals of public, private and the academic sector in 

two countries, including productive and successful 

tenures at a world class government research 

institute, a billion dollar multinational telecom 

company as well as start-ups, appointments as 

adjunct professor in several universities, 

chairmanship of conferences and guest editorship of 

international journals. I have enjoyed the good 

fortune of being able to stay in my chosen field of 

interest through my entire career. In the process, I 

have had the opportunity to be a key player in the 

growth of the organizations and institutions I have 

been involved with, primarily through my technical 

and managerial contributions in developing leading-

edge, innovative technologies, particularly in 

microelectronics and optoelectronics, most notably 

in high performance photo-detectors and diode 

lasers. Underpinning my capabilities are a strong 

knowledge base, a high level of technical expertise 

and a very broad skill set in the science, technology 

and applications of thin films, the foundations of 

which were built and developed at TFL under the 

tutelage and mentorship of Professor Chopra (or 

Guruji, as he was referred to by all his students).  

The pedagogical environment and training 

methodology at the Thin Film Laboratory had few 

parallels in India in the 1970s and 1980s and were 

on par with the best and most advanced schools 

anywhere in the world. At the heart of the learning 

experience was, of course, the scholarship and 

erudition of Professor Chopra himself. He was not 

only an internationally recognized expert but a 

leading pioneer in the field of thin films. To have a 

teacher and a mentor of that calibre was in itself a 

great boon; but it did not end with the mere imparting 

of knowledge. The theoretical foundation was 

augmented by extensive hands-on technological 

skill development. Professor Chopra insisted on his 

graduate students building their own experimental 

equipment, particularly thin film deposition systems.  

I had the opportunity to upgrade an existing vacuum 

evaporation system and design, build and assemble 

from scratch a completely new, high vacuum, 

multiport, dual source evaporation system with a lot 

of bells and whistles for fabricating ZnCdS/Cu2S thin 

film solar cells. This system, at that time, was the 

most capable in the laboratory in terms of vacuum 

performance, deposition flexibility and control. The 

system included an in-situ substrate ion-cleaning 

source, Knudsen-like, temperature-controlled CdS 

and ZnS evaporation cells for depositing ZnCdS 

alloys, substrate heating/cooling and temperature 

monitoring, a planetary substrate holder and a 

deposition rate controller/ monitor. I also built test 

and characterization equipment, including dark and 

light current-voltage measurement system with a 

solar simulator, capacitance-voltage measurement 

and spectral response measurement systems. In the 

process of building the above thin film deposition 

and test systems, I gained a mastery of vacuum 

technology and techniques and developed an 

expertise in all aspects of equipment technology, 

including setting specifications, design, assembly 

and operation. In the course of my thirty year career 

and continuing to this day, at every place of 
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employment, I have played a major and leading role 

in developing and building high performance 

research and production facilities and capabilities, 

most notably a billion dollar, state-of-the-art InP-

based optical components research and 

manufacturing fab. Indeed, building and managing 

optoelectronic wafer processing and device 

fabrication facilities is one of my core competencies. 

The genesis of this competency can be traced back 

directly to the training received and experience 

gained at TFL during my Ph.D. 

Complementing and completing the technical skill 

and expertise development was the availability of, 

under one roof, the most advanced materials 

characterization and surface analytical tools such as 

scanning electron microscope with wavelength 

dispersive spectroscopy capability, transmission 

electron microscope, scanning auger microprobe 

and secondary ion mass spectrometer. To be able 

to acquire these expensive tools at a time and age 

when there were very restrictive import restrictions 

was a major feat and is a testament to the high 

esteem and respect that Professor Chopra enjoyed 

and commanded. But these analytical instruments 

were not mere decorations in a scientific shrine. 

Professor Chopra encouraged and empowered his 

students to use these capabilities to the fullest extent 

for their own research and learn to operate the 

equipment and provide analytical services to other 

departments of the Institute. 

The combination of a sound theoretical foundation in 

the science of thin films, practical training in the 

technology of depositing thin films and exposure to 

the latest analytical tools and material 

characterization techniques provided me and other 

graduates of TFL with a very strong competitive 

advantage, certainly at the advent of our careers. 

Co-authoring the book, Thin Film Solar Cells, is one 

of my most cherished intellectual accomplishments. 

In the late seventies and early eighties, as the field 

of thin film photovoltaics was rapidly developing, 

Professor Chopra recognized, as he did a decade 

earlier in writing his monumental book Thin Film 

Phenomena, the absence of a comprehensive and 

definitive book on solar cells as a gap in the literature 

in the field. In inviting me to co-author the book, 

Professor Chopra brought to the fore one of my 

latent talents (one I may have inherited from my 

father who was a journalist by profession). 

Authorship of books by post-doctoral fellows was not 

unique to TFL. P. Thiagarajan, B.K. Gupta, the late 

Neeraj Srivastava and Inderjeet Kaur had also co-

authored books immediately following their Ph.D. I 

mention Thin Film Solar Cells because I spent the 

better part of my three years of post-doctoral stay at 

TFL researching and compiling the book. Along the 

way, I developed not only the ability to acquire, 

assimilate and distill vast amounts of information 

and provide a coherent, cogent and critical abstract 

of the historical and contemporary developments in 

the field but I also developed a high level of skill in 

the art of editorship and logistics of publishing. This 

skill set has been and continues to be extensively 

exploited by me not only in writing papers and review 

articles for journals but more so in developing and 

preparing major funding proposals and initiatives, 

creating training manuals, process and tool 

operating procedures, technical reports and 

presentations and in editing conference proceedings 

and special issues of journals. These activities have 

formed a very significant part of my other 

professional and scholarly achievements. 

In addition to the very extensive experimental 

facilities mentioned previously, his teaching duties 

and his administrative responsibilities as dean, 

Professor Chopra managed a large research group, 

which consisted of some of his junior faculty 

colleagues, several post-doctoral fellows and more 

than a dozen Ph.D./M.Tech.  graduate students. His 

group management style was unique in one respect 

– he charged each of his students with at least one 

administrative responsibility. After Prem Nath left, to 

me fell the sole responsibility for purchasing and 

purchase order fulfillment and management. This 

was an onerous task, especially where very 

expensive equipment and large tools had to be 

imported but it was a very valuable learning 

experience. I gained an understanding of and 

appreciation for the rules and regulations governing 

capital expenses in Government, particularly sole-

sourcing. Guided and assisted ably by Mr. Singhania 

in the Accounting department of I.I.T., I acquired the 

art of negotiating with equipment vendors on 

delivery, terms of payment, discounts (in cash or 

kind) and learnt to navigate through procedural 

impediments and purchasing roadblocks by 

leveraging exceptions and flexibilities provided in the 
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rules and regulations without ever circumventing the 

letter or intent of the law. This ability, developed 

during my years at TFL, has been immensely useful 

and advantageous in my career during the course of 

which I have acquired equipment and tools and been 

responsible for large capital expenses worth several 

tens of millions of dollars. 

In today’s knowledge-based world, it is de rigueur, 

even for the most hallowed academic institutions 

everywhere, to engage in research and 

development that directly impact economic growth 

and prosperity. In this context, TFL was definitely far 

ahead of the times in India. Professor Chopra was a 

strong and relentless advocate of the philosophy 

that institutes of higher learning, particularly the 

I.I.T.s, have to relinquish their “ivory tower” mentality 

and become the drivers and engines of local and 

national economy and industries through the 

application of science, technology and information. 

This drive of Professor Chopra not only resonated 

well with my innate inclinations and natural abilities 

which are more geared towards the applied rather 

the abstract but it also influenced my own thinking 

and outlook. During the years I was at TFL, we had 

forged at least half dozen productive, strong and 

mutually beneficial collaborations and liaisons with 

industrial partners. The one that easily springs to 

mind and with which I was personally involved was 

our collaboration with VICO and its owner and 

founder Mr. Ved Prakash. Looking back at my post-

TFL career and the research and development 

projects that I have been associated with, especially 

during my tenure at the National Research Council 

of Canada (a national laboratory), I have more 

readily embraced and willingly initiated collaborative 

projects with industrial clients compared to many of 

my peers. This has come at a cost in that these 

projects did not always lead to publications in 

journals due to the sometimes proprietary nature of 

the research. On the other hand, it has been a 

source of great satisfaction to see new products 

come to fruition, small businesses grow and 

employment generated. 

Lest the foregoing discussion give the impression 

that life at TFL was all work and no play and before 

the popular notion that Professor Chopra was a 

slave-driver who kept his students in the clean room 

under lock and key gain further credence, let me 

share some recollections of the many social and 

extra-curricular events that were a regular feature at 

TFL. The most frequent was of course the weekly 

“Wednesday Lunch”. All of us, students, post-docs, 

faculty members and Professor Chopra included, 

would bring packed lunch on that day and gather in 

his office at noon to have lunch together and discuss 

business and administrative issues and scientific 

matters related to the research group over a cup of 

coffee prepared by a pair of students or post-docs 

according to the roster (some in the group made the 

worst tasting coffee possible – I suspect they did so 

deliberately as a ploy to be permanently absolved of 

this responsibility). These weekly meetings, though 

serious to begin with, would usually end on a lighter 

note amid humorous banter and lively debates over 

culture, politics, literature and art. These arguments 

were one of the few occasions where Professor 

Chopra would have to concede ground. After all, it 

was difficult enough to win a war of words with one 

Bengali in the form of Ashok Mukherjee in full 

oratorical flight let alone win against a gang of four 

(Arindam, Viresh and I being the other three). 

However, Professor Chopra would probably 

acknowledge that having to put up with a bunch of 

loquacious Bengali students and a faculty member, 

the East India Company as he called us, probably 

prepared him well for the challenging role of Director 

of I.I.T. Kharagpur, where he had to deal with a 

whole army of bengali students, faculty members 

and the Government of West Bengal. 

A more extended social affair was the annual picnic 

where all members of the research group, including 

administrative and technical support staff, and 

families would spend a day at some popular picnic 

spot with food and games. The one such event that 

I remember most vividly is the picnic we held at 

Badhkal Lake, not so much for what transpired at the 

picnic itself but for the drive back home after the 

picnic. I had borrowed my father’s car for the 

occasion and I had five or six members of our group 

riding with me, the intrepid Prem Nath being one of 

the passengers. He exhorted me all the way back 

home to put the pedal to the metal to see how fast 

the car would go. However, being a firm believer in 

the adage that discretion is the better part of valour, 

I held my ground and the car on the ground by 

driving at or below the speed limit. My prudence that 

day has been vindicated by the fact that all the 
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passengers, me included, are all alive and well and 

have lived to tell the tale. 

The most anticipated, enjoyable and memorable 

events were the dinner parties that followed the 

successful defense of a Ph.D. thesis. The party was 

funded, arranged and hosted by the successful 

candidate. It would be fair to say that some of the 

candidates spent more time, energy and money in 

preparing for the party than for the thesis defense. 

These parties were usually held at Professor 

Chopra’s residence, where the ever obliging, always 

smiling, Mrs. Asha Chopra would graciously allow 

the students full and unfettered access to her 

kitchen, dining room, sitting room, cutlery, crockery, 

linen, glassware and anything else that was 

required. These events were long, leisurely, spirited 

(pun on the word spirits intended) and entertaining 

affairs that started early in the evening and lasted 

well into the night, ending only after the mandatory 

Lata Mangeshkar impersonation had been 

performed by the late Harbhajan Singh Randhawa 

followed by a rendition of a K.L.Saigal classic by 

Pandeyji in his inimitable style. Needless to add, 

some of the party goers, who had imbibed the 

alcoholic libations not wisely but too well, needed to 

be helped back to the hostel rooms by their only 

slightly more sober brethren with frequent stops at 

the flowering shrubs along the way for much needed 

relief. 

I could go on and on but let me end here with this 

thought - the seven years I spent at TFL, four years 

as a graduate student working towards my Ph.D. 

and three years as a post-doctoral fellow, the 

knowledge I gained, the training I received and the 

experiences I acquired have left an indelible mark on 

my career, my character and my own personal 

growth and development as a scientist/engineer, a 

manager, a teacher and a mentor. 

To all my peers, my senior colleagues and my junior 

fellow graduates of TFL that touched my life – 

Arindam Banerjee, Prem Nath, Viresh Dutta, 

Ramesh Kainthla, Pawan Bhat, Vasant Vankar, 

Ashok Mukherjee, Dinesh Pandya, Tenneti V.Rao, 

Bodhraj, Madhu Banerjee,Satyendra Kumar, M. 

Rajeshwari, Jagriti Singh, K. Chidambaram, G.V. 

Reddy, Harminder Singh, Mangal Singh, Bhanwar 

Singh, Pawan Gogna, E. Shanthi Iyer, Inderjeet 

Kaur, Sarita Thakoor, P.K. Gupta, Rajesh Mehta, 

Ramesh Budhani, Bharat Bhusan, S. Harshvardhan, 

Syed Major and O.S. Panwar -  and to the faculty 

members associated with TFL at some point or 

other, namely Lalit Malhotra, H.K. Sehgal, T.C. Goel 

and S. Kashyap, I would like to extend warm 

greetings on the occasion of the golden jubilee  

celebrations of I.I.T.Delhi and my best wishes to  

them and their families for the holiday season and 

the coming new year. 

Finally, with utmost respect and deep gratitude, I 

dedicate this essay to the person who inspired its 

writing, Professor Kasturi Lal Chopra. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Suhit Ranjan Das 

Ph.D. (1978), TFL 

 

Current position: 

S & T Professional, TRUMPF PHOTONICS, USA 
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I joined as RA on 18th Jan. 1981 in TFL. My Ph.D. 

on Electrical properties of Chalcogenide Glasses 

of As-Ge-Te was awarded from Department of 

Physics, Panjab University, Chandigarh in Jan. 

1980. I worked on photocontraction effect in pure 

chalcogen thin films deposited by oblique (80°) 

thermal vapor deposition at liquid nitrogen 

temperature. The films were subsequently half 

masked by dropping a SS blade on the films 

without breaking vacuum and exposed the films in 

vacuum by UV photons for several hours at 100K. 

SiSe alloy was also made by quenching of melt 

technique to study photocontraction effect. SiSe 

alloy was not stable since Se appeared to form 

some hazardous gas in contact with atmosphere. 

Later I became SSO on 18th Jan. 1982. I was the 

first person to initiate the amorphous silicon (a-Si) 

thin film activity by RF magnetron sputtering 

technique in Thin Film Lab. Hydrogenation of a-Si 

films was also made successfully. UHV system 

was also set up and operated which gave a 

vacuum of 10-7 Torr. This system was used later 

for depositing a-Si:H films by ion beam sputtering 

method. I worked upto 31st Jan.1983 and joined 

NPL, New Delhi as Scientist B on 1st Feb.1983. 

Forty people (8 Professors, 4 RA/SSO, 22 

JRF&SRF for Ph.D.& M.Tech. and 6 support staff) 

were working with their utmost dedication in eight 

different disciplines of thin films made by variety of 

techniques at that time. It was a wonderful 

experience of working and interacting with people 

in different fields. 

I joined Thin Film Group of National Physical 

Laboratory, New Delhi -110012 on 1st Feb 1983  as 

Scientist B after working for more than two years 

in Thin Film Laboratory of I.I.T. Delhi-110016 and 

worked in different capacities in NPL upto the level 

of Scientist G (Chief Scientist) and Head of a 

group. I was also Professor in AcSIR, CSIR-NPL, 

New Delhi-110012 from 19-12-2013 to 31st March 

2016. I worked on silicon and carbon-based films 

and devices. Dr. Panwar’s significant contributions 

in NPL were:(i) Synthesis of monolayer graphene 

from a-C films deposited by FCVA and CNT-

graphene hybrid films by MWPECVD techniques 

for various devices, (ii) Custom designed  and 

indigenously built S-bend FCVA system for the 

deposition of  pure and doped ta-C films and 

modified arc based techniques for the deposition 

of  a-C films having nanocrystallites for enhanced 

nanomechanical and field emission applications,  

(iii) Metal-DLC films with  reduced stresses  for 

automobiles, (iv) Setting up a  new technique of 

saddle field FAB source for the deposition of DLC 

films and  to filter neutral and ionic radicals using a 

deflector arrangement  where DLC films can be 

simultaneously deposited using neutral and ionic 

radicals, (v) Transfer of Process know how of 

stress relieved DLC coatings on Ge substrates 

(250 mm size) with IR transmission > 87% in 8-12 

μm range which meets various MIL specification 

together with designing and fabricating PECVD 

system to IRDE, Dehradun (NAG-DRDO), (vi) 

Amorphous/micro silicon films grown at high rate 

using microwave/VHF PECVD system for solar 

panels, (vii) 11.3%  a-Si: H solar cells and fully 

integrated solar panels for the operation of pocket 

transistor, (viii) High rate deposited a-Si: H films for 

the development of X-ray detectors, OASLM etc, 

(ix)  Fabrication of Large grain and High 

performance TFTs in the low-temperature 

crystallized LPCVD and APCVD amorphous 
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silicon  films with carrier mobility ~ 27-28 cm2/V sec 

in LPCVD silicon films, (x) An improved process for 

the production of high resistivity a-Si: H films in a 

cascaded glow discharge reactor using waste 

silane gas,(xi) Chalcogenide glasses for memory 

switching. 

    I visited Department of Microelectronics and 

Electrical Engineering, Trinity College, Dublin-2 

(Ireland) from Oct.1987 to June 1988 as a 

Research Fellow and Department of Electrical 

Engineering, The Queen University of Belfast, 

Belfast -9 ( Northern Ireland, UK) as Honary 

Research Fellow from May -June 1988 and worked 

on the low temperature crystallisation of a-Si films 

deposited by LPCVD and APCVD techniques to 

grow large grain and made high performance thin 

film transistors. I also visited Engineering 

Department, Cambridge University, Cambridge 

CB2 1PZ, England as a Raman Research Fellow 

from May 2001 to July 2001 and worked on 

carbon-based materials for field emission. 

      Guided 3 Ph.D., 1 M.Phil. & 2 M.Tech. students 

and published 110 papers in SCI journals and about 

150 papers in National and International 

conferences and workshops and one Indian patent 

and 3 best poster paper and one best oral 

presentation award and delivered 12 invited talks. 

After my superannuation as Chief Scientist from 

CSIR-NPL, New Delhi at the age of 62 years on 31st 

March 2016, I joined BML Munjal University, 

Gurugram as Professor in Physics and In charge of 

Large Area and Flexible Electronics Lab on 1st April 

2016. My significant contributions are☹i) Set up  a 

unique clean room lab now known as Centre for 

Advanced Materials and Devices (CAMD) in BMU 

and trained faculties and installed various thin film 

deposition and characterization systems, (ii) 

Developed thick (~7µm) and hard (~2300 GPa at 

200 gm load) thermal diffusion barrier multilayer 

coatings by cathodic arc for cam chain pins for 

automobile industries which also passed rig 

endurance test, (iii) Developed transparent oxide 

coating made by electron beam evaporation with 

transmission >97% in visible region for strategic 

application and (iv) Taught Emerging Materials 

Science and Applications (EMSA) and Solar energy 

courses. My new designation is Professor of 

Practice and the mentor of this CAMD at present. 

    I have worked on 22 externally funded projects 

of MNES, DST, MNRE, IRDE, DRDO, SERB, 

CSIR, CSIR Network, RAE (UK), BMU, UNDP 

projects as Co-PI and PI in NPL and BMU and 

successfully completed these projects. 

    My area of research is (i)Amorphous/ micro-

nano Silicon  based materials  for solar cells and 

panels, thin film transistors (TFTs), photo 

detections, sensors etc and systems, (ii) Carbon 

based materials and devices which include 

diamond like carbon, tetrahedral amorphous 

carbon, amorphous carbon with embedded 

nanocrystallites, graphene, graphene oxide, 

graphene powders,  carbon nanotubes, CNT-

graphene hybrid films and their applications in field 

emission, tribological and surface engineering, 

sensors and systems etc, (iii)Optical coatings, 

Transparent oxides for strategic applications, (iv) 

Organic semiconductors for solar cells and TFTs, 

Large Area Flexible Electronics, Lithography, 

Nanosphere lithography and nanosatellite 

propulsion, Plasmonics, Batteries (v) Pure and 

doped Chalcogenide glasses, Amorphous 

Semiconductors. 

Major professional achievements: 

(i) Member of Professional Society 

1. Materials Research Society of India-Life member  

2. Semiconductor Society of India- Life member 

3. Solar Energy Society of India- Life member 

4. Society of Scientific Values- Nominated Member                                                                                                                                                                    

(Ethics in Scientific Research, Development and 

Management) 

5. American Nano Society- Nominated Member 

6. American Vacuum Society- Nominated Member 

(ii) Award 

1. Raman Research Fellowship Award-2001 

2. Material Research Society of India (MRSI) 

medal-2011 

3. Bharat Jyoti Award- India International Friendship 

Society (IIFS), New Delhi-2013 

4. Fellow Academician- Asia Pacific Academy of 

Materials (APAM)-2015 

Omvir. S. Panwar 

Research Assistance (1981), TFL 

Current position: 

Adjunct Professor, 

Department of Physics, 

BML Munjal University, India 
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Having joined MTech(SSM)-1982 batch, it was a dream 

cum  true to undertake major project in TFL that to 

directly under legendry Prof K L Chopra. As project 

involved design and development of sputtering system 

for wear resistant coatings, initially it was a night mare 

for me. With the guidance of seniors, timely 

interventions of faculty members and support of 

technicians I was able to complete my project and 

submit desertion for evaluation.  

The most discerning feature of TFL which places it 

above all is it's unconventional (experimental) but 

focussed approach, with consistent hard work, 

cooperative and collaborative functioning of  team, 

learning from failures and bouncing back and above all 

dynamic and charismatic leadership of a visionary 

leader Prof KLChopra (Guruji). A leader has to think 

ahead and have a vision. Working in TFL was like a 

second home where you can come any time, discuss 

with seniors, do your job. Weekly maintenance parade 

followed by coffee and snacks was a unique feature 

helping in care and maintenance of equipment and 

team building. As a result of above TFLians are spread across all part of Globe and are performing 

exceedingly well.  

Though I was not lucky to continue research in TFL and joined BSF as Asstt Comdt (Tech) due to domestic 

reasons, my stint in TFL was the foundation to work relentlessly towards my goal adopting unconventional 

strategies. Resultantly I rose to the rank of IG, was part of NSG (Black Cat Commandos) and awarded with 

many decorations like Police Medal for Meritorious Services on Republic Day 2003, Presidents Police Medal 

for Distinguished Services on Independence Day 2012 etc. Battalions I ommanded were declared best in 

BSF in 2002. I retired in September 2019 as IG/Jt Director BSF Academy Tekanpur Gwalior MP. I owe my 

all success to Team TFL, my course coordinator Prof L K Malhotra and above all most revered Prof K. L. 

Chopra (Great Guruji). My kindest regards to all of them. It is indeed an honour to  be part of TFL fraternity. 

My sincere thanks and gratitude to Prof Kashyap for contacting me and giving me an opportunity to share 

my thoughts. I wish all the success to all TFL alumni in all its endeavours in future as well. Looking forward 

to meet in physical format.

Pawan K. Dubey 

M.Tech (1982), TFL 

 

(IG Retd BSF) 



 

23 | P a g e  
 

 

 

 

I am privileged to be a member of the TFL group. I 

was in TFL from December 1978 to June 1985. 

The guiding principle at TFL was to work hard and 

excel in your subject of scientific study. In 

retrospect, earning my PhD and efforts put therein 

was only a small disproportionate fraction of the 

rewards that were to come to me later on. My stay 

of over six years at TFL transformed me into a 

person ready to undertake challenging scientific 

pursuits. My journey to the world of wonders of thin 

films and materials science had begun!  

Within a short span of ten years, professor KL 

Chopra (fondly called Guruji) founded and 

established a truly world class thin film laboratory. 

Without any doubt, we the TFL students had the 

best guidance and most advanced tools for thin 

film deposition and characterization at his/her 

disposal, all within the lab. Guruji ignited in us a 

passion for science, rigor of scientific discipline 

and hard work, and above all, we enjoyed the long 

hours we spent on research and discussions in the 

lab. I am truly grateful to him and all my senior and 

contemporary TFL colleagues. Regular visits to 

our lab by world renowned scientists are a 

testament to the standard of excellence of TFL by 

the world scientific community. Some of these 

visiting scientists would join the TFL members in 

our weekly (Thursday) group lunch meeting in 

Guruji’s office, followed by scientific discussions 

and seminars; I think this was an excellent concept 

to rejuvenate and nurture a scientific mindset.  

My PhD thesis topic was on developing solar 

selective coatings for photothermal conversion of 

solar energy. I worked on developing, 

characterizing and optical modelling various 

selective coatings of electroless nickel and nickel 

pigmented anodized Al. A novel method of 

combining Maxwell and Bruggeman effective 

medium theories was formulated to successfully 

predict the optical behaviour of multicomponent 

metal dielectric films. I was awarded (along with 

Guruji and professor LK Malhotra) the Bhatnagar 

Endowment Award (1984) for inventing a low-cost 

process to make very high solar absorptance Black 

Copper coatings on large Cu foils. 

 

The attributes I acquired at TFL moulded me to 

strive, thrive and enjoy my professional pursuits 

that began in July 1985 as Chargé de recherche 

(CNRS) at Ecole Centrale de Lyon in France.  

From Lyon I moved to Ottawa, Canada in March 

1990 and finally to the US (July 1998-present). 

Currently, I spend my time mostly between USA 

and India, working as an independent technology 

consultant. 

My Major professional achievements are 

summarized below in bullet form: 

France: Chargé de recherche (CNRS), Ecole 

Centrale de Lyon and Research Associate, INSA 

Lyon (July 1985-March 1990).  

 Developed an electrochemical method to write 

metal patterns on oxidized silicon wafers using 

the principle of internal photoemission of 

electrons by UV excitation. Findings were 

published in Applied Physics Letters and 

presented in the European MRS (E-MRS) 

meeting in Strasbourg.  

 Silicon wafer processing: Optimized ion 

implantation conditions and RTA parameters, 

performed detailed characterization of surface 

and interfaces by tools like SIMS, PL, LBIC, 

XPS, etc. The results were published in the 

Journal of Applied Physics, Applied Physics 

Letters, Applied Surface Science, Mater. Sci. 

Engg. and several conference presentations at 

E-MRS and Fall MRS meetings. 

 Interesting work on the electrochemical 

synthesis of conducting polyaniline films was 

carried out at the department of chemistry of 
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Claude Bernard University, Villeurbanne. 

Detailed characterization of these films by 

angle resolved XPS and FTIR led to 

formulating the mechanism of electronic 

conduction in these films. Results were 

published in the journals of Synthetic Metals, 

Surface and Interface Analysis, and presented 

in the MRS Fall conference of 1989.  

 In the academic year of 1989-90, I was offered 

the position of professor (physics of 

semiconductor materials) at INSA Lyon.  

In March 1990 I began working at the Institute of 

Aerospace Research in the Montreal Road, 

Ottawa campus of the Canadian National 

Research Council (NRC Canada) as a guest 

scientist (of the parent company Ceramics 

Kingston Inc., Kingston, Ontario). Major 

professional achievements were: 

 Developed and characterized polysiloxane 

coatings for use in the protection of materials 

under LEO (Low Earth Orbit) conditions. LEO 

simulated conditions were used for testing the 

performance. Findings of this NASA project 

were presented in the European Space 

Agency and Canadian Space Agency 

conferences in Cannes, France and Ottawa, 

Canada respectively.   

 Synthesis of SiC ceramic whiskers by 

carbothermal reduction, followed by coating a 

diffusion barrier of Al2O3 by a sol-gel process. 

These whiskers acted as a reinforcing material 

(by mitigating crack propagation) in TiAl turbine 

blades used in planes. Process optimization of 

SiC whisker formation and Al2O3 diffusion 

barrier coating, failure mode analysis, material 

characterization and mechanical testing 

(strength, fatigue and creep) were carried out. 

Results were published in internal reports and 

in the American Ceramic Society conference.  

Filtran Microcircuits, Inc., Ottawa (Feb 1994 – June 

1998), R&D manager 

 Developed new technologies for 

photolithography, wet processing (PTFE 

metallization, advanced plating and etching 

techniques) for RF PCBs used in defence and 

telecommunication devices. 

Honeywell Corporation, Costa Mesa, CA (July 98-

July 2000), senior process engineer  

 Developed an automated remote monitoring 

and control system for various wet processes 

used in the lithography and plating lines. These 

circuits were developed for making MLBGA 

circuits. 

Chicago and Pittsburgh (August 2000 onwards):   

 Wrote White Paper on thermal management 

(as director of technology, American Standard 

Circuits, Chicago) 

https://www.microwavejournal.com/ext/resources/

whitepapers/2012/Thermal-Management-of-RF-

and-Digital-Electronic-Devices-Feb-22-2012-

Rev5.pdf?1487553546 

https://www.researchgate.net/publication/322343

113_Thermal_Management_of_High_Frequency_

Circuits_by_Blind_Hole_Technology 

 Patented (US Patents: 20070184289, 

20070113399, 20060266475) elastomeric 

thermal interface materials (TIMs) for thermal 

management of electronic devices. These 

TIMs are used in several telecommunication, 

automotive, underwater navigation, high power 

electronics and LED devices.  

 Six sigma black belt training completed at 

Avery Dennison. Work was related to the 

process optimization of making nickel optical 

tools by electroforming. These optical tools 

were used for large scale embossing of micron 

scale retroreflective prismatic structures into 

plastic sheets for night vision road display 

devices as well as for making micron scale 

needle patch for transdermal drug delivery. 

 Developed an electroforming technology for 

making nano imprinting dies and a PECVD 

technology to deposit monolayers of anti-

stiction coating over these die surfaces. 

 Installed and developed electroforming mask 

making technology for very small aperture 

OLED deposition. Invited talk given at the 

Society for Information Display (2015) San 

Jose, CA 

https://onlinelibrary.wiley.com/doi/abs/10.1002

/sdtp.10329 

Sundaram Nand Kumar 

Ph.D. (1985), TFL 

Current position: Scientist and Independent 

Technology Consultant,  

Thin Film Device Materials, USA

https://www.microwavejournal.com/ext/resources/whitepapers/2012/Thermal-Management-of-RF-and-Digital-Electronic-Devices-Feb-22-2012-Rev5.pdf?1487553546
https://www.microwavejournal.com/ext/resources/whitepapers/2012/Thermal-Management-of-RF-and-Digital-Electronic-Devices-Feb-22-2012-Rev5.pdf?1487553546
https://www.microwavejournal.com/ext/resources/whitepapers/2012/Thermal-Management-of-RF-and-Digital-Electronic-Devices-Feb-22-2012-Rev5.pdf?1487553546
https://www.microwavejournal.com/ext/resources/whitepapers/2012/Thermal-Management-of-RF-and-Digital-Electronic-Devices-Feb-22-2012-Rev5.pdf?1487553546
https://www.researchgate.net/publication/322343113_Thermal_Management_of_High_Frequency_Circuits_by_Blind_Hole_Technology
https://www.researchgate.net/publication/322343113_Thermal_Management_of_High_Frequency_Circuits_by_Blind_Hole_Technology
https://www.researchgate.net/publication/322343113_Thermal_Management_of_High_Frequency_Circuits_by_Blind_Hole_Technology
https://onlinelibrary.wiley.com/doi/abs/10.1002/sdtp.10329
https://onlinelibrary.wiley.com/doi/abs/10.1002/sdtp.10329
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An emotional and cherished 

moment after delivering a 

"special invited" talk at INDO-

UK Workshop at IIT-Delhi in 

Feb 2019. 

 

 

 

 

 

 

 

 

My professional development stands on the 

"knowledge, skills and attitudes" acquired during 

Jan. 1981 – Feb. 1988 at TFL as a PhD student 

and then SRA and SSO-II. My overall experience 

at TFL was wonderful as I formed strong bonds 

with remarkable people - with some, I am still in 

regular contact as good friends and our families 

interact with great affection. I am not mentioning 

the names, but thanks a lot my dear friends for 

extending your hands and shoulder over so many 

years!  

Writing this memoir is a challenge for me, 

especially to remain within the given page limit! So, 

I have decided to be selective, not to write about 

my own incompetence, struggles or mischiefs, but 

mention only a few impactful aspects in 

retrospection!      

Prof. K.L. Chopra remains the most influential 

"Supreme Guru-ji" and then other Gurus and their 

"shishyas" who taught and trained me at TFL. I am 

grateful to them and remain indebted for their 

contributions to strengthen my foundations for 

career development. I realized the outstanding 

great values of TFL and its people only after 

leaving IIT-D to join a world famous academic 

institution, ETH (Swiss Federal Institute of 

Technology) in Zurich and visiting some other 

institutions in Europe and USA. Guru-ji and TFL 

have been source of inspiration and I tried to use 

some of the learnings for establishing my research 

labs and the Flisom Company.    

I did my PhD under the supervision of Prof. K.L. 

Chopra and Prof. D.K. Pandya on “Spray 

pyrolysed copper indium sulphide films for 

photovoltaic applications”. Thanks to the basics of 

glass cleaning procedure, and importance on 

properties of thin films, taught by Mangal Singh 

and S.S. Major, even after leaving the lab, 32 years 

back, I am quite capable of efficiently cleaning 

delicate wine glasses without leaving stains and 

not breaking them at home (on a lighter note). My 

first project on sprayed transparent conduction 

oxide (TCO) SnOx:F films kept me busy for using 

those tens of 1 square inch glass substrates every 

day and supplying the good samples to seniors for 

further processing of solar cells, cleaning the 

powdery deposits on the walls of enclosed spray 

chamber, and repair broken heating filaments 

almost every week. This gave me a feeling that I 

am contributing something to a team, although it 

was insignificant and probably not appreciable, but 

it gave me a good feeling of relevance while 

learning.   

And then came an overly ambitious project for our 

team: coating the inside of glass bulb shells with 

sprayed SnO:F for demonstrating the application 

of TCO to save energy for lighting and explore an 

industrial feasibility. Of course, 90% of the time we 

were collecting the broken glass shells and 

repairing the spray-nozzles and heaters. It was a 

short phase (about a month) of failures and 

frustration for those involved, but retrospectively, 

now I think, it was the first lesson that got in my 

head: try to prove the practical relevance of 

experiment research and don’t be afraid of 

failures! Try to explore the possibility!       

By watching over the shoulders of B.R. Mehta 

(affectionately called "Bha-i-saab" and then 

assisting him, I learned how to make CuxS/CdS 

thin film solar cells and measure their efficiency. I 

shared that spray-hood in a corner room for 
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spraying CuInSx films for solar cells. I was 

fortunate to get this topic of thin film solar cells 

based on an emerging semiconductor at that time. 

Thin film solar cells has remained the main focus 

of my research for close to 4 decades, besides 

other topics of thin films, solid state batteries, 

printed electronics, materials and device 

characterization.  

Seniors at TFL were the first teachers on topics of 

characterization: G.B. Reddy (spectrophotometer 

and optical properties), B.R. Mehta (thickness and 

roughness), S.S. Major on electrical 

measurements, O.S. Sastry (I-V, C-V, spectral 

response), V. Dutta (C-V, DLTS, and 

programming), S. Rajagopalan 

(SAM/ESCA/SIMS), and the technical staff helping 

on various matters related to equipment repair and 

measurements. Satyendra, with ellipsometry 

knowledge acquired in Paris, was always ready to 

measure samples on the brand new machine. Not 

enough words for my batch-buddies P.K. Gupta 

(now in California) and P.K. Srivastava (now in 

Melbourne). We still laugh on our punctuality to 

sneak out to the top floor canteen and for some 

other things! I have fond memories of group-

lunches, chai-samosa and sweets after lab 

cleaning and occasionally after seminars, 

"delicacies" of different canteens, night shows in 

various cinema halls and celebration parties.     

It was a great privilege and pride to work in that 

excellent lab-TFL, with so many sophisticated 

equipment under one roof under the leadership of 

Guruji. Obviously, such a lab required resources 

and operational management for smooth 

functioning of a large group. Superbly efficient 

team of trusted and talented Prof. L.K. Malhotra, 

Dr. D.K. Pandya, Dr. S.C. Kashyap, Dr. T.C. Goel, 

Dr. V.D. Vankar, Dr. V. Dutta, Dr. A.K. Mukerjee 

and other staff members contributed to the building 

of a world class lab to educate and shape the 

future of hundreds of scientists. All of them were 

dedicated to follow the great vision of Guru-ji and 

collectively they made a large size lab with world 

class reputation.  Retrospectively, the lessons 

learned were that for a large successful group: 

make a team with the best people with 

complementary expertise and personalities, 

delegate responsibilities, empower them for 

teamwork, motivate them for excellence, and lead 

them by exemplary dedication and hard work.     

We all know the strict and highly disciplined work 

culture at TFL, which in the end turned out good for 

us! Intense and heated discussions during 

seminars, exposures to famous and high profile 

visitors and talking about research work use to 

make me nervous, but all that trained us to be 

confident to present our research work with clarity; 

we learned the skills of delivering seminars and 

facing tough questions. For sure, I was afraid of the 

exceptionally gifted Guruji because of his strict 

disciplines and demanding expectations 

(eventually for our own good research and 

positioning in a top league). Guruji was the most 

hard working and knowledgeable person in the lab, 

with excellent memory and great intellect- 

amazingly remembering so many things of 

different fields of research. He use to talk about 

global excellence and motivate us to achieve the 

same level, his tough questions and critical 

analysis of our results helped us to get better 

insights of the research field. In the end, all that 

hard work and his tough ways were for our own 

benefits – this realization came after leaving the 

lab! Lessons learned: raise the level of ambition for 

global excellence, work hard and set examples to 

inspire and motivate, and take hard measures for 

the benefit of the team.   

Soft side of Guruji's nature was evident during the 

social events. I must acknowledge the kindness 

and blessings of Mrs. Chopra whenever we were 

invited for parties at their home and picnics. I have 

been keeping in touch with Guruji and he often 

enquires about the progress of my research work, 

new trends, and the industrial progress. Whenever 

I visit him at his home, I am always treated 

cheerfully with great affection and delicious food. I 

had the pleasure and benefit of listing Mrs. 

Chopra's philosophical interpretations of " Sanskrit 

sholkas". I send my words of gratitude and I wish 

both of them healthy happy long life!    

I am proud and thankful for being a member of 

the TFL family. My best wishes to different 

generations of TFLites for lots of happiness. 

Ayodhya N. Tiwari 

Ph.D. (1986), TFL 

Current position:  

Head, Lab for Thin Films and Photovoltaics at 

Empa-Swiss Federal Laboratory for Materials 

Science and Technology; Flisom; and Professor 

at ETH Zurich, Switzerland 
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She started the field of Hydrogenated Amorphous 

Silicon in the TFL from scratch. And was bold enough 

to accept this challenge in face of easier and more 

lucrative options such as chalcogenides and 

metallic glasses and other coatings, in which TFL 

had already established its reputation and was well 

equipped to research and publish.  

As a pre-PhD warm up project, she turned the old 

dysfunctional VG’s UHV system into a working system 

- A fleet tried by many workers (staff and students at 

TFL) before, without success. As per in-house 

stories, this old non-working system had been 

inherited by professor Chopra with the lab upon 

Joining IIT Delhi as a professor in 1969-70.  And 

since then many a staff and students had 

attempted to get it going but failed. She turned it 

into a fully functional UHV system. And was 

rewarded with equally challenging PhD project, on 

her own, under direct supervision of Prof. Chopra.  

She built the Reactive Ion Beam Sputtering System 

(RIBS), from scratch, using all the in-house unused 

equipment, tools and facilities, without ordering a 

single piece of equipment for herself, in this UHV 

system. (Even though she was in charge of equipment 

and consumable orders for TFL as part of her lab 

duties for most part of her stay in TFL). The final 

outcome was a most stable and well designed, 

precision controlled deposition system and still 

holds the pride of place in TFL as being one of the 

most expensive piece of equipment there. And has 

been used successfully by her and many successive 

workers for outstanding research.  

She also created a number of facilities for 

characterization; building from scratch the entire 

electrical, optoelectronic, characterization setups 

for characterizing hydrogenated amorphous silicon, 

any photovoltaic, or insulating thin films. This 

included conception, design, construction, theory 

and analytical computer programs. All this was done 

using in-house TFL, departmental or IIT Delhi facilities 

and computer facilities. These techniques included 

temperature dependent conductivity and 

photoconductivity, field dependence of conductivity 

and    photoconductivity, spectral dependence of 

photoconductivity, space charge limited current, 

etc. All this was done without ordering a single 

piece of equipment from outside. She made even 

optical filters in the lab. These set-ups were used 

by her and future workers in the field at TFL.  

She made the first device quality Hydrogenated 

Amorphous Silicon by Reactive Ion Beam Sputtering 

technique internationally. The feasibility of the 

technique had been shown by a Japanese worker 

while she was still setting up the facilities. 

However, she was the first in the world to create 

tailorable device quality hydrogenated amorphous 

silicon for optoelectronic devices by Reactive ion 

Beam Sputtering technique.   

She further characterized the material exhaustively for 

physical, chemical, electronic and optoelectronic 

structure via a large number of techniques and 

range; From infrared, to Visible, to UV and X-rays in  

optics, from macroscopic structure  to atomic level 

bonding, from  physical appearance and thickness of 

the film to micro level structure  in micrometer and 

nanometer range, from conductivity,  

photoconductivity to electronic band structure and 

complete band  mapping including extended and 

defect states. The large number of techniques 

used for characterization for each sample and its 

exhaustive nature for a material characterization was 

a unique attribute of her work which got noted and  

commented on favourably by a large number of 

distinguished scientists in the field  internationally, 

including two Noble Laureates. This level of complete 

material characterization with the use of such a large 

number of techniques has not been seen by any of 

them in a PhD work before.  

 Even, she herself has never come across this, in any 
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other PhD work since. This exhaustive and 

systematic characterization of her material gave it 

a reproducible quality making it both a novel, 

scientific and industrial grade material at the same 

time.  

She went onto dope and alloy this novel material 

successfully to elucidate scientific issues and to find 

new non-toxic dopant for it successfully. Following 

are some of the first in the world, notable scientific 

outcomes, of this work, 

a. Making of device quality Hydrogenated 

Amorphous Silicon by Reactive Ion Beam 

Sputtering. 

b. Definition of complete deposition conditions and 

analysis of material characteristics to define the 

quality outcome, tolerability and properties of the 

hydrogenated amorphous silicon. Turning it from 

a scientific curiosity material into an industrial 

grade tailorable material at such a seminal 

stage.  

c. Doped it N-type successfully using a nontoxic 

dopant such as Nitrogen. This was particularly 

noteworthy, as a large number of previous 

workers in the literature had tried doing so but 

failed giving it up as a lost cause. And it would 

still be quite a few years later that any other 

worker would succeed in doing so in the world.  

d. Elucidated and established the doping mechanism 

in amorphous silicon. This was particularly 

noteworthy as hydrogenated amorphous silicon 

though showed a band structure similar to a 

single crystal material, used many a orders of 

magnitude higher material for doping.  

e. Extended the use of XPS technique to find upper 

solid solubility of a dopant.  

f. Successfully separated the effect of size and 

electro- negativity of the compensating element 

on the device quality and band structure of 

amorphous silicon.  

 

The work also received accolade in terms of early 

recognition and  awards;   

I. Noble Laureate R D Pachori chose it as the 

most outstanding doctoral project nationally 

and Teri (Tata energy research Institute) 

awarded it Rs.20,000 for outstanding doctoral  

project.   

II. Jagriti Singh won the Young Physicist award of 

the Indian  Physical Society for this work in 

1985. She was the youngest recipient to do 

so till then.  

III. She was Elected Fellow of the Indian Physical 

society in 1986.  

IV.  She was awarded PhD in Physics by IIT Delhi 

in July 1986.    

  

After PhD, Subsequently, She went onto work as 

an academic internationally, in  preimier institutes 

(such as IIT Madras, Rajasthan University, 

TIFR  India, Cambridge university UK, 

Daresbury Synchrotron source, Frei   

Universitat, Berlin Germany, Auckland 

University NewZealand,  RMIT and Melbourne 

University, Australia) of 5 countries, working  

on different tailor made materials in low 

dimensional structure, in a  number of different 

fields, making seminal contributions in each,  

recieving various recognitions, while holding 

multiple appointments  simultaneously on 

occasions.   

 She also created  first of its kind, High Tech, R&D, 

and higher  education , consultancy business 

InSTech, in network structure, which is global 

from conception. This is first such global business 

from conception, which has also introduced HTLC 

developmental solutions for governace in its 

portfolio. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Jagriti Singh  

Ph.D. (1981- 1986), TFL 

 

Current position: 

CEO INSTECH, INSTECH Consultants 

CACEO, AIEC Australia India Education Council 
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Life at TFL had been very busy but fruitful, happy with some sad moments, motivational but at times 

depressing too. I am sure others have been through these phases. However, I would say that it prepared me 

well to manage the challenges at work very well. At TFL I did my research on characterization of silicide 

material for local interconnect in integrated circuits and used that leverage to find suitable positions in 

semiconductor industry. In my opinion, hands-on training is essential. Students should design and build their 

on experimental setup. It does help in future.  

I appreciate the camaraderie with TFL folks, which include my seniors, juniors and other lab staff. These folks 

have helped me at some stage during my life at TFL. We spent 10-12 hrs a day at TFL including Saturday. 

We will come in the night for work but sometime for gossiping too including coffee.   

The proud moment was when I wrote my 1st paper after 3.5 yrs into Ph.D program. When I started, I was 

moving from one project to another project with lightning speed until finally built a new magnetron system, 

characterized it and published a paper. During this time period I had lots of ups and down moments. The only 

weakness I feel that I never did any theoretical work. I believe this probably being changed. In my opinion, 

we should change to a model where 25-30% of the work is theoretical and rest is experimental.  

Work culture, training and peer interaction in addition to Guruji and Prof. Vankar’s feedback, were definitely 

have contributed to my successful journey. Those weekly group seminars were intimidating but provided 

some presentation skills and confidence. TFL was a big collaborative team where everyone contributed 

towards everyone’s research but without any recognition. They were all hidden co-authors/co-presenters of 

all the papers or thesis individual published/presented. I found that there is no substitute for hard work, 

integrity and independent thinking which I have used in the past 30 years.  

I worked for 16 years at Intel Corporation in Process Engineering including R&D. In my last few years, I was 

involved with 14nm process technology node. Currently I am working as a Technical Staff at MIT- Lincoln 

Lab, Lexington, MA, US.  

I have been very active in local IIT Delhi and/or PanIIT activities in Boston. I led the local IIT alumni 

association (IITAGNE- formerly IITSINE), organized PanIIT conference in 2016 in Providence, Rhode Island, 

organized IITD Leadership team visits (Director & Deans) and arranged meeting with local IITD alumni in 

Boston. Received Leadership award from PanIIT and IITAGNE. I have been a Director for Indian Association 

of Greater Boston (IAGB). Currently, I am a board member of Vision-Aid (https://home.visionaid.org/) which 

does offer rehab, education and training to vision impaired children and young students throughout India and 

empower them with a vision.              Ravi S Rastogi 

Ph.D. (1989), TFL 
Current position: Technical Staff, MIT Lincoln Laboratory, Massachusetts, USA 

  

https://home.visionaid.org/
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In mid-July 1984, after clearing the IITD Ph.D. 

written examination, my next challenge was to 

select the laboratory and advisors, where and 

under whose guidance; I can set a path for success 

in life. I do remember, making my first step into the 

corridors of Thin Film Laboratory, Physics 

Department, IIT Delhi and meeting with my 

interview panellist headed by Prof. Kasturi Lal 

Chopra. I had no clue about TFL and didn’t know 

either Prof. KLC and Prof. Lalit K Malhotra. 

However, with the firmness in the voice of Prof. 

KLC and with the warm and welcoming smiles of 

Prof. LKM, I knew that I had found my GURUKUL 

and Gurujis. As I always got inspired from Prof. 

KLC, I learnt that beyond education, one needs 

three main ingredients to be successful; Vision, 

Execution & Perseverance.  

During the early phase of my Ph.D. work, Prof. 

KLC made his way as Director, IIT Kharagpur, and 

I was assigned to Prof. Subhash C. Kashyap. And 

I must say that the dual combination of Profs LKM 

& SCK, proved very much like a guiding light that 

made me breeze through my Ph.D. program. By 

May 1989, I could finish up and submit my thesis 

on Reactive Ion beam Sputtered (RIBS) 

Amorphous Silicon (a-Si:H) and various alloy films 

for Photovoltaic applications. I must thank Dr. 

Jagriti Singh (Gurubahan) from whom I took over 

the research on RIBS and contributed further to the 

work. Soon after the submission of thesis in late 

May 1989, I took my first professional journey to 

join CERN as PDF. I later returned to IIT Delhi to 

defend my thesis and received Ph.D. degree in 

Jan, 1990. 

During my Ph.D. tenure, I was invited by Prof. KLC 

to create a documentary on TFL. He later gave me 

a popular title “DIRECTOR”. My enthusiasm 

further grew and I published a popular article on Si 

Solar Cells in Science Today, India to make people 

aware about TFL. My aspirations had no 

limitations, and during 1987 Rendezvous Summer 

Festival, I had the opportunity to write, direct, act 

and lead a Drama Play, to first time represent 

Shivalik Hostel in it’s history. To the surprise of 

many, I had a lifetime opportunity to act in “Chora-

Chori Kand” Scene of the Oscar Winning Movie 

“GANDHI”. But during all these happenings, I didn’t 

know that I was building my skills to be a techno-

commercial professional. 

At TFL, we had a headcount of ~25 Ph.D. & 

M.Tech students. I found everyone very helpful, 

aspiring, knowledgeable and in the process of 

becoming a great professional of future. Together 

with a bunch of Professors, lab technicians and 

support staff, the TFL was a place where under 

one roof, we had the opportunity to do high quality 

research and grow our learning. For me every day 

that I had spent interacting with TFL members and 

family became a learning day, and I couldn’t be 

much thankful.  

Major professional achievements of Dr. Bhan are 

as follows, 

Dr. Bhan is an industry veteran and brings with him 
rich technology management, sales and 
marketing, and business / manufacturing 
operations experience of more than 30 years 
spanning across Semiconductor and Solar 
Industries. He is currently residing in Cupertino, 
CA, USA. 
 
Dr. Bhan is presently working as Global Vice 
President at Optical Associates, Inc., Milpitas, CA 
and is responsible for sales and marketing of UV 
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photolithography mask aligner capital equipment 
to serve various semiconductor foundry, IDM and 
OSAT manufacturing. He is also working directly 
with ISRO labs and many IITs in India and from 
time to time he has been invited on regular basis 
to speak / consult on commercializing IC 
fabrication under Make-In-India (Atmanirbhar 
Bharat) banner. 
 
Previously, Dr. Bhan has led technology 
development of third generation solar cells on solar 
brush platform as, Chief Technology Officer, at 
Bloo Solar, California, where he successfully 
developed world’s highest efficient 3D based 
single junction amorphous Si solar cells. Just 
before, he worked on an Expat assignment, as 
Vice President of Engineering, at Moser Baer Solar 
Limited, India where he successfully 
commissioned and managed the operation of 
Applied Materials 40MW “SunFab” Turnkey line for 
the production of large area amorphous silicon 
based thin film photovoltaic modules. This was a 
dream come true job for him, as he wanted to give 
back to his mother land (India) and help start 
electronics manufacturing at commercial scale and 
help develop a pool of trained professionals. 
During his tenure, he also had an opportunity to 
work with MNRE, India and guide on setting up 
sub-programs for the Phase I, 20GW Solar 
program in India. He has been strong advocate of 
bringing electronic manufacturing and making 
India as a hub. 
 
Dr. Bhan has also worked at Applied Materials Inc., 
Santa Clara, CA for 13 years where he grew his 
professional career and held various technical, 
marketing and business management positions. 
Dr. Bhan is also an inventor of industry’s first low-
k dielectric (FSG) thin film, which was adopted in 
logic IC manufacturing at a multi interconnect level 
to fast transmission of communication and reduce 
the RC delay constant. Later at Applied Materials, 
he led service business management organization 
and grew combined regional revenue to >$1Billion 
USD. In this tenure, Dr. Bhan had the opportunity 
to work with almost every semiconductor wafer 
fabrication manufacturer. 
 
After his Ph.D. work from TFL, he completed 
various advanced research fellowships and 
worked at  European Organization for Nuclear 
Research (CERN), on L3 Detector, Imperial 
College of Science and Technology, on SIMS 
characterization of Implants, University of Alabama 
in Huntsville, where he worked with NASA 
scientist, and contributed to plan and organize 
experiments on space research on Space Shuttle, 

and finally at Iowa State University, he worked on 
NREL funded project to develop high efficiency Si 
solar cells. He is an author of ~20 US and Global 
Patents and has written significant number of 
research papers and popular articles. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mohan Krishan Bhan,  

Ph.D. (1984-1989), TFL 

 

Current position:  

Corporate Global Vice President Sales and 

Marking, Optical Associates, Inc.

http://www.atmanirbhar.com/
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One of the proudest accomplishment of my life was 

earning a Ph.D. degree from Indian Institute of 

Technology, Delhi, India. My doctorate research 

work was performed under the tutelage of Prof. K. 

L. Chopra (advisor) and Prof. R. D. Tarey (co-

advisor) in Thin Film Laboratory, Department of 

Physics at IITD during 1986-1991.  

My Ph.D. thesis, titled “Plasma Induced Surface 

Modification and Etching Studies of some 

Electronic Materials”, broadly evolved from 

‘Microfabrication Technology” and was considered 

a very advance field then in Material Science and 

Technology. To perform this research study the 

TFL was very well suited with material Thin Film 

Synthesis, Lithographic Patterning, Wet and Dry 

(Plasma) Etching and Characterization 

equipments besides access to international 

scientific journals and magazines, and critical 

review by 40+ group members under one roof. The 

TFL’s teaching ideology, set in stone, dictated 

“learn yourself how to fish” (don’t look for someone 

else to feed you a ready fish), produce high quality 

research with hard work, honesty, integrity and 

strong ethics. The routine hands-on work culture, 

such as changing the oil in a rotary pump to 

replacing a gas cylinder and then igniting plasma 

on vacuum system, soon became a synonym to 

worship for me in TFL years.    

What way TFL has contributed to shape my career: 

The weekly group drill (Thurs lunch meeting) to 

openly discuss hurdles students facing and 

troubleshoot additional issues seemed 

unnecessary as a rookie student, but proved 

greatly useful later. The fortnight seminars often 

the systematic research work presentation by a 

TFL student with follow-up heated discussion ritual 

offered unparalleled opportunity to gain deep 

subject knowledge in the continuously evolving 

technical world of vacuum technology, thin films 

and applications. The frequent “Show and Tell” 

performances during lab site touring by national 

and international visitors were instrumental in 

offering invaluable exposure and interaction to 

further hone student’s confidence and technical 

strength.  

Prof. Chopra (Gurugi) provided me a rare 

opportunity to join TFL as his student in mid 1980s, 

in times when a female research student was not 

a preferred choice by many due to intense 

curriculum and high dropout rate. I am very grateful 

to Gurugi for taking the risk and changing my 

professional trajectory.  The TFL faculty with 

several years of pooled knowledge along with 

smirking seniors ( not all!) support, lively company 

and comradery of peers, juniors on a cup of tea 

during short break benefitted the research and me 

in uncounted ways and will be cherished forever.  

The Ph.D. years prepared me well to face 

challenges at every front with perseverance and 

resilience. The ability to switch roles graciously 

between a Physicist to Engineer, Manager, 

Teacher and Mentor (apart from being a mother) 

was in part greatly honed during my affiliation with 

Thin Film Laboratory. 

 

 

 

 

 

 

 

Neeta Agarwal 

Ph.D. (1992), TFL 

 

Current Position:  

Principle Product Assurance & Failure Analyst, 

Electronic Circuits Assembly and Packing
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I joined TFL in 1994 as a Ph.D. student to do 

research under the guidance of Prof. L. K. 

Malhotra and Dr. G. L. Sharma. I completed my 

dissertation work entitled “Gas sensing behavior of 

nano-grain tin oxide thin films” in 2000 and left for 

the United States to do postdoctoral research. In 

2001, I defended my dissertation and obtained the 

degree. I got married to a TFL member, Maggie 

Paulose. Maggie carried out her M.Tech. Solid 

State Materials project with Prof. L. K. Malhotra. 

After receiving her degree in 1996, Maggie worked 

as a Project Scientist at TFL with Prof. Viresh 

Dutta. We believe that the honor to join TFL family 

was a blessing from God. We thank Prof. K. L. 

Chopra for establishing a state-of-the-art lab in the 

area of thin films, which shaped the future of many 

people like us. The vision, determination and hard 

work of Prof. Chopra together with the 

contributions from TFL family members made the 

lab world-renowned. We thank Prof. Malhotra for 

giving us the opportunity to work in this lab and 

guiding our research. We enjoyed every moment 

of life in TFL. Tea time discussions, shopping trips 

to Old Delhi, lab cleaning, night time stay and 

discussions and TFL gatherings are all alive in our 

memories. We are thankful to all TFL members of 

1990s who made our stay memorable. As the lab 

celebrates 50th anniversary, we congratulate Prof. 

K. L. Chopra and all members of the TFL family. 

Maggie and I recognized the real merit of the TFL 

training when we started our research in the United 

States. The TFL culture helped us develop 

scientific and technical skills required for research 

in cutting edge areas and enrich our ability to 

perform teamwork. We learned substantially from 

our personal interactions with Prof. Chopra, Prof. 

Malhotra and other TFL faculty members. We 

worked in academia as well as industry and our 

TFL experience had a significant role in our 

accomplishments. The support we received from 

our TFL colleagues was phenomenal. Our seniors 

trained us in various lab tools and gave 

suggestions and constructive criticisms during 

discussions. Everybody helped each other in 

improving ones writing and presentation skills. I 

remember giving practice presentations before 

TFL colleagues prior to my Ph.D. qualifying exam. 

I started my first presentation very confidently, but 

the criticism and questions from the audience were 

strong enough to drain my confidence in no time. 

Nevertheless, they encouraged me to practice 

more and patiently attended those presentations 

till I met their expectations. Now when I do 

professional presentations, these experiences 

often come to my rescue. After leaving TFL, I 

received postdoctoral trainings from University of 

Kentucky and the Pennsylvania State University. 

Our area of research became nanomaterials and 

applications. Later I worked in a start-up company 

and then moved to First Solar before coming back 

to academia as a faculty member in the Physics 

Department, University of Houston. We realize that 

the ‘TFLism’ in us will never leave us. 

Major professional achievements: 

 Ranked 9th in the Thomson Reuters’ list of 
‘World’s Top 100 Materials Scientists’ in the 
past decade 
(http://sciencewatch.com/dr/sci/misc/Top100
MatSci2000-10/). 

 From Thomson Reuters both Maggie and I 

received the title “Highly Cited Researcher” in 

2014, 2015 and 2016. 

 Maggie and I were included in the list of 
World’s Most Influential Scientific Minds by 
Thomson Reuters. 

 Teaching Excellence award (group) from 
University of Houston (2017). 

 John C. Butler Excellence in Teaching Award, 
College of Natural Sciences and 
Mathematics, University of Houston (2020). 
 
 

Oomman K. Varghese  
Ph.D. (1994-2001) 

 
Current position: 

Associate Professor, Department of Physics, 
University of Houston, Texas, USA 

  

http://sciencewatch.com/dr/sci/misc/Top100MatSci2000-10/)
http://sciencewatch.com/dr/sci/misc/Top100MatSci2000-10/)
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As a proud member of TFL fraternity that is 

celebrating Golden Jubilee, I would like to express 

my sincere gratitude to Prof. K.L.Chopra, and all 

Gurus (Malhotra ji, Pandya ji, Kashyap ji, Vankar ji, 

Tare ji, Reddy ji, Bhatnagar ji, Sharma ji and Dutta 

ji for establishing a world class Thin Film 

Technology (TFL) laboratory at IIT Delhi. The 

exposure to CVD, PVD, Evaporation and Ion beam 

sputter deposition techniques, Litho and RIE for 

patterning, along with a myriad of analyzing 

techniques such as XRD, XPS, AES, SEM, TEM, 

Ellipsometry, I-V and C-V under one roof, enriching 

our knowledge helping us to be successful at our 

careers. Thanks to Gurus for fostering a culture 

that encouraged every Ph.D. student to design and 

fabricate vacuum deposition systems, and for the 

weekly group seminars for cross training students. 

It might have been difficult to comprehend the 

experience while pursuing Ph.D., but over the last 

25 years in my career, there were many moments 

when I whole heartedly thanked God and Prof. 

Vankar for the opportunity given to me at TFL. The 

vast collection of thin film technology books in the 

laboratory (some authored by Prof. Chopra) 

provided a strong foundation in Material Science 

aspects of thin film technology which comes handy 

every day. The other skills acquired in maintaining 

our workplace clean (weekend Pocha sessions) 

comes handy in daily life earning Brownie points. 

Special thanks to my mentor and adviser 

Prof.Vankar and my senior Dr. Ravi Rastogi for the 

experience with RF sputtering of Silicides, 

characterization and modeling of interfaces and 

correlation with Schottky barrier heights. Prof. 

Vankar not only guided me with resources at TFL 

and IITD, but also created opportunities to 

collaborate with Dr. Kishan Lal at NPL.  Thanks 

also to Prof. Dutta and Dr. Murthy for guiding me 

with I-V and C-V measurements, Dr. Satyendra 

Kumar for guidance with Ellipsometry and 

modelling microstructure of thin film deposits, Dr. 

Bhatnagar ji and Dr. Rajnish for AES/XPS 

analysis. Can’t miss the opportunity to thank Prof. 

Tarey, Dr. Milind, Dr. Neeta and Dr. Ashtikar for 

guidance with patterning and etch of structures for 

measuring Schottky barrier heights, and Dr. 

Balvinder for crystallographic analysis with XRD. 

Clearly, it’s a reflection of cooperative and friendly 

culture at TFL. My salutations also to a true angel, 

Late Sunil.D, who was dear to all of us at TFL.  

Besides working on Silicides, I learnt 

concepts of a-Si solar cells, phase change 

memories, DLC films, superconducting films, hard 

coatings by listening to passionate reviews by TFL 

members. This experience sharing is a very 

successful method of acquiring knowledge. I am 

very fortunate to continue my career in the area I 

have experienced at TFL. Since 1997, I have been 
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associated in developing deposition methods and 

process sequences in the area of Silicides, High K 

Metal Gate, Interconnects, Contact metallization 

for Logic, DRAM, and VNAND devices. 

Much appreciation also goes to Sharat, 

Rajnish, Prabhakar, Kanwaljeet, Sripathi, Veer 

Singh, Sujeet, Sangeeta, Harish, Nita, Somna, 

Rahul, Paulson, Achintya Dar, Mahavir, 

Senguttuvan for their support and encouragement. 

Although I cherished my time at Shivalik, there is 

one person a few of us owe a lot for feeding the 

hungry (us) whenever we got tired of hostel food. I 

owe it to Dr. Balvinder, for treating us as a family 

at TFL and outside and feeding us after she 

graduated and moved to campus apartments.” 

Anna data Sukhi bhava”. Other cherishable 

memories were group events at Cozy Restaurant, 

Samosa parties, and impromptu discussions at 

coffee table. Walking down the memory lane, I do 

realize that this journey at TFL was a blessing for 

me and every person associated with had a role to 

play in my life.  

I would like to end my memoir by reciting 

“Guru Brahma, Guru Vishnu, Guru Devo 

Maheshwarah, Guru Sakshat Parabrahma, 

Tasmai Shree Guruve Namah”. This goes to all 

Gurus from past, present and future.” Long Live 

TFL and Long live all Gurus”. 

Srinivas Gandikota 

Ph.D. (1994), TFL 

 

Current position:  

Managing Director at AMAT, California 
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I completed my M.Tech. (SSM) project in 1995 under the guidance of Prof. R. D Tarey and Prof. G.B Reddy. 

The memory of our respected teachers and seniors is still fresh in my mind and soul. The most important 

reward for me is the appreciation that I got in society while mentioning me an IITian. Memories of my seniors: 

Neeta Dilawar, Sujeet Chaudhary, H. C. Barshilia, Nabab Singh, Devender Verma is still fresh in my mind. 

Our respected teachers: Prof. l. K. Malhotra, Prof. S. C. Kashyap, Prof. Dinesh Dubey, Prof. O. P. Agnihotry, 

Prof. H. C. Gupta, Prof. R. D. Tarey, Prof. G. B. Reddy, and Prof. D. P. Tiwari were very hard working and 

has always encouraged to achieve best in life. Making tea in TFL in late hours and sometime eating milk 

powder (when there is no other material left for tea making) is other humorous memory. Thanks a lot TFL 

team for refreshing everything. This is very special for a person like me, who is not working in a very renowned 

institution rather in a remote area of Himachal Pradesh. Thanks!  

The confidence and the communication skills, which I learnt while in IIT, has make me possible to excel in all 

field of life. The stamp of IIT Delhi still help me to look different from others. 

 

Dinesh K. Sharma 
M.Tech. (1995), TFL 

 
Current position: 

Associate Professor,  
Government Arya Degree College Nurpur, India 
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I joined TFL in 1991 in a project with Professor S.C. 

Kashyap. Same time I was asked to learn 

ESCA/AES machine operations. The machine 

looks very impressive and it was quite exciting 

working with Professor M.C. Bhatnagar as his 

assistant on this machine. He teaches me every 

aspects of machine. Therefore, I was able to use 

machine independently. I was extremely pleased 

that most of the ESCA/AES depth profile was done 

by me for all the students who submitted their Ph. 

D theses during those days. 

Mean time I received CSIR fellowship and joined 

with Professor M.C. Bhatnagar (January 1992) and 

working on Solid State Gas Sensors which was 

topic of my Ph. D thesis. 

It was great pleasure working in TFL since it 

provides me all the opportunity and freedom that I 

did what I want to do during those days. My 

supervisor Professor Bhatnagar was kind person 

and I was his first Ph. D student. Working with him 

was extremely wonderful as he gave me all the 

freedom the way I want to run experiments and 

measurement. With his advice, everything went so 

well that I was able to finish my work on time. 

Stay in TFL taught me taking independent 

decisions, which provide me a strong background 

during my career in Semiconductor Industry. Same 

time working in TFL also taught me never give-up 

and take initiatives until job done successfully. 

My colleagues in TFL were very friendly that we 

still stay connected each other. I believe being 

TFLties alumni is one of the best time-period of my 

student life. 

TFL taught me one thing, which is taking 

leadership that help me completing every program, 

technologies transfer and new products 

introduction bang on time with quality. The 

independent thinking and a tough work culture 

make me a tough guy to face any challenge in this 

most competitive Industry.  

Being a TFLties made me a confident person that 

I was able to take any challenge I face during in the 

industry. I believe that knowledge sharing and 

tough scrutiny by Professors has developed a 

different person. My every decision at work has 

some footprint what I learn during my stay at TFL 

and IIT, Delhi. 

Major professional achievements: 

Corporate CEO Gold award: Best corporate 
program “Carrollton technologies and product 
transfer” new product business group in March 
2010. 
Corporate CEO Silver award: Corporate program 
“CD40 product launch and customer support” 
Operations and manufacturing excellence in April 
2011. 

Globalfoundries, Dresden, Germany: 
1. Successfully delivered tablet processor based 

upon 28nm SLP technology node. 
2. Achieved 45% yield of 32nm AMD processor 

taking various improvement activities. 
3. Various product deliveries (MPW’s) based 

upon 28nm SLP & HPP technology to different 
customer’s specifications for various upcoming 
futuristic products. 

STMicroelectronics, Singapore: Leadership role for 
various Technology Transfer for automotive 
products and qualification with different customers 
4. Technology transfer 90nm EEPROM for 

512mb flash memory products in 2004. 
5. Technology transfer and new product 

introduction of Vi-POWER (Intelligent smart 
power automotive products). 

6. BiCMOS technology transfer for automotive, 
wireless communication, which consists of 
various 375 different products for multiple 
customers. 

7. HP CD40 Inkjet printer technology transfer and 
new product introduction. This is one of the 
critical products I have ever produced. This 
product has a technological break through due 
to its functionality and manufacturability. 

Accomplished product delivery and product 
qualification with HP ahead of timeline. 
Policies formulation: Formulated, communicated 

and deployed of industrialization policies for 

automotive technology and automotive products 

later widely accepted by other technologies and 

products running in ST manufacturing plant. 

Rajnish K. Sharma  
PhD (1991-1997), TFL Current position: Co-

founder (Anticounterfeit Technologies), FlipFake 
Technologies Pvt Ltd, Dresden, German 
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I worked in TFL for my PhD during 1990-1996 with Prof. LK Malhotra as my guide. The informal atmosphere 

where all the faculty was more like our friends rather than professors was simply something, which was, 

absent in the other labs of the Physics Department. Similarly, the seniors were always there to help and to 

take work from us in the name of training us on the job while they were so busy doing more important jobs. 

All the TFL members became more of a family over time. We learned, worked, fought and helped each other 

and had the best time of our lives together. 

I was trained on how to really interpret the data. My work was on studying the low temperature magnetic, 

optical and magneto-optical properties of diluted magnetic II-VI semiconductor. Apart from this, I learned how 

to operate Rigaku XRD and collect good quality data and analyze it, how to deal with the quirks of the SOPRA 

Ellipsometer data, analysis of the SEM, TEM, XPS and AUGER data, interface the digital voltmeters and 

closed cycle cryostat with computers using GW BASIC and how to deposit high quality thin films using the 

various PVD and Ion Beam techniques. This training has benefited me immensely professionally. I converted 

to computational scientist from an experimentalist soon after finishing my PhD, but this training gives me 

quite important insights into the materials properties and how to design meaningful computations to study 

them. 

We were trained to fabricate our deposition systems using the spares from the TFL store room on the ninth 

floor of the IIT building. When required we were supposed to do the maintenance of the various components 

ourselves. We were actively encouraged to design and modify our deposition systems according to our 

needs. This training of being self-sufficient taught us to not be afraid of learning and handling high technology 

machines and applications.  

I was part of a team of two in 2004 for starting modern computational materials science activities and setup 

the first high performance 64+8 node cluster computer at Indira Gandhi Centre for Atomic Research, 

Kalpakkam. Now leading the program which uses 250 TeraFlop machines and planning for PetaFlop 

machine. 

Sharat Chandra 
PhD (1990-1996), TFL 

 
Current position: 

Scientist DAE-IGCAR, Kalpakkam (TN), India 
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My association with thin film laboratory (TFL) dates 

back to December 1989, when I started my MSc 

thesis dissertation to work on the electrical 

characteristics of sputtered MoSi2/p-Si Schottky 

diodes under the guidance of Prof. Viresh Dutta. 

While I am writing this, it feels very nostalgic to 

remember those formative days spent at TFL since 

they laid a strong foundation for my academic 

carrier as an experimental condensed matter 

physicist. While joining TFL, my academic journey 

witnessed new ways of learning by performing 

experiments in which there was neither any 

constraint of time-limits nor in the manner/ways the 

experiments could be designed and performed to 

get the most out of it. With the wholehearted 

support from our seniors, I realized in just a 

month’s time that I have discovered a new home 

and new family in ‘THIN FILM LAB’.  There was 

then no looking back! I choose to pursue MTech 

thesis dissertation, and later PhD thesis 

dissertation both on Superconducting thin films 

from TFL under the supervision of Professors 

Dinesh K Pandya and Subhash C Kashyap. I found 

the lab had a remarkable culture of research 

training – learning by leading. The grilling from the 

seniors and teachers, particularly during seminars 

and discussions, greatly helped in learning on 

making the precise, clear and water-tight 

arguments/observations and also realizing the 

power of interaction. I am deeply indebted to my 

association with TFL not only for the academic 

wisdom I acquired here but also for the passion of 

chasing and enjoying the unique learning 

opportunities associated with some unforeseen 

challenges and the expected failures in our 

research experiments. The other distinctive pride 

that I endow to the laboratory is that I made most 

of my finest friends while I was a scholar here, an 

era that I consider as the golden period of my life 

until date. 

The ability to exercise control over building a 

matter that too in the thinnest form, the so-called 

thin films, has always fascinated me ever since I 

was exposed to such new concepts of materials 

science when I registered in two elective courses 

– Materials Science and Thin Film Technology – in 

my Masters days.  Perusing the thesis work on thin 

films and devices in the area of semiconductors 

and superconductors initially for my MSc and 

M.Tech and later for PhD programme, all at thin 

film laboratory (Jan 1990- Mar 1997), gave me the 

excellent opportunity to extensively learn the art 

and science of making thin films and investigating 

them in different conditions. I am certain that the 
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specialized training at TFL has immensely 

benefitted me in shaping my carrier. First, within 

one month of my PhD thesis submission (I 

remember 28 Feb 1997!) it earned me, my first 

regular job as Scientific Officer-C at the then 

Centre of Advanced Technology (now RRCAT), 

Indore a R & D centre under Dept. of Atomic 

Energy under GoI. I clearly remember that despite 

not being able to clearly answer several questions 

(specially related to optics and thermodynamics), 

the interview committee could see some potential 

of a Scientist in me since it decided to go for 2nd 

round, with a gap of 1 hour, after calling an expert 

on materials who then intensively quizzed and 

grilled me for 40 min. All this was happening just 

two days post my PhD thesis submission. 

Understandably, receiving the appointment letter 

end of the month from RRCAT was not a surprise 

anymore! While working at CAT, I clearly realised 

the impact of my association with TFL. Most 

notably, the freedom in thinking and planning and 

execution of the ideas on ground, and also the 

power of expression and interaction with peers and 

group leader without any bias and fear made my 

life very easy in adapting myself in the new 

environment at Cryogenics and Superconductivity 

section at CAT, Indore. Secondly, five years later, 

i.e., in May 2002, I was fortunate to join my alma 

mater as a faculty. This I consider as most precious 

reward of my learning curve at TFL, since it gave 

me the opportunity to deliver back to my alma 

mater, as a faculty what I have learnt there in past 

as a student. That was the start of my playing 2nd 

inning at TFL. Continuing further, I became 

Associate Professor in October 2006, and later 

Professor in April, 2011. I must say that associating 

with TFL and continuing further, I am enjoying the 

teaching in addition to research. In my journey of 

learning hence far, I am therefore extremely 

grateful and indebted to Prof. K L Chopra, the 

founder of thin film laboratory,  the Mecca of thin 

films, for being continued source of inspiration, all 

lab-colleagues (formerly my teachers), my 

mentors, juniors, seniors, contemporises of the 

TFL, many of whom are my best and life-long 

friends. And at last, but definitely not the least, I 

must confess the significance of contributions from 

the alumni and present scholars of my group who 

have immensely contributed in nucleating and 

growing the Spintronic activities within the TFL. I 

sincerely acknowledge all their efforts and 

contributions. Those desirous of knowing more on 

the establishments of facilities and research 

capabilities we have acquired over the years in our 

group within TFL are welcome to write to us at: 

sujeetc@physics.iitd.ac.in.  

 

Major professional achievements: 

 MRSI Medal Award-2007 

 375+ Research Contributions (160+ Journal 

Publications, 65+ Conference Proceedings & 150+ 

other contributions (talks & posters in Intnl. & Nat. 

Confs./Symposia/Workshops) 

 Web of Science h-index of 23 

 25+ awards for outstanding/best posters and 

theses at different conferences, etc. 

 

Outreach - LinkedIn/Home-page, etc.: For 

research profile & accomplishments and further 

updates, you may like to visit: 

 Home page @ http://web.iitd.ac.in/~sujeetc/ 

 Institute’s Faculty Profile (Vidwan-ID: 2898) 

 Scopus (ID: 7102053581) 

 Google Scholar (ID Fue-0K0AAAAJ&hl) 

 Publons - Web of Science (ResearcherID: E-3100-

2010) 

 ORCID (ID: 0000-0002-0535-6132) 

 

 

 

 

 

 

 

 

 

 

 

Sujeet Chaudhary 

Ph.D. (1997), TFL 

 

Current position: 

Professor, Physics Department, 

I.I.T. Delhi,  

India

mailto:sujeetc@physics.iitd.ac.in
http://web.iitd.ac.in/~sujeetc/journal%20publications.html
http://web.iitd.ac.in/~sujeetc/journal%20publications.html
http://web.iitd.ac.in/~sujeetc/Conference%20proceedings.html
http://web.iitd.ac.in/~sujeetc/Invited-Oral-and-Postar.html
http://web.iitd.ac.in/~sujeetc/Tabulated%20citations%20of%20Sujeet%20Chaudhary.html
http://web.iitd.ac.in/~sujeetc/
http://iitd.irins.org/profile/2898
http://www.scopus.com/authid/detail.url?authorId=7102053581
https://scholar.google.co.in/citations?user=Fue-0K0AAAAJ&hl=en
http://www.researcherid.com/rid/E-3100-2010
http://www.researcherid.com/rid/E-3100-2010
http://orcid.org/0000-0002-0535-6132
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It was the end of the year 1991 while I was wandering around the 3rd & 4th floors of IITD main building 

with my brother and meeting with faculty members of the Physics Deptt. I was about to join Opto- 

Electronics group when I happened to meet Prof VD Vankar and was so impressed with his vivid 

exciting research areas including CVD Diamond and Diamond-like carbon films that I made up my 

mind to join him for research. 

That's how my destiny took me to `TFL' the prestigious Laboratory of Prof. KL Chopra; Father of 

Thin Film Technology….नाम ही काफी है। It was altogether a wonderful and heartwarming experience. 

I deeply miss those days, frequently reminiscing, the work culture of TFL, running the CVD 

equipments and my exposure to state of art characterization facilities of the Laboratory.  

I will always remain grateful & indebted to my research guides/ Gurus Prof Vankar and Prof BR 

Mehta for being the torchbearers in shaping and completing my PhD thesis. I still remember how 

Prof. Mehta redefined a research paper by Savides, an authority of optical characterization of thin 

films to analyze Ellipsometer spectras of DLC films and how Prof Vankar exclaimed `लो आ गया 
DIAMOND!!’ after seeing the first SEM image of diamond film. Going down to my memory lane, I 

still remember Vankar Ji returning my thesis after passing it to Prof. KLC with a small note written 

by Guruji on a piece of paper ‘Somna, you have broken new grounds’ and while returning back 

home I was murmuring a song `आज मैं ऊपर, आसमाां नीच,े आज मैं आगे, ज़माना है पीछे...’ 
Further, I like to extend my gratitude to all the faculty members of TFL including Prof. LKM, Prof. 

Pandya, Prof. Kashyap, Prof. Tarey, Prof. Dutta, Prof. Reddy, Prof. Bhatnagar, and Prof. GL Sharma 

for their help and support throughout my stay there.  

And lastly, my IIT journey is incomplete without mentioning the support system that helped me sail 

through my PhD.  I came across so many friends and seniors who left an impact on my life naming 

a few of them- Nita, Rahul, Harish, Balwinder ji, Milind, Kanwaljeet ji, Mahaveer, Sharat, Rajneesh, 

Mandar, Sen, Murthy, Sujeet, Veer Singh, Sripathy, Srinivas, Paluson, Ooman, Maggie, Sharmila, 

Pratishtha, Rajagopalan, Mor, Patnaik, Hariharan and many more.... 

Somna S Mahajan 

Ph.D. (1998), TFL 

 

Current position: 

Scientist, DRDO-SSPL, India 
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It is indeed a great honour for me to be associated 

with the Thin Film Laboratory (TFL). TFL has a rich 

history of innovation research and a culture of- 

hard work, dedication, respect &co-operation; the 

legendary vision of Professor K.L. Chopra- founder 

of world renowned Thin Film Laboratory.  I have 

been associated with TFL for seven years (year: 

1990 to 1997) as a Research Scholar, Project 

Associate (03/08/1995 to 31/03/1996) & Project 

Scientist (16/09/1996 to 11/08/1997).  

I am thankful to Professor (Dr.) L.K. Malhotra for 

giving me the opportunity to work in Thin Film 

Laboratory. I am grateful to my supervisor Prof. 

(Dr.) Subhash Chand Kashyap, Prof. (Dr.) D.K. 

Pandya, Prof. (Dr.) Viresh Dutta, all other faculty 

members for their guidance & support for my Ph.D. 

research work on –“Growth & Characterization of 

(Pr,Y) BCO Superconducting Single Crystals” and 

project work on - “Development of Multilayer Chip 

Inductors” (PI -Prof. Dr. Subhash Chand Kashyap) 

&  “Design & Fabrication Cd-Te Based thin film 

Solar Cells by Spray Pyrolysis” (PI- Prof. Dr. Viresh 

Dutta).       

The faculty members and my friends in TFL has 

made my stay memorable. 

Fortnightly presentations in the laboratory by TFL 

members, Cleaning of laboratory on Saturdays, 

Performance of Experiments in the night, Tea time 

discussions in the Reading Room, Purchasing 

from Chawri-Bazar and get-togethers has enriched 

learning, co-operation, excellence & memorable 

stay.  

After obtaining my Ph.D. degree in 1996, I worked 

as a Project Scientist at IIT Delhi until August 1997. 

Since August’1997, I have been working as 

Faculty in the Engineering Institutions of Delhi-

NCR.  I have worked in - Apeejay College of 

Engineering, Sohna for 6-years; Institute of 

Technology &Management for 4-years; Gurgaon 

and Gurgaon Institute of Technology & 

Management, Gurgaon for 6-years. At present  

(since last 7-years), I am working in the Echelon 

Institute of Technology, Faridabad and discharging 

my responsibilities as- Dean (Academics), 

Professor and Head of the Applied Science 

&Humanities Department, Controller of 

Examinations, Professor in-charge of Central 

Library & Convener of Grievance Cell of the 

Institute. I have taken many administrative 

responsibilities other than teaching during my stay 

in the engineering institutions. I am heading the 

Applied Science & Humanities Department since 

last 13-years. I have discharged my duty as 

warden in-charge of the Hostel for 3-years, Chief 

Co-ordinator of University Spot Paper Evaluation 

Centre for 2-years, Controller of Examinations of 

the Institute for 3-years, Chairman of Grievances 

Cell of the Institute for 3-years and many more. 

I recognized the true values of the TFL experience 

and its culture. The training of achieving 

excellence at all levels at TFL has resulted in 

nurturing me to excel in any 

teaching/administrative task. I really feel proud to 

be a member of TFL. 

Veer Singh 

Ph.D. (1996), TFL 

Current Position: 

Professor & Head at Echelon Institute of 

Technology, Faridabad, India
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I would like to immensely thank Prof. KL Chopra for establishing Thin Films Lab, which provided us with 

world-class facilities, culture, and top-notch research projects to start my career. I had the opportunity to work 

in the lab during my M.Tech (July 1998-Dec 1999) project under the guidance of Prof. DK Pandya and Prof. 

SC Kashyap. I worked on Colossal magneto resistance (CMR) materials fabrication and their 

characterization. During my MTech project, my learning was not limited to extensive literature survey and 

conducting rigorous research involving materials fabrication, characterization, and understanding the 

microstructure-property relationships. I also learnt the value of discipline, team work, and regular research 

discussions with seniors and professors. I want to express my sincere gratitude to Prof. KL Chopra for 

providing us the legacy, Prof. DK Pandya and Prof. SC Kashyap (my M Tech project advisors) for their 

contributions that shaped my academic career. I would like to thank my other gurujis (Prof. LK Malhotra, Prof. 

GB Reddy, Prof. BR Mehta, and Prof. VD Vankar) for teaching us various courses that proved immensely 

helpful in the advancement of my career in the semiconductor industry (at AMD Singapore and 

STMicroelectronics Singapore) and then in academia. I would like to thank Prof. Sujeet Kumar for compiling 

the M.Tech alumni list and bringing us together. I am thankful to TFL family for connecting me with many of 

my lifelong friends and colleagues. 

After completing my M.Tech from IIT Delhi, I worked in the semiconductor industry for 7 years in Singapore. 

My enriching research experience at TFL motivated me to pursue PhD in mechanical engineering from 

University of California, Berkeley (UC Berkeley). Currently, I am an assistant professor at University of 

Maryland, Baltimore County (UMBC). I am currently working on Thermoelectric materials and devices and 

rechargeable flexible and safe batteries. 

Deepa Madan 

M.Tech (1999), TFL 

 

Current Position: 

Assistant Professor, University of Maryland,  
Baltimore County, Baltimore, MD, USA
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TFL gave me a head-start in the subject that has become my passion and has helped me carve my career 

out.  

I joined TFL in 2000-01 under Prof BR Mehta and Prof LK Malhotra, a golden combination! My work led to a 

new-generation of switchable mirrors based on rare-earth nanoparticles. My supervisors gave their full 

support to conduct this self-proposed work under a CSIR-UGC fellowship. I am immensely grateful to them.  

I relished every single moment at TFL, be it professionally, academically or personally. TFLites, during my 

time, were a close-knit group (both seniors and juniors) with diverse scientific interests. This helped foster an 

inter-disciplinary interaction and learning throughout my time.   

I used to live next to the vacuum system (adjacent image). This was a Milman system (company set up by 

Milind Acharya – also a TFL alumnus) which I converted to an inert gas evaporation system. He also helped 

in troubleshooting any issues with the system. 

Working in TFL gives an extremely strong foundation for a scientific career in multi-disciplinary atmospheres! 

As a physicist from TFL, my first stepping stone was a Humboldt Fellowship in Duisburg-Essen (Germany) 

in Engineering under Prof Einar Kruis. Thereafter, a post-doctoral stint at Cambridge University at the 

Nanoscience centre (Engineering) under Prof Mark Welland. Then, another research opportunity in 

Engineering at Heriot-Watt University (Prof. Hari Upadhyaya and Prof. Bryce Richards), and finally in 

Chemistry at University of Edinburgh under Prof Neil Robertson. All these interdisciplinary experiences, 

helped me secure a faculty position as a Chancellor’s Fellow at Strathclyde University in Chemistry, where I 

am currently based. I have been able to build up my own research group and have been able to secure my 

own funding through UK’s national grants. I am one of the few individuals who was fortunate to be awarded 

the EPSRC Fellowship (alongside my Chancellor’s Fellowship). 

Major professional achievements: 

 Alexander von Humboldt Fellowship, Germany 

 EPSRC Fellowship, UK 

Aruna Ivaturi  
Ph.D. (2000-2006), TFL 

 
 Current position: 

EPSRC Fellow, Chancellors Fellow and Lecturer  
Assistant Professor, University of Strathclyde, Glasgow, Scotland 
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I have been very fortunate to be associated with 
this group of intellectuals. I joined the 
PhD programme of IIT Delhi in August 2003 with 
Prof. D.K. Pandya and Prof. S. C. Kashyap as my 
supervisors. Let me first describe my journey after 
TFL. After completing my PhD in 2008, I joined 
NUS (National University of Singapore) with Prof. 
T. Venkatesan’s group and continued there until 
2015. The training I received from TFL was critical 
for my success at NUS as I was part of a new 
Centre named ‘Nanocore’. During 2013, when 
Prof. Sir Andre Geim, Physics Nobel Laureate 
2010, visited NUS, I had the opportunity to present 
my work on magnetic sensors and he asked me to 
visit University of Manchester for executing some 
of the ideas. I have learned the art of making van 
der Waals heterostructures using the flake transfer 
system. That visit changed my life. The way 
research is carried out and the approach to 
scientific problems excited me to do something 
more. We got an US and Japanese patent for this 
work and the results were published in the journal 
‘Nature Communications’. In 2015, I was awarded 
the prestigious Marie Curie Fellowship with Prof. 
Andre Geim as the mentor. At University of 
Manchester, I worked on some of the finest 
problems in the area of selective transport of ions 
and molecules through artificial membranes that 
were fabricated using electron beam lithography 
and flake transfer technique. Several publications 
in top journals that include Science, Nature, Nature 
Nanotechnology were a result of this exciting work. 
In 2018, I have decided to come back to India and 
joined IIT Gandhinagar, Gujarat, as a faculty of 
physics.   
My PhD time at TFL: After my PhD interview, I 
approached Prof. B. R. Mehta for considering me. 
I was competing with Shubra Kala, but Prof. BRM 
was very suspicious me joining IITD after doing 
M.Tech from IIT Kanpur. I couldn’t find an answer 
to his question as to why I would like to join IITD 
instead of IIT Kanpur. I lost the competition and I 
approached Kashyap Sir and Pandya Sir and they 
readily agreed.  I had been very fortunate to get 
them as my supervisors as they not only inspired 
me but they are great human beings also. I 
remember one of those moments when Pandya Sir 
came to SBI with me to be a guarantor for a 
personal loan. Pandya Sir, Kashyap Sir and Sujeet 
Sir supported immensely to overcome many of my 
personal problems. Those things really helped me 
to focus on my research. Initial 2 years was spent 
on trying to revive so many malfunctioned 

instruments, one of those was the small sputter 
coater. 

 
These initial exposure to instruments and the 
attempt to its revival helped me a lot to build self-
confidence in taking greater challenges. Sujeet Sir 
was instrumental in training me on several fronts 
such as Testpoint software for computer 
interfacing, cryogenic system etc. I never had any 
rest day in my entire TFL period, nor had any 
boring time also. The discussions on various topics 
with the company of Tarsame Sir was one of those 
memories it comes to me very frequently. The 
discussions were so lively that you never want to 
miss that opportunity. I used to walk to anyone in 
the lab and take their advice or help when I was 
planning the research proposal. The seniors were 
so helpful and provided several practical solutions 
to problems, whenever approached. I was 
fortunate to have colleagues like Tarsame Sian, 
Somnath Roy, Vamsi Krishna, Aruna Ivaturi, Babu 
Dhayal, Kanwal Bhatti, Priyanka, Suchitra, Suneet 
Arora, Mandeep, Ajay and many others. I still 
remember the moments when we got our 
Kaufmann ion beam sputtering working again after 
15 years with a brilliant effort from Nagendra Ji. I 
really enjoyed the tea time at aunty’s place beside 
the SBI bank in the company of Nagendra Ji and 
Mandeep. That cup of hot and fresh Ginger tea had 
so much in it that still I can feel the aroma. 
Thank you Prof. K. L. Chopra Ji for providing a 
dream lab and nurturing a generation of TFLites. 

 
K Gopinadhan 

Ph.D. (2008), TFL 
 

Current position:  
Assistant Professor, 

IIT Gandhinagar, 
India 
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I became a part of Thin Film Laboratory on 26th July 2008 when I joined the group of Prof. Dinesh Kant 

Pandya, Prof. Subhash Kashyap and Prof. Sujeet Chaudhary. The first day of my lab visit was mix of many 

feelings - excitement, fear, joyful and having no idea of what to do and what will PhD work be. In the beginning 

of work, Prof. Sujeet always stressed on reading manuals to minute detail, learning Testpoint, Labview 

interfacing softwares. Prof. Pandya, my sole supervisor, always throw a big ship of new research ideas to 

work on, which I started to understand only after couple of years. Therefore, I always run away from him but 

then with time, I understood how much Prof. Pandya wanted me to do good work with nice publications. I 

learnt so many instruments to operate like VSM, Potentiostat, XRD, Stylus Profilometer, Sputtering, MOKE, 

electrical and magneto-resistance measurement facility using Keithley instruments. In 2011, Prof. Pandya 

gave me the opportunity to visit LPMN laboratory of Prof. J. Ph. Ansermet at EPFL for three months, thereby 

giving an international exposure to learn work there. My significant research contribution is optimization and 

realization of reproducible growth parameters in electrodeposition technique to obtain particular phase (hcp 

or fcc) and orientation of cobalt in nanosized cylindrical pores of templates. The first experimental evidence 

of the undulating ground magnetic state in which magnetization exhibits sinusoidal modulation along 

nanowire axis was demonstrated in 40 nm Co nanowires by MFM and large transverse susceptibility. 

 

The hardwork, dedication, focus and work ethics learnt during the five year stay at TFL from 2008-2013 had 

made a researcher and more than that a better person. 

 

Post Phd, I have worked as Assistant Professor (contractual position) in GNDU, Amritsar from July 2013 to 

May 2014. Then I joined as Assistant Professor in Department of Physics in DAV University, Jalandhar. Since 

this University has started in 2013, designing of course curriculum and setting up of new laboratories as well 

as experiments in these UG and PG labs has been done. The development of research laboratory is under 

progress.

 

Daljit Kaur 

Ph.D. (2008-2013), TFL 

 

Current position: Assistant Professor, DAV University of Jalandhar,  

India 
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My TFL journey started in January 2009 as a PhD 

student under the supervision of Prof. Sujeet 

Chaudhary and Prof. Subhash C Kashyap. While I 

was doing my PhD course work in the first semester, 

I was explicitly told by Prof. Chaudhary to spend 

more time in the lab. But my rigorous TFL training 

started soon after the first semester when I was 

asked to fix MILMAN made e-beam evaporation 

system over weekends with assistance from Dr. G. 

L. Sharma (former TFL faculty). Those were the days 

when I used to spend almost every weekend in the 

lab and yet realised no tangible progress in my Ph. 

D. work. Anyway, after long-continued efforts, we 

finally succeeded in operating all the three guns of 

the e-beam system with the high voltage 

continuously variable from 0 to 5 kV. Looking back in 

time, I am indeed grateful to Dr. Sharma with whom 

I got hands-on experience of sorting out practical 

problems that often arise while designing 

experiments. The unforgettable experience in a way 

also inculcated a level of confidence in me to choose 

a new applied topic “Exchange Bias studies in 

magnetic thin films” for my Ph. D. thesis. Later, the 

essential prerequisite of magnetic annealing of these 

exchange-biased bilayer thin films had left no other 

choice than to design and develop a post-deposition 

magnetic annealing set-up in the lab. The set-up 

comprised of a homemade arrangement of heating 

assembly inside a hollow vacuum tube between the 

poles of a horseshoe magnet arranged from the 

trash. I do not remember how many low wattage 

heaters I designed and burnt during the exercise to 

optimize the desired temperature range of 250°C-

350°C.  

What fascinated me the most about TFL was the 

training methodology and a remarkable work culture 

that allow the complete freedom to learn, to design & 

develop, and to decide on our own. While I never met 

Prof. K. L. Chopra (Guru Ji) before his 80th birthday 

celebrations in 2013, I vividly experienced his rich 
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legacy during my Ph. D. I remember the tagline of 

our group was to “innovate in the lab” and leave a 

footprint behind. Prof. Chaudhary always 

encouraged me to stretch my limits, to develop new 

techniques/measurements, and not to take ‘no’ for 

an answer easily.  I was fortunate to be in a group 

where failures were discussed, and resilience 

appreciated. Prof. Kashyap’s warm exuberance and 

encouragement has always been there as a source 

of energy for me. Prof. Pandya’s active involvement 

and critical suggestions were invaluable for my 

scientific progress at TFL. 

The rich memories of spending the whole day in 

Chawri Bazar over weekends, fixing vacuum 

systems for long hours, cutting/drilling aluminium 

sheets in the workshop, cracking jokes and bullying 

colleagues during samosa-chai, and countless night-

outs during the deposition and low-temperature 

measurements, continue to bring a smile in my face 

and will always stay with me. Besides, I made some 

very nice friends at TFL, who were always available 

for helping me throughout and made such a positive 

influence in my life. In recognition of my research 

work at TFL, I was awarded the first prize for the best 

speaker award during the National Science Day 

celebrations-2013 and earned winner best project 

award during I2 tech 2013 Open House Day at IIT 

Delhi. 

The opportunity to work with complete freedom and 

the interactive learning environment at TFL have 

resulted in six first author peer-reviewed publications 

in my Ph. D. thesis, which in a way helped me to earn 

Max Planck's postdoctoral fellowship at Halle, 

Germany. The training to design, build, and 

assemble from scratch I received at TFL developed 

a certain degree of independence and confidence in 

me as a researcher. Learning to handle failures while 

designing experiments has mentally made me 

stronger in adverse situations. The rich experience 

gained at TFL persuaded me to embrace new 

research opportunities during my first postdoc and 

advanced my learning with new techniques to image 

surfaces at the atomic level. It was indeed the overall 

TFL exposure that also enabled me to lead 

challenging projects to success during my 

postdoctoral experience. I will continue to cherish the 

everlasting reminiscences of the TFL forever in my 

life. 

Major professional achievements: 

1. Four breakthrough demonstrations published 

in Nature/Science Journals 

2. 17+ research papers in peer-reviewed 

international journals and conference 

proceedings. In addition, 20+ papers 

presented in National and International 

Conferences. 

3. Invited Talk at MMM 2020, Palm Beach, 

Florida (USA) 

4. Invited Symposium Talk at INTERMAG 2020, 

Montréal, Canada 

5. Invited Talk (Focus Session) from APS 

March Meeting 2020, Denver, CO (USA) 

6. Postdoctoral Scholarship, University of 

Gothenburg, Sweden 

7. Max-Planck Postdoctoral Fellowship, Halle, 

Germany 

8. Winner Best Project Award, I2 tech 2013 

Open House Day, IIT Delhi. 

9. Merit prize, National Science Day-2013: Best 

speaker award in recognition of the Oral 

Presentation of PhD research work. 

10. Mess Secretary (2012-13), Kumaon House, 

IIT Delhi 

 

 

 

 

 

 

 

 

 

 

Himanshu Fulara,  

Ph.D. (2009-14), TFL 

 

Current position: 

Researcher, 

 University of Gothenburg, Sweden  
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TFL is an excellent example of promoting research across different groups where peer learning replaces cut-

throat competition. It has, since decades, inculcated the DNA to share and learn and to strive for better 

understanding of the researchers. It’s a rare lab where unity among different research groups under one big 

umbrella exists. It teaches one to create a space for self within an environment where there are seasoned 

seniors in their respective fields. If my association with TFL is to be summarized in one line, then it would be 

as follows:  

                  

Association with TFL has helped in learning by sharing and by providing a big platform for discussions. The 

discussion with peers during off-office hours led to deep understanding of concepts. Not just learning, it also 

helped few contemporaries to drive away the anxiety which researchers develop when bottlenecks appear in 

one’s research career. Beyond this, it also has been a link to connect socially by celebrating events 

collectively. 

Major professional achievements: 

 Working as Assistant Professor at Symbiosis Institute of Technology. 

 PI of Early Career Research Award by SERB, DST in 2016 

 PI of two in-house research grants awarded by Symbiosis International (Deemed University) 

 

Rupali Nagar 
Ph.D. (2011), TFL 

 

Current position: 
Assistant Professor, Applied Science Department,  

Symbiosis Institute of Technology, Pune, India 
 

“It’s a tree planted by the founder, nurtured by generations 

and whose fruits have been (and will be) relished by all TFLites 

in terms of not only shaping their careers which is visible to all 

but also to stitch the invisible fabric of one’s research ethics.” 
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I joined TFL in January 2014 as a Ph.D. student with Prof. 

Sujeet Chaudhary. A first memorable experience before 

entering to TFL was during my admission procedure. I 

wanted to go with Sujeet Sir and he did not put any 

requirement on notice-board. So, I meet and told to Sujeet 

Sir that either you allow me under your supervision or I will 

quit admission. At that time, he did not have vacancy but he 

battled with the department committee that one student going 

to defend his pre-Ph.D. after few months, based on that I 

finally entered into TFL. 

The second most interesting experience came on the way to 

work on Ion-Beam sputtering system, which was known to be 

difficult to run due to various internal issues in the system. 

But I had a senior like Dr. Braj Bhusan Singh who taught me 

about the system and when I see his dedication to work on 

the system, I realize how it difficult and easy to handle the 

system. I said difficult easy together because if you live with 

the system, it will be the most easy sputtering system and if 

not than it will be the most difficult system to work. I learn this 

from Braj Sir and live with sputtering for 4 years and 

completed my Ph.D. in a record time with good publication 

record. I cannot forget the moment when once I stuck with my sputtering and I dialled a phone to Sujeet Sir 

around 1 O’clock in night and he really solved the problem. He never stops me to discuss anything at any 

time during starting day for learning new things, which I found a best thing when you join as new Ph.D. 

student. Once Prof. D. K. Pandya told me if you want big papers just read Nature and Science journals and 

look carefully how they made figures and explain their result in most easy way. I was a lucky TFL student in 

my time that I had collaboration with Dr. Ankit Kumar who just finished his Ph.D. when I joined. He was post-

doc in Uppsala University at that time. I had very healthy discussions about how you make plans for a project 

and how you proceed for successful outcome. And I can say that I won almost all the project plans by 

intensive execution, which finally ended with good understanding and nice publications.  

I have learned a lot from all my colleagues and I should mention Dr. Nilamani Behera whose dedication and 

hard work was unbeatable. I was his 3 years junior and I see that he worked day and night with few hours’ 

sleep on chair. I learned many things from him such as finish the work long before the deadline given by 

supervisor. Sometimes we did the competition of how we can grow all of samples in one day for one 

manuscript with plans and we both succeeded very well by working 24 hrs without a break. I had also received 

many new and interesting thing from my juniors’ who were very good in their working approach. 

I have presented my work in 13 national/international conferences where I was invited for oral in 6 and in 7 

for poster. I received best poster awards in 5 conferences out of 7 poster presentations. Then I received Post-

doc offer from Uppsala University before writing my thesis. Before finishing first post-doc, I have received 

offer for second post-doc from Prof. Albert Fert (Noble Laurette) group, CNRS-Thales, France. 

Sajid Husain 

Ph.D. (2018), TFL 

Current position: 

Postdoctoral Researcher,  

Uppsala University, Sweden 

Trying to see plasma in 

ion-beam sputtering 
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I am very grateful to God that I got opportunity to work in a very renowned lab. The first few months of my 

Ph.D. journey were very difficult. I spent hours staring at my laptop screen, unable to get anything done.  After 

one year, my research topic was finalised and I started working on it. However, I was surprised that in TFL 

people are working day and night, a lab, which is open 24*7. In TFL, no one has time for any other during 

work time, but in the evening, everyone used to go for chai-samosa. Cafeteria a place where I feel relaxed. 

 

Whenever Pandya sir told me,” Suchitra show this data to me by tomorrow.” Tomorrow when I went to 

Pandya’s Sir office, I used to pray “Please Sir be on holiday today”. Sometimes during my #phd I wished I 

had a different supervisor. Now when I look back, I am glad I crossed path with him. 

I am grateful to my PhD supervisor. I am always indebted to the kind of training, the guidance and work 

culture that TFL has provided to me. TFL taught me patience.  

Also, Many thanks to Sujeet Sir’s wife for delicious homemade food many a times during my Ph.D. journey. 

 

TFL has contributed a lot in shaping my career. A lab where all kinds of deposition and characterization 

techniques are available. A lab where environment is both friendly and competitive. The credit to my present 

designation as Assistant Prof. in University of Rajasthan goes to TFL. 

 

 

Suchitra Yadav 
Ph.D. (2018), TFL 

 
Current Position: 

Assistant Professor, Physics Department, 
Rajasthan University, India

https://www.linkedin.com/feed/hashtag/?keywords=phd&highlightedUpdateUrns=urn%3Ali%3Aactivity%3A6700053866710396929
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The overall experience in working at TFL, IIT Delhi during my Ph.D. research work is absolutely excellent. 

I worked on the Gas Phase Synthesis System for deposition of the size selected metal-carbon core-shell 

nanoparticles.  

I am highly indebted to my supervisor Prof. B. R. Mehta, who granted me a chance to benefit from his 

knowledge and experience and to work at TFL. I would like to express my gratitude to Prof. Sujeet Chaudhary 

(the SRC member) for the valuable suggestions to enrich the quality of my doctoral work. 

I feel blessed to be a part of Thin Film Lab, which brings along a rich history of research and a culture of 

dedication, innovation and contribution. I am very much thankful to Dr. Saurabh Kumar Sengar who always 

helped me in a selfless manner in the initial fabrication of the integrated gas phase synthesis setup and in 

learning various characterization techniques and analysis softwares. The fruitful discussions with Dr. Deepak 

Varandani, Dr. Bharti Singh, Dr. Rakesh Kumar, Dr. V. N. Singh, Dr. Khushboo Agarwal, Dr. Intu Sharma, 

Dr. Vikash Sharma, Dr. Shivani Dhall, Dr. Sapna Ranwa always helped me in analysing the experimental 

data. I have been lucky to have the company and support of some very cheerful colleagues, Dr. Aadesh P. 

Singh, Dr. Dipika, Dr. Narayana, Dr. Indrani, Dr. Mehar Bhatnagar, Dr. Manoj Vishvakarma, Nisha Kodan, 

Mujeeb Ahmed, Rekha Mittal, Vishakha Kaushik, Rishabh Sharma, Akshay Sharma, Manan Mehta, Prashant 

Bist, Balwant, Jyoti, Saurabh Singh and Balraj Khatri Ji during my Ph. D. work. 

TFL has contributed significantly in shaping my research career. The work culture at TFL is really very nice 

and I enjoyed the company of some of the very enthusiastic researchers at TFL. The training received from 

the peers at TFL has significantly created the interest in the research work and untimely it became the 

foundation for my research career for ever. The deposition and characterization facilities were sufficient. The 

competitive atmosphere at TFL has resulted in nurturing an independent researcher in me. I really feel proud 

and happy to be a member of TFL. 

Vinod Singh 

Ph.D. (2018), TFL 

Current Position: 

Associate Professor, 

Department of Applied Physics, 

Delhi Technological University, India
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“I am extremely grateful for the opportunity that I had in the year 1982 to be a part of this esteemed institution 

IIT Delhi and within a small department known as  Thin Film lab (TFL ).  I have learned under the guidance 

of Professor Chopra (TFL member's nick name Guruji) the basic structural foundations and total commitment 

towards work on which my professional venture has sailed so far". 

 

Sunil K.  Varshney  

PDF, TFL 

CEO, Polymer source, Inc. Montreal (Dorval) H9P2X8  

Canada 

 
“I am having work experience in Physics Department of more than Thirty-Seven Years as Senior Technical 
Superintend at TFL, IIT Delhi. I am currently working with TFL on project basis under Prof. Bodhraj Mehta.  
All the professors and students had contributed a lot to inculcate technical knowledge as well as skills within 

me throughout my career, which helped me to become a better person in Job and life.” 

 

Balraj Khatri 

Senior Technical Superintend at TFL, 

IIT Delhi, India 

 

“Three important takeaways from my time spent in the thin film lab with Guruji, which stood me in good stead 

for my professional and personal journey, was tenacity, hardwork and nurturing a tight knit community culture 

that promotes intellectual curiosity, to be a successful researcher in academia.  I would also  like to thank, in 

particular, my coauthors Viresh Dutta, Arindham Banerjee who taught me how to write a journal paper, 

Gogna for sharing with me the recipe of the  magic tin oxide solution. Last but not the least,  I would like to 

thank my peers of 1976-81, associated TFL faculty and  staff for their full support and contributing to both 

my personal and professional growth.” 

Shanthi Iyer 

PhD (1981), TFL 

Professor, North Carolina A&T University, USA 

 

“It was indeed a unique experience of research environment in TFL. It nurtured my thought process to think 

and do things differently to define a problem and find a solution.  Generous seniors helped me and sometimes 

challenged me to achieve results. TFL provide world-class facility to define any modern problem and get all 

required for solutions. It also taught me collaboration and teamwork.  Exploratory nature of work helped me in 

finding solution for a problem all along my career.” 

 
Hari Bilash Dubey 

M.Tech (1998), TFL 
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“(Sikander) Guruji annexed the southern-most tip of India, Kanyakumari (S Rajagopalan) into his territory 

(TFL)! Competence is adjustable owing to TFL team effort! Compatibility issues solved by TFL accommodate 

nature! Each one emerge (a winner) - reluctant to conclude TFL-tenure so as to enrich a bit more with TFL 

exposure & abundance”. 

 

S. Rajagopalan 

Ph.D. (1983), TFL 

Professor & Faculty-in-charge Institutional & Finance, 

IIIT Bangaluru, India 

 

“सभी गरुुओां को सादर प्रणाम, मरेे पीएचडी में पथ प्रदर्शक डॉक्टर जीएल र्माश, प्रोफेसर मकेुर् भटनागर, समय-समय 
पर मेरा मागशदर्शन करने वाले प्रोफेसर डीके पाांड्या, प्रो लललत मल्होत्रा प्रोफेसर कश्यप, डॉक्टर तारे प्रोफेसर वांकर, प्रोसेसर 
मेहता,  प्रोफेसर दत्ता, मेरे सभी सहपाठी जजन्होंने मझु ेबहुत कुछ लसखाया और तन ुफफल्म प्रयोगर्ाला में हम सब के 
जनक गरुु जी को मेरा र्त र्त नमन।” 

 

Mahaveer K Jain, 

Ph.D. (1998), TFL  

Professor, Physics Department, IIT Madras, India 

 

“Prof Chopra is Dronacharya of modern world. He tuned the hands with brain. Hand to head synchronisation 

has made TFL a great success.  His strength and energy even this age is amazing.” 

 

For students in thin film lab is a phenomena where different aspirations take their shape in their journey 

through the lab. Random ideas get  nucleated under the able mentorship of supervisors. Some critical ideas 

grow bigger and bigger and become stable. They grow under proper guidance and these ideas get connected 

to each other to make channels of coherent thought. During middle of the growth process stress developed 

sometimes become frustrating enough to get cracks and peeling. Finally however persiverence win and good 

shiny smooth carrier sets on. This filmy expertise finds applications in teaching, research, entrepreneurship 

and even in adminstrations. But the hard coating formed in mind during their stay at TFL is hard to remove. 

Such a bonding lasts beyond 50 years throughout in their life as is evident from 200+ happy allumni spreading 

over every corner of the world. 

Long live TFL-50++!!! 

 

Achintya Dhar,  

PDF, TFL 

Professor, Physics Department,  

IIT Kharagpur, India 
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“The thin film laboratory, so called TFL, is like a spring; if you jump with your 100% efforts, you will be in the 

sky.” 

 

Rahul Gupta 

M.Tech (2017), TFL 

Ph.D. student 

Uppsala University, Sweden 

 

 

“Congratulations to all of us for being part of 50 year excellence of TFL. I express my sincere gratitude to all 

my teachers and seniors for their contributions towards my development. My special respect and gratitude 

to Prof. L. K. Malhotra for his tireless faith in my abilities, when I had no self confidence. He had transformed 

a school teacher in to a researcher. Further in my twenty five years of scientific career I was helped our TFL 

family at all times. Thanks once again for your cooperative contributions.¨ 

 

T D Senguttuvan 

Ph.D. (1997), TFL 

 

“Congratulation to all TFLites for completing 50 years of TFL equipped  with a state of the art facilities in a 

clean room where researchers/visitors  goes inside after taking their shoes off and meet an Internationally 

renowned Professor K L Chopra having American Accent “God Dam it” and “Come on, Give me a Break” 

and people used to forget 50% of their questions within 5 min of their  conversation with Guruji because of 

his accent. Initially, people thought that this lab is full of equipment where you deposit the film, characterise 

them and get PhD or MTech degrees. They didn’t realise that researchers in this lab can tailor any kind of 

materials for any application. In addition, we were provided hands on training in such a way that we could 

perform high level of research or at least survive in extreme condition. Thanks to Guruji and all professors & 

seniors.” 

 

P K Gupta 

Ph.D. (1986), TFL 

 

“My warm Congratulations to all TFLietes on this auspicious "Golden Jubilee" year of this world famous Thin 

Film Lab. It is an honor to be associated with Internationally recognized Thin Film Lab. I would like to give 

my heartfelt gratitude to my beloved Gurujis Prof. Dinesh K. Pandya Sir and Prof. S.C. Kashyap Sir. I have 

not only just learned the technical from them but also how to feel it & having the clear vision of technology. 

I would say my 19 years journey from Solid state materials to Thin films to Semiconductor technologies would 

not be possible without them. Thanks to all our dear faculty members for maintaining the unique culture with 

Discipline & motivation during our learnings.” 

  

Shakun Kumar Garg  

M.Tech (2001), TFL 
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Hearty Congratulations to Faculty, staff and students (past and present) of Thin Films Laboratory - IIT, Dehi 

established 50 years back  by our beloved GURUJI, - Father of Thin Films technology in the country. 

I was fortunate to be part of TFL for six months during my M.Sc (1983) project which gave memorable 

moments of interaction with then students and postdocs but now great stalwarts in their own right. My humble 

pranaams to Prof. Mukherjee, Prof.Vankar, Prof. Malhotraji, Prof. Dutta, Prof. GB Reddy, Prof.Bodhraj ji and 

Dr. OS Sastri, Prof. Major, Prof.Budhani, Prof. SN kumar, Prof. jagriti and the lab assistant, Singh sardar ji 

who taught the first lesson of Thin film deposition to us. 

Though my career took a roller-coaster path after my M.Tech (SSM), Providence decided and blessed me 

to be a student of Guruji once again at Micro-science Lab, IIT, Kharagpur for my Ph.D work during (90-94) 

with Dr. B.K.Mathur as Co-guide. I wish to add that, this lab also now grown along the same path as TFL. 

Thus, though my association with TFL was for a short period, being Guruji’s student (one of last) has made 

my bond with TFL stronger. 

On a lighter note, i may be one of the very few students who dared enough to get married while doing Ph.D 

under Guruji. Of course, i had to bear his onslaught of chiding for this. I took it as his blessing, because we 

all know Guruji is very kind-hearted and concerned towards the well-being of his sincere and hardworking 

students.   

 

M V H Rao 

Ph.D. (1983), TFL 

 

 
My pranams to Guruji, my Ph.D guide, Dr G.B. Reddy and Professor Malhotra and all other faculty members 
of TFL Professor Pandya, Prof. Kashyap, Prof. Vankar, Prof Dutta  Prof Mehta, Prof Tarey and Dr Mukherjee 
and all elders  and juniors including lab staff.  I thank from the bottom of my heart to everyone associated 
with great lab of ours, "TFL", from whom I have learnt a lot of conducting experimental research in an ethical 
and unbiased manner. 
 
In nutshell, I can say proudly that the values learnt from TFL and inculcated/nurtured in our daily life are 
priceless and we all have gained and still stand to gain by applying the concepts of hard work, honesty, 
sincerity etc. Though I completed PhD only in 2001, I humbly submit that I have had the honor being directly 
associated with a Giant in the world of thin films, "our beloved Guruji" through collaborative research with 
Prof Punit Boolchand of University of Cincinnati. The revisiting of the celebrated work of our Guruji, "Giant 
Photocontraction in obliquely deposited GeSe films" after two decades of it's original discovery resulted in a 
publication in Physical Review B. I am still in contact with both of them though intermittently. I also place on 
record that Dr Reddy ji is a great humanbeing and my first learning on the art of writing papers was with him. 
I have had the privilege of interacting with every faculty and enjoyed every bit of conversation. Thank you so 
much. I also thank our staff, Shri Kathris, Shri Mangal Singh and Shri Ganesh on this occasion. In short, we 
never felt living far away from our home, for TFL became our new home during those years.  
 
I love to say more. My present work calls me saying it is time to get back to work. Love you all. STAY SAFE. 
 

T Rajagopalan 
Ph.D. (2001), TFL 
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Diamonds speak for themselves, they don’t need any 

introduction. This saying aptly describes the 

achievements of Thin Film Laboratory. The laurels won 

by the founder and   the alumni of the laboratory speak 

volumes of the work done. Be it academic 

institutions, research laboratories, scientific 

industries both in India and abroad or even venturing 

into scientific business, they have earned national 

and international recognition.  

The work for starting the laboratory began soon after 

Professor Chopra joined IIT Delhi. Within a few years, the 

laboratory was buzzing with activity. Newer State of the 

art research areas were being explored, Prof Chopra was 

already known in international thin film and vacuum 

science community. But, after the publication of his 

book “Thin Film Phenomena”, Professor Chopra 

became synonymous with thin films. Setting up the 

Thin Film Laboratory with the best possible 

deposition and characterisation facilities led to its 

name and fame getting spread far and wide. Many 

top national and international scientists started 

visiting the lab. In fact, the lab was shown to any 

visitor who came to visit IIT Delhi.  

 

Prof Chopra is a strong disciplinarian. The lab will open 

before 8.a.m every day. Prof. Chopra was  amongst the 

first faculty members to arrive, His white  ambassador 

car DHA 1965 could be seen  in the parking opposite 

multi storey building (it was allowed those days) and  he 

would leave only after 7 p.m. The laboratory literally 

remained open throughout the night with one section or 

the other section of students working. There were 

weekly seminars attended by all the students and 

eleven faculty members working in the laboratory, 

popular Thursday group lunch with 

sandwiches/hostel paranthas, coffee being prepared 

by students (they being graded for the coffee made). 

Coupled with annual picnic of all associated with 

TFL-students, staff and faculty and their families and 

periodic dinners at Prof Chopra”s residence,the life in  

TFL was one of hard work giving pleasure and social 

gatherings adding to that pleasure.  

 

 

 

 

The laboratory organized a national conference on 

Vacuum, Surfaces and Thin Films in 1979 and an 

International workshop on Thin Fillm Technology and 

Applications in 1984. The proud moment for the 

laboratory came when it was chosen to organise the 

Seventh International Conference on Thin Films-ICTF 7. 

It was the first time that an Asian country was chosen 

to organise this series of conferences. The 

conference held in Vigyan Bhavan from December 

7-11, 1987 was attended by 1986 and 1987 Nobel 

Laureates, more than 50 top-level international 

scientists and about 300 Indian delegates.  

 

With about 40 people working ina laboratory,there are 

bound to be some human errors- some genuine and the 

others not so genuine.The latter got Prof. Chopra’s 

outbursts with  maximum decibels which would 

disappear a few moments after they had been 

delivered.  

 

All in all, it has been a great enjoyable experience working 

in TFL. 

Lalit Malhotra 

Former Professor, IIT Delhi
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I came to know about Prof. Chopra sometimes in 1975 

through a scientific magazine called Science Today. His 

CV was published following his getting Shanti Swaroop 

Bhatnagar award. I met him personally in Vigyan Bhavan 

during EMSI conference while presenting a paper on 

electron diffraction. He was the session chairman. In 

1976, I came to IIT Delhi to attend an interview for 

research associate position. Some IITD stalwarts too 

were attending the interview. From them I came to know 

that Prof KLC was not in the committee. I was really 

relaxed. During the interview, someone asked me 

several questions and in the end the same person told 

me to go to D floor in TFL and wait for him. It was Prof 

KLC. I was selected but could join TFL till only on 20th 

May 1976.   

I had heard about Prof. KLC several frightening stories 

and many of my seniors advised me not to join TFL. In 

fact one Prof. offered me a PDF position as well, but I did 

my first ‘mistake’ in life to join TFL. 

I was introduced to all the senior PDF(s) and JRF(s). I 

remember Dr(s) Prem Nath , D K Pandya,  A P Thakur,  

Suhit R Das and A Banerjee. Prof KLC used to take 

a round of TFL between 11.00  Hrs.  to ~ 12. 00 Noon 

every day and ask each one about his progress. 

After a few days of my joining, I asked for 3 days 

leave to go home for some personal work. Prof KLC 

agreed. All of the TFL members were highly 

surprised.  

 

I was initially involved in the Solar Cell project and was 

interacting with SRD and AB. I could very successfully 

show an electron diffraction pattern from a Cu2S thin film 

which SRD was making by solid state reaction process. 

My second project was on sputtering and the third on 

ARE process. I could show a very good quality sputtered 

copper film using a very simple diode arrangement. Prof 

KLC was all excited. He called everybody to see a very 

good quality sputtered film made in the TFL for the first 

time. Same thing was repeated when I demonstrated a 

beautiful bluish green plasma in a ARE process in the 

laboratory. I was always given only the crude 

equipments to demonstrate the concepts. There were 

many such events. Prof KLC was all happy with me. 

 

Prof KLC used to have a meeting with all TFL members 

on every Wednesday. Everyone was  supposed to bring 

his/her lunch and join the meeting. Prof. KLC will 

describe his experiences when he visited an institute/ 

laboratory in India or abroad or met some reputed 

scientist. He will also invite such people in TFL, take 

him/her around the lab. and bring him/her in the  

luncheon meetings. All the TFl members were benefitted 

with the proceeds.  Prof KLC would also discuss 

problems/issues faced by the students in the lab. 

And also the solutions thereof.  Occasionally there 

were heated debates as well. I used to be 

philosophical many a times and Prof. KLC would not 

agree with my views. Most of the members would 

prefer to keep silent. 

 

After the marathon, meeting the students would go for a 

break. Take their post meeting tea/coffee etc. Outside 

department people used to make ‘nice’ comments about 

the meetings. 

I had many heated discussions with Prof. KLC as well. 

Many a times he would get angry, GOD  

DAM IT, thumping on the desk etc. It happened with 

many and not with me alone. 

 

Prof. KLC was out in USA for about a year. I was then a 

lecturer and was heavily involved in teaching activity. I 



 

59 | P a g e  
 

have interesting observations of that time. But I did not 

progress much on the research front. I never wrote any 

letter to him during this period. There was no internet  

at that time. When he returned back he was very very 

angry with me. I had to continue silently only.   

 

Prof. KLC used to hold seminars in TFL. I would actively 

take part in the discussions. There were several 

occasions when we confronted with each other. But all 

was acceptable. Prof. KLC did not like dumb viewers.  

 

I went to Syracuse Universty during 1981-82 for a year 

and then again in 1986-87 for one year two months. Prof 

Vook was very much interested that I stay back. Prof 

Bunshaw of UCLA also offered me a very lucrative 

position. But I decide to return back for some definite 

personal reasons. When I returned back Prof. KLC was 

very angry with me. That was my second ‘mistake’ in my 

life. 

Prof. Chopra had joined director of IITKh. He had a big 

project on superconductivity and he wanted me to work 

on this project. By that time my interest was shifted 

to Diamond coatings and I wanted to continue on that 

project. Prof. KLC did not like my decision. I was then 

an associate prof. Prof KLC wanted me to join IITKh. 

But I was not interested. 

 

So I continued. I was progressing very well despite many 

many hurdles. Not to be described.  Prof KLC had now 

cooled down. Whenever he visited IITD he will ensure 

that I met him either in the lab. or in the GH. He will 

ask my progress and give me suggestions and 

advices.  

 

Once he was visiting IITD he called me from the GH. 

‘Vasant   give me your CV. I will forward it to MRSI for 

MRSI medal’. I was not sure if I should. In the next 

visit, he again called me and said loudly ‘why have 

you not given me your CV as yet?’ I quickly updated 

my CV and next day morning handed over my CV to 

him. He was travelling to Bangalore that time. Prof 

KLC wanted to forward my CV to MRSI secretary but 

then he decided to hold it for one more year.  

 

I got the medal after one more year in BARC. Prof KLC 

was attending the ceremony. I was on the dais for a 

group photograph. Prof KLC was on the front benches. 

From there itself, he gave me a BIG THUMPS UP. I 

cannot forget his gestures.  

I now bring the analogy given by Dr. Rajagopalan.  The 

hermit and the boatman story.  I think Prof KLC had a 

double role to play- both hermit and the boatman. A 

scholar stands on the left bank (INDIA) of a ‘four year’ 

wide river. He is seeing the other bank – green pastures 

(USA).  After few months, he realises that he had 

learnt neither the Scriptures or the Yoga nor the 

Swimming. So big bang- GOD DAMN IT- repeated 

occasionally. The scholar has no choice.  Time 

passes on, when he is in the mid-stream he decides 

to hold both the hermit and the boatman. – Hermit 

with one hand and the boat man with the other. Now 

nobody can leave.  The boat slowly moves 

downstream. After about third year, three or four 

papers were published. Two conferences also 

attended. Now is the time for writing the thesis. At 

the end of the fourth year, the boat reaches the other 

bank. The hermit advises the scholar to be careful 

and get down on the hard rock. The boatman helps 

him (Strong Recommendation).   On reaching the 

green pasture the scholar realises the other bank 

was equally green!!!!  

 

With my repeated ‘mistakes’ I reached where I am 

today. I have no regrets.  

All my 30 Ph. D students and more than 60 M.Tech.  

students are doing extremely well. They are occupying 

big positions. And they remember me. I am so 

grateful to each one of them.  That is my 

achievement. They all remember their TFL 

association and Prof. KLC.  

 

I spent 44 years with TFL. Today Prof. KLC calls me by 

my first name. I normally do not call anybody on phone 

and ask his/her well-being. But I remember him every 

day. Every TFLite remembers him every day. He is both 

GURU and GOVIND. This is why TFLItes call him 

GURU JEE.  

 

I cannot forget Mrs. Asha Chopra, every time when my 

wife and I met her she would give my wife a strong 

intimate hug and ask about our well-being. 

 

Blessings from both Prof. KLC and Mrs AC were always 

with us and are always needed.   

Warm regards to both Prof KL Chopra and Mrs. Asha 

Chopra  

 

  Vasant Vankar 

Former Professor (Retired 2012), TFL   
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Post Superannuation: Emeritus Professor (2013-

2016), TFL 

 

 

  

LET THE  
JOURNEY 

CONTINUE… 
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कार् हम थोड़ा कुछ और सीख लेते.... 

वो तनु परत के प्यार मै पीएचडी करन ेआना, 
कुछ ज्ञान पान ेकी चाहा मै ददन रात जुट जाना। 

वो थक कर लैब मै कुर्ी पर सोना, 
फफर जागत ेही तनु परत बनाने मै लग जाना। 

लेफकन फफर भी गुरु जी से डाट खाना। 
कार् हम थोड़ा कुछ और सीख लेते... 

वो सुबह श्याम रजजस्टर मै उपजस्तथथ दजश करना, 
वो कभी कभी छुप के चोरी से देर से लैब आना, 

फफर गुरु जी को देख कर घबराना। 
वो हर महीन ेलमत्रो के साथ लैब को धोना और चमकाना, 

फफर चाय समोसे खाना और गप्पे लड़ाना । 
कार् हम थोड़ा कुछ और सीख लेते... 

वो पीएचडी डडफेन्स वाले ददन गुरु जी का पीठ थप थपाना, 
ननरांतर पररश्रम करन ेकी पे्ररणा पाना। 

पीएचडी की टे्रननांग से नौकरी मै पदोन्ननत पाना, 
वो खुद को बदला हुआ देख मांद मांद मुस्कुरान, फफर खुद से कहना... 

कार् हम थोड़ा कुछ और सीख लेते... 
 

-Ankit Kumar 

Ph.D. (2014), TFL 

Current position: 

Researcher, Uppsala University, Sweden 
 

तनु परत के प्यार म…ै
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