Specifications of high repetition rate
TEA CO, laser

Laser power

Laser rep. rate
Laser active volume
(Gas mixture

500 watts (average)
500 Hz

2.0 x 2.0 x 50.0 cms
E[}: : N: ‘He=1:1.56

(ias pressure 1000 mbar
Operating voltage 33KV
| Gas flow velocity 40 m/s
H Laser beam size 1.8 x 1.6 cms
| Laser beam mode Multimode

coupler, separated by a distance of 1.2 m. The centrifugal
blower recirculates laser gas through discharge zone and then
through heat exchangers at a high speed so as to avoid the
thermal bottleneck at high repetition rates. Blower runs at
3000 rpm and provides about 40 m/s flow velocity through
discharpe zone. Laser has been operated at high repetition
rates up to 500 Hz at atmospheric pressure in an optimum
gas mixture of CO; @ Ny : He=1: 1.5 : 6. With 13 J per
pulse input energy the maximum average laser output power
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Schematic of the laser system.
1. Output coupler, 2. Laser head, 3. Heat exchanger, 4. Power

obtained was about 500 watts. The maximum repetition rate
and output power are limited by the onset of discharge
instability which causes non-uniform streamer discharge.
One of the important reasons for onset of discharge
instability and limitation on pulse repetition frequency is the
shock waves generated by the electrical discharge. This can
be improved by either increasing the gas flow velocity or
damping the shock wave using some suitable acoustic
absorber inside laser chamber and flow duct. Further
improvements in the laser are being carried out. At present,
the laser is operated on P(20) line of 10.6 micron band. This
will be made line tunable on different P and R lines of 9.6
and 10,6 micron bands by incorporating a reflective grating
in optical resonator. Technical specifications and laser
operating characteristics are summarized in the table below.

High rep rate TEA CO; laser developed at CAT

This laser is being planned for use in isotope separation of
carbon-13 which has a wide range of applications as a trace
element in medicine, chemistry, biochemistry and
environmental sciences. Other applications which will be
tried out with this laser are hole drilling, surface glazing,
marking and cutting of highly reflecting materials along with
a CW CO. laser.

supply , 5. Motor, 6. Centrifugal fan, 7. Flow duct

A K Nath
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SB Roy and P Chaddah, J.Phys. Cond. Matter 9 L 625
{1997).

“A tensor classification of twinning in crystals™, V K
Wadhawan, Acta. Crystallogr, A53, 546 (1997).

- “Amplifier polarity reversing switch™, A Karnal and H O

Mahawar, Electron. World. 103 944 (1997),

apers in Conferences / Symposia

. “Nonlinear absorption and optical limiting in porphyrins”,
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. “Characterization of x-ray contact microscopic imaging
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. “Setting up and performance of a flat field Grating XUV

spectrograph™, A Chowdhury, PA Naik, RA Joshi, SR
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XUV spectroscopy of laser produced plasmas using a

transmission grating spectrograph”, S Sailaja, V Arora,
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Vora and R Bhatnagar, ibid. Pramod, 8 V Venkateswaran and 8 C Bapna, ibid,

22. “Electronic  pressure interlock for multiple lasers  36. “Design and development of electron beam welding set
connected to a single gas and vacuum system”, § V up”, R Sridhar, 5 C Bapna and A 5 Raja Rao, ibid.
Nakhe, K K Sharangpani, V K Dubey, H § Vora, P 37. “Laser induced fluorescence spectroscopy for detection
Saxena, N M Shenoy, D V Ghodke, R Jain, ] P Rao, R and characterization of neoplastic tissue”, P K Gupia,
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25, “Design of 30KV ECR lon source”, Shakti Kosta, 8 K powder feeder for laser cladding”, C P Paul, Harish
Jain and P R Hannurkar, 13th International Workshop on Kumar, Supragya Thakur and A K Nath, National Laser
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26-28, 1997. 40. “Absorptivity determination of metallic samples irradiated

26. “Laser curing of powder coating”, L Abhinandan, R by IR laser radiation using thermal modelling”, Manoj
Chari, AK Nath and MK Trivedi, Symp on Laser Kumar and Frank Neumeier, ibid.
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49. “Mechanism of operation of avalanche transistor based  68. “High voltage and current measurement system using
Marx Bank circuits™, A Chatterjee, K Mallik and $M Oak, optical fiber insulations in high voltage laser power
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various orders”, 5 Sailaja, ¥V Arora, SR Kumbhare, PA Muralikrishanan, W M Shenoy, 8 V Nakhe and R
Maik and PD Gupta, ibid. Bhatnagar, ibid.
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Chakera, M Raghuramaiah, SR Kumbhare, PD Gupta, VA and R Bhatnagar, ibid.

Podvyaznitkov and V K Chevokin, 1bid. 71. “Temporal behaviour of the spatial coherence of

33, “Imtense Koo x-ray pulse generation in a laser driven generalised diffraction filtered resonator for copper
diode™, A Moorti, J Upadhyay, M Raghuramaiah, § R vapour laser”, Om Prakash, P K Shukla, S K Dixit, §
Kumbhare, PA Naik, PD Gupta, Yu V Korobkin, and AS Chatterjee, H 5 Vora and R Bhatnagar, ibid.

Shikanov, ibid. 72. “On the spatial coherence of the output from an unstable
34, *Development and  performance of an x-ray crystal resonator copper vapor laser”, Om Prakash, P K Shukla, §
spectrograph for on-line measurements of laser produced K dixit, § Chatterjee, H § Vora and R Bhatnagar, ibid.
plasmas”™, ¥V Arora, P Sharma, SR Kumbhare, PA Naik, 73. “Calculation of change in concentrations of the
and P D Gupta, ibid consituents of the B H P on reaction with chlorine and

35, “Optically pumped mid-infrared and far-infrared laser theoretical vield of Ig.Uz that can be obtained”, M S Oak,
emissions from NH;", M M Nagarkar, D D Saha, | U Nundy and J K Mittal, ibid.

Mukhopadhyay and P K Gupta, ibid, 74. A carona preionized pulser sustainer CO, laser”, N §

36, *Measurement of optical parameters of biological samples Banerji, B 5 Murthy, D V Satvanarayana, $ Mohan and U
by photoacoustic technique™, A K Ghosh, M M Nagarkar MNundy, ibid.
and P K Gupta, ihid. 75. “Development of switched mode power supply for

537. “Estimation of relative concentration of fluorophores in multibeam CW CO; laser™, A Mokhariwale, Ram Bahadur
cancerous, benign and normal human breast tissues using and 5 V Deshmukh, ibid.
autofluorescence spectroscopy™, S K Majumder and P K 76. “Development of 15 K two stage G-M Cryocooler for
Gupta, ibid. continuous maintenance free operation”, P K Kush and R

58, “Estimation of light transport parameters in tissues using C Sharma, Invited talk, WNational symposium on
coherent backscattering of light”, § Anantharama-krishna, cryogenics and workshop on industrial cryogenics, 11T
K Divakar Rao and P K Gupta, ibid. Kharagpur, Dec. 10-12, 1997,

59. "Autofluorescence specroscopic studies on malignant and ~ 77. “Design, development and optimisation of multistage split
normal oral mucosa”, § K Majumder, A Uppal and P K stirling cycle cryocoolers, M D Atrey, Invited talk, ibid.
Gupta, ibid. 78. “Development of helium compressor using oil injection in

60, “Synchronous luminescence spectroscopic studies on commercially available freon compressor™, P K Kush, U

January - December 1997 10 CAT Newsletter




79.

80,

81.

84,

85

86.

87,

R Dubey and R C Sharma, ibid.

“Development of liquid nitrogen based variable
temperature gas purifier for excimer lasers™, 5 G Gilankar
and P K Kush, ibid.

“Theoretical design of reciprocating expansion engine for
80 K and 20 K inlet temperature level”, R Ghosh, M D
Atrey and P K Kush, ibid.

“Effect of peometric design parameters on the
performance of finned tube heat exchangers”, M D Afrey
and P K Kush, ibid.

. “Cryogenic test set up for superconducting sextupole

corrector magnets”, S C Bapna, C K Ramachandran, A M
puntambekar, Anil Thipsay and M G Karmarkar, Invited
talk, ibid.

. “Indus-1 Synchrotron Radiation Source”, G Singh, DST

Meeting/ Workshop on KEK, Japan-India co-operation in
Accelerator Science, BARC, Dec.11-12,1997.

“Optical Nonlinearities in Semiconductor Quantum
Structures”; KC Rustagi, Invited talk, IXth Intemational
Workshop on Physics of Semiconductor devices, New
Delhi, Dec. 16-20 (1997).

. “Characterization of Epataxial ZnSc films gram by pulsed

laser deposition”, Tapas Ganguli, Alka Ingale, M
Vedvyas, P Bhattacharya, LM Kukreja, KP Adhi and KC
Rustagi, ibid.

“Thermal wave propogation through metal insulator
silicon capacitor”, Shailendra Kumar, P Bhattacharya, and
Dinesh K Sharma ibid.

“Surface photovoltage spectroscopic study of ZnSc films
deposited on n+GaAs”, Shailendra Kumar, Tapas

Ganguli, Tarun Sharma, Pijush Bhattacharya and L M
Kukreja, ibid.
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1.

93.

04,

95

96.

a7.

“Characterization of epitaxial ZnSe films grown by pulsed
laser deposition”, Tapas Ganguli, Alka Ingale, M
Vedvyas, P Bhattacharya, LM Kukreja, KP Adhi and KC
Rustagi, ibid.

“Growth of crystalline CdS films on (100) in P by
chemical bath deposition™, UN Roy, Alka Ingale and KC
Rustagi, ibid.

“Study of chemically deposited crystalline Cds films using
surface photovoltage spectroscopy”™, UN Roy, Shailendra
Kumar,P Bhattcharya, Tapas Ganguli and KC Rustagi
ibid.

“Raman and photoluminesence investigations of Epitaxial
ZnSc films on n-GaAs(100)", Alka Ingale, Tapas Ganguli,
P Bhattacharya, L M Kurkreja, M Vedvyas, K P Adhi and
K C Rustagi, DAE Solid State Physics symposium,
Cochin, Dec. 27 - 31 1997.

. “Confined Acoustic & optical plasmas of free standing

CdS nanoparticles™, Alka Ingale, UN Roy and KC Rustagi
ibid.

“Linear and higher harmonic ac-susceptibility study in
Ce(Fe, Ir),", V Sunil Kumar, AK Rajarajan, SB Roy and
P Chaddah, ibid

“Superconductivity anomaly or peak-effect in CeRu; and
Bi-2212 : a comparative study Sujeet Chaudhary, S B Roy
and P Chaddabh, ibid.

. “Magnetic field distribution in thin superconductors in

presence of twin boundries”, Mahesh Chandran, ibid.
“Superconductivity in Nb: effect of Fe-substitution”,
Sujeet Chaudhary, SB Roy and P Chaddah, ibid.
“Magnetocaloric effect in La;, Sr, CoO; system”, Sujeet
Chaudhary, V Sunil Kumar, SB Roy, P Chaddah, SR
Krishna Kumar and DD Sharma, ibid.
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