File Revision Date:
September 21, 1999

Data Set Description:
PI: 	PAL, S. R.
	Centre for Research in Earth and Space Technology 
Instrument:	Ozone DIAL (4-channel @ 308,353,332,385 nm.) 
Site(s):	TORONTO, Ontario, CANADA 
Measurement Quantities: Ozone, Aerosol, Temperature 

Contact Information:
Name:	S. R. Pal
[bookmark: _GoBack]Address:	(CRESTech) 4850 Keele Street, Toronto, Ontario. CANADA M3J 3K1 
Phone: 	416)665-5418 
FAX:	(416)665-2032
Email:	shiv@lidar.crestech.ca 

Reference Articles:

Journal Publications
Whiteway, J. A. and T. J. Duck, ``Evidence for Critical Level Filtering of Atmospheric Gravity Waves'', Geophys. Res. Lett., 1996
Donovan, D. P., J. C. Bird, J. A. Whiteway, T. J. Duck, S. R. Pal, A. I. Carswell, J. W. Sandilands, J. W. Kaminski, ``Ozone and Aerosol Observed by Lidar in the Canadian Arctic During the Winter of 1995/96'', (accepted GRL, 1996)
Bird, J. C., S. R. Pal, A. I. Carswell, D. P. Donovan, G. L. Manney, J. M. Harris, O. Uchino,  ``Observations of Ozone Structures in the Arctic Polar Vortex'', (accepted, JGR. 1997)

Conference Papers
Shiv R. Pal, Allan I. Carswell, John Bird, David Donovan, Thomas Duck and James Whiteway,``Lidar Measurements of the Stratosphere at the Eureka and Toronto NDSC Stations'', SPIE, Aug. 4-9, 1996.
Carswell, A.I., J.C. Bird, D.P. Donovan, T.J. Duck, S.R. Pal, J.A.Whiteway, ``Measurements at the Eureka Arctic NDSC station with a Raman DIAL System'', 18th ILRC, Berlin-Postdam, Jul. 22-26, 1996.
Donovan, D. P. and A. I. Carswell, ``Retrieval of Stratospheric Aerosol Physical Properties using Multiwavelength Lidar Backscatter and Extinction Measurements'',18th ILRC, Berlin-Postdam, Jul. 22-26, 1996.
Campbell, R. E., E. V. Browell and S. Ismail, A. Dudelzak, A. I. Carswell and A. Ulitsky,``Feasibility Study for Space-Borne Ozone Aerosol Lidar System'', 18th ILRC, Berlin-Postdam, Jul. 22-26, 1996. 
Carswell, A. I.[INVITED], ``Lidar Studies of the Atmosphere'', IGARSS'96, Lincoln, Nebraska, May 27-31, 1996. 
Bird, J. C., A. I. Carswell, D. P. Donovan, T. J. Duck, S. R. Pal, J. A. Whiteway, D. I. Wardle, ``Stratospheric Studies at the Eureka NDSC Station using a Rayleigh/Raman differential Absorption Lidar'',  XVIII Quadrennial Ozone Symposium-96, Sept. 12-21, 1996, University of L'Aquila, Italy.

Refereed Journal Publications (Cloud Work only)
Mohammed, P., S. R. Pal and A. I. Carswell,``Lidar Derived Cloud  parameters and their Relationship with Meteorological Parameters'', (to be published, 1996).  
Pal, S. R., A. I. Carswell, I. Pribluda and A. Fong ``Lidar-derived Cloud Optical Properties obtained during the ECLIPS Program'', J. Appl.Meteor., 34, 2388-2399, 1995.
Carswell, A. I., A. Fong, S. R. Pal and I. Pribluda, ``Lidar-derived distribution of Cloud Vertical Location and Extent. J. Appl. Meteor.,34, 107-120, 1995
Mohammed, P.,``Lidar Measurements of Cloud Properties'', M. Sc. Thesis, York University, 1995.
Pal, S. R., I. Pribluda and A. I. Carswell,``Lidar Measurements of Cloud-tracked Winds'', J. Appl. Meteor., 33, 35-44, 1994.  
Platt, C. M., S. A. Young, A. Carswell, S. Pal, M. P. McCormick, D. Winker, F. Del Guasta, W. Eberhard, P. Flamant, B. Forgan, G. Gimmestad, M. Hardesty, S. Khmelevtsov, I. Klev, Darren Lu, K.Sassen, V. Shamanaev, L. Steffanutti, O. Uchino, U. Wandinger, C. Weitkamp, C. Wooldridge and H. Yager, ``The Experimental Cloud Lidar Pilot Study (ECLIPS) for Cloud-Radiation Applications'', Bull. Amer. Meteor. Soc., 75, 1635-1654, 1994.
Pal, S. R., W. Steinbrecht and A.I. Carswell, ``Automated method for lidar Determination of Cloud Base height and Vertical Extent'', Appl. Opt., 31, 1488-1494.\\1992.
Barker, H. W.,  S. R. Pal, and A. I. Carswell,``Infrared Flux Transmittances for Inhomogeneous Cirrus Clouds", Proc. Intern. Rad. Symp., A. DEEPAK Publishing, Hampton, Va.,1992
S.R. Pal and A.I. Carswell, "Polarization Anisotropy in Lidar Multiple Scattering From Atmospheric Clouds", Appl. Opt., 24, 3464-3471, 1985.
R.N. Dubinsky, A.I. Carswell and S.R. Pal, "Determination of Cloud Microphysical Properties by Laser Backscattering and Extinction Measurements", Appl. Opt., 24 1614-1622, 1985.

Conference Papers (Cloud Work only)
Pal, S. R. and A. I. Carswell, ``Statistical Nature of Cloud Geometrical and Optical Parameters for Atmospheric Modeling from ECLIPS I and II Measurements'', 17th International Laser Radar Conference, Sendai, Japan., July, 1994
Pal, S. R., A. Y. Fong and A. I. Carswell, ``Summary of the Experimental Cloud Lidar Pilot Study (ECLIPS) at ISTS/York Lidar Observatory'', OSA, Optical Remote Sensing of the Atmosphere, Salt Lake City, Utah, March, 1993.
Pal, S. R., A. I. Carswell, A. Y. Fong, I. Pribluda and W. Steinbrecht, ``Studies of Clouds at Toronto during ECLIPS program'', 16th International Laser Radar Conference, MIT Cambridge, Mass., July, 1992
S.R. Pal, W. Steinbrecht and A.I. Carswell, "Lidar Measurements under the Experimental Cloud Lidar Pilot Study (ECLIPS)" Optical Remote Sensing of the Atmosphere, OSA Fifth Topical Meeting, Williamsburg, Nov. 1991.
A.I. Carswell, D.P. Donovan, S.R. Pal, W. Steinbrecht. J.A. Whiteway, "Lidar Measurements of the Pinatubo over Toronto", Optical Remote Sensing of the Atmosphere, OSA Fifth Topical meeting, Williamsburg, Nov. 1991.
A.Y. Fong, S.R. Pal and A.I. Carswell, "Comparison of Lidar Derived Cloud Data with In-Situ Atmospheric Sensors", Optical Remote Sensing of the Atmosphere, OSA Fifth Topical Meeting, Williamsburg, Nov. 1991.
A.I. Carswell, S.R. Pal, W. Steinbrecht, A. Fong, D. Donovan and J. Whiteway, "Ground-based Lidar Measurements of Atmospheric Clouds and Aerosols", IUGG Conference, Vienna, Aug. 1991.
A.I. Carswell and S.R. Pal, "Cloud Studies at the ISTS Lidar Atmospheric Observatory" MUSCLE4: the 4th International Workshop on Multiple Scattering, Florence, Italy, October 1990.
S.R. Pal, A.I. Carswell, E. Kitaura, W. Steinbrecht, J.A. Whiteway and X. Zhao, "Cloud Measurements at Toronto under the ECLIPS Program", Fifteenth International Laser Radar Conference, Tomsk, USSR, July 1990.
S.R. Pal, A.G. Cunningham and A.I. Carswell, "Lidar Studies of the Tropospheric Extinction Coefficient", Fifteenth International Laser Radar Conference, Tomsk, USSR, July 1990.
A.I. Carswell, E. Kitaura, S.R. Pal, W. Steinbrecht, A. Utilsky, J.A. Whiteway and X. Zhao, "New Lidar Atmospheric Observatory", OSA Topical Meeting on Optical Remote Sensing of the Atmospheric, Lake Tahoe, CA., Feb. 1990.
A.G. Cunningham, A.I. Carswell, S.R. Pal and W.R. Leaitch, "Intercomparison of Lidar and In-situ Tropospheric Measurements" OSA Topical Meeting on Optical Remote Sensing of the Atmosphere, Lake Tahoe, CA, Feb. 1990.
S.R. Pal, A.I. Carswell, A.G. Cunningham, "Lidar Studies of Atmospheric Extinction", Cdn. Remote Sensing Symposium, Vancouver, 1989.
A.G. Cunningham, S.R. Pal, X. Zhao and A.I. Carswell, "Lidar Measurements of Atmospheric Extinction", CAP Congress, Guelph, 1989.
J.A. Whiteway, W. Steinbrecht, E. Kitaura, S R. Pal & A.I. Carswell, "A Two Frequency Nd-YAG Lidar for Stratospheric Measurements", CAP Congress, Guelph, June 1989.
.R. Leaitch, A.I. Carswell, S.R. Pal and A.G. Cunningham, "Intercomparison of Airborne Measurements with lidar Returns for Aerosols and Cloud Droplets", Proc. of Amer. Meteor. Soc. Conf. on Clouds in Atmosphere Chemistry & Global Climate, Annaheim, Calif. Jan. 1989.
W.R. Leaitch, R.M. Hoff, A.I. Carswell, S.R. Pal and A.G. Cunningham, "Intercomparison of Aircraft Measurements with Lidar Returns for Aerosols, Ice Crystals and Water Droplets", Proc 10th International Cloud Physics Conference, bad Homburg, FGR Aug. 1988.
S.R. Pal, A.G. Cunningham and A.I. Carswell, "Evaluation of Lidar Inversion Methods for Quantitative Measurements of Atmospheric Parameters", Proc. 14th International laser Radar Conf. San Candido, Italy, June 1988.
S.R. Pal, A.G. Cunningham, A.I. Carswell and W.R. Leaitch "Comparative Measurements of the Troposphere by Lidar and Airborne In Situ Sensors", Amer. Meteorological Soc. Symp. on Lower Tropospheric Profiling, Boulder, Co. June, 1988.
A.I. Carswell, S.R. Pal and A.G. Cunningham, "Lidar Measurements of the Troposphere" (invited). Proc. Australian Conference on the Physics of Remote Sensing of Atmosphere and Ocean, Canberra, Feb. 1988.
A.I. Carswell, S.R. Pal and A.G. Cunningham, "Lidar Measurements of the Troposphere" Optical Soc. Amer., Topical Meeting on Laser and Optical Remote Sensing, Cape Cod, Sept. 1987.
A.I. Carswell, S.R. Pal and A.G. Cunningham, "Lidar Measurements of Tropospheric Aerosols", IUGG Assembly, Vancouver Aug. 1987.
S.R. Pal  and A.I. Carswell, "Inversion of Two Wavelength Lidar Data for Cloud Properties" 13th International Laser Radar Proceedings, NASA Conf. Publ. 2431 August 1986.
A.I. Carswell and S.R. Pal, "Polarization Anisotropy in Lidar Multiple Scattering", Optical Society of America Topical Meeting on Optical Remote Sensing of the Atmosphere (Jan. 1985).

Refereed Journal Publications 
D.P. Donovan and A.I. Carswell, ``Principle Component Analysis applied To Multiwavelength Lidar Aerosol Backscatter and Extinction Measurements'', submitted to Applied Optics (1997).
J.C. Bird, S.R. Pal, A.I. Carswell, D.P. Donovan, G.L. Manney, J.M. Harris, O. Uchino, ``Observations of Ozone structures in the Arctic Polar Vortex'', to appear in the Journal of Geophysical Research (1997).
D.P.  Donovan, J.C.  Bird, J.A.  Whiteway, T.J.  Duck, S.R.  Pal, A.I.  Carswell, J.W. Sandilands, J.W. Kaminski, ``Ozone and Aerosol observed by Lidar in the Canadian Arctic During the Winter of 1995/96'', Geophysical Research Letters, 23, 3317-3320 (1996).
D.P.  Donovan, J.C.  Bird, J.A.  Whiteway, T.J.  Duck, S.R.  Pal, and, A.I.  Carswell, ``Lidar Observations of Stratospheric Ozone and Aerosol above the Canadian High Arctic During the 1994-95 Winter'', Geophysical Research Letters, 22, 3489-3492 (1995).
D.P.  Donovan, J.A.  Whiteway, and A.I.  Carswell,``Correction for Nonlinear Photon-counting Effects in Lidar Systems'', Applied Optics, 32, 6742-6753 (1993). 
K.V.L.N.  Sastry, J.  Vanderlinde, D.  Donovan, I.  Mukhopadhyay and P.K.  Gupta, ``Determination of the Dipole Moment of 13C Methanol by Microwave Stark Spectroscopy'', Journal of Molecular Spectroscopy, 168, (1994).
R.M.  Lees, R.R.J.  Goulding, Saibei Zhao, W.  Lewis-Bevan.  J.W.C. Johns.  D.P.  Donovan, and C.  Young, `` Assignments of Far-Infrared Laser Lines in the Co-stretching state of O-18 Methanol'', International Journal of Infrared and Millimeter Waves, 15, (1994).

Other Refereed Publications
D.P. Donovan and A.I. Carswell, ``Retrieval of Stratospheric Aerosol Physical Properties using Multiwavelength Lidar Backscatter and Extinction Measurements'', To appear in ``Advances in Atmospheric Remote Sensing with Lidar'', Springer-Verlag, Berlin, A. Ansmann, R. Neuber, Ed.  (1996). 
A.I. Carswell, D.P. Donovan, J.C. Bird, T.J. Duck, S.R. Pal, and J.A. Whiteway, ``Measurements at the Eureka Arctic NDSC station with a Raman DIAL system'', To appear in ``Advances in Atmospheric Remote Sensing with Lidar'', Springer-Verlag, Berlin, A. Ansmann, R. Neuber, Eds.  (1996). 
D.P. Donovan, J.A. Whiteway, W. Steinbrecht and A.I. Carswell, ``Arctic Lidar Measurements of the Middle Atmosphere'', in ``Applications of Photonic Technology'', Plenum Press, New York, G.A. Lampropoulos, J. Chrostowski, and R.M. Measures, Eds. (1995).

Conference Publications
Bird, J.C. A.I. Carswell, D.P. Donovan, T.J. Duck, S.R. Pal, J.A. Whiteway, and D.I. Wardle, ``Stratospheric Studies at the Eureka NDSC station using a Rayleigh/Raman differential Absorption Lidar'', XVII Quadrennial Ozone Symposium-96, Aug. (1996) University of L'Aquila, Italy. 
S.R. Pal, A.I. Carswell, J.C. Bird, D.P. Donovan, T.J. Duck and J.A. Whiteway, ``Lidar Measurements of the Stratosphere at the Eureka and Toronto NDSC Stations'', SPIE, Denver, Aug. (1996).
A. Ultisky, D.P. Donovan, and A.I. Carswell, ``Demonstration of a high speed-photon counting system'', Proc. 18th Int. Laser Radar Conf., Berlin, Germany, July (1996).
D.P. Donovan, J.C. Bird, A.I. Carswell, T.J. Duck, S.R. Pal, and J.A. Whiteway, ``Lidar Measurements of Stratospheric Aerosol and Ozone in the Canadian Arctic During the 1994/95 and 1995/96 Winters'', Proc. Cdn. Meteorol. and Oceanographic Soc., Toronto, May (1996). 
A.I. Carswell, Bird, J.C., Donovan, D.P., Duck, T.J., Pal, S.R., and Whiteway, J.A., ``Lidar Measurements of Ozone, Aerosol and Temperature in the Canadian High Arctic'', Proc. Intnl. Union of Geodesy and Geophysics, Boulder, Colorado, June (1995). 
D.P. Donovan, ``Lidar Observations of Stratospheric Ozone and Aerosol at Eureka'', Proc. Polar Science Workshop, London, Ontario, May, (1995).
A.I. Carswell, D.P. Donovan, W. Steinbrecht and J.A. Whiteway, ``Lidar Measurements at the NDSC Station AStrO in the Canadian Arctic'', Proc. 17th Laser Radar Conf., Sendai, Japan, July (1994).
D.P.  Donovan, W.  Steinbrecht and A.I.  Carswell, ``Lidar Measurements of Stratospheric Ozone and Aerosol in Toronto and in the Canadian Arctic'', Proc. Cdn. Meteorol. and Oceanographic Soc., Ottawa, June (1994). 
D.P. Donovan, J.A. Whiteway, W. Steinbrecht and A.I. Carswell, ``Arctic Lidar Measurements of the Middle Atmosphere'', Proc. IEEE Intnl.  Conf. on Applications of Photonic Technology, Toronto, June (1994).
D.P. Donovan, W. Steinbrecht and A.I. Carswell, ``Lidar Measurements of Stratospheric Aerosol Layer over Toronto'', Optical Remote Sensing of the Atmosphere, Technical Digest 1993, (Opt. Soc. of Amer, Washington DC, 1993), 5, 305, (1993).
D.P. Donovan, W. Steinbrecht and A.I. Carswell, ``Two-wavelength Lidar Measurements of Stratospheric Aerosols over Toronto and in the Canadian Arctic'', Proc. Amer. Soc. Interdisciplinary Laser Sci. Conf., Bull. Amer. Phys. Soc. 38, 1776, (1993). 
W.  Steinbrecht, D.P.  Donovan and A.I.  Carswell, ``Differential-absorption Lidar Measurements of Stratospheric Ozone at Midlatitudes and in the Canadian Arctic'', Proc.  Amer.  Phys.  Soc. Interdisciplinary Laser Sci.  Conf., Bull} Amer.  Phys.  Soc., 38, 1773, (1993). 
D.P. Donovan, J.A. Whiteway and A.I. Carswell, ``Correction for Non-linear Photon Counting Effects in Lidar Systems'', Proc. 16th Laser Radar Conf., Boston, July (1992).
W.  Steinbrecht, D.P.  Donovan and A.I.  Carswell, ``Two Wavelength Measurements of the Pinatubo Aerosol above Toronto'', Proc.  16th Laser Radar Conf., Boston, July (1992). 
A.I. Carswell, D.P. Donovan, S.R. Pal, W. Steinbrecht and J.A. Whiteway, ``Lidar Measurements of the Pinatubo Aerosol over Toronto'', Proc. Optical Remote sensing of the Atmosphere, OSA 5th Topical Meeting, Williamsburg, Nov. (1991). 
D.P. Donovan, J.A. Whiteway and A.I. Carswell, ``Correction for Non-linear Photon Counting Effects in Lidar Systems'', Proc. Optical Remote sensing of the Atmosphere, OSA 5th Topical Meeting, Williamsburg, Nov. (1991). 

Publication list for Thomas J. Duck

Other Refereed Publications
Lidar observations of gravity wave activity and Arctic stratospheric vortex core warming T. J. Duck, J. A. Whiteway, and A. I. Carswell. Geophysical Research Letters, 25, 2813-2816, 1998. 
Multiwavelength lidar aerosol measurements made at Eureka (80 0N, 86 0W) during early 1995 D. P. Donovan, A. I. Carswell, T. Shibata, J. C. Bird, , T. J. Duck, T. Itabe, T. Nagai, S. R. Pal, O. Uchino, and J. A. Whiteway. Geophysical Research Letters, 25, 3139-3242, 1998. 
Modelling ozone laminae in ground-based Arctic wintertime observations using trajectory calculations and satellite data G. L. Manney, J. C. Bird, D. P. Donovan, T. J. Duck, J. A. Whiteway, S. R. Pal, and A. I. Carswell. Journal of Geophysical Research, 103, 5797-5814, 1998. 
Measurements of ozone at the Eureka NDSC station J. C. Bird, S. R. Pal, A. I. Carswell, D. P. Donovan, T. J. Duck, D. Hlaing, D. Velkov, and J. A. Whiteway. Polar Stratospheric Ozone. Editors: N. Harris, I. Kilbane-Dawe, and G. Amanatidis. European Commission, Environment and climate research programme, Air pollution research report 66, Belgium, 1998. 
Measurements of gravity wave activity within and around the Arctic stratospheric vortex J. A. Whiteway, T. J. Duck, D. P. Donovan, J. C. Bird, S. R. Pal, and A. I. Carswell. Geophysical Research Letters, 24, 1387-1390, 1997. 
Ozone, column CLO and PSC measurements made at the NDSC Eureka observatory (80 0N, 86 0W) during the spring of 1997 D. P. Donovan, H. Fast, Y. Makino, J. C. Bird, A. I. Carswell, J. Davies, T. J. Duck, J. W. Kaminski, C. T. McElroy, R. L. Mittelmeier, S. R. Pal, V. Savastiouk, D. Velkov, and J. A. Whiteway. Geophysical Research Letters, 24, 2709-2712, 1997. 
Evidence for critical level filtering of atmospheric gravity waves J. A. Whiteway and T. J. Duck. Geophysical Research Letters, 23, 145-148, 1996. 
Ozone and aerosol observed by lidar in the Canadian Arctic during the winter of 1995/96 D. P. Donovan, J. C. Bird, J. A. Whiteway, T. J. Duck, S. R. Pal, and A. I. Carswell. Geophysical Research Letters, 23, 3317-3320, 1996. 
Lidar measurements of the stratosphere at the Eureka and Toronto NDSC stations S. R. Pal, A. I. Carswell, J. C. Bird, D. P. Donovan, T. J. Duck, and J. A. Whiteway. SPIE, 2833, 28-39, 1996. 
Measurements at the Eureka Arctic NDSC station with a Raman DIAL system A. I. Carswell, D. P. Donovan, J. C. Bird, T. J. Duck, S. R. Pal, and J. A. Whiteway. Advances in Atmospheric Remote Sensing with Lidar, Springer Verlag, Berlin, A. Ansmann, R. Neuber, Eds., 1996. 
Lidar Observations of stratospheric ozone and aerosol above the Canadian High Arctic during the 1994/95 Winter D. P. Donovan, J. C. Bird, J. A. Whiteway, T. J. Duck, S. R. Pal, and A. I. Carswell. 
Geophysical Research Letters, 22, 1995. 

Lidar group publications from most recent. Sept 21 98
Carswell, A. I., R. Berman, J.C. Bird, D. P. Donovan, T.J. Duck, D. Hlaing, S. R. Pal. D. Velkov, and J. A. Whiteway, Lidar Measurements of the Stratosphere at the Canadian NDSC Stations, LT-ACT Workshop, June 1999.
Donovan, D. P., A. I. Carswell, , T. Shibata J. C. Bird T. J. Duck, T. Itabe, T. Nagai, S. R. Pal, O. Uchino,, and J. A. Whiteway, Multiwavelength lidar aerosol measurements made at Eureka (80 N, 86 W) during early 1995,  Geophys. Res. Lett 25, 3139-3142, 1998.
Bird, J. C., D. Velkov, D. P. Donovan, A. I. Carswell, S. R. Pal, S. Guo, Comparison of Temperature and Ozone profiles derived from DIAL and SAGE II measurements over Toronto, Nineteenth International Laser Radar Conference, Editors U. N. Singh, S. Ismail, G. K. Schwemmer, NASA/CP-1998-207671/PT1, July 1998.
Donovan, D. P., J. C. Bird, A. I. Carswell, T. J. Duck, T. Itabe, T. Nagai, S. R. Pal, O. Uchino, T. Shibata, and J. A. Whiteway, Multiwavelength Measurements of Arctic Lower Stratospheric Aerosol at Eureka, Nineteenth International Laser Radar Conference, Editors U. N. Singh, S. Ismail, G. K. Schwemmer, NASA/CP-1998-207671/PT1, July 1998.
Carswell, A. I., J.C. Bird, D. Donovan, T.J. Duck, S.R. Pal and D. Velkov, Lidar Measurements of Stratospheric Ozone at the Eureka NDSC Station, 1993 to 1998, Nineteenth International Laser Radar Conference, Editors U. N. Singh, S. Ismail, G. K. Schwemmer, NASA/CP-1998-207671/PT1, July 1998.
Manney, G. L., J. C. Bird, D. P. Donovan, T. J. Duck, J. A. Whiteway, S. R. Pal, and A. I. Carswell, Modelling ozone laminae in ground-based Arctic wintertime observations using trajectory calculations and satellite data, J. Geophys Res 103,  p5797-5814, March 20, 1998.
Bird, J. C., A. I. Carswell, D. P. Donovan, T. J. Duck, S. R. Pal, Stratospheric Studies at the Eureka NDSC Station Using a Rayleigh/Raman Differential Absorption Lidar, Atmospheric Ozone, vol. 1, Editors R. D. Bojkov, G. Visconti, International Ozone Commision, Feb. 1998
Bird, J. C., S. R. Pal, A. I. Carswell, D. P. Donovan, G. L. Manney, J. M. Harris, and O. Uchino, Observations of Ozone Structures in the Arctic Polar Vortex, J. Geophys. Res., 102, pp10,785-10,800, 1997. 
Bird, J. C., S. R. Pal, A. I. Carswell, D. P. Donovan, T. J. Duck, H. Laing, D. Velkov, J. A. Whiteway, Measurements of ozone, Aerosol, and temperature at the eureka NDSC Station, Foruth European Symposium on polar Stratospheric ozone, Schliersee, Bavaria, Germany, 22-26 Sept. 1997.
Carswell, A. I., J.C. Bird, D. P. Donovan, T.J. Duck, S.R. Pal and J. A. Whiteway, Lidar Measurements of Stratospheric Ozone at the Eureka NDSC Station, Aug. 1997.
Pal, S. R., J.C. Bird, A. I. Carswell, D. P. Donovan, T.J. Duck, D. Hlaing, and J. A. Whiteway, Lidar Measurements of ozone, aerosol and temperature at the Canadian Arctic NDSC Station, 24th Annual European Meeting on atmospheric studies by optical methods, Andenes, Norway, Aug. 1997.
Orsolini, J., G. Hansen, U.-P. Hoppe, G. L. Manney, M. Serwazi, J. C. Bird, Lidar Observations and modelling of ozone laminae, 24th Annual European Meeting on atmospheric studies by optical methods, Andenes, Norway, Aug. 1997.
Donovan, D. P., H. Fast, Y. Makino, J. C. Bird, A. I. Carswell, J. Davies, T. J. Duck, J. W. Kaminski, C. T. McElroy, R. L. Mittermeier, S. R. Pal, V. Savastiouk, D. Velkov, and J. A. Whiteway, Ozone, Colunm ClO, and PSC measurements made at the NDSC Eureka observatory (80* N, 86* W) during the spring of 1997, Geophys Res. Lett. 24, pp 2709-2712, 1997.
Whiteway, J. A., T. J. Duck, D. P. Donovan, J. C. Bird, S. R. Pal, and A. I. Carswell, Measurements of gravity wave activity within and around the Arctic stratospheric vortex, Geophys. Res Lett 22, pp 3389-3492,-1997.
Bird, J. C., A. I. Carswell, D. P. Donovan, T. J. Duck, S. R. Pal, Stratospheric Studies at the Eureka NDSC Station Using a Rayleigh/Raman Differential Absorption Lidar, XVIII Quadrennial Ozone Symposium, L'Aquila, Italy, 12-21 Sept. 1996.
Carswell, A. I., D. P. Donovan., J.C. Bird, , T.J. Duck, S.R. Pal and J. A. Whiteway, Measurements at the Eureka Arctic NDSC Station with a Raman DIAL System, Advances in Atmospheric Remote Sensing with Lidar, 18th ILRC Berlin, July. 22-26, 1996, Springer
Donovan, D. P., J. C. Bird, J. A. Whiteway, T. J. Duck, S. R. Pal, A. I. Carswell, J. W. Sandilands, and J. W. Kaminski, Ozone and aerosol observed by Lidar in the Canadian Arctic during the winter of 1995/96, Geophys Res. Lett. 23, pp 3317-3320, 1996.
Shiv R. Pal, Allan I. Carswell, John Bird, David Donovan, Thomas Duck, and James Whiteway, Lidar measurements of the Stratosphere at the Eureka and Trornto NDSC Stations, SPIE, Aug. 4-9, 1996. 
Carswell, A. I., D. P. Donovan, J. C. Bird, T. J. Duck, S. R. Pal, and J. A. Whiteway. Measurements at the Eureka Arctic NDSC station with a Raman DIAL system Advances in Atmospheric Remote Sensing with Lidar, Springer Verlag, Berlin, A. Ansmann, R. Neuber Eds., 1996.
Donovan, D.P., J. C. Bird, J. A. Whiteway, T. J. Duck, S. R. Pal, and A. I. Carswell, Lidar Observations  of Stratospheric Ozone and Aerosol, Geophys. Res. Lett, 22, 3489-3492, 1995.

Instrument Description:
 [UVB:  Include list of instrument spec's that are or are not met.  See UVB instrument validation appendix for list of instrument spec's.]

RAMAN OZONE DIAL
Transmitter:
Laser	Lumonics EXCIMER-600 (unstable resonator optics)
Wavelengths	308 nm (generated by laser)
		353 nm (Raman 1st Stokes vibrational in H2)
Pulse Energy	100 mJ (@308nm), 10mJ (@353nm)
Pulse length	13 ns.
Spectral Width	0.7 nm.
Repetition Rate	300 Hz.
Final Beam Div.	0.2 mrad. (66% of energy)

Receiver:
Telescope	1 meter, f 2.5 Newtonian
Field of View	0.5 - 1 mrad.
Optical BW	2.5 nm FWHM
4-channel	308,353,332,385 nm.
Data Acq.	Photon Counting
Range Res.	Usually 300 m.

Detectors and Signal Processing:
Photomultiplier	Hamamatsu H5783P-03
Amplifier	10 x Phillips 770
Discriminator	Phillips 704
Counters	Optech PC plug-in boards (700 MHz.)

Algorithm Description:
 [LIDAR:  Include information on unit conversion if pressure or mixing ratios appear in the data file.]

The DIAL technique used with 308 and 353nm.  Signals from three altitude ranges are merged producing a single profile and from that the ozone profile is calculated.  The derivative is found by the least square fit to the slope of ln(353/308).  The error of this fit is the error of the derivative or d_(dS/dr) ie. the slope.  The width of the window generally increases with height in order to keep the estimated error within a given percentage below a given altitude.

Relative density profile from the lidar 353 signal and reference density at 35-40 km give absolute density profile accurate above 35 km where there are no aerosols.  The absolute density profile with pressure reference at 80 km give a pressure profile by integrating downward. The pressure profile then gives the temperature profile.

The aerosol scattering ratio R is calculated using the 353 signal and an iterative scheme based on an assumed alpha/beta (extinction/backscatter) ratio. 

Expected Precision/Accuracy of Instrument:
- Listed in data files.

Instrument History:  
(dates and description of significant changes in instrument or algorithm)

1990 - system installed and operated (308,353 nm.)
1991 - 
1992 - 
1993 - 
1994 - 
1995 - raman ozone channels added (332, 385nm)
1996 - 
1997 - 
1998 - water vapor channel (405.6 nm.) tested
1999 - 
2000 - 

