PNL-7821
UC-900

/

Approved for public release; distribution is unlimited

Microscope-Quantitative
Luminescence Imaging
System (M-QLIS) Description
and User’s Manual

C. R. Batishko
K. A. Stahl

October 1991

Prepared for

Armstrong Laboratory for Human Systems
Brooks Air Force Base, Texas

under a Related Services Agreement

with the U.S. Department of Energy
Contract DE-AC06-76RLO 1830

Pacific Northwest Laboratory
Operated for the U.S. Department of Energy
by Battelle Memorial institute

LZ8L-TNJ

$£%Battelle



DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neilher the United States Government nor any agency
thereof, nor Battelle Memorial Institute, nor any of their employecs, makes any
warranty, expressed or implied, or assumes any legal liability or responsibility for
the accuracy, completeness, or usefulness of any information, apparatus, product,
or processdisclosed, or represents that its use would not infringe privately owned
rights. Reference herein to any specilic commercial product, process, or service by
trade name, traclemark, manufacturer, or otherwise does not necessarily constitute
or imply its endorsement, recommendation, or favaring by the United States
Government or any agency thereof, or Battelle Memorial Institute. The views and
opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.

PACIFIC NORTHWEST LABORATORY
operated by
BATTELLE MEMORIAL INSTITUTE
for the
UNITED STATES DEPARTMENT OF ENERGY
under Contract DE-ACO6-76RLO 1830

Printed in the Uniled States of America

Available lo DOE and DOE contractors from the
Office of Scientilic and Technical Information, P.O. Box 62, OQak Ridge, TN 37831;
prices available from (615) 576-8401, FT5 626-8401.

Availahle to the public from the National Technical Information Service,
LS. Department of Commerce, 5285 Port Royal Rd., Springfield, YA 22161.

-

w—

-



3 3679 00055 1947

Appraved for Public Release; distribution is unlimited.

MICROSCOPE-QUANTITATIVE LUMINESCENCE
IMAGING SYSTEM {M-QLIS} DESCRIPTION
ANO USER’S MANUAL

C. R. Batishko
K. A. Stahl

October 1991

Prepared for

Armstrong Laboratory for Human Systems
Brooks Air Force Base, Texas

under a Related Services Agreement
with the U.S. Department of Energy
Contract DE-ACO6-76RLO 1830

Pacific Northwest Laboratory
Richland, Washington 99352

PNL-7821
uc-500






SUMMARY

A Microscope Quantitative Luminescence Imaging System (M-QLIS) has been
designed and constructed. The M-QLIS is designed for use in studies of
chemiluminescent phenomena associated with absorption of radio-frequency
radiation. The system consists of a radio-frequency waveguide/sample holder,
microscope, intensified video camera, radiometric calibration source and
optics, and computer-based image processor with radiometric analysis software.
The system operation, hardware, software, and radiometric procedures are
described.
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SYSTEM OVERVIEW

The M-QLIS was developed for use in imaging and quantitative analysis of
very low 1ight level chemiluminescent phenomena taking place on the
microscopic level. The chemiluminescence is imaged via a conventional
microscope coupled to an intensified video camera, which have been
radiometrically calibrated in order to relate video signal levels to true
radiometric quantities. The video data can be captured (digitized) and
analyzed with the system’s microcomputer-based frame grabber/image processor
hardware and software. Through the use of a radiometric calibration
procedure, radiometric analysis software converts the digitized video grey
Tevels to the photon flux (in units of photons/second) being produced by the
sample.

Since the research program for which the M-QLIS was developed is aimed
at investigating phenomena associated with the absorption of radio-frequency
{RF)} radiation, an RF waveguide/sample holder was developed for the M-QLIS.
This waveguide/sample holder can be used to deliver RF radiation to the sample
and to position the sample under the microscope. The modular design of the
microscope itself allows for a high degree of flexibility in implementation of
additional or modified sample holders, etc.




























































































































































The design frequency for the sample holder was 2.45 GHz. This frequency
was chosen since it is commonly used in commercial microwave oven applications
and should, therefore, be useful for the investigations invelving the M-QLIS.
An additional benefit is the good availability of power supplies which operate
at this frequency.

The RF sample holder represents a significant improvement in power
delivered to the sample and in uniformity of the field, in comparison to the
previous design. A plot of microwave power distribution for the new and old
RF sample holders is given in Figure B.3. An un-calibrated vertical monopole
probe antenna mounted to a micrometer-driven translation stage was used to
sample the field at several points along a radius from the center of a sample
dish placed in each holder. The sample dish contained 0.12 in. of water. The
measurement conditions for each sample holder were nominally the same;
however, neither sample holder has been thoroughly characterized, so the
results presented here must be regarded as preliminary. The preliminary data
in Figure B.3 indicates that a) the new RF sample holder delivers over two
orders of magnitude more power than the previous design and b) the uniformity

of the new design is improved by a factor of approximately five with respect
to that of the previous design.
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