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1. AUTHORITY.

a. AR 40-5, Health and Environment, 25 September 1974.

b. Letter, DRSEL-NV-SE, Night Vision Laboratory, 1 February 1977,
subject: Laser Safety, and indorsements thereto.

2. REFERENCES.

a. AR 40-46, Control of Health Hazards from Lasers and Other High
Intensity Optical Sources, 6 February 1974.

b. TB #MED 279, Control of Hazards to Health from Laser Radiation, 30 May
1975.

3. PURPOSE. To evaluate the potential hazards associated with the use of
the light detection and ranging (LIDAR) system lasers and to make

recommendations designed to limit exposure of personnel to potentially
hazardous radiation from these devices.

4, GENERAL.

a. Background. The Stanford Research Institute (SRI) Mark 1X ruby and
CO2 LIDAR system is used in experiments to take simultaneous multispectral
transmissometer measurements and backscatter measurements to explore the
relationships between propagation and the physical microstructure of the
atmospheric aerosol during conditions of fog, rain, snow and military smoke.
The system employs two lasers: one which operates in the visible, the ruby
laser; aid another vehicle operates in the far infrared, the COz laser used
to test effects at the far infrared laser wavelengths. Personnel of the US
Army Environmental Hygiene Agency performed measurements of the LIDAR Mark IX
system at Dugway Proving Ground, UT on 22 September 1977.

b. Inventory. Only one LIDAR Mark IX system had been constructed at the
time of the study.

Cc. Instrumentation.

(1) EG&G Model 580 Radiometer System with Type 23A detector head.
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(2) Laser Precision Corp. Model RK 3230 energy meter with Type R108-28
detector head.

(3) Scientech Model 364 power energy meter with Scientech discalorimeter
Model 360401.

d. Abbreviations. A table of commonly used radiometric termms and units
is provided in the appendix.

5. FINDINGS.

a. Laser OQutput Parameters for Ruby System.

(1) Wavelength: 694.3 nm

(2) Radiant Energy: 1.0 J/pulse (specified) 0.5 J/pulse (measured)
(3) Emergent Beam Diameter: 2.0 cm

(4) Pulse Width: 30 ns

(5) Pulse Repetition Frequency (PRF): 1 Hz

(6) Beam Divergence: 0.5 mrad (focused), 1.8 mrad (unfocused)

b. Laser Output Parameters for CO» System. This system uses a Lumonics
TEA-101-2 laser.

(1) wWavelength: 2.5 to 11 um (used at 10.6 um)
(2) Radiant Energy: 5.0 J/pulse (maximum), 0.7 J/pulse (measured)
(3) Beam Divergence: 1.2 mrad (focused), 2.3 mrad (unfocused)
(4) Pulse Width: 0.05 to 50 ns
(5) PRF: 1 Hz
(6) Emergent Beam Diameter: 2.5 cm ‘
c. Beam Characteristics as a Function of Range. The protection standard
(PS) for intrabeam viewing of a single pulse for the ruby laser is 0.5 u.Jd/cm? '

and for the CO, laser it is 10 mJ/cm¢. Beam radiant exposuse measurements
were taken at 1.0 km for both lasers; a reading of 12 uJ/cm¢/pulse was

obtained for the ruby laser and 20 ud/cmzlpulse was obtained for the CO2
laser. A theoretical plot of irradiance vs range with measured and
theoretical values is provided in the Figure.
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d. Warning Label. A warning label was permanently attached to the CO;
laser transmitter and read: Danger, invisible laser radiation. Avoid eye or
skin exposure to direct or scattered radiation. The ruby laser had a warning
label which read: Danger, Laser Light.

6. DISCUSSION.

a. Hazard Classification. Both lasers considered in this study emitted
optical radiation in excess of the upper limits for Class III lasers hence
both are Class IV high power lasers in accordance with Table B-2, Appendix B,
TB MED 279.

b. Optical Viewing Instruments. Viewing the direct beam with magnifying
optics may increase the corneal radiant exposure by as much as the square of
the magnifying power of the optical device for the ruby laser, while viewing
the CO2 laser through optics will actually attenuate the beam coming through
the optics.

7. CONCLUSION. Both Tasers emit optical radiation which exceed current
protection standards. These devices may be operated safely, however,
provided appropriate precautions are taken.

8. RECOMMENDATIONS. Maintain adequate communication between operator and
personnel downrange at all times when either laser is being operated
(paragraph 5-31, AR 40-5).

a. Ruby Laser.

(1) Do not permit unprotected personnel in the beam path out to a
distance of 9.9 km from the laser transmitter (paragraph 5-31, AR 40-5).

(2) Provide eye protection with an optical density of 6.3 or greater at
694.3 nm for personnel downrange within the nominal hazardous distance of the
laser [paragraph 1-5d(3), AR 40-46].

b. COp Laser.

(1) Do not permit unprotected personnel in the heam path out to a
distance of 110 m (focused) or 210 m (unfocused) from the laser transmitter
(paragraph 5-31, AR 40-5).
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; : (2) Provide eye protection with an optical density of 2.7 or greater at W
far infrared (2.5 to 11.0 um) for personnel downrange within the ?\ominal |

hazardous distance. ‘
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