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MEASUREMENTS & VARIABLES

= TARGET SIGNATURE
= PULSE SPREADING
= PULSE DISTORTION
= VARIATIONS IN CG CORRECTION

= LIDAR CROSS-SECTION
= ABSOLUTE VALUE & VARIATION IN FAR FIELD (WRT VELOCITY ABBERATION)
= WAVELENGTH & POLARIZATION DEPENDENCE

= MEASUREMENT VARIABLES
= LASER WAVELENGTH AND MODE (CW vs PULSE)
= POLARIZATION
= RECEIVER POSITION IN FAR FIELD
= LAGEOS ORIENTATION



PULSE SPREADING & DISTORTION
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TEST SYSTEM ELECTRO-OPTICS
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A= 1.06 MICROMETERS
FULL WIDTH AT HALF MAXIMUM: 90 ps

PULSE MEASURED BY GaAsSb PHOTODIODE

Figure 4a, Nd:YAG laser modedocked pulse.

50 ps

A =053 MICROMETERS
FULLWIDTH AT HALF MAXIMUM: 60 ps
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LAGEOS ORIENTATION (LATITUDE)

PULSE SPREADING (FWHM) IN ps
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Figure 13. Pulse spreading induced by Lageos.
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LAGEOS ORIENTATION (LATITUDE)

CG CORRECTION-----MEAN=251 mm

DEVIATIONS FROM MEAN IN MM - HALF MAX. DETECTION
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EFFECTS OF COHERENT FADING------ RESULTS FROM CROSS-SECTION MEASUREMENTS + RETRO

RELATIVE
PROBABILITY

HISTOGRAM OF REFLECTED PULSE
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Figure 21, Lageos pulse shape variations due to
coherent fading.



LAGEOS OPTICAL CROSS-SECTION

KEY PARAMETER IN DETERMINING RECEIVED SIGNAL LEVEL

MEASUREMENTS MADE AT 4 WAVELENGTHS

EMPHASIS ON FAR FIELD ANNULUS (34-38 uR) TO ACCOUNT FOR VEL. ABBERATION

DESIGN GOAL-----10 MILLION SQ. METERS



LASER RANGING SYSTEMS---CIRCA 1976

Table 2
Parameters of Existing and Proposed
Laser Tracking Stations

Tracking (A) E. n Dy o O, , Py
Station Goules) | (%) |(ecm) | (%) | (mrad)| '® |(M? X 10%%)
SAO 1 6943 0.50 3.0 51 34 0.6 0.5 0.20
SAO 2 6943 0.50 3.0 51 34 0.6 0.5 0.20
SAO 3 6943 0.50 3.0 51 34 0.6 0.5 0.20
MOBLAS 2 6943 0.25 2.5 51 15 0.25 | 0.5 0.22
MOBLAS 1 6943 0.80 2.5 4] 15 0.15 { 0.5 1.24
MOBLAS 3 6943 0.80 2.5 51 15 0.15 { 0.5 1.91
MOBLAS 4* | 5320 0.25 10.0 75 26 0.20 | 0.5 3.86
MOBLAS 5* | 5320 0.25 10.0 75 26 0.20 | 0.5 3.86
" MOBLAS 6* | 5320 0.25 10.0 75 26 0.20 | 0.5 3.86
MOBLAS 7* | 5320 0.25 10.0 75 26 0.20 | 0.5 3.86
MOBLAS 8* | 5320 0.25 10.0 75 26 0.20 | 0.5 3.86
STALAS 5320 0.25 10.0 61 0.15{ 0.10 | 0.5 5.90

*¥Under development




RECEIVED PHOTOELECTRONS PER PULSE
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(SINGLE SHOT) RANGE PRECISION VS RECEIVED SIGNAL STRENGTH
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LAGEOS OPTICAL CROSS-SECTION

* RESULTS
* .44 um 4.3E6
* .53um 7.1E6
* .63um 5.3E6
e 1.06 5.7E6

+/- 3 db VARIATION WITH LAGEOS ORIENTATION FOR DIFFERENT POLARIZATIONS...UNCOATED CCRs



CROSS SECTION
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Prelaunch Testing of the Laser
Geodynamic Satellite (LAGEOS)



