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^S dXÄ ^S'ÄffiÄ. for good penance against 

distant and dim targets. at.„I0. ,-CH tn illuminate 35 different satellites at the A coherent, pulsed, near-infrared laser w^ui to illummate i^re 
Starfire Optical Range (SOR), near Albuquerque NM   The1mete ^ear^noise ^ camera 
Director (SBD) was used to transmit pulses at a 1/7 Hz rep.etition     ^ A 10 Regults 

collected speckle returns at a re-imageW1 P^*e IXLtric data are consistent with 
include first ever resolved samite w^body sp^^ ^oio comparing 

porarizatronDepolarization data represent losses to a coherent imaging system. 

Laser Illuminator . , Cnh«tnntia1 enersv ner pulse, excellent beam 
Laser illuminator ^irff^3^ ^Lmp pumped) iodine 

quality, and superb coherence. Al3 m c o J™^n^nora y    ^ ^  Coherence 

&TafdÄ^ 
*SÄ Ä5SÄfrÄ5 PÄ, an o^vaUe poinK 
on a target. routine basis  More energy was available, but 

thepulsx
pe:= 

to 20 shots per engagement. 

Transmitter/Tracker System _ Q„™ratpiv track satellites as dim as 10th visual 

was 
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optics. , ,       .   t    atin th. wnvpien2th band between 600 nm and 900 nm was P        Sunlight reflected from the target in the waveteagh Dana ifier ^ a Hamamatsu 
used for target fine tracking, Jhe tijclc «sor employed a Gen w ?MT dosed ^ 
position-sensitive Photomulüpher tube (Pj^ ^c

e
k

S1
b
g^dwidths were utilized: 3 Hz for very dun 

Lund the beam steering mirror 0SM). T^tra
f^ ^ targets.  The target set ranged from 

targets, 17 Hz for normal operation and 75 ^ »r Dn«ni   J wefe nQt trackabie). 
approximately MV = 4 at the^brigh es   to^ tess than MV ^ ^ night tQ ^ due t0 
Individual objects varied in brightness over thecourse ui    F les_ 
changing viewing geometry, variable weather ^J^X^ a 458 nm wavelength §  System alignment, boresight and po^-ah^d we e^ach^ us   g ^ mQd 

alignment beam that was injected into ^.^SS to estimate the position and 
The alignment beam regurgitated from *e cavity then sens ^ ^ ^ satelUte 

pointing of the high power beam.   The po^f£™?\he point/ahead control loop.  The 

' ifttSjSÄÄ Ä predict the pa* of the high power 

beam. . f ,lnw..  Targets were selected during pre-mission planning. 
An operations summary fp^-.^^^ed into the mount control computer prior 

Ephemeris data and predictive avoidance times ^^^"^0^. The target was normally 
toVpass. Rough pointing was accomplish FQV of approximately 4 
acquired in the wide ^ld-oj-view (^ 
Sfe& SneT^^^^^ the object in the 60*80 microradian 

-toSrÄ 
ÄOT,^^ safety check was an aircraft 
watch operator holding down a ready-to-fire button. 

Receiver System ,        Dil.plane image of the returning speckle 
The receiver system was required to record a pupu P - determine the amountof 

patterns.  The system had to ^f^^^J^J^L radiometry values tobe 
depolarization of the light induced by the taxge , and w ow since ^polarization 

i&JZX rios^^ÄTXra". >i-iy PolaH^d, coherent specie 
PatKrn Referring to Figure 1. the returning 1.3 ^^tT^^T^cZ^o^cl 
teleseope at the SOR andla low-noi*,B.camera "^^s^/SThemnsmitbeamPfrom 
system actually separated the linear y polanze d ligh^ ™t was ^g & ^^ ^ ^ 
the light scattered into the cross polarization. The optictdsystem ™°V   z Me 

adjusted the pupil image magnification »3" a^"a^Sü0Sge Accurate radiometric 
&ÄÄS3S« JK^-'WÄSU in me laboratory before the 

system was fielded -SSÄ2^«Ä 

model. The open-loop pointing of this• "l0»"^^6^'3 ™ image of the target which 



acquisition, pointing, tracking, and ü ^^f^^^^I^^ents 0f a set of approved satellites. 

The graph shows the tea! number o returned P^'o^t reach**s
v^facross the entirc pass 

aperture was the full 1.5 m diameter   ^t ifshortSr^es dun™g the middle of the pass. The 

^toÄ«^3r   probaMy primari'y   t0 

3. The fisure shows returns from five ^^^^^^^^^^rigoxt.A&vfof 
pass. The>terns are all scaled to a ^^^^^^^l^^ full detail of the 
Sie brightest speckles are slightly saturated * ^ <^*^J ^e would expect for a coherent 
speckk patterns. Visually, the pupil images appear ^ed as S very high. The fringing 
return. Initial analysis shows that ^ contras tin the pa^^Jg ^° dJ^ &atthis particular 
pattern discernible at approximately 45^degreett»^^^SiS immediately obvious, the 
satellite's longest dimension was onentecI along that^axis• ^u|n velocity of the speckle 

^£^^^^£*% Änderway to remove the effects of 

figure 4 shows some '^«^S^^^^. ^Ä S 
vertical axis is the total ^rtt^JffiS backscatter cross-sections, 
targets are grouped in seven classes that were ±0^^^r a^Decific satellite. These values 

,Th§e dark bars in the graph are average^aximum re u ns for a specific sate     ^ 
were obtained by finding the maximum ^J^J^^™?™^ object. In other words, the 
and averaging these maximum values ove ^^^^^IL are values calculated 
dark bars represent the typical best shot « a given^ l P&{ estimated target cross- 
using a radiometric model that incorporates the syr^ ™sf ^^ «best- shot rSturns are 
sections, laser beam quality, etc. The ^s^^ may include glints or 
larger than the predicted returns, which is expec^d^^m°f^n^ons Only class 6 targets 
other advantageous phenomena such ^aÄrÄ«ofto targets 

new experimental facility at the Starfire 0V£c*l^f>™^£™£V£iteäwtloi>™ntof 

development. 
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