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PROJECT OVERVIEW

SATELLITE LASER RANGING STATION
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RESULTS AND DISCUSSION

[ T R'ecgived' P9W'er'vs Di'sténge'for D'iff('arevnt D(altect9r§ iq Satglli?e !_atserT R'angin'g' ] leb Laser Power: 100 W Detector Performance Comparison in Satellite Laser Ranging
40F i i Microbolometer - 200 1+ -~ e SRSt IS, AU MU, S A S AU AU SUUNES SN SUUUNS SO SR SUSSSE SE. > 3w T o T
: \E i —— CMosS f f T ¢ Received Photons (532 nm) | &
of | i Quad Detector 1 1 75} | | | ¥ Received Photons (1064 nm) { 3
: ! — InGahs | © [ l I Received Photons (1555 nm) | & e
! l: i — APD 1 ©9150F | i i : . 1 9
20F | : LEO 10 1S
T | \ : MEO ] V¥ i _ 1 8
S 1of i --- 1ss(~400km) | @ 1.25¢ | | LASER Range Equation: 1
o ' ! --- GPS(~20,200km) 1 [ 12 2
ng_ 0:— _ i ] S 1.00 : | . . | 2 x 107} i
g i\\ \\L—ﬁ-—-._h 'E% 0 ?55— ITL | N.. = Pe X Ar X Tsys X Tatm E §
g-100 = : = 1 I T nx(RX6.)2XE |
= % : > 050} H ‘ P |
o — ! 3 0.50F | | | | —
20 ) e Sy o 1 | I%: i Comparison with CCD and CMOS:
I : \\l\:ﬁ_________ ] o 0.25F III_-—':_ | _ | _ ] I °
-30p e e e 000l b |« CCD Detectors: High sensitivity, low noise,
1 1 T — i . = GOm0 - O - Ol 0= - 000 -G = D=0 = Ol O - Gl - - 0= 00000 0= 0= 0000 0= =000 0- 0= ] . .
0 5000 10000 15000 20000 25000 30000 35000 400 500 600 700 800 900 1000 fequires coollng.
Distance (km) Altitude of Target (km) . « CMOS Detectors: Fast response, low
o )
ne (After) 4, power, noisier than CCDs.
erore
CioS Detector: Comparison of Detector Parapeters e * Microbolometers: No cooling needed,
Received Power: -7.37 dBm ' . . oy .
Carrier-to-Noise Ratio (C/N): 181.53 dB con - 0.00 excels in IR detection, less sensitive In
10.05 Image Credit: (i) Retroreflector, Lumi Space, (ii) Microbolometer, GSTIR ‘ol
e Detecton z looss € () pace, (i) visible spectrum.
Received Powsr: -7.13 dBEm 4% 50032
Carrier-to-MNoise Ratio (C/M): 183.87 dB & '
10.02
Microbolometer Detector: —%0.01 CONCLUSIO{q AND FUTU RE WORK
Received Powsr: -8.46 dBm 50.00
Carrier-to-Noise Ratio (C/MN): 98.54 dB (}moo’ & &e':-é \@bé\' ) R e s <=
& & * SLR systems track objects at various distances, ;.
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* Material Selection: High TCR materials like VOx and a-Si improve IR P g y 8 A
sensitivity. * Microbolometers with infrared optical antennas . "
* Infrared Optical Antennae: Enhances detection by focusing IR and high TCR materials may potentially enhance *
radiation. SLR detection and IR sensitivity.
* Reduce Pixel Size: Increases resolution but may affect NETD. * Current tracking models require real-time| izoom-nm
: L : improvements to achieve 1m accuracy for over | i i
* Thermal Isolation: Reduces thermal noise, improving SNR. X P , , y e
: : e . . % 150,000 space debris objects as small as 1cm. e g e i), . s
* Dynamic NUC Mapping: Compensates for drift, improving stability. ‘ e e e e i e v e



https://www.mdpi.com/2073-4433/12/7/918
https://www.gst-ir.net/products/uncooled-infrared-detectors/640X512/gst612m.html
https://www.google.com/search?client=safari&sca_esv=7bed0de0dada41c5&rls=en&sxsrf=ADLYWIIixjdAaJzPlkMDbl374530kagNNQ:1725225486557&q=CMOS+detector&udm=2&fbs=AEQNm0DPvcmG_nCbmwtBO9j6YBzM68ZanC7g01Skprhw5JoufVCiMv-hxC44jt6JduRQysBab-bgQXjPraaWFXMvOy8Kr1OAG3K-aj3De4zf3-LxKtkBtWaSCp743evHzhY6J0rIQUCXki65vOxhV0cGJtj0S1dF8YREnKrWtJctBkTv8-bs83YpB7p3IMTdYvjisDEty1xSxeLS4B_TKFXUiCrenmEMcA&sa=X&ved=2ahUKEwi4nqLi1aKIAxV-W0EAHdQZEMsQtKgLegQIERAB&biw=1440&bih=820&dpr=2#vhid=ITMtiCvuBb8j6M&vssid=mosaic
https://www.google.com/search?client=safari&sca_esv=7bed0de0dada41c5&rls=en&sxsrf=ADLYWIIixjdAaJzPlkMDbl374530kagNNQ:1725225486557&q=CMOS+detector&udm=2&fbs=AEQNm0DPvcmG_nCbmwtBO9j6YBzM68ZanC7g01Skprhw5JoufVCiMv-hxC44jt6JduRQysBab-bgQXjPraaWFXMvOy8Kr1OAG3K-aj3De4zf3-LxKtkBtWaSCp743evHzhY6J0rIQUCXki65vOxhV0cGJtj0S1dF8YREnKrWtJctBkTv8-bs83YpB7p3IMTdYvjisDEty1xSxeLS4B_TKFXUiCrenmEMcA&sa=X&ved=2ahUKEwi4nqLi1aKIAxV-W0EAHdQZEMsQtKgLegQIERAB&biw=1440&bih=820&dpr=2#vhid=ITMtiCvuBb8j6M&vssid=mosaic
https://ivscc.gsfc.nasa.gov/publications/gm2016/002_appleby_etal.pdf

	Slide 1

