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Multi Color Satellite Laser Ranging at Czech Technical University
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-'.-é.f'."nfe are reporting on of ocur activity on satellite laser ranging (SLR) usimg muliiple wavelengths. The design and diagnostics of a hydrogen Raman-shifted picosecond MNd:YAG “‘K\“
laser operated on 10 Hz repetition rate are presented. Both the far-fisld beam structure and femporal picosecond pulse profile are monitored for different laser configurations.
The optimurn laser configuration has been implemented fo the SLR station in Shanghal for two color ramging. To detect the returned signal, the single photon avalanche
defector (SPAD) is operated in active gated and gquenched photon counting mode. The silicon, germanium, and gallium arsenide phosphide-based SPAD are used depending

'\,._'3"" wavelength to cover nearly the enfire opfical region having the single photon response, temporal resolution beiter than 120 ps, and quantum efficiency of about 15 %. _f,r'
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Why ranging at multiple color simultaneously? Direct atmosphere dispersion measurement. How to generated more colors simultaneously?

e S The principle of multi color
L Satellite Laser Ranging (SLR)
: — opfical radar with wariable
delay between pulses with
different color due to variable

To ensure required parameters (picosecond time jitter between
pulses, temporal profiles, far-field spatial structure, energy in
pulse) of laser signals on both used wavelengths the stimulated
Faman shift in gases was selected. It is described by sguation:

Yo AR Rl ey L Lk, S T
: o= & ggted ™ pamp graph), and k is 1 for the first antistokes,
= L = -1 for the first siokes, etc.
e, i Wettzell, Germany: WLRS 532 / 1064 nm + TIGO 426 / 852 nm
Waizell Lasar Ranging Siaton Trassponabie lmegrated Seodelic Obsaranory, resendy moved o Coscapeiin Chia
Graz, Austria — 435 /532 / 682 nm g : . o .
v _ - 1 Al = e = China — Czech joint project
Graz SLR wih Gads® SPAD u E I:"l ﬁ:ﬂ’ﬁi ﬁ)ﬁ?ﬂ“ﬁﬁ =T 'lﬁ: 1-"1—-_2!'] for multrwawvelength SLR
= iohn | eyssam RS ai 1000 phionens el E . . ;
= < ib Shanghai, China Frague, Czech Republic
I e s a5 4357532 /682 nm 4357532 /682 /1064 / 1543 nm
T smaalE £ i@ D infrarad beam profia dagecstios
g < £ o 5 . : e f
- £2 = - FACSY i .
R L A P - FEr - 533 E‘ =T T 1084 e 1543 nm
- ’ _ an Lo e wasshar gty =N = . . L — et
Famge residuals with respect to LY o R e e e
predicted satellite orbit, multiple colors GaAsF and silicon SPADs E ﬁ B F Bctive-paene wude-acking aed
echoes signal are distort by slevation comparison  fest over entire - i SRR . S R o
angle dispersion dependence [2, 3]. Graz SLE measurement chain. E g it : . 3 S P A
E E ;"' "i r " - ard resousing e Jodars i
— : e 3 The part of Raman laser in Czech
Uelife e =i B2 AU R R ST I Technical University (CTU) lab for

¥ The optical scheme of Raman laser beam profile testing and funing [4].
i= onnew Shanghai 5LR cbservatory.  results for 10864/1543 nm on top.
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