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- ® Maximum tracking speed and acceleration are 5%s and 1%s? in
{ Abstract } [ DeSIQn and Development of New SLR SyStem } orientation and 2%s and 0.5%s? in pitch.
A new SLR system with 1m aperture telescope Is designed and The new SLR system consists of 1m aperture telescope, telescope mount, servo- ‘ _
developed Iin Wuhan Jiufeng Station, and it will replace the controlling module, laser transmitting and receiving module, time and frequency "
original 60cm SLR telescope system by the end of 2016. The module, event counter and computer controlling module, and the block diagram of l !
original 60cm SLR system didn’t work for several years because the SLR system is shown in Fig.2. The satellite orbit prediction and laser ranging ]
of controlling circuit module of telescope mechanical structure data processing are carried out in computer control module. C-SPAD with the
and laser transmission module. The design and processing of performances of single photon detecting sensitivity, high quantum efficiency, time | I
laser transmitting and receiving module, mechanical structure and drift compensation and time resolution is used to detect echoes and generate “STOP” f
electronical controlling circuit have been finished, and the signal of event counter, and Latvia A033 event counter is used to measure the time =
ranging system including the telescope is In assembling and Interval between the laser launching moment and photon echoes receiving moment.
debugging now. The SLR system will work normally next year In order to realize daytime ranging, the narrow-band optical filter and powerful light
with the performance of daytime ranging with 1kHz repetition protector are added in conventional echoes receiving system. i e e A
frequency at the precision of cm. The SLR system will be Controlling *
planned to range satellites, detect space debris and research some Wether Command _: Servosystem » Telescope Mount
other SLR technologies. Instrument Fig.3 The preliminary Fig.4 The interferogram of combination test
4 | » assembly of telescope mount of 1m and 20cm aperture coating mirrors
Introduction } l Pl\gscﬁigt]’ Position Coder <«
y | [ Laser ranging plan in Wuhan SLR station
The satellite laser ranging technology is every important for Sending Command, 1kHz Laser > Transmitter Target |
satellr:te .Orb't determlnatlocrlls, >Pace ddebrls f:ieteczltlhon, geod?_sy, l The original 60cm SLR observation station Is one of ILRS stations,
Tl L oseaon sl 1 Ch. and Wt afong || Corpe <™ Consn gt Tiwr e <E65 | o Ut woredfor several v, Tho e SLR ystom i
SLR station is one of the fixed stations. The Jiufeng station is Controlling | L START v \-1-Vr? X DT Wi e PEFOMTIANCE Ot CoyHine Tangiig Tt year
_ _ _ system . START Time | STOP e future research plan of the new SLR system is as following:
approved by the Chinese Academy of Sciences in 1986, and the « Event Timer < C-SPAD ® finish ILRS routine observation missions and providing ranging
station _worked_ normally s_ince 1996. There are grav_ity Echo Moment — T TlPPS ¥ Gate Convollng Signa data for ILRS:
observatlor_\ statlor_l, SLR sta_ltlon, GPS sta_tlon, DORIS station oM ? LOMHy ® detecting uncooperative space target;
and Sﬁ on in (t:rESJlufenngtatlon o:‘: the Insl,:ltute of GeodeoslyI an(i ) - Time Frequency System %; Gate ® carrying out joint observations with some other SLR station in
Geophysics, now. Because of controlling circuit module o : - : -
telescope mechanical structure and laser transmission module, Fig.2 The block program of the new SLR system with 1 aperture telescope gziljr;ﬁ,g’sg%r;nzséhsui:]agﬁgalst:tli_ol'\;;statlon, Fangshan SLR station in
T—rllgvfe(zlcerp tilze:;ﬂge\/jtt)i ;rtg}:e(z:? 0C11:1C811|1_|;[2 \é\gtrilz)nf(\)/\r/aze;;g?cl)vﬁla@ Multilayer dielgctric filming of the_lm aperture t_elescope, machini_ng of telescope ® research_ing SOME new SLR technologies, _for example, remote
National ’Ministry of Finance last year. A new SLR system with mount, processing of_ laser transmitting apd receiving module have flr_nshed, and the automatic Co_ntrolllng of SLF_& station, laser time two-way transfer
1 aperture telescope Is designed and déveloped In Jiufeng station SLR. System including the telescope N assemb_lmg_ and _debugging now T_qe and sub-centimeter laser ranging.
now, and the SLR system will work normally next year preliminary a}s§embly of telescope mo_unt IS sh_own In Fig.3. The coated combination
’ ’ surface precision of 1m aperture primary mirror and 235mm aperture secondary L Summary
mirror Is measured by Panasonic 4D interferometer, and the interferogram is shown
In Fig._4. The fixed tres_tle_of secondary mirror keeps out test laser leading upper part The new SLR system with 1m aperture telescope is designed and
of the interferogram missing. The RMS and peak-to-peak value of surface precision . . . . )
are 0.06\ and 0.6A respectively, and the test wavelength A 1s 632.8nm. developed in Wuhan Jl_uefeng stat!o_n. Compared W't_h the original 60_cm
The new SLR system with 1m aperture telescope will replace the original 60cm SLR SLR_ s_ystem, it has hlghe_r repetl_t |(_)n frequency, higher laser ranglr?g
system and work normally at the precision of centimeter (cm) next year. The key precision and Iarger_ elfective rec_elvmg_ ar_ea. The new SLR s_ystem W!”
designed performances of the new SLR system is described as following: carry out IRLS routine laser ranging missions next year, and It also will
® The capacity of daytime ranging with 1kHz repetition frequency, powerful light be Used tf) detect uncooperative target and research some new SLR
protector and different CCDs assist for night and daytime ranging.; technologies.
® Laser ranging distance from 300km to 40000km;

\ Fig.1 The original 60cm SLR telescope observation station / \OTracking precision Is about 2’ for LEO target and 1> for MEO and GEO targets;/ \ /




