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Fig. 2 Broadening laser pulse caused by corner cube retroreflector
with array structure

N TR T AR O AR PR RE IR AL, R SEEL AR
PO LR A BRBOGINRE, Bt Hr B Bt M U 4% 8
WG A S A RON B A . B AR H BBt
RS A TR P B B A B O B A R (A T —
st ebte) DLV BR H BRIR ST 3l R i I BE B HL iR
F2o N T AR O A I P REST BSE 2T H T
FRGTEREES, OSSR, RN RN SO 6 AR
A ARIEHOCTNEE SR, MNEE RIEOL T HH S
BSIIARTT U b s ] SR B 29 38 ikm, X E
SRS IS % R R HRCA 785 A ) 2 B A AT A W PR AR 7K
P, A A A B R A B AR AR



418 WA R Ch3E30)

20214F

Ostubo 2P KR, FLAE100 mmk £ 5T 287 — T A
K FEAR T0.3 "0, At RS RE v 5 Apollo 1111
15%~20%; FL42£200 mm 1) £ [ S5 88 75 — 1 ARG BE AR
F0.4"0F, FALRSPERERTIE Apollo 11112715

2 BBk RS RS

2.1 HARSHEEBFSH

B B R FLAR S SRS B3 S 0 R 25 0 £ T L
W%, WEEEIT100 mmILE T LT /AR
RS EH B — BT . R FLAR Sk A R ) 2k
Ui, PR KRR =M R 2. Sl stk A
HE SR E B S AT T AL, R R ET L,
SEURS R B R S0 A S AR,
HF LR N TN, AZHR 5 m,
1) e AN T3 1 B I s A P IR 2 FORG 4 . kA,
230 F S 9 PR FLAR S A [ 5 1) S R S B #s FLAR 1Y
L.6f5 (REZ O M A5 K JEE NS mm) o #fF
YRR B R IS A, 2 0 ) SO 0 A S B HT — AR
RO G 25 ) B i

EE B KRFIIRA R0 HER A H21H A
H RS BRI, SR FLAR 100 mm ) S24A A 4 S S5
KB A Apollott ¥ T 938 mmAAHERES . ABATXS S ) 2%
e vERe . Ak REFINLAR M R IEAT T BERLAN 4T,
PEH AR ON0.2", AT RE X B Apollo 11H)
25% %17 =, PrestonfliMerkowitz™ > %4 FH W5 7
ERF I FLAE40 mm 2SO AT AR . o, FREM IR
KB TR b FE 25 5 Fm AL AR s B R ARG 465 11
0 SO AR TR BE ORE FE AR GE, LA BRIOE I EE 1) 75
K% TIEIM RS . NeubertZ5 P4 HF41200 mmFL1%
(250 A T8, ER T R SR I A K ORI [ s e B
AR, 34 IR HIN0.9 " 4.31 "FI13.79 ", B H
FrkE 2 I BUR .

76 TR/ HBRBEOCIMEE R, A 1E B PR FIEE &3t 2
A X IZs), FHAATEHATZEL, AT EH LA
S48 S 5 S ] 2 1 T A D B O B S Sk, ET
PLR I 2 sRRIA 64T Z R0

az(%)vsingo (1
c

Hofr: R o WEAT 2 v MRS G B
FHXS L s @ B BFOLTT 160 R A S 3 2 8] £ b A
W R BN A . MIEOtsubo S 1T, H ERBEOLI
S et T AU B 5 0 2 18] B 6AT 22 90,7 "~ 1.4 Y,
B UL T AN L LR, AT Z I RAMIEA A . i
T AP B IA RI38 Sikm, RO GTE ST M I

RS, FEIEIER G iy, O BREAE M Y BE R 20 A i A2
RIRM BRI RIS 56 AF o SR T PR i 7R AT 7
R, BUAT LS BOEHE Y RE B2 A

_ cosyp it
U=~ JJ U s 2

Hrp: U (P NfTHEICIHNERE: U (P N
ST 2% A U T R R s RN ARG S IR U
s @ N IBEEOCRT M RS 2 IS F s ki i
AT s, FIHEAT ZXEA (0.7 "~1.4™
PR, SRVEAL A SO I ORI RE . SRAH 170 mm
LR AR DA TR, MR IR, HEER
T THMAREEAEO. L "~0.6 "IN, SO OG R B HR S ]
PLESZHY, N H TH 2407 Apollo 11FEFK)28.7%~87.0%.
HAP MR T AREE N3 "~0.4 ", LIS LB
S BUX NG UF 0.7 "~ 1.4 " H ERGAT ZE X I E
G, XEXER[23]FH M d R —8. BT ARE
FEIL0.6 "B, SRS G BRI TR, R BIH I &
e 7R REET I E, LA R EE
=5, B, FrEEEI 170 mmALAR A O S B ) %
A AR RS T EULT0.6 ",

*1 AE-EABENITO mmAl RS0 ARERINRE R
B, ABRER—LEISmmIlERAIKAE. MEEETE
KITEXEA (0.7"~14") HFHE
Table 1 Return signal intensity for a 170-mm hollow CCR with
varying dihedral angle offsets. The values are normalized to the

ideal 38-mm aperture solid CCR. The intensity is the average
value between 0.7 and 1.4 arcsec at far field
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Fig.3 Hollow corner cube retroreflector with 170 mm aperture and
simulated far field diffraction pattern
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Table 2 Key parameters for hollow corner cube retrore flector
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Fig. 4 Measured interferometric fringe and measuring method for three
dihedral angles of hollow CCR
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Schematic Design of New Generation of Lunar Corner Cube

Retroreflector with Single Aperture

HE Yun', HU Zezhu', LIMing’, LIU Qi', YEH Hsienchi'

(1. TianQin Research Center for Gravitational Physics & School of Physics and Astronomy, Sun Yat-sen University (Zhuhai Campus), Zhuhai
519082, China; 2. DFH Satellite Co., Ltd., Beijing 100094, China)

Abstract: A corner cube retroreflector (CCR) with single large aperture for the new generation of Lunar Laser Ranging (LLR)

is designed. On the basis of analyzing the current research progress and development trend at home and abroad, the overall design

scheme of the single large aperture CCR is introduced, including the design of retroreflector, the scheme of placement on lunar

surface, and the environmental testing scheme. It is verified that the 170 mm hollow CCR can realize 68.5% reflecting intensity of

ideal Apollo 11 CCR array at 532 nm. This study is anticipated to promote the precision of LLR for a single photon received to

millimeter level.

Keywords: lunar laser ranging; laser retroreflector; hydroxide-catalysis bonding; environmental test

Highlights:

e The single-aperture structure of CCR can completely eliminate the ranging error caused by lunar libration.

e The hollow CCR is fabricated using hydroxide-catalysis bonding technology.

o The reflecting intensity is expected to reach the similar level as Apollo 11 CCR array.
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