SR FAC R HOW A5

Vol.10,No.1,2017,pp.9-14

A
of

FEERGIRERERAT ATy — FAFERORE
Pl T, EIL A, R RS, N AT

Design of Optical Duplicate System
for Medium Range Propagation Verification Experiment

by

Tomoko NAKAYAMA ", Yoshihisa TAKAYAMA ™,
Chiemi FUJIIKAWA “ and Kashiko KODATE *
( received on Mar.31, 2017 & accepted onJul.13, 2017)

boEL
FEHEEASN TV O HE-H ERHMFTHLEEORRD L EORBOMRBOD, R —LEREFLLTT 2
TV = MEFEROMAEZREL, PI2b—va IV EOEDEERRBLCE . BUE, B 372700 —
FOEE R DAL Lo e — bz P R iR D FERESEBR O i (2 18 1 HEf 2 D TV D ARiRICTIE,  PEREEH SR
FRERBHAT 27V Fr— FPRFROBGFRME, BEO, RitlCBITH2HFBREZET, 2008 olkFE +oHE %5
BEORRICLY, THEEEHRERNT 270 7y — PEEROBRENREF 2T o7, S50, ¥YIab—raricdk
O, Rt LT 27V r— b EFROERE — AR RGTREEZMIZT L EHRLIZOTHRET .

Abstract
We have proposed an optical duplicate system for the reduction of atmospheric turbulence in satelli te-ground laser
communications and confirmed the validity by the numerical calculations. Now we are preparing verification experiments to
transmit multiple beams generate by the optical duplicate system at medium range. In this paper, we report on the newly
designed optical duplicate system for this experiment by suggesting design conditions and points of interest in design and
proposing the two use of constituent elements. We also confirmed that the designed optical duplicate system satisfies the

conditions for the medium-range propagation experiment by simulations.
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Fig. 1 Concept of satellite-ground laser communication
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Fig. 2 Candidate site for propagation verification experiment

(Shonan campus, Tokai University)

— LN AETH LR E BRI MERF> T D
£, VIal—va Itk EERE LT,
AR CTHRELET 27V r— M ERRICE D KR
POLEOEBORBOMRFNEZITo7-. FHAL@EE
B b _NE G HENE nTRE 2R, 2 AW o K&K o R
B FZBRIC X » CTHUAS L2 e s mifg 2 vy, &
Sal—3ia itk —LsEmBEEEEOE — A
WZaBL, 62, xRt bETcl oY

— L& ERAG DY, MRESA O MRS A& H
L7z, BONTEHBEESMPOLBEDO T LS E N

NERBILEMRBLE V. CALOREEND,
FaTY - P RFERICEBEKE - AOEAAD

HICEY, RRPLETDEENPKHITKBTE D Z
EERR LT .
SHl, MNL-BERT 27V 5— FRFEROM

G2 RIS SIS ATRE R ik B FIE 2 E L 2.
E, ZoORFEEAY, FHABGEAT 2TV &
— MNP ZROHZEEITF, Y Ial—T a0k
R LT 27V — M EFROEREREZBRFI L, K
K HEORWICIE L THEREEZTIZCE—250D
HIAAAEECTHD Z L AMIR L 29,

Flh, Ta7 V= MRFRICHESE T 4 VT EAF
ALBBOAZRIEICTAZET, HOE—20DK <D
— FHER LT E, DO —AEEKOE — AT
79 2 B RSN %, MM e BREN /2 L CE— AR
S OHE TCEDT AN AL LTCHISAHETH D
ZEBBELE Y. &b, HFrEEELEVI 2
L—ya vz, Ta70 75— HREZROANNE
(I ICEEm 7 A NV EEFAL, Ay TraZ g VED
MOz E2x5281ck0, MEMETOE— LMK

HOBFEBEOHE N ATETHD Z L 2B LI 7.

FrxliohnondyIab—3a 00k DEH %
Fx, 727V 5= MEFROERLTZEEE — A
ZFig 21 R T HlE R ZWRE X ¥ v XN 2ARNO KA P
D2 M o P EEEE GR500m) 5 & 5 R L E 1k
D FFEREBR O E Iz mg, H#EExED TS,

R L Tik, FHEMEMELEERHAT 270 7 —
FEFERORSMEE DT, FRFHCB W C2RICHH
L, 72, Bi-R2o07 LA L2 XM IExRE
RICXV B ICHEMERERERAT =70 7 —

Fig.3 Optical duplicate system
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Table 1 Design condition of optical duplicate system

Item Value Remarks

Wavelength of incident beam 785 nm For ease of experiment.
350 mm x 170 mm or less Taking into consideration of the size of the entire optical

Size of optical system ) ! | )
setup, it can be made portable by installation on a tripod

Distance between optical elements [ = 30 mm For convenience in optical alignment.

Number of output beams 2 or more

Diameter of output beam Duax = 10 mm Considering the diameter of the mirror used for the
optical communication system

Pitch of output beam Po = 4 mm Considering the atmospheric fluctuations in urban areas

and by using a telescope with a 5 X magnification.

Optical Duplicate System

f2=38.7 mm £ f,=455mm £, f1=38.7mm
f=152mm
46.1AL2 L2 L1 ML2
po=9.0mm ™ = 25mm
¢ T ///F. - S e ——= ===
d,41.0mm |§ 7,=3mm dy=9mm
>k 3 mm —f 3 mm
- = 4.5 mm
D=15mm
A =785 nm e
optical fiber
350 mm
(a) Usage method of AL (b) Designed optical system

(1) Proposed usage method 1

Rectangular array lenses are used as array lenses with different pitch.

Optical Duplicate System

f:=38.7 mm £ f=404mm £ f,=30.3 mm f=38.7 mm
Modification of design \
725 mm ~ 65mm
AL »=dd
P —$ di
te
degrees
AL2

A =785 nm _

Pa 1 optical fiber
S =160.7 mm
350 mm
(a) Usage method of AL (b) Designed optical system

(2) Proposed usage method 2
AL rotated by 90° in the vertical plane against the optical axis is used as AL2.
Fig. 4 Design of optical duplicate system for medium range propagation verification experiment
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