(A=5) Korean Journal of Optics and Photonics, Volume 24, Number 1, February 2013
DOI: http://dx.doi.org/10.3807/KJOP.2013.24.1.023

| 2~
© 449-885 77| 814 AT AP He] 30494

(20129 114 229 Wz, 20127d 129 179 42 W, 2012 124 17 AR 2H4)

SappatAle] oo ALGEE BAEG dolAe] AT NAZE0.13~0228] Wolo] glow, o] N Tglo] 1 km Ao
A Aol 48 m EL 68 mo] HEES Fuxy BEA/|S HeT $BRAS AAsiAeH, AN foot printsS
Sato] wlx74L BHUsHATE 16x16(100 umx100 um) T4 FE71S AMgehs sk s Asiglon, AEHel B4 93

o W2 spot diameterts B 55 um o5t} B elsterh. AR Melste] $FAAL £HE hBA= YHFES
THSGOm, oju) Sl stel ZhelA FELS 11%7h HUck

Inscribed Transceiver Optical System Design for Laser Radar with
Zoom-type Expander

Hae Seog Kohw, Chang Min Ok’ Jin Sug Hong’, Chang Jae Lee', Chan Geun Park’,

and Hyun Kyu Kim®
IDefense Advanced R&D Institute, Agency for Defense Development, Yuseong P.O. Box 35, Daejeon 305-600, Korea
2Topins, F714, KAIST ICC, 103-6 Moonji-dong, Yuseong-gu, Daejeon 305-732, Korea
3Y0ngin R&D Center, Samsung THALES, 304, Chang-li, Namsa-myun, Cheoin-gu, Yongin 449-885, Korea

(Received November 22, 2012; Revised manuscript December 17, 2012; Accepted December 17, 2012)

In this paper, an optical system was designed for 3D imaging laser radar with optical scanner. In order to make it easy to
scan, the system was designed to inscribe the transmitting objective lens in the receiving lens. In transmitting optics, the beam
expander was designed to have a zoom mechanism so that the transmitted beam size would be 4.8 m or 6.8 m at 1 km distance,
when the laser source’s numerical aperture value is between 0.13 and 0.22. The beam diameter at the target 1 km away was
confirmed by design program. The receiving optics for the returning beam from the target was designed for the 16x16 array
detector with 100 um pixel width. The spot diameter in every pixel was designed and verified to be less than 55 um. The
receiving optics’ obscuration ratio by transmitting optics was 11%.
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FIG. 1. Schematic diagram of the transmitting optics with zoom-type beam expander.

TABLE 1. Transmitter optics design data (NA=0.13)

Radius (mm) Thickness (mm) Material Name
00 3.0 silica Fiber laser end cap
oo 3.0
o . o 5.5 silica Collimating wedge
Collimating Optics
e 14.8
22.82 3.0 silica Collimating lens
-14.74 50.0
-90.00 2.5 silica Lens 1
90.00 5.1032
-90.00 25 silica Lens 2
Zoom Beam Expander
90.00 75.2167
32291 6.0 silica Lens 3
-66.12 30.0
00 -32.0 mirror Mirror 1
Folding Mirror
00 33.0 mirror Mirror 2
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FIG. 3. The foot prints of beam that was designed 4.8 m by the transmitting optics according to the numerical apertures of the source laser
at 1 km away target.
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FIG. 4. The foot prints of beam that was designed 6.8 m by the transmitting optics according to the numerical apertures of the source laser
at 1 km away target.
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TABLE 2. Receiver optics design data
Radius (mm) Thickness (mm) Material Name
Object 1 km
163.91 11.8 silica Objective lens
-689.34 80
00 -89 mirror
Beam Reducer o0 544 mirror
21.15 4 NBK7 Collimating Lens
40.75 26.91
-41.73 13.8
o 5 'Borofloat' Band Pass Filter
e 2
0o 9.53 silica Etalon filter 1
Filter Optics
oS 0.25
o0 9.53 silica Etalon filter 2
0 9.3
-33.09 53 NBK7 Focusing lens
Receiving Optics
-19.98 70 (Aspheric surface)
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FIG. 6. Spot diagrams of the each detector element at image plane.
1 km (0.138,0.138) DEGREES
(0.000, 0.00) DEGREES
(0.000,0.138) DEGREES
(0.138, 0.00) DEGREES
POSITION 1  03-0ct-11
DEFOCUSING 0.00000
1.09
0.99 Diameter of circle (um) @ 1 km
Encircled
Energy
5 0.89 (%) F1 F3 F6 Fg
=
E
& 077 10 5113 3811 3874 3874
a
. 0.64 20 7.962 5817 5263 5866
O
ﬁ 30 10664 7927 7.914 7917
O 0.549
=
= 40 13594 | 10255 | 10081 | 10084
% 0.4+
= 50 16439 | 14101 | 12889 | 12893
=
5 0.3 &0 19641 | 12749 | 16405 | 16407
e
B e 70 24172 | 24605 | 20082 | 20082
)
20 30768 | 33089 | 27.056 | 27.058
0.14
20 43558 | 47784 | 41002 | 42045
0.0 T d
0.0E+00 1. QE 02 3. 7E 02 5. EE 0z 7. SE 02 9. 3E 02 1. 1E 01 1. 3E 01 1. SE 01 1.7E-01 1.9E-01
DIAMETER OF CIRCLE (MM)

FIG. 7. Encircled energy of the each detector elements at image

ol

IV. 23 WS 2oIX 2olHg 3t

J

—} Aot s=g=gstAZE 2t dlolA HolH-g
74] 8} ). A A WEARE Hlo|AgE 4l5to]
32 OC‘*% H5s] ffstoiMe L70] dashH, A
A &Rl M s S3Rg A ol 70 FeA7E b
whebA 27 BolsHAl sh7] flste] S3geAY F5ol
FFFEA O Yol gol=s AU FFe] 8T
= = 317 st #Ja“-:’r dedllzo] WshA &3+
7F AAE RO, wEka] E3gHte] ofste] Zheal FE2 W
Aeiu] tEf 1% ﬁl*Pﬂ‘”E} 53] d=geAle] dHd
U gekaate] ofgt vbAReh AltE 7)ol o3t 3da
I Fast & ¢ s g o] diedll= grolA &
T B5o] AdH =S S

o]

plane.

FIG. 8. Layout

of the transceiver inscribed optical system.
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