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Abstract: New challenges are emerging in multiple fields along with the development of the third generation
infrared detector toward large format, multiple-dimension information acquisition and high sensitivity. These
fields include the designing of infrared optical systems, fabrication of optical elements, coating of optical
thin films, mounting and measurement of the infrared optical systems. In this work, the first and second
generation infrared optical systems are briefly presented. Then the demands for the third generation infrared
optical system are analyzed. Finally, the recent progress and perspectives of the third generation infrared

optical system are elaborated.
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Fig.1 Example of a re-imaging optical system



Fa1E B1H
201941 A

EREE: LIEBFRGR S RE

Vol.41 No.l
Jan. 2019

5) KRR THRMedl SBAILA R 5L T 4
2 PR AR AL AR R, W6 B R KA
REARNEER (B4EP) .

6) KR T bl — Lz . =Mk
BRWESTEAINE RS, HEFEREHNA
(B4 A" .

7) HRZEMPINATR, RETERZHH
RIRB BRI, BIERMEENCERS. B,

—

B3 BERAIERAAESE: tEE (R .

2002 #F Hyun Sook Kim % A #1117 20:1 .2 X2
MABNEETETRAIEE RGN, 2 RS
BRTR/DRGR T, TR HIT B FRIE, A2
H, WIS 2X2 HEERE. RGEE, KEN
42062mm, HE 80mm, E& 5.3kg, THEWEL3.7
pm~4.8 um, F % 2.5, BETEH 12.75 mm~275 mm,
Wk s B,

PA-3

r?k- FPA—z\m:;,'mm:l
2 MEEEREEHOIIETREN=4 (LB ARgE (GE) mEE
Fig.2 Three-(left) and two- (right) dimensional configuration of the four-channel off-axis all reflective IR optical system

REEBRANLYE (TR . RRERG P LOARE (GED

Fig.3 Lightweight thermal weapon sight (TWS): optical layout of the infrared objective (left); TWS final view (middle); TWS mounted

on a light assault rifle(right)

B4 AT ESLILES L (ERD . EERELINERE CHED

Fig4  Standard and serialized fixed focal infrared lenses (left). Infrared continuous zoom lenses (right)



BE4E FLH
20191 A

a4 & R
Infrared Technology Jan. 2019

Vol.41 No.l

&
==
-

Group 3 Group 4

206.2 »

e0.0 attached PZT

~” —————microscannin

B 5 20:1 BfFHL, 2X2 WAMKEERETRASINERS (EBD ; AEBNEY (RED

The two
folding
mirrors are

to realize
2x2

Fig.5 A compact mid-wavelength infrared zoom lens with 20:1 zoom range and automatic athermalization (left); The infrared zoom

camera prototype(right)

3 B=RLIHINBBAFERGHATIR

B=RAHMEFEEER BN LB AT RS
REFHOER, BiESHwT:

1) ERFAINZRGERBAZRMET, F
RALLT S/ AR 2R e i1 P PR B A0 R AR .

5 AR A L AMEF TR 2% 5 € B9 ¥ BE F it
BRAME—H—AEERE F OIS 100%14
B E. fEHEE (Range) MIRBE (NETD) [HI1H
e RiER AN

DAx( F*-4

Range=—— 1

ge MA( 4 ) M

NETD =~ 2 (F#"{) ()
C/‘L(77¢Bhrim) d

Kb D ANBER:; FFRFE: AREK: MEH
WHFEA IRIIBEE: CRGFXE: 4 25K
JoRSE: nRBRIBBERE: o"FR 2l Y
FOAESEE; g, RESEE.

MR (D)ATHL, RIFLIEE RGRBRATERE
BEEABER D, M4 FEKUEREEMLA, B2
REUE NETD B F 34K R, X 3889 45 =40k
PR R FRRBE AR U
k. FEit, FERAHICFERGEHERHITRF B
i, FIERAL SN PERAR RGRIVEFBE B A R 8U% .

2) ER/IMMLEREE. BRU AR REBEITE
I&MT, [FEFSEIR A R A0S A I8 40 Ah ik BRI 75 b
BAR LA BB R R B & AR

K B 1 0 45 1 B XU B 4L 40 £ 7 T 4R W) 23
IRE RUE T XU B AR T R T MR T AR ], oL
FR7I3E H R 4 A1) 13 HH DU BRI« R U R AL A EE
SFHEHRM BRI LI E RGN & EH BRI H A
4

r NRR-HRONEBRALIMEFESTE
EHRAENEL T2 RER - EFEHERNS L,
REEHRNEGEE;

= WHEBAEG MG BIEBIRTHRER;

= BN

= XEBHIRESAER:

= KRIEREZ SRR B MK B A 5%
B EBAR 5 R EE.

FEXPIX L, WIEBE =R F R GE
SRR B, KRB AL BN B AL S
#E, FIRSRAEERE. AED. BERT/D 't R
ERF R AE RS . 75k, ERBETWRE “HF
B AMEE RS

3) BRAIMRARBRGHAR . EE. M
BARBHEINRER, “BREBRLE, REEH” .

XA ER, FERASCERGRE T HA
H¥ERG. BHHEEERGEF.

4) mRATERERLICERG, @il &gt
HRan RIFEEF RN

BEXPIXANESR, HETOKR TS BEESE.
CAF 5l AT TR ik
3.1 RREF BHIRTINEIBRAF RS

& F BN BBOEF R G U KIS =4
SRR BB R RBUER R Z RS H ) CRIERE) %,
FELERF IR A B R SR KI1E 0L T R AL R ST
DB AMREE, =& EAHEER B HER
tb, ZeRpimBER (EDERLAN) #6RAERER B ARIRE
B MTEEENAPHROANBER, ERUZN T
FAFH, FEELEEHERE; RUHNERFDFE,
FEBEWHMRBE; T RO TP
BRWUER, PRI BUERE K F 3, KBEAIMNEE
/N F .

% F BN RBIFE R G EEE LSRR LA



F41% F1H
2019F 1 A

FREF AHRBNAFRARRERE

Vol.41 No.l
Jan. 2019

(AR BANREAEF B, Wi, B6
F B F B/ AL S N B2 17.5mm
I F 3. AL S RG0L R R R,
5.0°X6.6°% A% (Wide Field of View, WFOV) i F
BN 6.0, B 106 mm; 10.4°X13.8°EMZ
(Ultra-wide Field of View, XFOV) f F $&KZ 3.0,
ARERE 53 mm. B 6 AEREEMZES5%E OKSI
AFBEET R BRI AR, £RE
AMEFE RN SBH TN . AR B S A AR,
BT e IR AR BN AT LR A R LR, B,
BREERNRZIERH Rl RED R, 544
KZERABERSEUZMFRILE.
32 RRITRALIMNRGAF RS
REFTRALINEFERGOGE R AE/D. HiF
RSP/ ®it REKR R, KETHALE. WF .

WEBB B/ KA TS A AR Ok
HR%, WeRESRERHRSZFEETEREER,
HIAFEREE— &1L, BMLEIR R,

2008 4F, Jay Vizgaitis F i it T HFLEKFE/K
WA WS (TURZR4E) o XUF $udh o
AN X%Z%G, BAHAERENYE XFOV
(10.4°X13.8°) « MG WFOV (5.0°X6.6°) « L
% (Narrow Field of View, NFOV: 1.9°X2.5°) Fii
=M ¥ (Ultra-narrow Field of View, UFOV :
0.9°X1.2°) , W& 7 Fim. RFBANMOT RS
BUIN MR IRE EIS WFOV, BUKEERER 2.1
T IRBRE I XFOV; Pl R B H R 3R
BEMY NFOV, BUKERIER 2.1 FHREEEN
3% UFOV. 3 MEBKE F RFBEXNFE RGN
oS, VAL 1% R BT

WFOV F/6.0 cold stop
\_—F’E§
—_— N —
z
U
Re-imaged Pupil
I F/3.0 cold stop
7 N
LA |—
XFOV

6 X FHASNERGABFEIEE (B ; XERIKXATRARE CHED
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