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Abstract To adapt to compact space requirements of high power laser system, a far-field and near-field coupling
scheme based on second order ghost image is used in high power laser collimation technology. A sensitive small-size
collimation optical system is designed and built. We present complete test scheme and verify its feasibility. The
near-field measurement sensitivity is 7. 04 pm/pixel and the far-field measurement sensitivity is about
18.14 ("y/pixel. The influence of far-field change on near-field is researched and used to optimize beam collimation.
Compared with traditional collimation system of far- and near-field separation, this scheme sharply reduces the
number of light paths and devices under the condition of imaging quality and resolution assured. It is more
convenient to feedback the interaction effect and collimation of far-field and near-field.

Key words laser optics; optical field coupling; lens system design; high power laser; precise alignment; ghost reflections
OCIS codes 140.3295; 220.3620; 140.3460; 220.1140

11

LRSS

M ETBE g X N ME R BE Y 2 (A AN R

e G WOt 't i 9 HE BT X ARG AT
L 7l RS 7R | B 77N S S E PN L B B
15 AR BOUKE 5 W BT T B AR W R 1531 2 TR 3R
AR o Ty AR PO 2 G O R B S e R A
I 45 7 2 Bl HC X 0O P BE 225K AY 48 i i 2 ] R
XV TR JBE P S SRR o N R Y R Bk

FH T 1R 2l 3R O T AR x2S ) A RR A BT Y
G T R B AR M S, TR
A 7] — G 7 45 4 3 3 A 15 B S8 T TR) —
G, 2 6] by B/ . H i S e 96 ) ) 4 KO
(NIF: National Ignition Facility) A % #F 48 5t 8+
(ARC:Advance Radiographic Capability) 3 H & #%

W EE: 2018-01-16; 1&E B HA: 2018-03-02; FHA BHI: 2018-04-08
HEEWB . B GE & TR O Y M E S S50 % 3 4 (CX]J-165040)

" E-mail: 46438131@qq.com; ™ E-mail: 272555663(@qq.com

0805001-1



th i

i ot

Pt B R AR BB ZE A S B TR A T A
HRZ AR RS S50 . ML T AL 506 7 1fE
LI A %07 AT R RO S5 R AT I Y 1
S RGN L REAE B /N o 23 8] 4R 45 B R A
(I S 4 A . H R R Py R AR ek T 5
TG R ROk 2 2 K G0, 8 79 1) K JEE RTS8 RO
JE Y0 e T RO B B BT R
WEFE SR T2 & TR G

RT3 O R U RO R GE A =S (8] 755K L AR SCHE
J5 ARC R 4t i) S R Al L, B X5 “#ot 17 3% 81 i
HLEOR L E AL R R A A R G AR EOR L i
I T T IS T R OLHE B Tt
Mt Rge. =MK%, R B BNE & Bk
Ab PR AR I 26 SR AR 2 R BRI DL iE
R BIE 7206 RGER AT O 5 2 T R
WOLREE A B AR S
2 DU G E DL RS
2.1 FEZGERGBANEERER

Ot ik 14 A I R AR AN T LAY AT AR R
R e A A I M 5 B . 8 H R R G R
I HAEAT 73 9, 23 A I T 7 5 3 8 3k S
PIEDL - S5 M ML B 45 4, i TR B 23 1]

LB | T ' R A T SR B AR
SRR SRR ST XA G v D RO HE EL R SE Y
DAl B/ TR 23 18], BT S an il 1 B . ey
Mg RGEAUTE I ANSHFEY CH T L)1 A3
Lt K 1 AT T RGBSR B 7R
I OUER 35 5 e 1 ] B 3 3 AR R /N B TR I X e
AT R 2K

ASPe i RGEE AT 3 MR .
I 5 B R B 2R 0 A bR 2 % HE ROk H i B
RS 9 2 5 W R R . e B PR S SR A AT

near-field and far-field:
feedback control ! !
AA

|

computer

incident light

nl

| Sy

d v
image

reference telephoto pifocal camera $

crosshair  lenses lens

B 1z Eoeigi g g Bt R e s BIE
Fig. 1 Schematic diagram of optical system with bifocal

structure measured by far-field and near-field
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Optical CCD size / Pixel size /
CCD pixels
Parameter ~ (mmXmm) (pm X pm)
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Table 2 Structure parameters of optical system

Face 1 2 3 4 5 6 7 8
Radius /mm —770 125.5 287 —301.5 131.25 —2056 23.896228 —34.38
Thickness /mm 10 50 10 100 10 276.0422548 30 22
Glass BK7 SF2 BK7 BK7
Conic 0 0 0 0 0 0 —1.39001 0
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Fig. 2 Spot diagram of the near-field imaging system
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Fig. 3 Spot diagram of the far-field imaging system
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Fig. 5 Imaging picture of the incident parallel light
through the experimental system
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Fig. 6 Calibration of the near-field imaging resolution by
using the resolution plate. (a) Engineering drawing of the
resolution plate (part); (b) image of the resolution plate (part)
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Images of the pointing (a) at 21.40" and (b) at 24.77"
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