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Automatic alignment of double paths in

electron pumped excimer laser amplifier
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Abstract: A kind of beam automatic alignment method used for double path amplification in an elec-
tron pumped excimer laser system was presented to ensure the beams from the amplifiers to transfer in
a designed direction and irradiate on a target stably and accurately. As excimer laser amplifiers had no
natural alignment references, an image-relaying structure with two cross-hairs was proposed, in which
the cross-hair on the input beam was regarded as the near-field reference while the cross-hair of output beam
was regarded as the far-field reference. Then, an alignment beam path was designed and the software was
compiled. Furthermore, the automatic alignment experiment of double paths in electron pumped excimer laser
amplifier was performed and the correlative influence factors and the alignment precision were analysed. Ex-
perimental results indicate that the automatic alignment system can achieve the beam transmission given in
short time, the accuracy of alignment system is 0. 63 prad and the beam maximum restoration error is 13. 75

pm. Obtained results satisfy the demand of beam alignment.

W B HI:2012-01-16 ;81T H#1:2012-03-05.
BEEWB W65 AH B E R E S LR ERS T H (No. SKLLIM1106)



57

FRME A5 < T RO 2 T OGO AR B9 DU % H 20 i B 1435

Key words: laser technology; automatic alignment; electron pumping; excimer laser; laser amplifier;

cross-hair

1 7

e

AR D) ZR O TR AR R R e Ky —
KHOC RS Hrb 4 & RE ot F Ot oot
LA o S R A2 e 2l 3R e 43 - 0k
F G0 2 L S A SR SRR i KB =X
N R A RS BE B8 5 R 4 Gk T LK s K, b
IRUARALE 25 8% ' o 4% 00 6 A% 3 2o Tl R A%, — J7 I
PRI Ry S R A% i 7 [ e S T TLART 78 R R 4 0K
S5 I — 7 18D AT 3k G A% O HRORH L R) R AR ER AR
PEARRETUK R, T REETE R G T IR IR
Vi o A 1 O TR RS RS B b, R B I |
FCEYCH Ao R &, LA i 1 IR E A
Ak | b 5 N S AR 0 GO B L L S B LB 4 ) I
A S RN B AL PR 2R 0 O o

H Al B 2000 58 F & J ik 16 % B 3 il B
Ty VR A T D) R AR OGO RE R
A2 TTA I JUART v VR Ry 30 3 B o L O B
25 ) 8 U A% B 8 R /N L ILART v o AR Dby a3 ik oE
A DA 8 3 6 R B RO B R
O A By A 5 B8 s 1 /AL S Ot B M B
FEUER RARDLH S R v F B S A DL 3 vl
TR T HOCE R T #5525 [l HE
A+ (Echelon Free Induced Space Incoherence,
EFISD A 2 F T4k % U R HOK (MOPA) £ R
TR B S 40 AR TG R AL O B, B AR AT
25 () QD' B v AN 18 IR0 T A B8O B v A
WAL LR TR 53 A0 LA G 6 o B A v L Ak %
3 AT 22 R Ry R R R, AT R LR
PRIGESRI T — M3 T+ 7 219 A ik 1%
B DL 2 G ), X223 g s ) D8 U A
GAE N 3T 5 25 18108 I 4 10 /NFL T AR AE R 37
SEIL T O IR AR R B TR AR B O ) A Bl
HEH . R %5 5t 37 R A 2 L &S [B] U8 5 % 1Y
INFL AR AE Sy 3 Y 5 M TR R SR T o
O 0 BURR T3 RO I 1 A 5 [R]85 i 3xX —
A oK JHAZ 7 1 B TG 0k HE AT O B8 000 s 35 o 1) 7 o
WA RESEAT OGS I 37 W HfE L.

ARSCHE T — R AU 22 BE 0 0 o
B WA R e T O R A M S O R BT

2 18] 308 0 e 55 O IR ME S AT AR 3O BURE TR A
S5 TR, AT P T R SRR 9 IO BUR R
19 B 1 L

2 HEAFEHE

TR A O v, 25 (8] 38000 6 o 38w
SR FH fei R L 1) 5 A 336 ok S B, 3 3 14 A% 358 45 A
37 i i 1) X 50 5 R 0 A AE DG B v B AR
T R TR TBOK 245 B0 01 248 5 o 2 1 B 30, DA
T A7 56 J32 e 7 ) 8 R 7 it s g A\ A AR T 1 5
PR R8T B B ey, AR
BT LR s 2 I AR R 4R 5 AL B 48 4 A
PR S 22 FEMEAR Ry 3 b o507 HE O R S 22
HEVE N “Im s a7 B AR e 7 i o S 1 4+
A% JO A o 5 M 1 ) AL, A S BT O A RURE ik
OGRS ME L
2.1 RERZHNEHIEIT

B e BB 1 BT R, Mo ~M, KR
8, BS B A, Ly~ L, HiE B, Crossl,
Cross2 N +F X 2, H.th M, L,. Crossl
Cross2 A HLFEAG A ZOG2 0 My i M, SR 4] filk
S B, X T OO B — U R 8% FO-
TOH3 $i e R & E#E SR L MRS L, g
P B My, M, KO 5] 30 G K A AR
T 1A Sz S A S B OBURR TR RO AR 3, B M 3%

L
ﬂ k1 M|
Input beam v
C Ly
oncave o
mirror I Crossl1 M,
-------------- MM, \
: M; BS M,
Amplifier I(‘rnss2

Output beam

” He-Ne collimator

B T RS A T O A BURR TR M DG I
i J&

Fig. 1 Automatic alignment system of electron pumped

CCD1 CCD2

excimer laser double path amplifier



1436 ﬁlﬁ%

5 20 &

N HL SR T OO U S R AR S @300
mm, [ N 10 m; ZOR & 09 HE BOG % i e
EOGIR A A E L SO B L 35 B AR B G
M (3 6 #8 2E 9 ofE ED 0 o 0 0 4. HfE LA
i, X 22 Cross] itk M7 A2 51 58 BUZR ZE CCD1
b 22 Cross2 ML iEHE Ly BURHE CCD2 4k ;
WARXTCIE L Ry RES . I TARMS | AR E
PR GUR A7 DL ST 6 5 SL 22 19 775 Db BRI
AR S 5 B M ML 5ot F B ) 3 75 T D6 % i i
2R AR 5 I B Y v R R S OR
e TRl P B N T X RO I o L o B TR
PEHI A BOCE A Ry 1 ke SRR ST 562
TOIF EBOGH R 22 7 BN 622 LR I HE EDG TR
IR S 308 nm 3 EOEAH T A SR OB
i, Ho OB IR O 325 nm,
2.2 XWAEHFE

DG H B E AR SR PR A — 2 Y Ja Bk 52
P, RT3 R G f S 3 3 T 3 R &R
i, HFUEX 22 Crossl Fl Cross2 kBT 3 45
HL 5 w3 AR WL R AT AT

FLAEN 22 Cross] il i i /& F CCD1 4t
e X 22 Crossl HEES B8 M d, , IS BEiE B CCD1

K de BB R RIH =5 R

BBk % B =%;%YEK% Cross? i 14158 1,

AR T CCD2 Ab . B8 X 22 Cross2 B &8 1, h
D&% L, 85 CCD2 A Dy, 5% Ly 2R £,

1,11 e Dy
= RIRB T HOCK b=

BE o Fm G M, BB M, 1 B 3%
/N BETEE N A Acosnt = Iy X 205 Do =
Lo X 20, oMY Aoun 78 VHHE S B M, 3 18 L 22
Crossl 7 &AL f G R L Bl s Aoz 78 W HE 2
B4 M, 1 X %2 Crossl i BALCR B ah &,
L BRI M, 5X % Crossl WIEE . [, T~
S HTHEE M, 5 X 22 Cross] W IR ; [6] #E0] LL75 %)
Aross21 2 L1 X 2 s Derosszr D Ly X 2as Fo ' Arossa1 T 78
PEE R My 1 R L 22 Cross2 i & Ab L R
B HE s Acower T2 78 TH B ST B8 M, 3 il X
Cross2 fi & AL YOG R B 3l i, by KR RSB M,
55X #2 Cross2 PIREE , b, Ffom RO M, 5 X

Cross2 HJIEE .

FF LA TR SO B M B M, B BE R R o
Bf . CCD1 A AR 10« A 2= Ly X 2aX 2,
At B2 Ly X 2aX 20 3 CCD2 A TR M = M : Acca
2y K2aX 2By s Dotz 22 Ly X 2aX 283, , HT I AT A1,
TE/IN A JE 30 BB RS AR R 03 S Ze A SR 0 1 8 L G
BIXFROEHEAE CCD | X, Y i &t f sh, X
VLD E L RS — R RS Wt ik
HLAY 328 20 36 30 BAT S 305 3 1) o B
2.3 REREFEFHIEIT

St A s B Visual C+ + 125 4%
5, B GHCRAE H R R R 0 T fg . AL
XPUE SN A 2 s . ey CH1 # CH2 Xt Rz
% CCD1 fil CCD2 W > B A4 38 18 5 75 KHE R 4 1Y
T3 W] DUR I RO R ERL R A
EAAME WOoRFE S A T 7 L T, fE T8
PHROIRAS , S R A AR 5N 7E H ahifE
AR B UE AL BR DA SR 81 S 2o ), TG o 1 SE i
FOMEULE T+ FLRER, AL BBTUE
e Fhmagt FFRMH BRI, 5
A B T DR 25 L

ES R TN 7 o NP B SR N ES I i i
FRU A 5 G (A A Ak B R R o R
W25 B IS a5 K o0 58 55 A0 1, DT 45 21O R
A ECRE . SR B B B S, B A T
SAVE SR KV R i 5 ) 1) 349 A R Y 1L AR
AR AR IR B 8 5 48 1A A5 HE e AL o A IR
Xof Rk i A% TS SO Y 3 B OB AOE Y CCD ML
FEAH OGP R S SR R T B S kA . AR AR B RO
P TN RS B R, B i R 2R

TRT) BET WRAW ERFA SHTGAN wHeAR Taea eR
F @ Mo o Fe S | ar

K2 A A

Fig. 2 Work interface of automatic alignment software
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