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Abstract Target and beam alignment unit is one of the core parts of high power laser drivers and plays a

crucial role in the adjustment of target position and pose, the laser pointing and so on. Combined the alignment

and beam alignment unit. Present studies on the target and beam alignment unit of both domestic and
OCIS codes

accuracy requirements of the laser driver with the physics experiment implement, basic functions of the target
international high power laser drivers are reviewed, a universal method for the alignment unit design is
investigated and main issues in the development of the target and beam alignment unit are also analyzed

1

and beam alignment unit can be acquired to meet the requirements of physics experiments using the design and
adjustment of the optical- mechanical- electronic systems. However, with the increasing number of the main

lasers, slewing of multi—beams and positioning with high accuracy have become the goal of developing target
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Fig.1 (a) Target chamber; (b) reference system of target chamber
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Fig.2 Schematic diagram of the target and beam alignment Fig.3 Reference system of detectors
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Fig.6 Target and beam alignment unit in SG-II. (a) Target position; (b) laser pointing and focus
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Fig.7 Relative positions of target and beam alignment elements in chamber
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Fig.8 Target alignment sensor. (a) Sketch schematic; (b) sensor used at NIF
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Fig.11 Target and beam alignment using the TAS. (a) Target alignment in horizontal direction; (b) target alignment in

vertical direction and (c) laser alignment
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Fig.12 Schematic diagram of the LMJ final optics assembly Fig.13 SOPAC viewer position around the target chamber

080001-6



51, 080001(2014) HMYSEMNYEBEIZFHE www.opticsjournal.net

b BB IEST, I3 — WA T 2 A r 2R 16° A B AL , BT A I 18 s o B KRR BRI & T
A BRI T X B e IR R AR , — S T I 3 AR A A X A s A R R, B T sk /R L A o 5 AR
MRS 208 AL o (R v B, — 0 KA BRI S TAR, — DRI, — D T RUR . AL IR
TARB AN 532 nm L8O o AR B TG I AR 1R 2 TR ) 2 TR A R G, L B SRR AR R GR
F10 pm ), I HE ALY o6 KOS B RT SR, R A AT BT T AR RR R AT, X e AR Rk 4R v AR 2 B
R A

VRO I E J2 1 5 0 T 225 R (CRYMSE BRI AY , B M 45 A I 14 s o R S G 2F 77 A OB URAE S 40
O, 220 PN T €0 22 328 B AR A SN B8 L, S SR 58 140 70 8 A il A e T S N B T RO IR A AR AL
i Ao 5 A S SRS B, T LA S A P A T A A AR S S [T oA O TR A S e e e B S B | 22 00 R A
FIGAAL T AR =Bl (o 22 1B B4R F T 9 CCD L

CCD  third doublet
Senso:

beam splitter

secondary axis
of rotation

super'—polish
sistieal ﬁbe? > second doublet .
connector diag;r;glms first doublet
K14 CRZ MR ER
Fig.14 Schematic diagram of common reference

T ARSI, B e i 4T SOPAC K £ i S i B HE A CR AL A B 2 o U i B 40 4% 2 25 il (RAXD 1%
AHLEE L IR e B3 1) 5 R L AR bR ARG IL I RAX%~/|\(EJ$1‘T{EE~ EA 214 B AR
R GNERM I, AN 16 FT 7R, 2% /IR 22 8] 04 RH o 07 B 5 5 280 I o AR AR R GE AR € . SOPAC R 4¢P Y 454>
AR T UEE T AW 20 o iy 13 A4S/ Bk, 3 e RAXSCEE, DA T A 7 A4 A T BB 1 1) DA ST R R

FHEJG ) SOPAC R GE %} CR A 3 s BEAT WA, 55 SE 90 BER MO A SRR EE &, B O CR I

15 RAX 25471 3 A
Fig.15 Schematic diagram of reference axis

VOGN R I 52 )5 B9 CR B2 i 5 1y LS 56 BOR MO A S T A, W & B |, 28 R T 5 i
B S B U A i A 2 g, 28 2% i S A [T B CCD v A BIDIG BE AR, 8 i 2o A DG BRE A 82 8 LA K RIS, BT 3]
T FOA TEHOE I AL 15 1) AR AR 0O B2 205K o LM Rl R SR B 43 M 1% O 5, A fet JHRSEAELE  frg 4k 1 ofE B
IR

HO7E LI, SOPAC R 48 1) = A K A i B e X CR v (1 & 5 a5 A%, 1 hy 45 10 37 1 A8 b 2R 110 450
SEPLAR bR AR K R B HESL o SRS AT CR K SEBRAL 6 A BB & vh BEAT 2 A7 o [RIRE B AT RS (H =4
KA WAREE A I A AR R T O 2o A T R = AR R S PR A i S S RS 2 T Y B
AT 5 A7 0 B 980 T, 30 79 22 ) B A58 28 A T O Y TR N B A S o ARl 58 )l 1, 0 7 i R T 1 16

080001-7



51, 080001(2014) HMYSEMNYEBEIZFHE www.opticsjournal.net

JE 7 G v JR €0 5 20 S D S5 P AR S R R 5 v O I 3 5 41 AR AR AL 1 D AR LR B (0 Ak AR AU R
MAEZSH RGOS RERLESF R,

line of sight 1 line of sight 2 line of sight 3

€16 SOPAC Z 4 X #IL I Il 7 75 4]
Fig.16 Images of a target on three SOPAC viewers

3 A7 LML 1 8 5 437 B 1 550 , A P Q08 A0 1 5 LMK B8 p SRS BHR B ] T Il R g v,
BL 28 m R A E AT R T 7, BRI AR A B R O, {H S AT AR A 1 £ P A PR AL B R R AR T IR A AR
2E o [AVRE LMJ R H] T 25 6] 5 02 649 77 2, X M RS 80 LA K SO 0 38 T A0S LA AR g 19 3 92 32 e
T NIF R T5 o HUK, CR ARG T 7O I i b o) T 7R 4006 RLaRE 1 RCHDURE A 0, JF 61 1 SO I
YT LB o HL , LIV A 0 o7 il o473 9K 2 e A O SCHEAT 19, IO I v 15 3 5 A R W AT, T EL 7 90T il v
R, CRALEZ A 148 60 4> b IR U BEAT R AR 15 A0 B, B U A AL 2% 138 75 min. R AT RO TR LA KA
18R A 7 32 ) 29 LIVLY B8 € 57 i 1 1 e K B0

4 XHHRAE

HUHE R XF SG-1I . NTF il LMJ 4 [ 20104 1 K 8 00 49 B7 . T L 051 293 300 5 o7 I o ek 7 o 038 22 0k 0,
17 7). 57 RSTC I RSD 22 ] 1 A A5 A e 56 R B ol F 0 R G 45 O B IR, B0 PR 7 36 R 15
B2 022 38 Am o 5058 o A6 48 (O 45 B S 15 W0 U 28 55 FP AR B H Sew s T AR 3 5253 B
FRPL K G R B 22 8 HEBI T Sor, IR 2ZZICE R Ad o FEXT EE KT SZBR AR S Sor 5 H FRR 2 Sorid 72
oh TR AN R SR BT B S Go N AEAE IR 2 0 Ag o T R G A AL IR TN
Aa o TN ARATBIR RS 5 B 5 92 R DA S OO B WA — iR L A
o o T AR A A T BB . A LA T R O T O M O W M T B RERE X 1L, A B TR A
(e 7 R TR T 20 I 8 0 2N T 5 L o M BT A e S e B T L 75— 6 R

OSCR Ad@ %
// s T “Sex
Am 149

is
o G DT
RSTEOSCT Rs]l—_n—l ®

adjustors chamber detectors

P17 O Ao Wl i i R R 22 5 L AR R ]
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Table 1 Comparison of SG-II .NIF and LMJ in target and beam alignment

SG-II NIF LMJ
Surrogate light 3 sensors TAS CR
Beam and target coupling yes no no
Adaptability serial parallel serial
Automation strong weak strong
Beam alignment from FOA to TC from TC to FOA to TC
Target alignment lens and mirrors FOA
Surrogate target imaging model
Flow design in the same CCD in the separate CCDs
RSTC to RSD vertical direction horizontal direction
Target adjustor low high
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