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Abstract

Arrangement Design of the Final Optics Assembly for
the SG- || Upgrading Laser

Qiao Zhanfeng Lu Xinggiang Zhao Dongfeng Zhu Baoqiang

Chinese Academy of Sciences . Shanghai 201800, China)
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(National Laboratory on High Power Laser and Physics, Shanghai Institute of Optics and Fine Mechanics ,
target field space and complicated ghost reflection distribution lead to the difficult design of the FOA. By using the

It is important to keep away from the ghost reflection point for the arrangement design of final optics
ssembly (FOA) in the high power laser facility. The high power output of the “SG-1] ” upgrading laser, limited
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ghost image analysis software designed by ourselves, we analyzed the ghost reflection distribution of the FOA.
Then, the arrangement of two types of designs for the FOA was optimized. According to the characteristics of “SG-
Il ” upgrading laser, we obtained the design for the FOA, which can satisfy the system requirement exactly.
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Fig.1 Arrangement design of the final optics assembly
for SG-1I laser

1T 7R 2 s o 2 LA 1 6 7 e R 2R e b
7 A B JAR K E 2 AE N R D I B — RE LT
HoOt 2o B HE A 2 ] ERAR B i, 28 9 06 2% T 1R 1Y
HEAT BT AN I — 1 Al o R Y 05

PO T T2 ke B OB S R T EL A R AOE T
RKEBEBFZ, BT AR R G2 19 0% I8 B

R C R 1 T/ em®) o A% 58 1 18 I 43 85 05 =X P ad A
BUR FBUE AR 45 A R 45 B R I 0 8 7 = A4 Rk
LSRRI 8 I 4 B8 7 s g ol 11 7+
G2 T I 2 ity ' 2 AL A I TR ok T 7 T () A

D Lot AN F oM R B 2 a4
Ui Y 2 LA 1) A 53 A 3R 5 2% 28 i ol 2 A1 HE
A BT HE BE 3G

PO TT T 2028 0 3 20t 6 2 AL 1 S AR 25 44
HeAi dn &l 2 prom s B P Al 466 1 6 2 o R o0 < e w8 R0
G A5 A FH ) — A5 A0 25 A 38 I8 40 8 N L 2 o BHE
FH AR IE Az 2 /N £ BE R 20 3V A0 & AR 2 Al
(DPP) , e o 3R £E AR T 09 475032 B8 o B I & R AR A
FH (4 5 543 B8 S M (BSG LA K AR 47 4 i 1 7 1 5 i
. ATDLE HHOE 1T TH 908 8 0 2 e or AR 2
Lot 88 2ot R Bt 2 4% . BT =A%
BT A G AR Y R AR TR R i B A
AT IR AL S SOOI T R AR

frequenc,
= or(llv o ei, l— phase plate(DPP)

< 3w diagnostics
// mirror target

A | Ny
wedged vacuum L debris shield
window

beam sampling grating (BSG)
focus lens

=% lo

P2 b TT T 5 T 4 24 55 o L A 7 5
Fig. 2 Arrangement design of the final optics assembly
for SG-1 upgrading laser
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Table 1 Comparison of the basic parameters between NIF and SG-]| upgrading

USA. NIFH SG- 1l upgrading
Limited output 1.0X10* J/3 ns/ 3w 4.0X10%J/3 ns/ 3w
Energy fluence 7.25 J/cm’ 4,16 J/cm?
Foci of final focus lens 7.7X10° mm 1.9X10° mm
Final focus lens (F) 14.6 4.3
The 4™ ghost reflection’s peak energy fluence when 2 /e’ 6.7 times than NIF’s in anslysis

pluse width changed
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Fig. 3 Ghost image distribution for the arrangement

project 1 of the final optics assembly for SG-]|

upgrading laser

== 1% ghosts 3w): 1
2™ ghosts 3w): 9 == 4% ghosts (3w): 97

w3 ohosts (3w): 35

B4 MG FH e B mG A mtF A A TR 2 1
RAG AT

Fig. 4 Ghost image distribution for the arrangement

project 2 of the final optics assembly for SG-]|

upgrading laser

BT 4 2 M 4 R %07 SO B R



9 34 Trifg &5 #0611 TH R B 2 e A R HE AR B 1331

HRFEVE TR BSG RL R AR 4 5 A Bl 0 6 A i 0l
B ) A — 7 09 A B B CE L 1R B AT A R
WOCTT RV RE I o HAL m R R T v 78 016 il B
AT 4 S BRI A ) T A SR N B 5 8] A A 4
Rt A B AR 2 RAR WAT 3] T Kot
SFALCF R BE L O B A BOL RS BRI T &
19 223K 5 ] I D 2 J0 P 0 R4 L AN M) T 42 1 Dl oR
g8

FIBENHOE 1 T B S A A R AT
BrAR AN AT RE BT AR AR, 7 58 2 ) LA R BRI 3
WD RAS K 1 A Aot s AL F A ] L AR R
WA THOE I TRk B R 2 st 2 LR BT

4 DA BT RO 1T T2 vt o7 41

EHEA

TEOA e s 2 A I EEE IR R . D) A
A [F ) 1138 Lews 205 30 OB HY 1 ~4 By AR AT T
HR 2R BT BIRE 5 2) 4750 3% B8 1 9 F6 47
PRV R K 5 3) R 46 BT A DG 2= ook 19 4k
fizs ], AR IR b2 A R R V. PRt
JE AR BT HE 3% B A A AT FE TGS B £20 mm i i
RIS 2 X 1T T G A R 3 4 ol
AT T AL 15 B R AR BT A R Rl S
F s

86.5
>

emmm |5 ghosts (1~30): 3 wemm 3™ ghosts (1~3w): 105
2" ghosts (1~3w): 27 ===4' ghosts (1~3w): 291
K5 LAk Bt fa R pOG T T 208 8 0 3 2 o ol
AP HEA 7 S 0 JAR O A TE 25 A
Fig. 5 Ghost image distribution for the optimum
arrangement project of the final optics assembly
for SG- 1l upgrading laser
I Xf B 5 HEAT 3 M AR B < 20 I AR AT AR A
—20 mmZZE AL FN 20 mm i}, fy 2855 00 0 1F AR Y
BAGAALSE 4 i il 1 & ot 27 o A 1) Ay 25 345 i B
A5 3.4 B AR C 2 ARG on N B
RAEBBATIEIEF] —20 mmf, =AFS 4% A1 B R
15 18] ) 5% 5 BE 29 A9 86. 5 mm, A BE I & 4 U O H 4
PFN 7 TT R R AS B8 HE AT BT B T AL 1T 2%
B2 G AR A B EEREIR R . b TR

TIE = AP A3 PRI At S0 1 1) 22 4 7 AT R 4T HE
B PREAT AR AN L0 R 8 N £20 mmif %y
11 mm, 35 1 — AN 2 2 B B e T
THR AR E L e AU HEAT 7 %6 . BARZA gt 2 4l
PR ZE R BTN IE 6 7« AR5 25 06 2 JT A 1Y 1o B
LA K Dl e A 28 i ot = 21 1 00 O = A 5« A7 A0 4 A5
Be MOE v DB AT HL B AL B (& DPPL 3T
HUZE B BSG MBS AR St 2 Tn )

frequency
converter module

focus lens
module

wedged-window module

K6 AL T AT I pi0G 1 T 90k B 3 3 Ao
O 5 20 A 5 4 HE A (]
Fig. 6 Optimum framework of the final optics assembly

for SG-1I upgrading laser
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