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Entire Beam Wavefront Measurement in Prototype of SG-III Facility
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Abstract In order to improve focal spot concentration of 3w laser, entire beam wavefront should be corrected. One
of key technologies is to get entire beam wavefront aberration exactly. With Hartman wavefront sensor located at
parameters diagnosis unit of main amplifier, wavefront of output main amplifier can be obtained. However, wavefront
of target system can’t be measured directly. There are two methods to solve this problem including reverse
calibration and direct measurement at target point. By comparing complexity and accuracy of the two methods, and
combining far field measurement with and without correction, direct measurement at target point is a simple and

correct method to get entire beam wavefront.
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MO, PA: front-end  DM: deformable mirror
Amp.: disk amplifier TM: transmiting mirror
PC: Pockels cell FC: frequence convertor
SF' spatial filter FL: focus lens

CM: cavity mirror PP: phase plate
TC: target chamber
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Fig. 1 Schematic drawing of the multi-pass TIL design
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Fig. 2 (a) Schematic drawing of reverse calibration,

(b) schematic drawing of direct measurement at target point

55 R O R AR B AR — B AT R
i, E 2(b) ron . BE Tz RN E RS, T DL E
PO AT 2 OB R FSWAT. LR B LN
R 2 5 RGeS G, TGk R A R
ARG B NS W AT, HEEHE T F 2 KA
PN 11 38 I A% J e ) A 1) R U0 % B A A O i
AR AT I B AT AL B DUR AT A K R S
DM WTT . RIZFRMKRARAEFHFSPER A,
YRBWRIT N B, W E RGN C, FHOR
RGBT D EASSMT T H02 WA i I T
W R G HEW &SR TN A+ C, #3750
W RS H AR BT A+ B, #1248
JEEEXT A+ B AT IE s £ 802 WA P9 U B & &R
G EREMUERT N C— B+ A, Hd A R IESR
75, S0 v A B AR OE AR 25 BN, AT DL A
IR SAE R T HO2 WA N RTI E R G S
Tzl &SR KRR A+C—(C—B) =
A+ BB 26 RS AT 7S S RS, ]
PIEHRTS A+ B+ D, B2 REFHEME
3 U L
Bk b RN R A Bl AR 2ZE
R B2 8 50 BB A i) 32 55 11 T2 W6 A8 25 4 ok

0202007-2



107 2%

ol I 7R 25 B 4 0l e AR 58 U0 I A U vk

e 5 2R R 22 s HLUC L G % b & 2 A7 AE 1 B AR S T
FE B W R ZE W 2T ABRIIRE s i a6 H 5
Xt EWOL W RGEPRTRE TR E . B3 AN
AR B 0 90 1) B S ARAT 14 4 ) B D I PA) 0 A I i
Ja AR R AT B R B A s MR IE S5 RO L B
B B —E M EGE AR A frt— PR

o P 7 iR AE 02 WA O RUE Y RTIR T
EHZ Wit B B T2 ORE 2 58 5 i I 5 B
FE o B4 /N AR AR T B 0 I T4 R 9 AR
T 1 4 D' B D0 AT A 0 A TE I IS A AR AR AT 1 £
o WAIEZE SRR e AR P A T W k3 .
TEW] T AR 4 R 0 Bl L R 25 T2 B A S B Y
FESR 2

(€Y

S S
o N 9
S o S

0.25

Relative intensity

100
., 100
“

focal spot size

200} @) 200 [D)- i
< o} 2 0
> [ >
-100 (¢ ’ -100 -
—-200 -100 0 100 200 —-200 -100 0 100 200
2 /pm 2 /pm
farfield quality evaluation farfield quality evaluation

D=290 mm, f=2200 mm
1DL: 7.26 prad (at 1053 nm)
@70.0%: 81.9 urad~11.3DL
@81.3%: 102 prad~14.1DL
@90.1%: 129 urad~17.7DL @90.1%: 101 prad~13.9DL

@95.0%: 156 prad~21.5DL @95.0%: 116 prad~16DL

relative total energy: 3.44295X 10° relative total energy: 1.23073 X 10

D=290 mm, f=2200 mm
1DL: 7.26 prad (at 1053 nm)
@70.0%: 70.4 prad~9.69DL
@81.3%: 84.5 prad~11.6DL
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Fig. 3 Verification for first method calibration results

(a) without correction, (b) with correction
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Fig. 4 Verification for direct measurement at target point results. (a) without correction, (b) with correction
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