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machining process of the quartz components of the terminal optical system is confirmed by improving the near-field
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The third-harmonic laser parameters of a laser driver similar to U.S. National Ignition Facility (NIF) in

—

a high laser-flux state, such as space, time and energy, are measured by using the third-harmonic precision
diagnostic system of Shenguang II (SGII) upgraded facility. The phase-type periodic structure introduced in the
Key words

resolution. The far-field focusing ability and the near-field transmission modulation characteristics of the terminal
=]

optical system in a high laser-flux state are studied. The results show that the phase-type periodic structure is an
important reason which can result in an enhancement of third-harmonic near-field modulation.
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Precision Diagnosis of Third-Harmonic Laser Parameters of High-Flux Pulse
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Fig. 1 Diagram of terminal optical system of SGII-upgraded facility
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FOA Yy FOA: final optics assembly
SFG: sum frequency generation
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Fig. 2 3w laser-parameter precision diagnostic system of SGII-upgraded facility. (a) Diagram; (b) optical path arrangement
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Fig. 3 3w far-field focal spot of high power driver similar to NIF. (a) Distribution of intensity;
(b) encircled-energy integral diagram
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Fig. 4 1w far-field focal spot when flux density of 3w laser pulse is 2 Jeecm *.

(a) Distribution of intensity; (b) encircled-energy integral diagram
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5 Near-field measurement results. (a) Full-diameter near-field data of 3w pulse; (b) simulated far-field focal

Fig. 5

spot of 3w pulse at focal plane of terminal optical system; (c¢) high resolution near-field data in local area
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Fig. 6 Interferometer wavefront of local areas of wedged focus lens
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(a) Simulated result; (b) actual measurement result
33 HEREUNESER
T3 W Wk A ) T i R ST A 3o ddb B DL K AT 3 4% i T AR RO ST AR SE R SR 3 ns T
i F 7R I % (WaveRunner 610zi, LeCroy 23 al, 8 ED) #H47M &, F X B FH B ER 1.8 V, ZRA R
0.2 V. 132N/ 3w M PIEILE REF. SCHFT T 3L 3 ns FRAE J7 3k 25 R AN 1&1 8 From

2.0

=
= (2.77,1.918)

15| (0.6832, 1.696) |
| \

|
0.5 |
(~0.7081, 0.1259)

-2 0 2 4 6
Time /ns

8w P

Fig. 8 Temporal waveform

4 5 v

R TAERIERE b o — 25238 T MG I THICE B 0 30 WOES B B2 2 G ThEE. R Z &R
G345 T 28 NIF 0GR 3h 28 70 48 il i % B TARIRAS T Y 3w I3 AL S BEEdE . A3 i RN 1 A
3.8DL W AR R G i % P, 1853 ] HY 3w PR3z B2 80 % e 5 7E 21DL LLIN , 5 %5 0 {4 3 451 2 37

RE A PRI & . AT T 2 DR HER 3o I8, 0 Hr 85 R 2R L 30 L3508 B L2 0 0.35, 3w
EGBIEFGE A — @R EREA . BT 0 BRI 250 pm B9 & 20 1R 37 00 4 D) 8 L A R AR X I

155 3 AR 0 e B I BRI B B A S DR ST T R 1 mm R ZY D 7 nm (AR B SR 25 A
AT 3o OG5 8 il 15 56 ) 5 20N 22—, 52 H0H 19 45 18 X R D) R OE A B ol B s AT RS
YR Sl B EE AR R R

0901007-5



H = e ot

(1]

(2]
[3]

(8]

(9]

[10]
[11]

[12]

[13]

[14]

Z % x M

Adams R, Anderson A, Aragon R, et al. Advanced conceptual design report for the z-beamlet laser backlighter system
[R]. Lawrence Livermore National Laboratory, 1999.

Cavailler C. Inertial fusion with the LMJ[J]. Plasma Physics and Controlled Fusion, 2005, 47: B389-B403.

Kodama R, Shiraga H, Shigemori K, er al. Nuclear fusion: Fast heating scalable to laser fusion ignition[]J]. Nature,
2002, 418(29): 933-934.

Izawa Y, Mima K, Azechi H, et al. Laser fusion research with GEKKQO XII and PW laser system at Osakal[C].
Vilamoura: 20th TAEA Fusion Energy Conference, 2004.

Wegner P J, van Wonterghem B M, Dixit S N, ez al. Characterization of third-harmonic target plane irradiance on the
National Ignition Facility Beamlet demonstration project[C]. Annual meeting of the American Nuclear Society, 1997.
Wegner P J, Barker C E, Caird J A, et al. Third-harmonic performance of the Beamlet prototype laser[C]. SPIE,
1997, 3047: 370-380.

Wegner P, Auerbach J, Biesiada T, et al. NIF final optics system: Frequency conversion and beam conditioning[C] .
SPIE, 2004, 5341: 180-189.

Ji Lailin, Liu Chong, Tang Shunxing, et al. Phase perturbation of large aperture KDP crystal manufacture and effects
on third harmonics generation[J]. Chinese J Lasers, 2012, 39(5): 0502012.

oAk, XIS, I, 4. RO E KDP S RN TAH AL 48 3 5 = i A L] B EOG, 2012, 39(5):
0502012.

Wang Hongxiang, Shen Lu, Li Chengfu, es al. Analysis and experiment investigation of laser induced damage of optics
[J]. Chinese J Lasers, 2017, 44(3): 0302006.

FULAE, B B, BN, SF. U ITREOLE S B 0 KL a s (0] P E#OG, 2017, 44(3): 0302006.

Caird J A, Nielsen N D, Patton H G, et al. Beamlet focal plane diagnostic[C]. SPIE, 1997, 3047: 239-247.

Xia Yanwen, Zheng Kuixing, Da Zhengshang, et al. Laser parameter precision diagnostic system of large-aperture high
power laser experiment platform[J]. Infrared and Laser Engineering, 2016, 45(12): 1217008.

HESC, 424, 550, 5. RORSEERIESKE- A MBS HEMEZH R [J]. 455806 T8, 2016,
45(12): 1217008.

Sun Zhihong, Lii Jiakun, Zhang Bo, et al/. Temporal profile measurement of {requency tripled beam for high power
laser facility[J]. Chinese J Lasers, 2016, 43(3): 0308001.

INGELL, Baadn, W ¥, 5. S ERBOLR E G UK i A BOE BB R ] P EEOE, 2016, 43(3): 0308001.
Li Dongming. Research on optical design and key technology of Shenguang [l far field diagnostic system[D].
Hangzhou: Zhejiang University, 2004: 16-41.

ZRW. AOG IE 2 W RGOSR KOG RTFSE[(D] . AU #T7L K%, 2004: 16-41.

Liu C, Ji L, Yang L, et al. Studies on design of 351 nm focal plane diagnostic system prototype and focusing
characteristic of SGII-upgraded facility at half achievable energy performance[J]. Applied Optics, 2016, 55(10): 2800-
2812.

0901007-6



