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Fig. 1. (color online) (a) The polar angle distribution
of the three rings on the target; (b) the corresponding

27d order spherical mode distribution.
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Fig. 2. (color online) The optimization result of the
polar angles: (a) in a larger angle range; (b) in a

smaller angle range.
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Fig. 3. (color online) Repoint the lasers in polar direct drive scheme: (a) laser entrance holes and the corresponding

redirections; (b) four rings of lasers are rearranged to three rings on the target.

195203-3


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 ZF R Acta Phys. Sin.

Vol. 64, No. 19 (2015) 195203

FioR. B I DU R 5 45 ) 45 5565 21 80 1 AR F
22.4°, 47.7° F173.6° I =3FPN, EERFE BTG E AR AR
ANSAR 1AV BECy, T S — 8 B EE S, Wil 3 (b) B
. FHEEEIEOEE LI B AR A, B3 (a) 45 H
TR R R ) BT &L 28.5° FF IR Y SR v
N3 [ ST 22.4° A6 E; 35° 8 LU 5
49.5° ¥5 b 1 DU SO 45 v $E 1 47.7° FAALE; 49.5°
B AR VU OE 5 55° 3 L )\ SR 6 SL R 45 A #E
1 73.6° AL E. ML 2 7718, nlk kAL
BRI 24 SBOE o A FLAL, 45 R B BAR 5
B3 (a) o7 Sk A ) 1) 5 BB . A R e R
KIH 49.5° 36 B A, A8 1) 76 $ETH B A 10
AR 24.1°,

y=5i37R 4

DIt AR T 9 A AL T AR TROE T R AR AE
PR RROG SR L. R — 3N R0 A 17 B Al
AFRLER, AR G s Ai th o Rk A B AR
e, PR, SR TR LR R SR AT (0 B A, IR AN XS
R PDD 5 0L N S ALAEE. 5 & BIERBE R /T
FEHLRGT, W DA SR FE B S, PDD #8 [T
(1 4 T ' 9 20 AT 5 0 0o A TS (R L T e i 0 A —
B i AR, AR IR BO6RAE #E T T SORT
IR, AR RS RDOE R IR 5 28 % X
s, D AT DASE L 38— B 7 3R SR ]

3.2

—1500 —1500

—1000 —1000

—500 —500

2 o E o
~—~ —~
= =

500 500

1000 1000

1500 1500

—1000 O 1000 —1000
z/pm z

y/nm

—1500

—1000

—500

0

y/nm

500

1000

1500

—1000 O
z/pm

1000

Kl 5

o5 R P ' RO T 9 2 90 A1 % 48 1) PDID 4 R OE SR 11
BRI b XA X RETE R BE N TR ST 1S
BUNREAT, 15 BT AL S RS 208, PDD Y
WGV 58 4 78 5 A0 O 58 RO SRR A IX 8. P4k
AR, R AR RS 0.9 £, HAT Ao
(11 PDD % 18 A 5 1] /0 4 18 A 2 T 1) e oK 9 A (R
B 4 H il m) Y PR g0 G TR TR B SR A7) Dl 25.8°. X
B 3 (a) Bt BER A, SR 24.1°, IRIE AT BA
T I SR R B A 6 A AR UL ) o e YT R A DY
SR
e

H:..;.zz’!\_\::;; : \
am ©/ D

K4 (MTIRE) FIF PDD f& A a4 BRAL T DG 5
iR EE

Fig. 4. (color online) Schematic of simulating direct

drive radiation field with a polar drive laser.
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Abstract

Capsule illumination uniformity obtained by direct driving lasers from several tens of directions is studied system-
atically. The best polar angles of the three focal spot rings on the capsule are determined to be 22.4°, 47.7°, and 73.6°by
a spherical-harmonic mode analysis and a numerical simulation. Based on the configuration of indirect laser driven
facility, we have optimized the beam re-directions and the focal spot distributions for polar direct drive, which smooth
successfully the illumination distribution on the capsule.

Laser driven inertial confinement fusion is an important way to achieve controllable nuclear fusion for human be-
ings, which includes two laser-driven schemes—directly driving and indirectly driving scheme. Since the indirect driving
scheme considerably relaxes the strict requirements for laser performance and decreases the engineering difficulties, the
main laser facilities around the world have adopted the indirect driving scheme, such as the National Ignition Facility in
the U. S., the Laser Megajoule in France, and the SG series laser drivers in China.

Meanwhile, scientists keep developing the key technologies for directly driving and have made great progress. For
example, the fast ignition and shock ignition are two new methods to achieve fusion ignition in the direct driving scheme,
which attracted lots of attention in the past few years. However, the main laser drivers for inertial confinement fusion
research are configured as indirect drivers, which are not suitable for direct driving experiments. So a compromising
suggestion was proposed that by redirecting the lasers, changing the laser energy distributions, designing new type of
targets, and so on, a radiation field which is very close to a direct driving radiation field can be simulated in a laser
facility that is configured as an indirect driver. This is the so called polar direct drive method that provides a feasible
way for primary researches on direct driving technologies in an indirect laser driver. Such experiments have already been
conducted in the National Ignition Facility.

In China, the large indirect laser driver with an output capability in the level of hundreds kilojoule will finish
its engineering construction and routinely operate for physical experiments soon. To achieve a good polar direct drive
performance in this laser facility is much more difficult than in previous smaller laser drivers. In this paper, capsule
illumination uniformity by directly driving laser from several tens of directions is studied systematically. The best polar
angles of the three focal spot rings on the capsule are determined to be 22.4°, 47.7°, and 73.6° by a spherical-harmonic
mode analysis and a numerical simulation. Based on the configuration of indirect driving laser facility, we have op-
timized the beam re-directions and the focal spot distributions for polar direct drive, which successfully smoothes the

illumination distribution on the capsule.

Keywords: capsule illumination uniformity, polar direct drive, SG-III laser facility
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