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Fig. 1. (color online) Spherical hohlraum structure in the
traditional arrangement scheme of laser quads: (a) All
laser quads configuration of spherical hohlraum; (b) laser

quads configuration in near field at single LEH.

K2 (MTIRE) HADCEHAG T ZBREELH (a) BR
T BB HE AT (b) AL HEAD

Fig. 2. (color online) Novel arrangement scheme of
laser quads in spherical hohlraum structure: (a) All
laser quads configuration of spherical hohlraum; (b) laser

quads configuration in near field at single LEH.
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Fig. 3. (color online) Illustration of conversion rela-
tionship of coordinates of laser quads and spherical

hohlraum.
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W OH bR TS B0 SR S BT EE B [HAFE
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TEARTSCH, WOBEERH 2 x 2 F WA, N7
WO, ket — 1 ACK A «— 4B M (0 Hl (1D-
smoothing by spectral dispersion, 1D-SSD)-+ %4k
LR (CPP) + i dic % 4R (polarization control
plate, PCP)” Bt Fl {9 3R &3 ¥ 5 28 22261 fun |l 4 irp
TN, ST RAEAE I RE R, 4 i 2k B[R] TE 5% A AR
Wi, B — R KA —AJ7 W s AT,
EURH &8 SR B 5 [ DU I 4 2 1L, 17 S 48 CPP A
PCP #k— 50 H A3 R AL A A R A5 AT P, /5
MABILERHRE. B TEANT RS & 5
PR E AT R A, R, 4N T IRE I E &
RESERDC T BHEE TS,

2X2
Laser quads 1D-SSD  CPP OPCP  Wedge-shaped lens

B4 (MTl¥t) “1D-SSD+CPP+PCP” RAJH 75 FR
B

Fig. 4. (color online) Illustration of beam smoothing
scheme by “1D-SSD+CPP+PCP”.
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Fig. 5. (color online) Intensity distribution of sin-
gle laser quad with different incident angles on the
hohlraum wall: (a) 35°, C' = 0.63; (b) 55°, C = 0.69.
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Fig. 6. FOPALI of spots of single laser quads with dif-

ferent incident angles on hohlraum wall.
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Fig. 7. (color online) Distribution of spots of all the
laser quads on spherical hohlraum wall: (a) Single
cone, the incident angle is 35°; (b) single cone, the
incident angle is 55°; (c) the incident angle of inner

cone is 35°, the incident angle of outer cone is 55°.
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Table 1. Propagation characteristics of laser quads

at single LEH, with different laser quads arrangement

scheme.
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Fig. 8. (color online) Distributions of spot of all the
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incident laser quads at single LEH: (a) Single cone,
the incident angle is 35°; (b) single cone, the incident
angle is 55°; (c) the incident angle of inner cone is 35°,

the incident angle of outer cone is 55°.
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Table 2. Separation plane of laser quads inside the
spherical hohlraum in different laser quads arrange-

ment schemes.
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Fig. 9. (color online) Illustration of propagation of laser quads inside spherical hohlraum with different laser

quads arrangement scheme: (a) Single cone, the incident angle is 35°; (b) single cone, the incident angle is

55°; (c) the incident angle of inner cone is 35°, the incident angle of outer cone is 55°.
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Abstract

In traditional laser quads arrangement schemes for spherical hohlraum in indirect-driven laser facilities, the laser
quads to bring about the laser entrance hole (LEH) to close when they are incident at a large angle (55°), while the
complicated cross and overlap of laser quads inside the spherical hohlraum may be generated when they are incident
at a small angle (35°). To overcome these problems, a novel laser quads arrangement scheme for spherical hohlraum
is proposed. The laser quads injected into the single LEH are divided into two cones (the incident angle of the inner
cone is 35°, and that of the outer cone is 55°). Furthermore, the contrast and the fractional power above the intensity
have been proposed to evaluate the irradiation uniformity of single laser quad, while the dispersion degree and the duty
ratio are proposed to evaluate the distribution uniformity of all laser quads on the spherical hohlraum wall. Based on
the beam smoothing scheme implemented by the combination of one-dimensional smoothing by spectral dispersion, the
continuous phase plate and polarization control plate, the propagation model of laser quads in the spherical hohlraum
has been built up, and further used to analyze the irradiation uniformity of single laser quad and all the laser quads
on the spherical hohlraum wall. On this basis, the irradiation characteristics on the LEHs and the spherical hohlraum
wall, and the propagation characteristic of laser quads in the novel and traditional laser quads arrangement schemes
have been analyzed and compared. Results indicate that, compared with the traditional arrangement scheme of laser
quads, the novel laser quads arrangement scheme has following advantages: the irradiation uniformity on the spherical
hohlraum wall of single laser quad and all laser quads remains unchanged. Not only the LEH closure problem can be
alleviated, but also the complicated cross and overlap of laser quads inside the spherical hohlraum in the traditional
scheme could be avoided. The novel scheme may provide useful reference for the design of spherical hohlraum structure

in laser indirect-driven facilities due to its obvious advantages over the traditional scheme.

Keywords: spherical hohlraum, laser quads arrangement, evaluation parameters, propagation characteri-

stics
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