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Development of an Integrated Implosion Code based on CIP method for ICF
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Physics of the inertial fusion is based on a variety of elements such as compressible hydrodynamics, radiation

transport, non-ideal equation of state, non-LTE atomic process, and laser plasma interaction. In addition, im-

plosion process is not in stationary state and fluid dynamics, energy transport and instabilities should be solved
simultaneously. In order to study such complex physics, an integrated implosion code including all physics impor-
tant in the implosion process should be developed. Before starting this work, an integrated code based on Hirt’s
ALE method had been developed. But it needed sophisticated rezoning/remapping algorithm and less dissipative
ALE method in hardly distorted mesh. In this work, we have developed 2-D integrated implosion code based
on CIP method which was described in ALE formation. The reasonable results in simulating Rayleigh-Taylor
instability and cylindrical implosion were obtained using this code.
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Fig.1: Grid configuration in laser driven R-T insta-
bility using Hirt’s ALE method.



2. BEfRE

TAAT — L, —fREHRERR D CCUP &77&
512 ALE IZHR L 72 A — A%ﬁt RAFEL T,
ﬁ@%f@*ﬁ%?f%ét %?@ﬁ@ﬁﬁﬁﬁﬁ
REBMMLTHD, %new%«w%fﬁ%ﬂ«t il
SEREE L Bl % (X (B2)izmliz, KD fix”,
“lagrangian”. “sliding” I¥ZhZh. FEETEEEL
723555 (BEuler BAE3R). Lagrangian B IZIR > THEIL
e, B L OEMAEGEIH & [ U#SE TR FEERE A
A4 FSRGEIEL T, H5RHOBESMX 2R
T, ZOBEE AFETEOThOETFBEEEEHVT

T —BUBI/OENDEZ EWRINnT,

BB, FEOEE Efd ALE %2 T{T5 &, Lagrangian
7 x— A& Euler 72— XD 2 DOHEMEDFESLZ
J 570, BIETOBBITEIIRE KET 5,

fix

sliding

N
\
%&”“f

0.2 ®

T S

-100 -50 0 50 100

04

Fig.2: Shock-tube-Riemann-problem solved by new
ALE method with the various mesh-moving-methods.
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Fig.3: Laser driven R-T instability (density contours
at t=0.5, 1.0, 1.25 1.5, and 1.75ns.)
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Fig.4: R-T instability caused by acceleration in cylin-
drical implosion.
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Fig.5: R-T instability of inner direction caused by
deceleration in cylindrical implosion.
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