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Comment on “Chaos in Axially Symmetric The eigenvalues of are real becausgis a real, symmetric
Potentials with Octupole Deformation” matrix. Therefore the eigenvalues$9f? are real or purely
imaginary. This provides a qualitative understanding of

In the Letter [1] Heis%t al. studied single-particle mo- the solution of Eq. (3). Itis easy to see that

tion in a harmonic-oscillator potential which is charac- | | ) 1212

terized by a quadrupole deformation and an additional Aip ={3TrS = [3(TrS)” — KT7717, ®)

octupole deformation, and found that “The chaotic charac

ter of the motion is strongly dependent on the quadrupol

deformation in that for a prolate deformation virtually no stable. IfK < 0, neighboring trajectories will typically

chaos is discernible while for the oblate case the mOt'Or?jiverge exponentially. This is a prerequisite for chaotic
shows strong chaos when the octupole term is turned 0N otion

In thelrhllefi pzlit (f)f F'hg' 1 fcl)r an octupr?le dgformz;tmn One gains some more insight from an inspection of
strengthA = 3. for the prolate case, there Is N0 chaos., o dynamics at points wher€ = 0. At such a point

We found, however, that there should be chaotic Scatt%e determinant of the matrid vanishes, and therefore
of points in the central blank region of their Fig. 1 (left). Eq. (3) is not a useful approximation to ,the dynamics in
Actually for A = 0.14. there is no chaos, even for the any domain of6z. One has to carry the expansion of the

oblate casdb = 0.5), and forA = 0.6\, there is chaos Hami ; : : .
¢ amilton-Jacobi equations to second orderdin This
even for the prolate cagé = 2). We discovered that the ryields q o

chaos is connected with the curvature of the potential su
faces [2]. We define the curvature as

where K is the determinant of as defined in Eq. (1).
Svhenk > 0 both A's are imaginary and the motion is

8: = (M + LoM)sz, 6M=<0 0),

92V 92V 9%V \? 8T 0
K = - : 1
(p2) = 575 322 <apaz> @) 6T — 57 - 5V (6)
. L . k= : .
This function is closely related to and has the same sign as 1 9qkIqp

the Ga_ussian curvature [3] of a two-dimensional surfa_ce]_here is always an orthogonal transformation of the
Numerical calculations showed that there were negative-

curvature regions in the potential surface for> 0.1A, coordinate space which diagonalizgs but there is, in

for the oblate case, and far= 0.6, for the prolate case general, none that diagonaliz8%. If S is diagonal, then
Consider afiduc’ial trajeca)ryzcz(t) with " M is blockwise diagonal, which means that as long as

N Eq. (3) is applicable, the motion locally separates with
;= <6]> ) respect to the 2 degrees of freedom. Sifgedepends on
' p)’ 8z, the matrixM + $8M in Eq. (6) generally cannot be

p
as well as a variation(r) + 8z(¢) of it. The Hamiltonian ?{'ago(;‘i“_zed for aIIIIre_Ievarﬁz_.blence, at Ithe ﬁmgts W'thl
of the system shall be of the ford (g, p) = p2/2 + — VItIS generally Impossible o even locally decouple
the degrees of freedom.

V(q). If one linearizes the Hamilton-Jacobi equations with
respect tad z, one obtains the system of linear differential

equations L (‘]:lgflsn-lg
. 0 1, P.O. Box 8730
6z = Médz, M= <S 0 > 100080 Beijing
2V 2V 3) an(_i Institute of Modern Physics
e Gaioa Chinese Academy of Science
§=- 92V 92V > P.O. Box 31
99204, Ere 730000 Lanzhou, People’s Republic of China

where 2 degrees of freedom are considered. Via the tim
dependence of the fiducial trajector§,= S(z(z)) is a
function of time. In this sens#/ is a function of time.
For any instant consideretf may be set constantin order [1] w.D. Heiss, R.G. Nazmitdinov, and S. Radu, Phys. Rev.
to survey the character of the solution at thatinstant. Then  Lett. 72, 2351 (1994).

the solution can be worked out explicitly with the result  [2] Li Junging, Zhu Jieding, and Gu Jinnan, Phys. Re\6 B
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1/2 -1/2 o 1/2 6458 (1995).
85z(t) = <S1(/:§)S.HS S1t/)2 5 S";I;(/g t)>6z(0). [3] G.A. Korn and T.M. Korn, Mathematical Handbook
sinh( 1) cosh 1) for Scientists and Engineef$1cGraw-Hill, Incorporated,
4) New York, 1961), p. 508.
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