




ANALYTICAL THEORY OF MODULATED MAGNETIC SOLITONS PHYSICAL REVIEW B88, 184401 (2013)

0.08 0.12 0.16 0.2 0.24
10

�4

10
�2

10
0



L. D. BOOKMAN AND M. A. HOEFER PHYSICAL REVIEW B88, 184401 (2013)

thereby eliminate one of the two equations for the center. The
modulation system is thus
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(16)

Note that whenh0 = 0 and� = 0, the remaining ODE� � =
� 3 agrees with the result in Ref.23 and the more general
result for solitons of nontrivial topological charge in Ref.24.
Equations(15)and(16)do not depend upon the slowly varying
phase� 0 so that the inclusion of long-range magnetostatic
effects will lead to the same frequency shift given in Eq.(13),
decoupling from the ODEs(15) and (16). The Þxed points
of this system correspond to steady-state conditions where
there is a balance between uniform damping and localized
spin torque, i.e., a dissipative droplet soliton. A Þxed point at
(�,x 0) = (� � ,0) leads to a relationship between the sustaining
current and precession frequency

�


=
2(� � + h0)

1 + � � ln


sech

�

 � Š 1

� �

�
2
�

+ 
 � tanh
�

 � Š 1

� �

� . (17)



ANALYTICAL THEORY OF MODULATED MAGNETIC SOLITONS PHYSICAL REVIEW B88, 184401 (2013)

0.1







L. D. BOOKMAN AND M. A. HOEFER PHYSICAL REVIEW B88, 184401 (2013)

19A. M. Kosevich, B. A. Ivanov, and A. S. Kovalev, Sov. Sci. Rev.,
Sect. A, Phys. Rev.6, 171 (1986).

20B. A. Ivanov and V. A. Stephanovich,Phys. Lett. A141, 89 (1989).
21M. I. Weinstein,SIAM J. Math. Anal.16, 472 (1985).
22M. A. Hoefer, M. Sommacal, and T. J. Silva,Phys. Rev. B85,

214433 (2012).

23V. Baryakhtar, B. Ivanov, and A. Sukstanskii,Phys. Lett. A119,
191 (1986).

24V. G Baryakhtar, B. A. Ivanov, A. L. Sukstanskii, and E. Y.
Melikhov, Phys. Rev. B56, 619 (1997).

25F. H. D. Leeuw, R. V. D. Doel, and U. Enz,Rep. Prog. Phys.43,
689 (1980).

184401-8

http://dx.doi.org/10.1016/0375-9601(89)90453-2
http://dx.doi.org/10.1137/0516034
http://dx.doi.org/10.1103/PhysRevB.85.214433
http://dx.doi.org/10.1103/PhysRevB.85.214433
http://dx.doi.org/10.1016/0375-9601(86)90445-7
http://dx.doi.org/10.1016/0375-9601(86)90445-7
http://dx.doi.org/10.1103/PhysRevB.56.619
http://dx.doi.org/10.1088/0034-4885/43/6/001
http://dx.doi.org/10.1088/0034-4885/43/6/001

