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Abstract

In an environment where strong magnetic field
fluctuations are present, the initial distribution of
pick-up ions is not a ring-beam distribution but rather
a nontrivial function, which extends to a significant
portion of the pick-up shell. Due to the fluctuations
each freshly picked-up particle feels a different
magnetic field. Each magnetic field direction has a
corresponding ring, and the initial distribution is the
sum of these rings. The properties of the magnetic
field fluctuations in the region of the pick-up
influence the initial distribution strongly. We have
studied the effect of the fluctuations on the initial
distribution of pick-up ions. We found that the
distribution resembles a signet-ring in velocity space;
the function has a strong peak in the vicinity of the
neutral velocity and a more extended shape on the
opposite side of the pick-up shell. Both the intensity
and the spectrum of the fluctuations influence its
shape. Since the fluctuations are often in a large part
waves generated by the pick-up ions themselves, the
fluctuation spectra can have strong variations around
the gyrofrequency of some ion species. We also
found that the initial distribution is only sensitive to
fluctuations having frequencies lower than the
gyrofrequency of the pick-up ion. Thus the same
magnetic field fluctuations can result in significantly
different source distributions for different ion species.



References

[1] Mobius et al 1985: Mdobius, E., D. Hovestadt, B.
Klecker, M. Scholer, G. Gloeckler, and F. M. Ipavich,
Direct observation of He+ pick-up ions of interstellar
origin in the solar wind , Nature, 318, 426, 1985

[2] Gloeckler et al. 1993: Gloeckler, G., J. Geiss, H.
Balsiger, L.A. Fisk, A. B. Galvin, F. M. Ipavich, K. W.
Ogilvie, R. von Steiger, and B. Wilken, Detection of
interstellar pick-up hydrogen in the solar system, Science,
261, 70, 1993

[3] Lee & Ip 1987: M. A. Lee and W.-H. Ip, J. of Geophys.
Res. 92 (A10), 11041 (1987)

[4] Zank & Cairns 2000 : G.P. Zank and Iver H. Cairns,
Astrophys. J. 541, 489 (2000)

[5] Vasilyunas & Siscoe, 1976 : V.M. Vasyliunas and G.L.
Siscoe, J. of Geophys. Res. 81, 1247 (1976).

[6] Isenberg, 1987; Chalov & Fahr 2002 : P.A. Isenberg, J.
of Geophys. Res. 92, 1067 (1987).

[7] Jokipii, 1972; Schlickeiser 1998, Chalov & Fahr 2002 :
J.R. Jokipii, Astrophys. J. 172, 319 (1972).

[8] Holzer, 1972 : Holzer, T. E., Interaction of the solar
wind with the neutral component of the interstellar gas, J.
Geophys. Res., 77, 5407, 1972

[9] Vasyliunasa , V. M., and G. L. Siscoe, On the flux and
the energy spectrum of interstellar ions in the solar system,
J. Geophys, Res., 81, 1247, 1976

[10] Isenberg, P. A., Interaction of the solar wind with
interstellar neutral hydrogen: Three-fluid model, J.
Geophys. Res., 91, 9965. 1986

[11] Németh, Z., G. Erdds, Fluctuations of the Heliospheric
Magnetic Field and the Anisotrop of Pickup Ions, Geophys.
Res. Letters...

[12] Ip, W.-H. And W. 1. Axford, Theories of Physical
Processes in the Cometary Comae and Ion Tails, in Comets,
L. L. Wilkening, ed.; University of Arizona Press, 588,
1982

[13] G. GLOCKLER, D. HOVESTADT, Cometary pick-
up ions observed near Giacobini-Zinner, Geophys. Res.
Letters, vol 13, no 3, 251-254, 1986

[14] Smith et al. 1986: Smith, E.J., B.T. Tsurutani: ICE
Encounter with  Giacobini-Zinner: magnetic  field
observations, Science

[15] J. Y. LU, G.P. ZANK, The transport of interstellar
pick-up ions, J. Geophys. Res, vol 106, 5709-5720, 2001

[16] S. V. Chalov, Acceleration of pick-up ions at the solar
wind termination shock

[17] B. T. Tsurutani, B. S. Lakhina, Mirror mode structures
and ELF plasma waves in the Giacobini-Zinner
magnetosheath, Nonlinear Processes in Geophysics 1999, 6:
229-234

[18] Slavin, J. A., Smith, E. J., Tsurutani, B. T. Siscoe, G.
L., Jones, D. E., and Mendis, D. A., Giacobono-Zinner
magnetotail: ICE magnetic filed observations, Gheophys.
Res. Lett., 13, 283-286, 1986a

[19] Von Rosenvinge, T. T., Brandt, J. C., and Farquhar, R.
W., The international cometary explorer mission to comet
Giacobini-Zinner, Science, 232, 353, 1986



