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Quasi 27-day Reoccurrence Period and Structure of IMF Observed by
ACE

MA Li , ZHAO Shuxian, WU Pingjing

Institute of Crustal Dynamics, China Earthquake Administration, Beijing 100085, China

Abstract ACE was launched on August 15, 1997 and placed into an orbit about the L1 point between the Earth and the Sun. The L1
point is one of several points where the gravitational attraction of the Sun and Earth are equal and in the opposite direction. The Parker
spiral angle at L1 point with ACE MAG data is calculated and the data is converted to the polarity symbolic sequence. For any point in
the sequence, the quasi 27—day reoccurrence period and the structure of IMF are detected through altering the sub—sequence centered on
this point. And then, the reoccurrence structure is identified with the template matching method. Finally, the piecewise constant function
fitting is used to obtain the piecewise constant period and structure. The obtained results are as follows: (1) in the period of 1999—2008,
the reoccurrence period is mostly in the range of (27£2) days, with only one exception: a month from 2001-10-27 10:00 to 2001-11-28
12:00, the reoccurrence period is 21 days and 14 hours; (2) from 2001-01-08 12:00 to 2004-07-17 04:00 , IMF is in a two fan disc
structure; from 2004-07-17 05:00 to 2007-06-30 23:00, IMF is in a four fan disc structure; from 2007-07-01 00:00 to 2008 -12-31
23:00, IMF is in a two fan disc structure.
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Fig. 1 Variations of IMF quasi 27-day reoccurrence index with different number of period
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Table 1 Piecewise constant period and structure of IMF between 1999 and 2008
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1999-04-25 05:00 1999-08-06 22:00 26d05h 3.4 T1232 60.1
1999-08-06 23:00 1999-08-31 04:00
T1223 56.4
1999-08-31 05:00 1999-11-16 17:00
27d00h 1.6
1999-11-16 18:00 2000-02-03 16:00
A1133 42.2
2000-02-03 17:00 2000-02-09 08:00
28d0%h 1.6
2000-02-09 09:00 2000-05-09 16:00
2000-05-09 17:00 2000-07-16 15:00 25d23h 4.9 44 55.7
2000-07-16 16:00 2000-08-25 17:00
2000-08-25 18:00 2001-01-08 11:00 27d08h 2.1 T1133 66.6
2001-01-08 12:00 2001-01-16 23:00
2001-01-17 00:00 2001-03-26 12:00 25d10h 4.8 44 36.8
2001-03-26 13:00 2001-05-02 21:00 28d21h 3.6 ’
2001-05-02 22:00 2001-09-15 12:00
26d13h 3.9
2001-09-15 13:00 2001-10-27 09:00
2001-10-27 10:00 2001-11-28 12:00 21d14h 5.4 A3S 539
2001-11-28 13:00 2002-02-25 20:00 27d14h 3.2 ’
2002-02-25 21:00 2002-03-04 00:00
2002-03-04 01:00 2002-05-05 04:00 25d13h 3.2 T35 49.5
2002-05-05 05:00 2002-05-06 22:00
2002-05-06 23:00 2002-10-16 00:00 26d05h 2.8
2002-10-16 01:00 2003-07-22 10:00 27d03h 24 44 23.7
2003-07-22 11:00 2004-01-15 03:00 26d18h 3.1
2004-01-15 04:00 2004-02-23 04:00
2004-02-23 05:00 2004-07-17 04:00 27d15h 2.6 A35 16.4
2004-07-17 05:00 2004-08-10 02:00
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2004-08-10 03:00 2004-11-01 19:00
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A1232 34.7
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2006-02-09 17:00 2006-05-15 01:00
2006-05-15 02:00 2006-08-29 00:00 26d23h 2.2 T1223 52.2
2006-08-29 01:00 2006-12-19 05:00
2222 55.5
2006-12-19 06:00 2007-01-07 19:00
27d16h 2.7
2007-01-07 20:00 2007-06-03 00:00
T1223 55.8
2007-06-03 01:00 2007-06-30 23:00
2007-07-01 00:00 2007-09-29 19:00 A35 52.8
27d00h 2.5
2007-09-29 20:00 2007-12-26 15:00 44 39.3
2007-12-26 16:00 2008-02-08 10:00
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2008-02-08 11:00 2008-04-19 18:00
2008-04-19 19:00 2008-08-05 22:00 27d01h 2.1 A35 48.1
2008-08-05 23:00 2008-08-18 02:00
A26 22.0
2008-08-18 03:00 2008-12-31 23:00 27d07h 2.4
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