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Table 1 The service periods and time resolution of the soft X-ray detectors onboard
GOES satellite

GOES-N Service Period Time Resolution/s
GOES 91 1-Jul-1974 to 17-Oct-1975 3
GOES 92 5-Feb-1975 to 31-Mar-1978 3
GOES 1 17-Jan-1976 to 1-Jun-1978 3
GOES 2 1-Aug-1977 to 30-Apr-1983 3
GOES 3 5-Jul-1978 to 4-Jan-1980 3
GOES 5 1 to 30-May-1983, 1-Jul-1983 to 31-Jul-1984 3
GOES 6 2 to 30-Jun-1983, 1-Aug-1984 to 18-Aug-1994 3
GOES 7 1-Jan-1994 to 3-Aug-1996 3
GOES 8 21-Mar-1996 to 18-Jun-2003 3
GOES 9 20-Mar-1996 to 24-Jul-1998 3
GOES 10 10-Jul-1998 to 1-Dec-2009 3
GOES 11 21-Jun-2006 to 11-Feb-2008 3
GOES 12 13-Dec-2002 to 8-May-2007 3
GOES 13

GOES 14 2-Dec-2009 to 4-Nov-2010 2
GOES 15 1-Sep-2010 to Present 2
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Fig.1 An example of flare detection. Left: the cross signs stand for bad points. The horizontal solid and
dashed lines correspond to the flux limits of the two soft X-ray channels: 1.0 — 8.0 A and 0.5 - 4.0 A,
respectively. The downward arrows mark the times of the flux peak of our detected flares. The right
panel is an enlarged view of the box in the left figure. The higher flux comes from GOES 10, and the flare

parameters are the arithmetic mean of those obtained from the two satellite data.
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Fig.2 The monthly flare numbers over the past 33 years. Different colors denote different flare classes.
The left panel corresponds to the low-energy channel, and the right one corresponds to the high-energy
channel. The anti-correlation of the monthly flare numbers between the (B, C) class flares and the other

flares is caused by the limitation of our code during the period of high background flux.
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Fig.3 The correlation between the rise and decay times near the peak for different class flares. The left
panel in the first column shows the results of the low-energy channel in a 33-year period (1980—2012),

the right one shows the results of the low-energy channel in a 10 year period (2003—2012); the second

column shows the corresponding results in the high-energy channel.
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Fig.4 The correlation of the peak flux of different class flares and the corresponding duration, rise and

decay times. The first row shows the results of the low-energy channel, the second row shows the results

of the high-energy channel, respectively.
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Fig.5 The statistical properties of rise time, decay time, and their ratio for different class flares. The
triangles stand for the high-energy channel situation, and the diamonds stand for the low-energy channel

situation. For the purpose of illustration, the data points for the high-energy channel have been shifted to
the left by 0.1.
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Statistical Properties of Flare Soft X-ray Fluxes

ZHANG Ping 122  LIU Si-ming!-?
(1 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210008)
(2 Key Laboratory of Dark Matter and Space Astronomy, Chinese Academy of Sciences, Nanjing
210008)
(8 University of Chinese Academy of Sciences, Betjing 100049)

AgsstracT In order to quantitatively study the statistical properties of the soft X-ray
emission of solar flares, an algorithm is developed to automatically detect flares in the
light curve for a given flux range, and to analyze the GOES (Geostationary Operational
Environmental Satellite) data from 1980 to 2013 in two soft X-ray bands. This study
indicates that the statistical characteristics near the peak flux of big flares have nothing
to do with the absolute peak flux: on average, the rise time of flares is about half of
the decay time. Compared with the low-energy channel, the corresponding time in the
high-energy channel is shorter. However, these times increase with the increase of the
variation of the peak flux for a flare.
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