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Fig.1 The solar flare observations by SDO/AIA at the wavelengths of 1700 A, 304 A, 171 A, and 94 A
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Fig.2 The temporal profiles of the soft X-ray emission in two ranges of waveband (1-8 A and 0.5-4 A)
observed by GOES 15 on 2014 January 7
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Fig.3 The height versus time diagram of the CME observed by SOHO/LASCO C2 and C3
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Fig.4 The temporal profiles of the soft X-ray emission at two wavelengths and the proton fluxes at six
energy bands observed by GOES 15
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Fig.5 The temporal profiles of the interplanetary ambient plasma parameters and geomagnetic index.

The red vertical line indicates the time of the interplanetary shock arriving at L1, the red dashed line

indicates the commencement of geomagnetic disturbance, and the two green vertical lines indicate the

passing through times of the CME, respectively.
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The Study of a Solar Storm and Its Interplanetary
and Geomagnetic Effects

QIU Bai-han LI Chuan

(School of Astronomy and Space Science, Nanjing University Xianlin Campus, Nanging 210046)

AsstracTt We present a detailed study of a solar storm occurred on 2014 January 7.
By using the remote-sensing solar observations from the Solar Dynamics Observatory
(SDO) and the Solar and Heliospheric Observatory (SOHO), the eruptions of the solar
flare and the coronal mass ejection (CME) are investigated. Based on the particle
measurement from the Geostationary Operational Environmental Satellites (GOES)
and the in-situ plasma measurement from the Advanced Composition Explorer (ACE),
the solar energetic particle (SEP) event, the interplanetary CME (ICME), and its driven
shock are analyzed. The influence of the solar storm on the geomagnetic fields is also
analyzed. The results show that: (1) The impulsive eruption of the solar flare and the
lift of the CME are temporally in accordance with each other. (2) The solar protons
are mainly accelerated by the CME-driven shock when the CME travels to 7.7 solar
radius, rather than by the magnetic reconnection in the flare. (3) The widths of the
interplanetary shock sheath and the ICME itself are derived to be 0.22 AU and 0.26
AU, respectively. (4) The interplanetary shock and the ICME give rise to substorms
and aurora, whereas no obvious geomagnetic storm is detected. The reason is that the

ICME does not include a structure of the magnetic cloud (MC) or southward magnetic
fields.

Key words solar-terrestrial relations, sun: flares, sun: coronal mass ejections (CMEs)



