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Table 2. Representative values of dimensionless parameters in the Sun

parameter (@) base of convection zone photosphere

AV <1070 <0.5

Ra 1029 1016

Re 1013 1012

Rm 1010 100

Pr 10~/ 10~7

Pm 103 10~6

Co =1/Ro 15 2.1073...04®

Ta 1027 1019

Ma 10~—4 1

B 10° - - 107 © ] @
(Ossendrijver 2003)
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Superflares on solar-type

stars

Hiroyuki Maehara', Taku ya Shiha)‘amu', Shota Notsu', Yuta Notsu', Takashi \'ngu()', Satoshi Kusaba', Satoshi Hond

Daisaku Nogami' & Kazunari Shibata’

Solar flares are caused by the sudden release of magnetic energy
stored near sunspots. They release 10™ to 107 ergs of energy on a
timescale of hours'. Similar flares have been observed on many
slars, with larger ‘superflares” seen on a variety of stars™, some
of which are rapidly rotating™ and some of which are of ordinary
solar type™®, The small number of superflares observed on solar-
type stars has hitherto precluded a detailed study of them. Here we
reporl observations of 365 superflares, including some from slowly
rotating solar-type stars, from about 83,000 stars observed over
120 days. Quasi-periodic brightness modulations observed in the
solar-type stars suggest that they have much larger starspots than
does the Sun. The maximum energy of the flare is not correlated
with the stellar rotation period, but the data suggest that super-
flares occur more frequently on rapidly rotating stars. It has been
proposed that hot Jupiters may be important in the generation of
superflares on solar-type stars”, but none have been discovered
around the stars that we have studied, indicating that hot
Jupiters associated with superflares are rare.

We searched for stellar flares on solar-type stars |
sequence stars) using data collected by NASA's Kepler®:
the period from April 2009 to December 2009 (abriefs
flare search method is described in the legend of Fig. 1 a
is provided in Supplementary Information). We use
temperature (T,q) and the surface gravity (log(g)) ava
Kepler Input Catalog” to select solar-type stars. The se
are as follows: 5,100 K = T,4< 6,000 K, log(g) = 4.0. T
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N. F. Loureiro, R. Samtaney, A. A. Schekochihin, D. A. Uzdensky, 2011,
Magnetic reconnection and stochastic plasmoid chains in high-Lundquist-
number plasmas
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