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viotivation

A What are the properties of small (micro) solar flares?

I Especially the characteristics of heating and particle acceleration in the
low-level energy releases

A What is the flare frequency distribution?
I Is there enough energy available to heat the solar corona?

A RHESSI is uniquely sensitive to these events, providing imagil
and spectroscopy >3 keV
I Observes northermal emission to lower energies than before
A Better estimate of Northermal energy
I Observes and images high temperature thermal emission
A Estimate of Thermal energy

A Automated analysis of nearly 25,000 flares



outiine

A X-ray emission from large and microflare
A Coronal Heating and Flare frequency Distributions
A Overview of RHESSI
A Finding RHESSI microflares
A Imaging with visibilities
I Recover thermal volume information

A Spectroscopy

T Recover Thermal and Nothermal Parameters
A RHESSI flare frequency distribution

A Conclusions
A Trying to observe even smaller events with RHESSI



Microflares

A Miniature version of a large flare:

I Flare is the observed multiwavelength atmospheric response to a rapid
transient release of magnetic energy from the coronal fields

A Energy about 10to 103 of Iarge flare ( ~16 - 107° ergs)

Domlnated )Y Iarge flares Just microflares
C,M,X-Class A,B, low GClass 4



Flare X -ray Emission >3 keV

A Thermal (soft xrays)
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thick target bremsstrahlung

Coulomb collisions in higher
density plasma
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¥ A Non-thermal dominates

> 7 keV RHESSI microflares
> 25 keV large flares



Microflare X -ray Spectrum

A RHESSI has better resolution and extends to lower energies
than previous
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Microflare X -ray RHESSI Images
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Non -thermal or Hotter Component ?

A Related radio & microwave observations to RHESSI microflare
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Other Small Transient Events

1. X-ray Bright pointd Soft X-ray
I Non Active Region associated and possible-timermal emission
A Nitta et al. 1992,Kunduet al. 1994 Krucker et al. 1997

2. Active Region Transient BrighteningSoft X-rays
I Active region associated, possibly microflare related
I Small hot loops (48 MK) seen with SXT on Yohkoh, Shimizu 1995+
I Some show radio and hardray signatures
A Gopalswamy et al. 1997+, White et al. 1995, Gary et al. 1997

3. oNanof | a o EJY Tansient Brightenings
I about 16°to 10° of large flare (~1& to 104’ ergs)
I Temperature 12 MK
A SOHOJ/EIT: Krucker & Benz 1998+

A TRACE: Parnell &upp2000Aschwanderet al. 2000+,
Aschwander& Parnell 2002



Energy Calculation

Thermal Energy Wr = 3nckgV'T

A Temperature, density and Volume (implied from area)

Non-thermal Energy

A Assuming thick target: powdaw electron spectrum analytically
results in photon powetaw spectrumo=y+1 (Brown 1971)

A Flattens at low energies but no = =
analytic expression fagg to B & F S S
A Requires numerical integration & ° £ et
I to investigate flattening % > .
I use more realistic crossection S 3
Log E Loge 10

I Holman 2003



—nergy Distriputions

Total Power in
the distribution

Nanoflares
Thermal Energy

Microflares
Non-thermal Energy

Need index >2
for enough small
events to heat
the corona
(Hudson 1991)
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