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Observed relation gives opportunity for
measuring the density in a collision region




Observations before RHESSI
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h,=9.7+20Mm  (L:15-23 keV)
h,;=87+03Mm  (M1:23-33 keV)
hy;=7.7+05Mm  (M2:33-53 keV)
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RHESSI

- launched: February 2002
- 9 large germanium detectors
- energy resolution ~ 1 keV

- spatial resolution depends
on detector selection:
~2.5" (maximal)
~7" (in practice)

- temporal resolution for
imaging depends on photon
statistic, but must be equal
at least ~2 s (half of the
RHESSI rotation)
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E-H relation is useful for mapping magnetic fields in the
chromosphere

Locations of centroids of HXR sources are consistent with
simple collisional transport in single density scale height
chromosphere

FWHM size given by the multi-thread chromosphere
model is closer to observational points
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Feb 2002 —Jan 2006

33 flares
73 E-H relations
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Energy and height of the flattening point
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Calculating the difference of height between the reference
level and the photospheric level we are able to obtain
absolute heights of HXR sources
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2361 Location of the photosphere is calculated directly

from the energy-height relation
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Energy and height of the flattening point
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Energy and height of the flattening point
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ving Summary Count Rates
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The E-H relations show
systematical changes
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The changes resembles column density changes within chromosphere

during the electron beam
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Difference between column densities can
be transferred to difference of masses
T4
Additional mass above 1000 km 2
is about 5x10*3 g T
T ol
Comparing EM in the loop-top kernel
before the peak and during the maximum
of the flare we obtained: 8x10'3 g ° ppen
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subtacting these two
relations we obtain difference
in the column density at
several levels



Conclusions

Electrons can be trated as a very efficient diagnostic tool measuring physical
conditions in the chromosphere.

Absolute heights of HXR sources can be obtained with self-consistent method.

The chromospheric evaporation can be investigated at the very early phase with
great details.

The E-H relation gives valuable constraints for theoretical models of
the impulsive phase.

Detailed modeling of the E-H relation for large group of events is wanted.



