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From collisional transport (simplified):

photosphere E(Eo, N ) %3 (E02 _9KN )1/2

Stopping depth for electron of energy E,:
2
2K

LO0G kN ’ : Relation between a height and an energy
of the source should be observed.
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Observed relation gives opportunity for
measuring the density in a collision region




Observations before RHESSI
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* HINOTORI 20 - 40 keV
* h=7.0£ 3.5 Mm
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YOHKOH
h,=9.7+20Mm (L)
h,,=8.7+0.3Mm  (M1)
h;;=7.7+05Mm  (M2)
h;=6.5+0.7Mm  (H)
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* n,=2X101-3x10" cm3
*L=13-27 Mm



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)




Observations with RHESSI

Aschwanden, M.J., Brown, J.C. & Kontar, E.P., 2002, Sol. Phys., 210, 373
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Observations with RHESSI
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RHESSI

Mrozek, T. 2006, Adv. in Space Res. 38, 296
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Event selection
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Construction of a reference level
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Location of the photosphere is calculated directly
from the energy-height relation
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Neutral hydrogen n,, and electron density n, [em™)

Results : : :
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Results
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Results e
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Conclusions

Electrons can be trated as a tool measuring the density in the chromosphere.

The method has a great advantage in comparision with observations made in other wavelengths —
the physics of emission is simple and it is optically thin.

Density measurements are in good agreement with previous ones.

The E-H relation gives valuable constraints for theoretical models.

Future:

Analysis of the data from January 2006 up to present (easy work, few flares observed)
Detailed modeling of E-H relation (more realistic cross-sections, spectral dependence )
Repeating a work made by Fletcher but with our better height measurements

Modeling the relation between a height in a solar atmosphere and an energy deposited by non-thermal
electron beam, but with use of observed E-H relation — important for flare energy budget



