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Electron Spe

* Observed X-ray
spectrum must
be converted
INto electron
spectrum

* Common
method of
performing this
inversion Is
forwanrd fitting
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L ow Ener

* Low energy
cutoff can alter
photon
spectrum

* Majority of
energy
concentrated at
low energy end
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Evidence for Low

Energy Cutoff

1048 ot

« Early evidence
proposed by Nitta et
al. in 1990 using
data from the Solar
Maximum Mission

* Further evidence
given by Farnik et al.
N 199/ using
Yohkoh

* More produced
since then by
RHESSI spacecraft
(Kasparova et al.
=2005)




Albed

« X-rays emitted
towards sun can T e EEE———

be Compton
scattered back
to observer

* Results In a
oroad hump in
reflectivity

* Flattens photon
spectrum at low

Photon Flux
=

energies and
steepens It at
high energies
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INnversion

NModel independent

method HAF _ IH2 — min
Direct inversion

too contaminated

by Nnoise A =RQ
Use Tikhonov _
Regularisation 0, i Q((8i+1+gi)/2’(Ej+1+Ej)/z)

. . i 4nR>
Constraint is that

electron spectrum
Is differentiable

IAF -1 + AJLF|] = min



INnve

NModel independent
method

Direct inversion
too contaminated

by Nnoise
Use Tikhonov
Regularisation

Constraint is that
electron spectrum
Is differentiable
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Flanr

List of 398 flares
compiled by
Kasparova et al.
(200 7/)

VWeak thermal
component

Pulse pileup and
particle
contamination
avoided

List further

reduced by taking
only flares with yg <
4

¢ [ie]

Kasparova, Kontar
and Brown (2007/])



Counts s cm™? keV™!
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22:62 22:56 23.00 23:.04 23:08
Start Time (01-Apr-04 22:51:00)

d

FPhoton counts
accumulated over
the mpulsive
phase

1 keV energy bins

Range 3 — 100 keV

INnversion
performed on
count spectra of
each of the flares

Electron spectra
examined for dips



Results — dips

e Qutof1// flares
18 were found
with statistically

€ 1000f - -
significant dips § 800; ___________ . (1]
* The depths of 8 coof d o __ 1T
each dip and the 8 o |
energy at which o S o
the minimum £ of | | _
c 10 15 20 25

occurs were
determined for
each flare
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Number of Flares

Graphs of y and dip
MINIMuMm energy
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Spectral Index plots
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Albedo C

IN order to assess
the effect of albedo
a correction must
be applied to
estimate the
primary spectrum

This is then
iINverted in the
same manner as
the observed
spectrum
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Conclusions

All dips were consistent with the
albedo model

Correction removes dips from

electron spectrum in all flares
studied

Value of dip energy consistent with
albedo

If low energy cutoff exists It must

be deeper into thermal component
< 12 keV



