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. The nonthermal tails
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The nonthermal tails

Gabriel & Phillips (1979), 3

MNRAS 189, 319: | o
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The n-distributions
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Si Xl (5.68 A)/ Si Xlld (5.82 A)

Diagnostics - results
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Diagnostics - RHESSI
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SPEX HESSI Count Flux vs Energy with Fit Function, Interval 0

T
102~ I Detectors: 4F __|
22 Feb-2003 09:28:12.000 to 09:28:20.000 (Data with Bk) —
22-Feb-2003 09:28:12.000 to II]‘%: 8:20.000 (Bk) —
|
» 1 .
I
|
I
I
- 10° - : =
- 1
2 I
. |
: I
5t . :
I
"Tm I
2 |
s 107
[s]
o
|
|
= . I
: I
Fit Interval:0 |Chi-square = 7.33 ! "
— vth+phbtom_tick=pieap_mod+drm_mod |, : %
104}~ — vth 0.0#22,1.45,1.00 full chian 1.26e-04 | . _
photori_thick 1.16,3.20,200.,18.0,8.88,1.00e+ . i
— pileup :imod 1.19,0.900,1.00,10.0,3.00,0.500 I \
drm_migod 0.608,0.0777,1.00 : ~
L i L L [ [ L I L IL L L L L L L L I II\‘ll
10 100

=nerey %<Y) Kulinovd et al. (2011), AA, 533, A81



Diagnostics - RHESSI 1
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Composed np-distribution
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Normalized flux

Si Xlid: tail vs. bulk

Normalized flux
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Physical background - drifts

Karlicky, Dzifcakova & Dudik (2012), Astron. Astrophys., 537, A36
»Moving Maxwellian“ (Maxwellian with a drift velocity v,)
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With the f(E,v,) having the same gradient as the n-distribution.



Double Layers
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Moving Maxwellian is unstal

Double layers — structures w
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Double Layers and X-ray spectra
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. Conclusions

» H-like, He-like lines and Li-like dielectronic satellites
offer important plasma diagnostics
- sampling the distribution function at discrete energies

» Flares: both high-energy tail AND non-Maxwellian bulk
- Si Xlld lines not sensitive to tail: diagnose distribution core
- DL + background gives good match to observations

NOTES:
- No X-ray spectrometers. Need a new one.
- Revisit previous observations? (SMM/BCS)

- Use many lines to sample the distribution at various energies
- Energy considerations: radiative cooling affected
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The composed np-distributions
\

Dzifcakova, Homola & Dudik (2011), AA 531, A111:
Composed np-distribution: Bulk (n) + Tail (p)

) &\ 7 IS
(&> 0)dE = B, E? ox (—— 1E.
Jal& 2 O \E{,{'T)-”?(A'T) =Py ;\-T){‘

_(p=1)(Ec\
(&> Ec)E = ( 8) de.

ﬁrp((g)d(g = ¢ - f;i(g} + b - fF,{S}CIS ‘

n — index n describing the bulk
p — power-law index of the high-energy tail
E. — low-energy cutoff for the power-law tail

a/b -bulk/tail ratio,a+b=1



Construction of the distribution \G

Conditions for E, :

- the power-law tail does not affect the plasma bulk
- less than 10% discontinuity at E_
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Direct ionization rates

[cm’s™]

Direct ionization rates

A A
>~ W NN = o W

O
|
o

10—16

10’9§
10”0;
10*”;
10‘*2;

1O—T3 k

10‘*4:

St Xl n = "1 p = 2.1
......... S N
/,':.
: — Maxwell
| S ——=n =1
e =S
P n =757
A ——— n =15
||||||||| |
o 6 7/
Log(T) [K]

[cm’s™]

Recombination rates

[cm’s™]

Recombination rates

1071%F
107"k
10712

F e a/b

,IO—‘\S :

10—13 :

— Maxwell

1000

Total recombination

Radiative recombination SN

N

© 7
Log(7) [K]

3



lonization equilibrium - tail only
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