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112 ARCSEC OBS

VAL, Agge = 15 x 10° /SEC

ERGS/CM?/SEC/Hz/STER

VAL, Ager = 11 x 10°/SEC

lv,

VAL, Ager =39 x 108/SEC

Intensity (erg ecm™s'st™A™)

T

O | resonance lines observed (solid) and theoretical

Skelton D. L., Shine R. A., 1982, ApJ, 259, 869 1526.0 15265 1627.0 15275
A(Angstrom)

Si Il line observed (crosses)
and theoretical

Lanzafame A. C., 1994,
A&A, 287, 972

Chromosphere (6000-25000K) — Time-dependent ionisation,
radiation hydrodynamics, photo-induced processes, charge
transfer, inelastic collisions with hydrogen.




Background

Corona (6x10°-3x10°K) — steady state equilibrium,
independent atom models, ground level ionisation and
recombination

Included in CHIANTI (Del Zanna et al. 2021, ApJ 909, 38),
CLOUDY (Ferland G.J. et al. 2017, RmxAA, 53, 385), for example.

Observed intensities from HRTS Predicted intensities from modelling
10000 —t—bt—t et ..H..QS.D.EM.

L Si IV
Si IV 1402.770 — L 1393.76A
(oY

1401.16A

Si vV
1402.77A

OV + S IV
1404.78A 1
0 v +1404.81A A

1399.77A 1
SN
o 1406
k 1397.20A J/\L |
0 + " | " A " " " "

T T T T 1 T +
1395 1405 1885 1405
wavelength, Angstroms

Brekke P., 1993, ApJS, 87, 443 Dudik J., et al., 2014, ApJL, 780, L12

S IV 1406.000

<« 0 IV 1401.156
normalized to Si IV 1393.76A

Synthetic IRIS TR spectrum

<0 IV 1399.774
<0 IV 1404.812

> <—————— 0 IV 1407.386
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Image from ). T. Mariska, The Solar Transition Region, CUP,
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1e—17 C III Tonization with Experimental Populations
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Carbon Ionization Equilibrium

CHIANTI v.8
Density 10° cm™
Density 10" cm®
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Results: lon Populations

With all atomic processes combined

Ionization Equilibrium of Carbon

| L — | T y | BEE— T

Comparison with observations

Present work - with Pl and CT
Dufresne & Del Zanna (2019)-noPlandCT = = = =
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Results: lon Populations

With photo-ionisation only With charge transfer only

lIonization Equilibrium of Oxygen Ionization Equilibrium of Oxygen
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Charge transfer data:

Stancil P. C., et al. 1999A, J. Phys. B, 32, 1523
Barragan P., et al. 2006, ApJ, 636, 544

Wang J. G., et al. 2003, Phys. Rev. A, 67, 012710
Wu Y., et al. 2009, Phys. Rev. A, 79, 062711




Results: lon Populations

With all atomic processes combined

Ionization Equilibrium of Oxygen

| v |

Comparison with observations

Present work - with Pl and CT
Dufresne, Del Zanna & Badnell (2020) -noPland CT = = = =
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Results: lon Populations

With all atomic processes combined

[onization Equilibriu
L B 1

m of Silicon

I ! ! |

Comparison with observations

Present work - with Pl and CT
Presentwork-noPlandCT = = = =
Chianti v.9

Ion /\uln-» I R, R, Rf

Ul):

Sin 1304.38 38.8% 0.41 049  0.77
Sin 1309.32 69.7° 0.40 0.47 0.74
Sin 1260.42 42.9° 1.26 1.38 1.91
Sin 1264.75 123% 0.78 0.86 1.18
Sin 1265.01 34.1% 0.29 0.32 0.45
Sin 1193.31 10.74 2.55 2.62 3.26
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' ”‘ — ‘ Sitv 1393.78 280 0.06 0.16 0.33
4.0 4.2 4.4 4.6 4.8 5.0 Sitv. 140277 127¢ 007 018  0.37

log T, (K)

Kimura M., et al. 1996, ApJ, 473, 1114 Clarke N., et al. 1999 J.Phys., 31, 533 _
Wang J. G., et al. 2006, Phys. Rev. A, 74, 052709 R, — density effects added

Stancil P. C., et al. 1999, J. Phys. B, 32, 1523 R, — all processes added
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Ionization Equilibrium of Neon
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