Working with excited population
structure

Datasets of class ADF04 contain all the information necessary to evaluate
excited populations of an ion. Itis called a ‘specific ion file’.

Code ADAS205 computes the populations at temperatures and densities
of your choice.

The input, data set selection, screen is very similar to that for ADAS201



Populations calculation
(contd.)

Distinguish metastable levels X *  indexed by Greek letters

and ordinary levels Xi+z indexed by Roman letters

Write the quasi-static equations for the ordinary levels populations
In terms of the metastable populations as:
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Populations calculation
(contd.)

Solution for the ordinary populations is
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Populations calculation
(contd.)

Spectrum line emissivities are




ADAS205 processing

: IC OFTIO

Title for Run |I

Data File Hame: fafs/ecell/u/adas/adas/fadi04/adas#2/mom97_lsihed.dat

Browse Comments

Huclear Charge: 2 Ton Charge: 0

Temperatures Densities
INDEX Electron I Neutral Input INDEX Electron Ion NHYNE N{Z1)/N(Z)
Hydrogen Value Densities Densities Rati Ratio
1 2.D00E+DO 02 5.0D00E+02 9.995E-01 1 1.000E+08 0.000E+00  0O.0DO00E+ 0. D00E+00
2 3. 1.000E+03 1.000E+D3  1.999E+00 2 1.000E+09 0.000E+00 0.000E+D0
. .D00E+00  2.0D00E+03  2.0D00E+03  4.998E+00 3 1.000E+10 0.000E+00  O.0O00E+00
Te gnd 4 7.000E+00 5.000E+D3 5.000E+D3  9.995E+00 4 1.000E+11 0.000E+00 0O.000E+D0  O.000E+DO q -
i . 5 1.000E+01 1.000E+D4 1.000E+04 1.999E+01 | 5 1.000E+12  0.000E+00 0.000E+00 0.000E+00 | Ne gl’ld
specification T i i~ ati
P El = | B p specification
‘_E_Tmperature Units: e¥ |_§_De:nsity Units: cn-3
Edit Table | Edit Table
Default Temperatures Default Densities
Hetastahle States Reaction Selection
| 182 {1)8( 0.0) | ||| _IProton Impact Collisions

| Boale Probon Dmpaol oy Zeif

advanced
process

Designated
metastables

Bnber B-Effective fou Collisions|! /-—
P o
[ ~

| _| Ionisation Rates

_¥ BSelections

_| Heutral H charge Exchange

activate to

_| Free Electron Recombination

select
metastable

Edit the processing options data and press Done to proceed

Cancel E




Populations and line ratio studies
(contd.)

e Output options

» Graphical display of the %(exc) as a function of density is allowed.

» An output file of the Qf}éexc) , called the ‘contour’ pass file, can be
generated. This file must be created to allow the next step of looking a

line ratios.




ADAS205 output - text

05 OUTPUT OPTIONS
Data File Hame: fafs/fecell/fu/fadasfadasfadf0dfadas#?/mom97_1sihe0. dat

Browse Comments

output file
required for
ratio studies

Select output option settings for display: _JGraphics (m Text

W Text Output | Replace Default File Hame

File Hame : |_?;paper1.txt

show text
output
choices

¥ Contour Filel _| Replace Default File Hame

File Hame : |_E!.-"afs,.-"ipp,-"home,.-"u,"uqsfadasfpassfcontour.pa

ADF11 class
selected

—» | HETPOP File | &apiaos Deiaali Filse Hame

File Bawe | |Yalsfinpdhome/ow/ugs/adas/pausieelipon. pas

_—

| Cancel | Done|




ADAS205 output - graphics

5205 OUTPUT OPTIONS
Data File Hame: fafs/ecell/ufadasfadas/adf0d/adas#?2/mom97_1sihe0. dat
Browse Comments | — )
how graphic
Select cutput option settings for display: ext output
¥ choices
~ Graphical Output Graph T ature
Graph Title ! : 7.000E+00 eV n
2.000E+00 eV |-
| Explicit Scalin 7 e 3.000E+00 e¥ | graphs may
P T somin om0 |l 5.000E+00 eV be shown at
1. 000E+00 eV :
Yemin 0|} B
Select Device
Post-Seript
¥ Enable Hard Copy _|Replace HP-PCL
HP -GL
File Hame : |qraph.p£{

| Cancel | Done|




ADAS205 graph

OUTPUT

excited
population
graph

Print
button is
present if

graphic file

hosen

Previous | Hext ‘ Done ‘




Setting up lines

e Code ADAS207 is the diagnostic analysis program which allows study
of line ratios.

e It needs the ‘contour’ pass file of populations. It also fetches the
specific ion file, of type ADF04, which was used in the population
calculation.



Setting up lines (contd.)

The program in deals with two line assemblies which
from the numerator and denominator of the line ratio.

The composite emissivity for a line assembly is written as
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Diagnostic line ratio modelling deals with &g, /EG2




ADAS207 processing

Contour Passing File Name:/afs/ipp/home/u/ugs/adas/pass/contour.pass

Data File Name: /afs/@cel1/u/adas/adas/adf04/adas#2/mom9?_1s#heo.dat

IOH: HE+ 0 Huclear Charge: 2 Ionisation Potential: 1.9830D+05 (em-1)

advanced
Transient Conditions Heastable Lovels Enter ratio for each density:- use for
JEquilibrim Hot. Leved INDEX Electron —Ratios H 1
’ ’m Irdex Tedex  Doshgeabion Sealing 1 geﬂgim(uﬂg—:ﬂ N+/N(1} _/ recomblna’tlon
Equilibrivm el
% i iR $1381 B.83 z 1-000%+09
[y
advanced — |
use with Clear Table |
etastables restrict the
Lover Wavelength (A): (500 Upper Vavelength (A): [5000 Emissivity lower bownd {cm3 s-1): ;? update .
- choice of
Ho. of Electron Impact Transitions: 9 HNo. of Index Energy Levels: 19 .
lines
Lines for First Composite Assembly Lines for S d Corposite A bly
1 5 181 2p1 (1)P{ 1.0) 1 152 (1)s{ 0.0} |, 8 8 181 3Pl (3)P{ 4.0) 2 151 251 (3S{ 1.0}
lines in
numerator
of ratio
lines in
denominator
show line of ratio
selection I ————
1 Selections Selections
list '

Edit the processing options data and press Done to proceed

Cancel M




ADAS207 line assembly

1 1 2 1s2 25l 2Pl (3P( 4.0) 1m 152 252 (1)s( 0.0)
W 2 3 1s2 2s1 2r1 (1)P( 1.0) 1M 152 252 (1)s( 0.0)
J\ 5 (1)p( 1.0) 1m 152 252 (1)s( 0.0)
41 \#6 (3)p( 4.0) 1M 1s2 252 (1)s( 0.0)
| (13 1.0  1m 1s2 252 (13s( 0.0)
a1 (1) 1.0) 1m 152 252 (1)s( 0.0)
| (1)p( 1.0) 1m 152 252 (1)s( 0.0)
4 (1)p( 1.0) 1M 1s2 252 (1)s( 0.0)
| (P( 4.0) 2 152 251 2P (3IP( 4.0)
a1 (1) 2.0) 2 1s2 251 2Pl (3)P( 4.0)
| (3)s( 1.0) 2 1s2 251 2P1 (3)P( 4.0)
J (1)s{ 0.0) 2 1s2 251 2P1 (3)P( 4.0)
4 (3D 7.0) 2 1s2 251 2p1 (3)p( 4.0)
a1 (3D( 7.0) 2 152 251 201 (3)P( 4.0)
| (3)s( 1.0) 2 1s2 251 2P1 (3)P( 4.0)
J (3)p( 4.0) 2 1s2 251 2P1 (3)P( 4.0)
4 (3)s( 1.0) 2 1s2 251 21 (3)p( 4.0)
| 3N 7.0) 2 1s2 251 2Pl (3)P( 4.0)
| (Xs( 1.0) 2 1s2 251 2P1 (3)P( 4.0)
| (3)p( 4.0) 3 1s2 251 2P (1)P( 1.0)
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Make a maxiwum of 20 selections




Displaying line ratios

e Output options

»

»

»

»

The type of display of the ratio of line assemblies may be chosen.
The contour form on the Te/Ne plane seems to be the favourite.

Crosses on the graph mark the tabular points at which the populations
were explicitly evaluated.

The extensive range of controls on the plot scales and contour lines
should be used to refine the diagnostic plot.




controls
on contour
plotting

ADAS207 output

OUTPUT OPTIC

Contour Passing File Nare:/afs/ipp/hore/v/ugs/adas/pass/contonr .pass
Data File Nawe: fafs/fcell/v/adas/adas/adf04/adas#2momd7_lsthel.dat

| Browse Conments |

Spectrum Line Imtemsity Ratio range: 1.4321D+00 - 2.5429D+01

W Graphical output: Diagnostic Contour Plot of spectrum line ratios ogdemp/Density Plane |

Diagmostic Gontour Plot Title |

& Default Contour Scaling
Ly

Contour Spacing Gertour Yaluss Contour Interpolation

‘1 ogarithmic TapEY ‘EL ogari thic
i LR

Linear @ Linear

Logarithmic Logarithmic

Edit Table |

Select Device

_?Eust—Scrl

Post-Script
HP-PCL
HE-GL

W Enable Hard Copy _| Replace

File Name : |iadas207 graph.ps

W Text Oatput _| Append _| Replace Defanlt File Name

File Nawre : |_Epaper.txt

graph and text
output choices
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contours

ADAS207 graph

Pl

1 LOGARTHKMIL C0LATED CONTOUPS #5
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ESIGNATRIN ———— 504

2 1 1

unique
record of
case studied

details of
graph
presented
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