
2a.  The interactive system  - working 
with adf04 datasets 

Preliminaries
» Electron impact cross-sections and rate coefficients
» The ADF04 file format
» Interrogating adf04 collisional excitation data using ADAS201 and 

ADAS811



Electron impact cross-sections and rates
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ADAS principally deals with Maxwell averaged rate coefficients
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Electron impact cross-sections and rates
(contd.)

More useful for tabulation is the Maxwell averaged collision strength
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The ADAS adf04 format is used to archive sets of energy level lists, A-values 
and Maxwell averaged collision strengths for an ion sufficient to allow a population
calculation. 



The basic adf04 file

H+ 0         1         1        109679.
    1   1S              (2)0( 0.5)               0.
    2   2S              (2)0( 0.5)           82303.
    3   2P              (2)1( 2.5)           82303.
 . . .
   14   5F              (2)3( 6.5)          105348.
   15   5G              (2)4( 8.5)          105348.
   -1
 1.00    3       5.80+03 1.16+04 3.48+04 5.80+04 1.16+05 1.74+05 2.32+05 2.90+05
   2   1 0.00+00 2.60-01 2.96-01 3.26-01 3.39-01 3.73-01 4.06-01 4.36-01 4.61-01
   3   1 6.27+08 4.29-01 5.29-01 8.53-01 1.15+00 1.81+00 2.35+00 2.81+00 3.20+00
   4   1 0.00+00 6.51-02 6.96-02 7.76-02 8.13-02 8.70-02 9.21-02 9.66-02 1.01-01
   5   1 1.67+08 1.12-01 1.26-01 1.86-01 2.43-01 3.54-01 4.38-01 5.07-01 5.66-01
 . .
  12  10 0.00+00 3.48+01 4.05+01 3.97+01 3.70+01 3.32+01 3.11+01 2.98+01 2.89+01
  13  10 5.05+04 7.51+01 1.03+02 1.32+02 1.32+02 1.26+02 1.22+02 1.22+02 1.22+02
  14  10 0.00+00 1.67+02 2.71+02 5.28+02 6.50+02 7.64+02 8.01+02 8.15+02 8.21+02
  15  10 4.26+06 3.87+02 7.33+02 1.76+03 2.46+03 3.64+03 4.48+03 5.14+03 5.69+03
  -1
  -1  -1

Indexed
levels

element
ion

charge
nuclear
charge

Ion
charge+1

Ionisation
Potential (cm-1)

Config-
uration

(2S+1)L(J)

Energy (cm-1)

Transition
level pairs

A-values (s-1) Te (K)
row vector

Upsilon
row vector



Configuration specification
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ADAS prefers Standard and Eissner configuration representations in ADF04 files
for automatic processing and matching of levels between different data sets.

Configuration Standard form Eissner form

1s22s22p4 1s2 2s2 2p4 21522543
1s22s22p66f11 1s2 2s2 2p6 6fb 2152254361J



The basic adf04 file

C + 3         6         4        520178.4(1S)
    1 1s2 2s1           (2)0( 0.5)        0.0
    2 1s2 2p1           (2)1( 2.5)    64555.4
    3 1s2 3s1           (2)0( 0.5)   302849.0
    4 1s2 3p1           (2)1( 2.5)   320071.2
    5 1s2 3d1           (2)2( 4.5)   324886.1
    6 1s2 4s1           (2)0( 0.5)   401348.1
    7 1s2 4p1           (2)1( 2.5)   408319.8
    8 1s2 4d1           (2)2( 4.5)   410338.5
    9 2151A             (2)3( 6.5)   410434.2
   10 1s2 5s1           (2)0( 0.5)   445368.5
   11 1s2 5p1           (2)1( 2.5)   448860.5
   12 1s2 5d1           (2)2( 4.5)   449889.2
   13 1s2 5f1           (2)3( 6.5)   449939.8
   14 1s2 5g1           (2)4( 8.5)   449948.4
   -1

Standard form for
configuration

= 21512
in Eissner form

Eissner form for
configuration

= 1s2 4f1
in Standard form



ADAS201 input
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ADAS201 Processing

make
polynomial
fit to data

select transition
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ADAS201 Output
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ADAS201 Graph



ADAS811 input

ADF04 data file
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files



ADAS811 Processing
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2b. The interactive system – working 
with excited population structure

Datasets of class ADF04 contain all the information necessary to evaluate 
excited populations of an ion.  It is 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.)
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Populations calculation
(contd.)
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Solution for the ordinary populations is 



Populations calculation
(contd.)

Spectrum line emissivities are 
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Identify excitation and recombination photon emissivity coefficients as 
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ADAS205 processing
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Populations and line ratio studies 
(contd.)

Output options

» Graphical display of the               as a function of density is allowed.

» An output file of the               , called the ‘contour’ pass file, can be 
generated.  This file must be created to allow the next step of looking a 
line ratios.
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jσF

( )exc
jσF



ADAS205 output - text
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ADAS205 output - graphics
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ADAS205 graph
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Setting up lines

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

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.
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The composite emissivity for a line assembly is written as

1 2
/G Gε εDiagnostic line ratio modelling deals with 



ADAS207 processing
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ADAS207 line assembly
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Displaying line ratios

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. 



ADAS207 output
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ADAS207 graph
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