
5. Population and line ratio
studies

● Populations
» Obtaining the populations of excited states

of ions in a plasma
» Setting up spectrum lines for study
» Displaying temperature & density sensitive

line ratios



Obtaining populations

● 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 you
choice



Obtaining populations
(contd.)

● Start ADAS205 as follows
» Start ADAS
» Move to ADAS series 2
» Click button for ADAS205

● ADAS205 has the standard sequential
three screen structure, namely file
selection, processing options & output
options screens



Obtaining populations
(contd.)

● File selection
» Path to central ADAS data of the correct

class (adf04) is selected by button press.
» A display screen shows available files

which are selected by clicking on them.
» Files have the .dat extension otherwise

they are directories.
» Done means go to next screen, Cancel

means return to the previous screen.



Obtaining populations
(contd.)

● Processing options
» First our choice of temperatures and

densities must be entered.
» The  ‘Table Editor’ widget is activated by

button press to allow this.
» Using the editor takes a little practice.

● Designation of metastables must be
made.



ADAS205 Processing
AD AS2 0 5  P R O CE S S IN G  O P TI O N S

T it le for  R u n  

Da t a  F ile  N a m e :   /exp or t /h om e/a da s /a da s /a df04/belik e/be like_wjd92#c.d a t

B r ow s e  com m en t s

C a n ce l D on e

    N u clea r  Ch a r ge  : 6     Ion  Ch a r ge   :  2

M e t a s t a b l e  S t a t e s

S e le c t i o n

D e fa u l t  T e m p e r a t u r e s

E d it  T a b le

T e m p e r a t u r e  U n i t s   :  K e l v in

T e m p e r a t u r e s

I n d e x             E le ct r o n             I o n             N e u t r a l             I n p u t
                                                               H y d r o g e n           V a lu e

   1                5 .0 0 0 E + 0 4     5 .0 0 0 E + 0 4    5 . 0 0 0 E + 0 4    2 .0 0 0 E + 0 4
   2                7 .0 0 0 E + 0 4     7 .0 0 0 E + 0 4    7 . 0 0 0 E + 0 4    3 .0 0 0 E + 0 4
   3                1 .0 0 0 E + 0 5     1 .0 0 0 E + 0 5    1 . 0 0 0 E + 0 5    5 .0 0 0 E + 0 4
   4                1 .5 0 0 E + 0 5     1 .5 0 0 E + 0 5    1 . 5 0 0 E + 0 5    1 .0 0 0 E + 0 5
   5                2 .0 0 0 E + 0 5     2 .0 0 0 E + 0 5    2 . 0 0 0 E + 0 5    2 .0 0 0 E + 0 5

S e le c t i o n

D e fa u l t  D e n s i t i e s

E d it  T a b le

D e n s i t y  U n i t s   : cm -3

D e n s i t ie s

I n d e x             E le ct r o n             I o n             N H /N E        N (z 1 )/N (z )
                     D e n s i t i e s      D e n s i t ie s           R a t io             R a t io

   1                1 .0 0 0 E + 1 0        0 .0                 0 .0                0 .0
   2                1 .0 0 0 E + 1 1        0 .0                 0 .0                0 .0
   3                1 .0 0 0 E + 1 2        0 .0                 0 .0                0 .0
   4                1 .0 0 0 E + 1 3        0 .0                 0 .0                0 .0
   5                1 .0 0 0 E + 1 4        0 .0                 0 .0                0 .0

    2 s 2     (1 )S (  0 .0 )

S e le c t ion s

R e a ct io n  S e le ct io n

P r o t o n  I m p a ct  C o l l i s ion s

S ca le  P r o t o n  I m p a ct  fo r  Z e ff

F r e e  E l e ct r o n  E x ch a n g e

E n t e r  Z -e ffe ct iv e  for  C o l l is i on s

N e u t r a l  H  C h a r g e  E x ch a n g e

I on is a t io n  R a t e s

a )
b )

c )

d )

e )



Obtaining populations
(contd.)

● The program solves for excited level
populations in terms of the designated ground
and metastables.  That is for the F’s where
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Obtaining populations
(contd.)

● Output options
» Graphical display of the F’s as a function of

density is allowed
» An output file of the F’s called the ‘contour’

pass file cand be generated.  This file must
be created to allow the next step of looking
a line ratios.



ADAS205 Output
AD AS205  OU TP U T  OP TIO N S

D a ta  file  n a m e  :  /exp or t /h om e/a d a s /a d a s/a d f04/be lik e/be lik e_w jd9 2#c..d a t

Br ow se com m en ts

G r a ph ica l  Ou tp u t

G r a ph  T it le F igu r e 1

E xplicit  Sca l in g

X-m in  :

Y-m in  :

X-m a x :

Y-m a x :

E n a ble  H a r d  Cop y Repla ce

F i le n a m e  : gr a ph .p s

D efa u lt  D evice

P ost -s cr ipt

P ost -s cr ipt

H P -P CL

H P -G L

Text  O u t pu t Repla ce

F i le n a m e  : gr a ph .p s

D efa u lt  file  n a m e

Ca n cel D on e

a )

b )

c )

d )

Con t ou r  F ile Repla ce

F i le n a m e  : con t ou r .pa ss

D efa u lt  file  n a m e

ME T P O P  F ile Repla ce

F i le n a m e  : m et pop .pa ss

D efa u lt  file  n a m e



ADAS205 graph



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 which was used in the population
calculation.



Setting up lines (contd.)

● Processing options
» The first task is setting up the lines.  The

program in deals with line assemblies.
» Clicking on the 1st line assembly button

gives a display of all the possible lines from
which to make a selection.

» Similarly a 2nd line assembly may be
formed.   The ratio of these assemblies
may be studied as a function of Te and Ne.



ADAS207 Processing
ADAS207  PROCESSING OPTIONS

Contour Passing File Name : /disk2/jalota/adas/pass/contour.pass

Data File Name :   /disk2/jalota/adas/adf04/belike/belike_bkt1988c.dat

Browse comments

Lines of First Composite Assembly

Cancel Done

ION : C+2    Nuclear Charge  : 6    Ionisat ion Potential  : 3.8621D+05  (cm-1)

Equ ilibr ium

Non-equilibrium

Equilibr ium

Transien t  Condit ions

Sca ling

1.00E+00

Metastable Levels

Met . Level

Index       Index       Des igna t ion
    1              1         2s2    (1)S( 0.0)

No. of E lect ron  Im pact  Trans it ions  : 40    N o. of Index E nergy Levels  : 12

 2         3  2s2p    (1)P ( 1.0)                 1      2s2         (1)S( 0.0)

Select ion

Lines of SecondComposite Assembly

 9         3  2s3p    (1)P ( 1.0)                 1      2s2         (1)S( 0.0)

Select ion

a)
b)

c) )d



ADAS207 Line assembly

Lines for First Composite Assembly

Cancel Done

Make a  Maximum  of 20 Select ions

1          2   2s2p      (3)P( 4.0)         1    2s2      (1)S( 0.0)

2          3   2s2p      (1)P( 1.0)         1    2s2      (1)S( 0.0)

3          4   2p2       (3)P( 4.0)          1    2s2      (1)S( 0.0)

4          5   2p2       (1)D ( 2.0)         1    2s2      (1)S( 0.0)

.    .    .

a)



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



ADAS207 Output
AD AS 207 O U TP U T  O P TIO N S

B r ow se  com m e n t s

G r a ph ica l  O u t p u t

D efa u lt  C on t ou r  P lot  T it le F igu r e 1

D efa u lt  C on t ou r  S ca lin g

S e le ct  D e v ice

P ost -s cr ip t

P os t -s cr ip t

H P -P C L

H P -G L

Te x t  O u t pu t R e p la ce

F i le n a m e  : p a p er .t x t

D efa u lt  fi le  n a m e

C a n cel D on e

E n a b le  H a r d  C op y R e p la ce

F i le n a m e  : g r a ph .p s

D i a g n o s t i c  C on t o u r  P l o t  o f S p e c t r u m  L in e  R a t io s  i n  T e m p /D e n s i t y  P l a n e

S p e c t r u m  L i n e  R a t io s  a g a i n s t  T e m p e r a t u r e  fo r  a  g i v e n  D e n s i t y

S p e c t r u m  L i n e  R a t io s  a g a i n s t  D e n s i t t  fo r  a  g i v e n  T e m p e r a t u r e

C o n t o u r  S p a c in g C o n t o u r  I n t e r p o la t i on

L og a r i t h m i c

L i n e a r
L og a r i t h m i c

L og a r i t h m i c

L i n e a r
L og a r i t h m i c

C o n t o u r  V a l u e s

E d i t  T a b l e

I N D E X
    1           1 .0 0 D + 0 0
    2
    3
    4

C o n t o u r  P a s s i n g  F i le  N a m e   :  /d i s k 2 /a d a s /a d a s /p a s s /c o n t ou r .p a s s
D a t a  F i l e  N a m e   :  /d i s k 2 /a d a s /a d a s /a d f0 4 /b e l i k e /b e l i k e _ b k t 1 9 8 8 c.d a t

S p e c t r a l  L i n e  I n t e n s i t y  R a t i o  r a n g e   :  0 .0 0 0 D + 0 0   - 6 .4 1 4 D + 0 0

a )

b )

c )

d )



ADAS207 graph


