3b. The ionisation state of ions in a
plasma - part 2

e Superstage compression
» Extension of the ADF11 data classes
» The root partitions and specification of a new partition
» ADAS416

e Setting up baseline ‘89’ ADF11 data for an element
» Using ADAS407 to obtain atomic parameter sets of format ADFO3
» Using ADAS408 to produce ADF11 baseline data



Stage to stage (unresolved root partition)
ionisation balance for tungsten
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Main ideas based on carbon as an illustration

Root partition layer #00: Number of partitions = 13 @

Connection vector =1[4,2,2,1,2,1,1]
Label successive metastablesas: 000102030405060708091011 12

CO( 252202 3p)

CO2s22p2 "o | ||CH(2522p" 2| ||| CH2(2s2 Ts) Ct4(152 15
C+3[152251 25) C+5(1sl 25) C+6( 15)
CO2s2202 15)| | 1 C+1 252207 %p)|||[CH2026 2" 3¢ CH(15125" 35,

CD( 2512p3 55)

Form child partition #01 defined by
/p00/ 00010203/ p01/04 05/ p02/ 06 07/ p03/ 08/ p04/ 09 10/ p05/ 11/ p06/ 12/

Root partition layer #01 Number of partitions =7
Connection vector =1[1,1,1,1,1,1,1]

CO C+1 C+2 C+3 C+4 C+5 C+6

Form child partition #02 defined by
/p00/00/p01/01 02 03/ p02/04 05/ p03/ 06/

Partition layer #02 Number of partitions = 4
Connection vector =[1,1,1,1]

CO C+1 C+2 C+3 c+4 C+5 C+6




Superstages and partitions
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Natural partition ionisation balance
for tungsten

TUNGSTEN z0=74 with 34 partitions |

fractional abundances

electron temperature (k)



Partitioning
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an unresolved - #01 partition level

adfll tungsten acd

partiton — |
specification

/TUNGSTEN

/ACD /GCR PROJECT

//#02/p00/
p0l/
p02/
p03/

=4 po4/

p05/
p06/
//#01/p00/
p08/
pl6/
p24/
p32/
p40/
p48/
p56/
p64/
p72/

02 03 04
06 07 08

05/

09 10 11 12/

13 14 15 16 17 18 19 20
28 29 30 31 32 33 34 35
49 50 51 52 53
59 60 61 62 63
02/p03/
10/pll/
18/p19/
26/p27/
34/p35/
42/p43/
50/p51/
58/p59/
66/p67/

46 47 48
56 57 58
00/p01/
08/p09/
16/pl7/
24/p25/
32/p33/
40/p41/
48/p49/
56/p57/
64/p65/
72/p73/

01/p02/
09/p10/
17/pl18/
25/p26/
33/p34/
41/p42/
49/p50/
57/p58/
65/p66/
73/p74/

74/

21 22 23 24 25 26 27/
36 37 38 39 40 41 42 43

54 55/

64 65 66 67 68 69 70 71

03/p04/ 04/p05/
11/p12/ 12/p13/
19/p20/ 20/p21/
27/p28/ 28/p29/
35/p36/ 36/p37/
43/p44/ 44/p45/
51/p52/ 52/p53/
59/p60/ 60/p61/
67/p68/ 68/p69/

05/p06/
13/pl14/
21/p22/
29/p30/
37/p38/
45/p46/
53/p54/
61/p62/
69/p70/

44 45/

72 73 74/

06/p07/
14/pl15/
22/p23/
30/p31/
38/p39/
46/pa7/
54/p55/
62/p63/
70/p71/

07/
15/
23/
31/
39/
47/
55/
637/
71/

8 11.34256
6 0.03930
6 1.40063
9 2.76195

10.00000
-0.30103
1.06030
2.42162

————————————————————— / ISPP= 1 /

-11.64510

10.6712
-0.1308
1.2304
2.5917

-01384 12.68513
20947  0.37963
.57079 1.74096
-93212  3.10229

ISPB= 1 /-—————-

-11.66588 -11.69610 -11.71692 -11.74369

13.35641
0.54980
1.91113
3.27245

14.02769
0.71996
2.08129
3.44262

14.69897
0.89013
2.25146
3.61278

/ DATE= 12:09:05
-11.74369 -12.74277 -12.74277

unresolved child
partition level
#02



adfl1 format class extensions

class index

acd
scd
ccd
prb
prc
gcd
xcd
plt
pls
10 zcd
11 ycd
12 ecd

*

*

OO ~NOOTPA~WNE

type content

effective recombination coefficients
effective ionisation coefficients

CX recombination coeffts
recomb/brems power coeffts

CX power coeffts

base meta. coupl. coeffts

parent metastable coupling coeffts
low level line power coeffts
representative line power coefficient

effective charge
effective squared charge
effective ionisation potential

* Only present with metastable resolved cases (1996 data)




Useful codes and procedures

preview_natural partition.pro

xxdata 11.for, xxdata 11.pro and read adfll.pro are all able to read the
extended data classes and the partition information in the data sets

The interactive series 4 code ADAS416 implements superstage compression
and outputs a complete set of new (compressed) ADF11 datasets. See also

run_adas416.pro



Preparing baseline ADF11 data

The most basic ADAS calculation of stage to stage ADF11 datasets
for an element uses codes ADAS407 and ADAS408.

ADAS407 processes mass produced ADFO04 files for an element,
extracting approximate form parameters (ADF03).

ADAS408 uses ADF03 parameters to generate the ADF11 datasets.



ADAS407 Analysis Choice

ADAS 407 ANALYSIS CHOICE

Iso-nuclear parameter file generation

Choose method of analysis:

ﬁutomatic|1nteractive

Cancel




Choose
adfo4 file
of ionising
ion

Choose
adfo4 file
of ionised
stage

ADAS407 Input

Ionising Ion File Details:-—

Data Root ‘_E_,é;;m:i«yg%&; adasd adass adildys

Central ]]atal User Data _| Edit Path Nawe

‘Ecupmm#ﬁfls#cl] .dat

Data File |1stcO.dat

| __——> 1s#cl.dat

/ i 1stc2.dat
1s#c3.dat

Ionised Ion File Details:-

Data Root ‘E_,é;,;m:femggw;m%zm £ ek wkEGas

-

Central Datal User Data _| Edit Path Name

‘Ecupmm#ﬁfls#cl .dat

—_— Data File |1stcO.dat

T |lsicl.dat
1s#c2.dat
1s#c3.dat

Browse Comments Cance1|Done|

Edit the processing options data and press Done to proceed

file name
set
automatically
COpSS or copmm

type




Specify
metastables
of ionising ion
(just ground
for baseline)

Set matching
Te for
power approx.
fitting to exact
power

ADAS407 Processing

lii ) 07 =5 |

NG OFTIOMS

Title for Fun

Ionising ion information
Nuclear charge: 6 Ion charge: 0
File: /packages/adas/adas/adf04/copmntb/1stcl.dat

Browse Comnents

Ionised ion information
Nuclear charge: 6 Ion charge: 1
File: /packages/adas/adas/adf04/coprmib/lsicl.dat

Browse Comments |

Hetastable States

INDEX LEVEL DESIGHATION

Parent States

1 21522523 (3)P{ 4.0)

Selections

ITHDEX LEVEL DESIGHATIOHN
1 21522513 (2)P({ 2.5)
Selections

HMatching Temperature Parameter Form

A = ¥Yan Maanen

! 5.000E+03

Transition Assignment

1.D00E+D3 . . .
2.000E+03 Bmibiinee el i __E_J FINDEX 3 I FIJ WIN ey
3.000E+02 S
5.000E+03 Dielectric Recombination § | 1 5 1 0.127 1605.1 1
500008 | 3 141 0160 12047 1
2.D0DE+D4 i 51 i i . .
: o4 Collisional Ionisation E 4 17 1 0.081 1250.4 1
5 18 1 0.034 1249.6 1
5.000E+D4 .
pTotal Line Pover B | 6 22 1 0.062 1242.7 1
‘ Units:  Kelvin | ‘ . i =
Specific Line Power B | 1 5 1 0.127 1605.1 (1

prastable modeni |
B = MullaneySu S 4 T -y s Key:1-5 = Bundling Group)

Specific line index: |2

Edit the precessing options data and press Done to proceed

Cancel M

Specify
metastables
of ionised ion
(just ground
for baseline)

Select

Assign
transitions
to groups
for approx.
form fit.




View graphs

View and
reprocess
to adjust fit

¢ QUTPUT OFTIONS

Select output option settings for display:

Imput files: Parent ion: /packages/adas/adas/adf04/copmnib/lsicl.dat Browse Comments

Initial 1om: /packages/adas/adas/adf04/copmnib/lsicl.dat Browse Comments

i@ Graphics Text

Graph Title |User manual example

Total power fit graph :

_| Explicit scaling Sominy |1 Semaxy |1
_| Specific line power fit graph
| Expluonh sealing Tzt lvi P ’7

& Enable Hard Copy _| Replace

Select Device

: |_§_ada.s4l]?_graph .ps

Post-Script

—

Back to prucessi.ng| View graphis)

=

sxtpud files and baok to lrpul

ADAS407 Output-graphics




Advanced
option

ADAS407 Output - text

ADAS407 OUTPUT OPTIONS

Select output option settings for display:

Imput files: Paremnt i1om: /packages/adas/adas/adf04/coprmit6/lsicl.dat Browse Comments

Initial ion: /packages/adas/adas/adf04/copromib/lsicl.dat Browse Conments

_JGraphics

|| » |HAINEN Passing File |2aplace Belsull Fille Hawe

File Hams

[« ATOMPARS Passing File _|Replace Default File Nﬁl//

File Hame : |adasd07 _adf0l.dat « —

[ Text Output |Replace Default File Na.me|

File Hame : |adas407_paper.txt

‘ Back to processing| View graphi{s])| fubpad filss ad back fo impub

Parameter
set output
file



ADAS407 Graph

Matching
point

1.
TEMPERATURE |

Plot written to print file.




ADAS408 Input

ADAS 408 [NPUT

Input Dataset

Data Root ‘%@ae&ag&ﬁf&ﬁ&ﬁf&éaﬁf&ﬁ?%&ﬁ

central Data|User Data| _|Edit Path Hame

atompars/atompars_mm#xe.dat

atompars_mm#c.dat
atompars_mm#cl.dat
atompars_mmi#kr.dat
Data File atompars_mm#n.dat
atompars_ mm#ne. dat —
atompars_mm#s.dat
atompars_mm#xe.dat
atompars_ms#hbh.dat
atompars_ms#he.dat
atompars_ms#f.dat
atompars_ms#fe.dat
atompars_ms#ni.dat

Select
parameter
file

Browse Comments Cancel|Done|




ADAS408 Processing

Title for Rum |}

'ROCESSING OFTIOMNS

User manula example

Data File Hame: /packages/adas/adas/adf03/atompars/atompars mmi#xe.dat Browse Comment5|

Please input mass information:- ||Please input soft H-ray filter information:-

Use a sinple cut-off energy? Yeas .
Impurity element sywbol Xe SpeCIfy
Element Impurity element isotopic Energy of cut-off (ev) : |32000 / power
ion range I

& .
filter
Neutral hydrogen isotopic mass: |71.00

Current filter name : eyuZ000

Please enter electron temperature and density limits for scans

Electron Temperature {(e¥) Temperature || Electron Density {cm-3)

Lower limit : 1.0e0 riliees Lower limit : |71.00e+10 1
411/» _JKelvin
Temperature\__—f——tpper Limit :  |[1.00e+04

Density
eV Upper linit : |i1.00e+18

range
N
No. of temps. : |30 No. of dens. : |i20

(Note: equal logarithwic scaling of temperatures and denmsities is used)

| Cancel ‘ Done|




ADAS408 Output

= OUTPUT QFTIOMS

Data File Hame: /packages/adasfadas/adi0d/atompars/atompars_mmixe.dat

Browse Comments

Please enter the year number for

i3
master passing files (two-digits): <"“‘-~_§§__§§-§§-§§~§‘

Passing file template : ?hﬂmefsummersfadasfpassfHHHUE#He.evEﬂﬂﬂ.pass
AN

[« Text Output _|Replace Default File Name|

File Hame : L?dasdﬂﬂ_paper.txt

output written to file.

‘ Cancel ‘ Dc-ne‘

file naming
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