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Starting interactive ADAS

TMENU BEE)
Helcome to A.D.A.S.

The Atomic Data and Analysis Structure
ADAS RELEASE: w3.0

+ 1 ABtomic Data Entry and Verification

+ 2 General Z Data and Population Processing
+ 3 Charge Exchange Processing

+ 4 Recomhination and Ionisation Processing
+ 3 General ADAS Interrogation Routines

+ 0 Data Bnalysis Programs

+« 1 Creating and Using Dielectronic Data

+« 8 Structure and Excitation Calculations
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ADAS Series

ADAS Series 1 Atomic Data Entry and Verification

ADAS Series 2 General Z Data and Population Processing
ADAS Series 3 Charge Exchange Processing

ADAS Series 4 Recombination and lonisation Processing
ADAS Series 5 General ADAS Interrogation Routines
ADAS Series 6 Data Analysis Programs

ADAS Series 7 Creating and Using Dielectronic Data
ADAS Series 8 Structure and Excitation Calculations

In progress ADAS Series 9 : Molecular ADAS.
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Some ADF data classes

Large data basis, 45 types adf files.

ADFO01
ADF04
ADFO07
ADFO08
ADF09
ADF11
ADF12
ADF13
ADF15
ADF21
ADF22

L. Ferndndez-Menchero (Univ. Strathclyde) Interactive ADAS

Charge exchange cross sections
Resolved specific ion data collections
Electron impact ionisation coefficients
Radiative recombination coefficients
Dielectronic recombination coefficients
Iso-nuclear master files

Charge exchange emission coefficients
lonisation per photon coefficients
Photon emissivity coefficients
Effective beam stopping coefficients
Effective beam emission coefficients Strathc
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ADAS Series 5

Exit

- BDASH01:
- BDAS502:
- ADAS503:
- BDAS504:
- BDASS505:
- ADAS506:
- BDASS0T:
-~ BDASS508:
- ADAS500:

- BDAS510:

GTH

SCX

F-PEC

5 General ADAS Interrogation Routines

File
File
File
File
File
File
File
File
File

File

Graph
Graph
Graph
Graph
Graph
Graph
Graph
Graph

Graph

Graph Envelope Feature Photon Emissivity Coefficients

and Fit
and Fit
and Fit
and Fit
and Fit
and Fit
and Fit
and Fit

and Fit

Icnizations per Photon
Ionization Rate-Coefficients
Photon Emissivities

Radiated Powers

Thermal Charge Exch. Coefft
G{TE) Function

General. Contribution Function
G{TE,HE) Function

Charge Exchange Cross-sections
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ADAS Series 5

lonisation per
photon
coefficients
ADF13

Zero density
ionisation
coefficients
ADF07

Photon
emissivity
coefficients
ADF15

Zero density
power
coefficients
ADF19

ADAS501
Interrogate and
display

ADAS502
Interrogate and
display

ADAS503
Interrogate and
display

ADAS504
Interrogate and
display
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ADAS Series 5

Thermal

ADF14

charge G(Te)
excha nge functions
coefficients

ADF20

Generalised
contribution
functions
ADF16

G(Te, Ne)
functions
ADF32

ADAS505 ADAS506
Interrogate and Interrogate and
display create collection

file

G(Te)

collection file
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ADAS507
Interrogate and
display

Interactive ADAS

ADAS508
Interrogate and
create collection
file

G(Te, Ne)
collection file

State
selective CX
cross sections
ADF24

ADAS509
Interrogate and
create file

Thermal CX
rate
coefficients
ADF14
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ADASH01, a typical interrogation code

@ Datasets of class ADF13 contain ionisation per photon ratios (SXB
data) as a function of T, and N,.

@ The code ADAS501 interrogates ADF13 data sets at a temperature
or density model of your choice.

@ ADAS501 has a standard sequential three screen structure, namely
file selection, processing options and output options screens.
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ADASH01, a typical interrogation code

o File selection

@ The path to central ADAS data of the correct class (ADF13) is
selected by button press.

o 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.

@ On many screens there is a small icon button along side Cancel
allowing Exit and Return to Menu.
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ADAS 501 INPUT
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ADAS501 input screen

Input Dataset

Click to use Data Root |:m<>m;.unm<m e/ adass adl 137

central ADAS < )
v N central Data| User Datal dit Path Name

Selected file for /#sxhﬂﬁ#cfﬁxhﬂﬁ#c_pjt#cﬂ.dat

processing .. X
sxb96¥c_bnd#c . dat
sxb96¥c_pjr#cO.dat ~— Click to edit
sxbO6¥c_pjriel.dat
ADF13 data | —|sxbi6#c_pjric2.dat pathway
file list i Sxh00 5. dat

Data File |sxb96¥c_pjricd.dat
sxb964c_pjrics.dat
sxb06#c_pjukcO.dat
sxb6+c_pjutcl.dat
Browse sxh86%c_pjukc?.dat
cEmnaTiS T sxh964c_pjuted.dat
sxb96+c_pjutcd.dat

selected data Peb06t0 b utas dat
set sxbO6¥c_vsrico.dat .

rowsa comants pone
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ADASH01, a typical interrogation code

@ Processing options

@ First select the spectrum line required
Then the choice of temperature and density pairs must be entered.
The ‘Table Editor’ widget is activated by button, press to allow this.
Using the editor takes a little practice.
An advanced graphical method for T,, N, pair selection may be used.

¢ ¢ ¢ ¢

S

Universityof <
trathclyde
Science
ADAS Course 2012, Consorzio, Padova, ltaly.
L. Ferndndez-Menchero (Univ. Strathclyde) Interactive ADAS /27



Universityof

g_tr:thdyde




ADASH01 processing

Make
polynomial fit
to data

Select line for
analysis

Set default
output values

L. Ferndndez-Menchero (Univ. Strathclyde)

R

ADAS50T

Title for Runl’rest adas501]

Data File Name: /u/adas/adas/adf13/sxb3f¥c/sxb96sc_pjrkc3.dat
Browse Comments

‘ Polynomial Fitting

#‘y Fit Polynomial  value % : |[5 ‘

Select data Block

DB Vavelength Ion Processing Netastable
Source  Code Tndex

124 1549.1 A 1sicd  ADAS208
ADAS208
ADAS208

12 1
13 13

1
1
1
T
1

ADAS208

Tsic3

Temperature & Density Values
Temperature Density
TDEX Output  Tput Output  Toput
1 6.B90ED1 6.690E-01  4.920E413 1.G405405
9.650E-01  9.650E-01 0513 16405406

2 1
3 1.3805400  1.380E:00
4 20070500  2.070E:00

R
41920513 1.640E+1

[Temporature Units: ev Density Units : on-3

Edit Table

Default Te | Default Ne | Value Selection by displa

Your title to
appear on

I,
graphs and

tables

Selected data
set

T Enter T, Ne
pairs for output
\
edit table

Interactive ADAS
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ADAS5H01 Table editor

Values from

source data file

Editor controls

Alter units, it

] ADAS Tabls Editor -0OXx
Temperature & Density Values
INDEX  Output Input Output Input
’T ‘fe.ssoE—m ‘fe.sso&m ‘f4.920£¢15 ‘fl.aaoaos
’T ‘fs.esoE—m ‘fs.aso&m ‘f4.920£¢15 ‘fl.aaoaoa
’7 ‘fi.ssogma ‘fl.aaoaoo ‘f4.920£¢15 ‘fl.aaoaw P
’fi ‘fz.omEma ‘fz.omaoo ‘f4.920£¢15 ‘fl.aaoaoa \
?‘ 12.760E+00 ‘fz.noaoo ‘f4.920£¢ 13 i 6a0E+08
/ ’7 ‘f4.140£ma ‘?l.140E+00 ‘f4.920£¢15 ‘fl.aaosno
Editable values ’77 ‘fe.ssoEma ‘fe.aso&oo ‘f«szoEns ‘fA.szoEno
are in italic T8 (5650000 0 4.920E+13 [1.6a0Es11
’7 ‘fi.ssogun ‘fl.aaoam ‘f«s'zoEns ‘fA.szoEm
’flT ‘fz.om&m ‘fz.omam ‘f4.920£¢15 ‘fl.aaosn

‘ﬁDelault _)Delete _)Remove _lnsert )Copy _)Pas

‘ I Row_skip W Column_skip | Scrollup | Scroll down

Temperature Units

_IKelvin ¥ eV _| Reduced

/ affects inputs

Cancel| Done]
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ADAS501 Output

Provide
graphical
output

Allow graphical
hard copy

ADASEDT C

TP

Browse Comments

pata File Name: /u/adas/adas/adf13/sxb96tc/sxb96tc_pjr#c3.dat

Graphical Output

Graph Title |Test I

Explicit Scali .
I Explicit Scaling . .

wemin ¢

A

> ¥ Enable Hard Copy _|Replace

File Name :

‘Testl.pi

Select Device

Post-script
N

ost-Script
HP-PCL
HP-CL

W Text Output _|Replace Default File Name| /

File Name :

‘ paper . txt]

Return to Input File Selection| cancel| Done
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Interactive ADAS

Graphical
output file
coding

Tabular output
results
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ADAS501 Graphic

15401 A MET=

on TN ———
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ADAS501 Graphic

Graph of
results

Advanced
options

ToNsAn

IHS PER PHOTON

w Adjust| Retain
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The interactive system, working with ADF04 data sets

@ ADFO04: Resolved specific ion data collection
@ Preliminaries

o Electron impact cross sections and rate coefficients

@ The ADFO04 file format

@ Interrogating ADF04 collisional excitation data using ADAS201 and
ADAS811
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Electron impact cross sections and rate coefficients

The excitation reaction X4¥(E;) + e(e;) — X?T(Er) + e(er) is described
by an excitation cross section g;_¢(¢;).

More useful for tabulation is the collision strength ;s with independent
variable X = £, with X € [1, o0].

o (5) () - (8) (547

ADAS principally deals with Maxwell averaged rate coefficients g;_¢(Te),
Yif(Te)-

Yi(To) = / & () e
0

kTe
sS]trathclyde
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The basic ADFO04 file

Configuration
ion nuclear ion Ionisation
element charge charge charge +1 potential (em-1)
@S+DLT)
B+ 0 1 ¥ 103679. (18)
Ind 4 1 1s1 (2)0( 0.5) 0.
ndexe
—»2 251 (2)0( 0.5) 82303. )
levels 3 2p1 (2)1( 2.5) 82303. Energy (em-1)
14 5F1 (2)3( 6.5) 105348.
15 561 (2)4( 8.5) 105348,
-1
1.00 3 5.8040351.16+04 3.48+04 5.80+04 1.16+05 1.74405 2.32405 2.904+05
2 1 0.00400 2.60-01 X.96-01 3.26-01,3.39-01 3.73-01 d.06-01 4.36-01 4.61-01 8.88-01
3 1 6.27+08 4.29-01 53\29-01 8.53-01 \.15400 1.81400 2.35+00 2.81+00 3.20400 4.44+00
4 1 0.00400 6.51-02 6.%6-02 7.76-02 8\13-02 8.70-02 9.21-02 9.66-02 1.01-01 1.76-01
5 1 1.67+08 1.12-01 1.28-01 1.86-01 2. -01 3.54-01 4.38-01 5.07-01 5.66-01 7.12-01

Transition 13 10 0.00+00 3.48+01 4.05+0
13

3.32401 3.11401 2.98+401 2.89+01 2.22401

level pairs 10 5.05+04 7.51+01 1.03+402\1.32+02 1.32+0X 1.26+02 1.22402 1.22+02 1.22+402 2.21+01
14 10 0.00+00 1.67+02 2.71+02 X.28+02 6.50+02 \J.64+02 8.01402 B8.15+402 8.21+02 7.70+02

15 10 4.26+06 3.87+02 7.33+02 1N76+03 2.46+03 3\64+403 4.48+03 5.14+403 5.69+03 3.35+03

3.97+01

-1
-1
Upsilon
) row vestor
A-values (s-1)
University of
Strathclyde
Science
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Configuration specification

F = mhi*ml? ... npldm,

m
where g; >0 fori=1,...,m and Zq;:N.
i=1

ADAS prefers Standard and Eissner configuration representations in

ADFO04 files for automatic processing and matching of levels between
different data sets.

Configuration Standard form Eissner form
1s? 252 2p* 1s2 252 2p4 21522543
152 252 2p0 6f11 1s2 2s2 2p6 6fb 2152256361J
Sratheryde
L. Fernandez-Menchero (Univ. Strathclyde) Interactive ADAS ADAS Course 2012, Consorzie, Padova'/lgly'



Configuration specification

1s-1 3d-6 5s -11,B 6s -16,G 6h -21,L
25 -2 4s -7 5p-12,C 6p-17,H 7s -22M
2p-3 4p-38 5d-13,D 6d-181 7p -23,N
3s -4 4d-9 5f -14E 6f -19,J 7d -24,0
3p-5 4f -10,A b5g-15F 6g-20K ... -...

S
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ADAS201 Fil

[m] ADAS 201 INPUT -0Ox

e selection

Input Dataset

Data Root "fa/\;<1\>s;;¢sms/‘=<11oaz

Central Data| User Data _|Edit Path Name

|",adag¢ 6/mom97_1s#c0. dat

mom37_1s#c0.dat

mom97_ls#cl. dat
mom97_ls#c? . dat
mom97_ls#c3. dat
mom97_lst#cd. dat
Data File |mom97_ls#c5.dat
mom97_n#c5. dat

Browse Comments Done
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ADAS201

Click to use
central ADAS
data

Selected file for
processing

ADF04 data
file list

Browse
comments
from selected
data set

L. Ferndndez-Menchero (Univ. Strathclyde)

Fil

~

e selection

Input Dataset

pata Root "jfaf«-mc\sx/aimf\‘(é:zdf‘{}&f

™~ Central Data User Data

Edit Path Hame

/)|édas# 6/mom97_1s#c0. dat

iom97_1s#¢0. dat
mom97_ls#cl. dat
momd7_ls#c? . dat
|y mom97 lskcd.dat

mom97_1stcd. dat
Data File jmom97_ls#c5.dat
mom97_n#c5. dat

Done

\’Erowse conments

[H] ADAS 201 INPUT —-Ox

Interactive ADAS

Click to edit
pathway
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ADAS201 processing

Make
polynomial fit
to data

Select

transition for

analysis

Set default

output values

L. Ferndndez-Menchero (Univ. Strathclyde)

J—

al

Title for Run|

PR

ING OPTI

—ox
ool \
Data File Name: /u/adas/adas/adf04/adash da_lscc\wlat'-
Browse Comments YOUT tltle to
Munbor of Electron Impact Transitions : 992 appear on
Mumber of Index Energy levels : 64
[ Polynomial Fitting graphs and
ﬂ-ﬁ Fit polyonial  value % 1[5 ‘ tables
Select Specific Electron Inpact Transition
T OV LIV - WP LEVEL ——
OB DESIOWTION
@RC40) 17 252 1 W @0 7.0) Number of
Gran 6 mms ORIy transitions and
i 7|
23 QR(L0) levels
) INOTEAD |
IR 4.0) 10 252 2T 45T CRC 4.0) |
Seloct Temperatures for output file ¥
Output Electron Temperatures Select and
DDEX Out il
: 5 BID 1 enter T, values
1 Loom0d 1ooosos p
2 UpSOn0d Losonod
3 2500k 2.500E04 or output
1 Smom0d 37s0m00 ]
-
Temperature Units: Kelvin
Edit Tablo A s edit table
Default Temperature Values
cance pone

Interactive ADAS
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ADAS201 Output

Provide
graphical
output

Allow graphical
hard copy

Data File Name:

Browse Comments

/w/adas/adas/adf04/adas#6/mon97_1s#c0 . dat

/\W Graphical output

Graph Title |Exampld

IExplicit scaling .., ’7 Semax ¢ [l
Yemin ¢ ’7 omax <

—
—

¥ Enabile pard copy

_iReplace

File Name :

adas201_example.ps

Select Device

W Text Output _|Replace Default File Hame|

File Name : [adas201

_paperd. txt &

cancel M

L. Ferndndez-Menchero (Univ. Strathclyde)
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Graphical
output file
coding

Tabular output
results
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ADAS201 Graphic

10
TEMPERNTURE (KLY
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ADAS201 Graphic

Graph of
results

Advanced
options

[E] et | bono

Universityof

Strathclyde

Science

ADAS Course 2012, Consorzio, Padova, ltaly.
L. Ferndndez-Menchero (Univ. Strathclyde) Interactive ADAS /27






ADASS811 File selection

Select first file

ADF04 data
file list

Select second
and third file
to compare

Browse
comments
from selected
data set

L. Ferndndez-Menchero (Univ. Strathclyde)

[5] ADASBITINPUT

=

adfod file Ol:

Data Root [[ufadas/adas/adf0d/

User Data| _IEdit Path Name

ntral Datal

‘_]1el ike/helike_hpsO02he.dat

helike_fujhifhe.dat
Data Fily|helike_fujl78he.dat
ps02he. dat

helike_hps02he_t1.dat
helike_hps89be. dat

I Click to show
] chooser pop-up

adfoa N

Vv
ing.mpg. de/home/a/adas/adas/adf04/helike/helike kvil9The.dat] Select...

adfo4 file 03 :|rchinq.mpq.de/home/a/adas/adas/adfouadasz;z/momsLlsz;hen.daﬁ Select. ..

Enter File information

Browse Comments| Cancel| Done

Interactive ADAS
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ADAS811 Graphic

AASHT= Compare 390E TS 57X

Ghoose £ilo to scan through:
| 8 rusatassatas/aatosmorive/uerie wpsozve.dat

- Jori197he dat
2ethen.aar

[E] conce1| print| print a11 C9.4320007. 1. 4120-15)
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ADAS811 Graphic

Ghoose fila to scan through:
® /uvadas/adas a4 be1ika boTike bps0Zhe. dat

ARSI Canaai SIS

Select file to
cycle through

Comparative
graph for
matched

transitions

Tape recorder
keys

I <

5] cancen| print] peint an1

ot bW merls o oa

Select type
tonts.
o process
rm Select type of
| Dot display
fiso00

Select Te units
ox

€ 9.4320007, 1.4120-35)
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Thank you for your attention.
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