2a. The interactive system - working
with adf04 datasets

e Preliminaries
» Electron impact cross-sections and rate coefficients
» The ADFO04 file format
» Interrogating adf04 collisional excitation data using ADAS201 and

ADASS811



Electron impact cross-sections and rates

The excitation reaction X “(E)+e(g) = X{°(E)) +e(s;)

is described by an excitation cross-section o, (&;)

More useful for tabulation is the collision strength €;  with independent variable

X =¢g/AE; with X €[l,0]
Q; = a)i(Ei/IH)(Gi—ﬂ(gi)/ﬂag):a)j(Ej/IH)(Gj—)i(gj)/ﬂag)

ADAS principally deals with Maxwell averaged rate coefficients J;_, j (Te)

Y, Y, = TQ” (¢;)exp(—¢; /KT,)d (&, /KT,)



Electron impact cross-sections and rates
(contd.)

More useful for tabulation is the Maxwell averaged collision strength Yij (Te)

Y, = TQ” (¢,)exp(-&, /KT,)d (s, /KT,)

| 1
q;.i(Te) = %eXp(AEij/kTe)qu (Te)= 2\ra ca, a)_[ l, /kTe]% Y

J J

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

ion nuclear lon lonisation
element charge charge charge+1 Potential (cm-1)
« K 4 K e
H+ O 1 1 109679.
1 1S (2)0( 0.5) 0. (2S+1)LQ)
Indexed 2 28 (2)0( 0.5) 2303.
e L—Y 35 _5 (2)1( 2.5) 82303\
14  5F (2)3( 6.5) 105348. Energy (cm-1)
Config- 15 56 (2)4( 8.5) 105348.
uration -1
.00 3 .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 -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 -29-01 8.53- 1.15+00 1.81+00 2.35+00 2.81+00 3.20+00
4 1 0.00+00 .96-02 7.76- 8.13-02 8.70-02 9.21-02 9.66-02 1.01-01
5 1 1.67+08 -26-01 1.86- 2.43-01 3.54-01 4.38-01 5.07-01 5.66-01
12- 10 0-60+00 .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 .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 .71+02 5.28+02 §.50+02 7.64+02 8.01+02 8.15+02 8.21+02
15 10 4.26+06 .33+02 1.76+03 46+03 3.64+03 4.48+03 5.14+03 5.69+03
-1
-1 -1 ‘N
Transition A-values (s-1) Te (K) Upsilon
level pairs row vector row vector




Configuration specification

— q q Om
I'=nl™*nl"...n|

where d; > 0 for | :1,...,m and qu = N
=1

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

1s22s22p* 1s2 2s2 2p4 21522543
1522522p%6f11 1s2 2s2 2p6 6fb 2152254361J




The basic adf04 file

Standard form for
configuration
= 21512
in Eissner form

Eissner form for
configuration
= 152 4f1
in Standard form

OCO~NOOUOTPA,WNEW

1s2 5pl
1s2 5d1
1s2 511
1s2 591

4 178.4(1S)
(2)0( 0.5) 0.0
.5)  64555.4
_5)  302849.0
_5)  320071.2
.5)  324886.1
_5)  401348.1
.5)  408319.8
.5)  410338.5
.5)  410434.2
.5)  445368.5
(2)1( 2.5) 448860.5
(2)2( 4.5) 449889.2
(2)3( 6.5)  449939.8
(2)4( 8.5)  449948._4




ADAS201 input

ADAS 201 INPUT

Input Dataset

click to use
central ADAS ) —___|
data

Data Root |¥¥agkagaﬁfaﬁa$faﬁaﬁf&ﬁ%ﬁﬁf

™ central Data|User Data| _|Edit Path Hame

< \

adas*b6/mom97_ls#c0.dat

click to
edit pathwa

selected file —
for processing /— | mom97_ls#cO.dat
mom97_1s#cl.dat
mom97_1s#c?.dat
mom97 1s#c3.dat
mom97_1s#cd.dat
Data File mom97_1l1s#ch.dat

ADFO04 data file— |

browse
comments

from selected

data se

" Browse, Conments Cancel|Done|




ADAS201 Processing

Title for Runm |} \

Data File Wame: /packages/fadas/adas/adf04/adas6/mom9d7_ls#c0.dat

Browse Comments |

Humber of Electron Impact Transitions : 992
Hmber of Index Energy levels : 64 \
Polynomial Fitting \

o

W/;it Polynomial value % : |; 5

/ Select Specific Electron Impact Transition

your title
to appear on
graphs & tables

umber of
transitions
and levels

make

po|ynomia| TRANSITION  ———— LOVER LEVEL ——  ——— UPPER LEVEL —
) TNDEX INDEX DESIGNATION INDEX DESIGNATION
it to data |§ 541 1 252 %92 (3)P( 4.0) 17 252 2p1 301 (3)D{ 7.0)

=

252 2p2 (3B 4.0) 2 252 282 (1)D¢ 2.0%
252 2p2 (3IP( 4.0 2 252 2p2 (1)s¢ 0.0}
252 2p2 (3IB( 4.0 9 252 2p1 3P1 (3)D{ 7.0}
252 2p2 (3IP( 4.0) 11 252 2P1 3P1 (3)P{ 4.0}
2592 2p2 (398 4.03 12 252 2Pl 3Pl (1)DC 2.0) |

RN
[

Select &

SeIeCt tranS|t|0n Select Temperatures for output file ¥ | enter
for analysis output Electron Tempemtur%;/— — Te values
INDEX Output  Toput for output

1.000E+00 B.617E-01
1.500E+00 1.077E+00
2.500E+00 2.154E+00
4.000E+00  3.231E+00

[oTE N

]
|_§_Temperature Tnits: ev

set default
output values

Edit Table

\‘; Default Temperature Values

Edit the processing options data and press Done to proceed

Cancel E




ADAS201 Output

ADAS201 OUTPUT OPTIONS
Data File Hame: /packages/adas/adas/adf04/adas#b/mom97_l1s#cO.dat

Browse Comments

% Graphical Output Select Device

f/
Graph Title |User manual example Post-Seript K

Post-Script

HP-PCL

EE:O\I,/]II?:ZI ~/Explicit Scaling Hemin o |} Hemax 1|} HP-GL graphical
grap emin o | Yomax |} Output
file coding

¥ Enable Hard Copy _|Replace

/-_—_'
File Hame : |adas20l1 graph.ps

graphical
hard copy

tabular
output of
result

—

¥ Text Output |Append |Replace Default File Name‘

File Hame : |adas?[01 paper.txt

Cancel M




ADAS201 Graph

JEFF.

RATE €

TEMPERA




ADAS811 input

ADASSTT INPUT

adf04 file 01:

Data Root |_§{%;<3a;<—> Fompmmevs/adansadinds

Click to

Select Central Datal User Datal _|Edit Path Hame / show file

first file — \ chooser
pop-up

|_§_he1 ike/helike_hpsl02he. dat

Data File helike_ hpsl0Zhe.dat /.
helike_kvil97he.dat

ADFO04 data file— |

Second

v
| 4

adfo4 file 02 : |_§,.rhomefsmmnersfadas,fadfoa,fhelikefhelike_kvilg?he.w__ and third
. files
adf04 file 03 : |_;,ipackaqesjadas,fadasfadfﬂaijadas#2_.'mom9?_ls#heO.dat Select. ..

browse
comments
from first

data se

Enter File information

‘Brouse\(!gmments| Cancel | Donel




ADASS811 Processing

5811 : Compare adf04 files

select file
to cycle

through

Choose file to scan through:

|(i Jhome summers/adas/ adf04/helikeshelike hpsl02he. dat
1 thome# summexs/adas/ adfl4/helikeshelike kvil97he. dat
) tpackages/adasy adas/ adf04/ adas#2mon97_1sthel . dat

/e armrmare ks o4, el el bl ik /o ogms o feck a1k o, oW _infl Lzt

Type of plot:

S Ae—— select
Effectiv zien Strengths
(j eexe o | type
p-exc
_irec. e = eXC
_Jionis.
X

comparative

Type of e-exc:

graph for — —
anma

matched Drate T
transitions Jc-plot
11.5000

eV
11 Zai [S)00 100 ¢ f.00e—T0e, 251 — L)

1 281 {3)0] 1.

of 171 ﬂm

tape KIE
recorder —
keys

select
Te units

Cance1| Print| Print 1-\11| { 154.0, 0.1795)
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