ADF38: Opacity project extension: photoexcitation-autoionisation rate coefficients

The basic process i#s°nl +y — 1snin’l’ = 1sn'l" +e. A separate file is provided for ea¢h, which contains data for alt’ = n. Note however that

1snin'l" o 1s°n’l' +y has to be considered consistently at the same time to avoid multiple counting. It is convenient at the productionpstzage testevel

list file (denoted by the postfix ‘I') from the rate file (denoted by postfix ‘r'). Separate files are given for term (Idihg@a@nd intermediate (IC) coupling.
Conventions used are (1) L=-1=> the outer electron is part of the core - ; (2) * after L (>=0 only) means that the mivedscarctive — otherwise it is assumed
passive.

Utilising subroutines :
ADAS204? ADAS208? ADAS212?

Formatted files to ADF38 specification :

Database Status Date = March 17, 2003 Data type =pea files Data root =/.../adas/adas/adf38/

Recombining seq. Library Elements Members n’ Comments Quality

H-like. nrb02#h C,0O,S, Fe <ion>IsK<n>|.dat 2,3,4,5,6 LS resolution medium
C,0O,S, Fe <ion>icK<n>l|.dat 2,3,4,5,6 IC resolution medium
C,0,S, Fe <ion>IsK<n>r.dat 2,3,4,5,6 LS resolution medium
C,0,S, Fe <ion>icK<n>r.dat 2,3,4,5,6 IC resolution medium

He-like. nrb02#he C, 0O, S, Fe <ion>IsK<n>|.dat 2,3,45,6 LS resolution medium
C,0,S, Fe <ion>icK<n>l|.dat 2,3,4,5,6 IC resolution medium
C,0O,S, Fe <ion>IsK<n>r.dat 2,3,4,5,6 LS resolution medium
C,0,S, Fe <ion>icK<n>r.dat 2,3,4,5,6 IC resolution medium

Li-like. nrb02#li C,0O,S, Fe <ion>IsK<n>l.dat 2,345 LS resolution medium
C,0, S, Fe <ion>icK<n>l|.dat 2,345 IC resolution medium
C,0,S, Fe <ion>IsK<n>r.dat 2,345 LS resolution medium
C,0, S, Fe <ion>icK<n>r.dat 2,345 IC resolution medium
C,0O,S, Fe <ion>IsL<n>l.dat 23,45 LS resolution medium
C,0,S, Fe <ion>icL<n>l.dat 2,345 IC resolution medium
C,0O,S, Fe <ion>IsL<n>r.dat 2,345 LS resolution medium

C,0,S, Fe <ion>icL<n>r.dat 2,345 IC resolution medium



Notes:

Data lines for LS coupled ‘I’ file: Format:
[prescribed text], SEQ, [prescribed text],120, CCPLG lab5,1a2,1a11,i2,50x,1a4
[blank line] 1a80
[prescribed text], BWNP,[prescribed text],NPRNT la45,f12.1,1a8,i4
[prescribed text field] la23
[prescribed text field] 1a56
[prescribed text field] 1a56

for indp=1,NPRNT
INDP, CFGP, ISP, ILP ,XJP,WNPI
repeat
[blank line]
[prescribed text], BWNR, [prescribed text], NTRM
[prescribed text field]
[prescribed text field]
[prescribed text field]
for indx=1,NTRM
INDX,IRSL,CFGT,IS, IL, XJ, WNRT
repeat
[blank line]
[prescribed comment line]
[prescribed comment line]
[prescribed comment line]

[prescribed comment line]

i6,10x,1a20,1x,i1,1x,i1,1x,f4.1,1x,f11.1

1a80
la45,f12.1,1a8,i4
1a28
1a56
1a56

2i6,4x,1a20,1x,i1,1x,i1,1x,f4.1,1x,f11.1

1a80
1a80
1a80
1a80
1a80



variable identification :

name meaning

SEQ sequence identifier (two characters)

120 nuclear charge

CCPLG coupling scheme, ‘/LS/ => LS coupling

BWNP binding wave number of lowest parent (cm-1)
NPRNT number of metastable parents (including ground parent)
INDP index of parent

CFGP configuration (or Eissner code therefore) for parent.
ISP multiplicity of parent (28-1)

ILP lotal orbital quantum number () for parent

XJP (statist. weight - 1)/2 of parent term

WNPI energy of parent term relative to lowest parent (cm-1)
BWNR binding wave number of lowest resolved term (cm-1)
NTRM number of terms in LS-resolved set

INDX index value for term

IRSL initial term index as used in the ‘r’ file

CFGT configuration (or Eissner code therefor) for level.

IS multiplicity for level (2*S+1)

IL total orbital quantum number for term

XJ (statist. weight - 1)/2 for term

WNRI energy of term relative to ground (cm-1)

Table B38c — example — LS coupling level list (1) file.

SEQ='HE' NUCCHG=6 LS/

PARENT TERM INDEXING BWNP= 3950546.5 NPRNT= 3

INDP CODE

SL wi WNP




._i.

1s1

(20(0.5) 00

2 2p1 (2)1(2.5) 2962909.9

3 251 (2)0( 0.5) 2962910.0

LS RESOLVED TERM INDEXING BWNR= 4690709.4 NTRM= 40
INDX IRSL CODE SL WJ  WNR
1 3 1s12s1 (3)0(10) 00

2 1 1S12P1 (3)1(4.0) 49775.7
3 4 1S12s1 (10(0.0) 57804.1
4 2 1S12P1 (D1(1.0) 947344
5 5 1S13S1 (3)0(1.0) 414040.5
"36 40 1S16HL (1)5(5.0) 663956.4
37 33 1S16F1 (3)3(10.0) 663956.7
38 34 1S16F1 (1)3(3.0) 663957.6
39 28 1S16D1 (1)2(2.0) 664007.7
40 20 1S16P1 (1)1(1.0) 664687.2

O0000

Data lines for IC coupled ‘I’ file:

[prescribed text], SEQ, [prescribed text],1Z0, CFGP
[blank line]
[prescribed text], BWNP,[prescribed text],NPRNT
[prescribed text field]
[prescribed text field]
[prescribed text field]
for indp=1,NPRNT
INDP, CFGP, ISP, ILP ,XJP,WNPI
repeat
[blank line]
[prescribed text], BWNR, [prescribed text], NLVL

Format:
lab5,1a2,1a11,i2,50x,1a4
1a80
la45,f12.1,1a8,i4
1la23
1a56
1a56

i6,10x,1a20,1x,i1,1x,i1,1x,f4.1,2x,f10.1

1a80
la45,f12.1,1a8,i4




[prescribed text field]

[prescribed text field]

[prescribed text field]

for indx=1,NLVL
INDX,ISRL,CFGL,IS, IL, XJ, WNRL

repeat

[blank line]

[prescribed comment line]

[prescribed comment line]

[prescribed comment line]

[prescribed comment line]

variable identification :

name
SEQ
120
CFGP
BWNP
NPRNT
INDP
CFGP
ISP
ILP
XJP
WNPI
BWNR

meaning

sequence identifier (two characters)

nuclear charge

coupling scheme, /IC/" => intermediate coupling
binding wave number of lowest parent(cm-1)
number of metastable parents (including ground parent)
index of parent

configuration (or Eissner code therefor) for parent.
multiplicity of parent (28-1)

total orbital quantum number (L for parent

J quantum number of parent level.

energy of parent relative to lowest parent (cm-1)

binding wave number of lowest resolved level (cm-1)

1a28
1a56
1a56

i6,10x,1a20,1x,i1,1x,i1,1x,f4.1,2x,f10.1

1a80
1a80
1a80
1a80
1a80



NLVL
INDX
CFGL

IL
XJ
WNRL

number of levels in IC coupled set

index value for level

configuration (or Eissner code therefor) for level.
multiplicity for level (2*S+1)

total orbital quantum number for level (L)

J quantum number of level.

energy of level relative to ground (cm-1)

Table B38e — example — intermediate coupling level list (1) file.

O0000

IC RESOLVED LEVEL INDEXING

SEQ=HE' NUCCHG=6 /ICI
PARENT LEVEL INDEXING BWNP= 3952440.1 NPRNT= 4
INDP CODE SL Wi WNP
1 1s1 (2)0(05) 0.0
2 2P1 (2)1(0.5) 2964211.9
3 2s1 (2)0( 0.5) 2964212.4
4 2P1 (2)1( 1.5) 2964685.2

BWNR= 4693194.4 NLVL= 70

INDX IRSL CODE SL Wl WNR
1 5 1S12sS1 (30(1.0) 00
2 1 1S12P1 (3)1(0.0) 49775.7
3 2 1S12P1 (3)1(1.0) 49932.4
4 3 1S12P1 (3)1(2.0) 50249.0
5 6 1S12S1 (1)0(0.0) 57804.1
6 4 1S12P1 (1)1(1.0) 95051.0
7 7 1S13s1 (3)0(1.0) 414513.9
65 66 1S16G1 (1)4( 4.0) 664546.9
66 58 1S16F1 (1)3(3.0) 664547.0
67 69 1S16H1 (3)5(6.0) 664547.4
68 70 1S16H1 (1)5(5.0) 664547.4
69 46 1S16D1 (1)2(2.0) 664594.3
70 30 1S16P1 (1)1(1.0) 665264.0




Data lines for LS coupled ‘r’ file:

ELEM, IZ, CCPLG

[blank line]

[prescribed text field]

until <blank line for each upper state> do
IRSL,G,N,L,CODEL,DEL,B,R,A,A1,A2,A3
for <all lower state with same upper state> do

IRSL,G,N,L,CODEL,DEL,B

repeat

repeat

[blank line]

[prescribed text], NRSLMX, [prescribed text], NVMAX, [prescribed tex], LVMAX

[blank line]

[prescribed comment line]

[prescribed comment line]

[prescribed comment line]

[prescribed comment line]

variable identification :

name meaning

ELEM sequence identifier (two characters)

1z nuclear charge

CCPLG coupling scheme, ‘/LS/ => LS coupling

IRSL initial term (see term list in ‘I’ file)

Format:
1la2,i2,5x,1a4
1a80

1a56

3i5,i4,1al1,e15.6,6e12.3

3i5,i4,1al1,e15.6

1a80
1al10,i4,1a10,i4,1a10,i4
1a80
1a80
1a80
1a80
1a80



G statistical weight of term

N principal quantum number of outer electron of upper state
L orbital quantum number of outer electron of upper state
CODEL “* => NL electron was active; ‘ * => NL electron passive
DEL photon energy (Rydberg)

B Einstein absorption rate (sec-1)

total radiative width (sec-1)

A total Auger width (sec-1)

Al resolved Auger width to parent 1

A2 resolved Auger width to parent 2

An resolved Auger width to parent n. (NOE A, < A'in general since not all are necessarily resolved).
n

NRSLMX maximum resolved n

NVMAX maximum n’ in data set

LVMAX maximum I’ in data set

Table B38d — example — LS coupling rate coefficient (r) file.

C5 /Ls/

IRSL G N L DELRYD) B(SEC) R(SEC) A(SEC): 1 2 3
-1 2.535700E+01 1.015E+11 3.045E+11 3.603E+14 3.603E+14 0.000E+00 0.000E+00
-1 2.626002E+01 1.495E+12 1.495E+12 0.000E+00 0.000E+00 0.000E+00 0.000E+00
-1 2.610345E+01 2.447E+12 1.468E+12 3.904E+14 3.904E+14 0.000E+00 0.000E+00
-1 2.681239E+01 4.104E+11 1.231E+12 2.293E+13 2.293E+13 0.000E+00 0.000E+00
-1 2.633861E+01 2.262E+12 7.541E+11 1.984E+13 1.984E+13 0.000E+00 0.000E+00
-1 2.651498E+01 2.308E+12 7.694E+11 1.914E+14 1.914E+14 0.000E+00 0.000E+00
1 3.074555E+01 3.489E+11 1.304E+11 3.282E+12 3.282E+12 0.000E+00 0.000E+00
1 3.026374E+01 3.328E+11 1.250E+11 2.961E+13 2.961E+13 0.000E+00 0.000E+00
1 3.209593E+01 1.596E+11 5.925E+10 1.524E+12 1.524E+12 0.000E+00 0.000E+00
1 3.158658E+01 1.521E+11 5.676E+10 1.347E+13 1.347E+13 0.000E+00 0.000E+00
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NRSLMX= 6 NVMAX= 6 LVMAX= 5

O0000

Data lines forlC coupled ‘r’ file: Format:
ELEM, IZ, CCPLG laz,i2,5x,1a4
[blank line] 1a80
[prescribed text field] 1a56
until <blank line for each upper state> do
IRSL,G,N,L,CODEL,DEL,B,R,A,A1,A2,A3 3i5,i4,1a1,e15.6,6e12.3
for <all lower state with same upper state> do
IRSL,G,N,L,CODEL,DEL,B 3i5,i4,1a1,e15.6
repeat
repeat
[blank line] 1a80
[prescribed text], NRSLMX, [prescribed text], NVMAX, [prescribed tex], LVMAX 1a10,i4,1a10,i4,1a10,i4
[blank line] 1a80
[prescribed comment line] 1a80
[prescribed comment line] 1a80
[prescribed comment line] 1a80
[prescribed comment line] 1a80

variable identification :

name meaning




ELEM sequence identifier (two characters)

1z nuclear charge

CCPLG coupling scheme, /IC/" => intermediate coupling

IRSL initial level (see level list in ‘I’ file)

G statistical weight of level

N principal quantum number of outer electron of upper state
L orbital quantum number of outer electron of upper state
CODEL “* => NL electron was active; ‘ * => NL electron passive
DEL photon energy (Rydberg)

B Einstein absorption rate (sec-1)

total radiative width (sec-1)

total Auger width (sec-1)

Al resolved Auger width to parent 1

A2 resolved Auger width to parent 2

An resolved Auger width to parent n (No§ A, < A'in general since not all are necessarily resolved).
n

NRSLMX maximum resolved n

NVMAX maximum n’ in data set

LVMAX maximum I’ in data set

Table B38e — example — intermediate coupling rate coefficient (r) file.

cC5 /c/
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