


Appendix B

ADAS FORTRAN and IDL subroutine libraries

For subroutine naming, codes series 1-7 are labelled alphabetically a-g. A subroutine
associated with series 1 begins with the letter ‘a’, a subroutine associated with series 2 begins
with letter ‘b’ and so on. A subroutine associated with a particular member of a code series
has the code number as the second character of the subroutine name. Thus the name of a
subroutine associated with the code ADAS403 begins with the letters ‘d3’ (e.g. ‘d3spf0’). The
name of a general subroutine from a code series but not restricted to a specific code has ‘X’ as
the second character of its name (e.g. ‘bxdata’). A general subroutine, not restricted to a single
code series begins with the letters ‘xx’ (e.g. ‘xxuid’). General functions are preceded by ‘14’,
‘R8’, ‘C’ depending on the type of function value returned.

FORTRAN subroutine names have the terminator “.for’, IDL subroutines have the terminator
‘pro’. FORTRAN subroutine source code is not accessible, but the headers, including call
parameters, description of the routine and all variables and declaration statements are available
in the separate document ‘Usernotes’. IDL code is accessible. It is to be noted that IDL
procedures are often grouped to provide complete self-managing widgets.

The FORTRAN scannable libraries are located as follow:

/.../Jadas/idl_adas/fortran/libadaslib.a XX'V14’, ‘R8 and ‘C’ general fortran
subroutines and functions
/...Jadas/idl_adas/fortran/libadasl1xx.a ‘AX’, ‘A1, ‘A2’, ... fortran subroutines and
functions
/.../Jadas/idl_adas/fortran/libadas2xx.a ‘BX’, ‘B1’, ‘B2’, ... fortran subroutines and
functions
/.../Jadas/idl_adas/fortran/libadas3xx.a ‘CX’, 'C1’, ‘C2’, ... fortran subroutines and
functions
/...Jadas/idl_adas/fortran/libadas4xx.a ‘DX, ‘D1, ‘D2’, ... fortran subroutines and
functions
/.../Jadas/idl_adas/fortran/libadas5xx.a ‘EX’, ‘E1’, ‘E2’, ... fortran subroutines and
functions
/...Jadas/idl_adas/fortran/libadas6xx.a ‘FX’, ‘F1’, ‘F2’, ... fortran subroutines and
functions
/.../Jadas/idl_adas/fortran/libadas7xx.a ‘GX’, ‘G1’, ‘G2, ... fortran subroutines and
functions




The IDL scannable libraries are located as follow:

/...ladas/idl_adas/idl/adaslib.a ‘xx','i4’, ‘r8" and ‘c’ general idl procedures
/...ladas/idl_adas/idl/adas1xx.a ‘ax’, ‘al’, ‘a?’, ... idl procedures
/...ladas/idl_adas/idl/adas2xx.a ‘bx’, ‘b1, ‘b2’ ... idl procedures
/...ladas/idl_adas/idl/adas3xx.a ‘cx’, ‘cl’, ‘c2’, ... idl procedures
/...ladas/idl_adas/idl/adas4xx.a ‘dx’, ‘d1’, ‘d2’, ... idl procedures
/...ladas/idl_adas/idl/adas5xx.a ‘ex’, ‘el’, ‘e?’, ... idl procedures
/...Jadas/idl_adas/idl/adas6xx.a ‘fx, f1’, 'f2', ... idl procedures
/...ladas/idl_adas/idl/adas7xx.a ‘gx’, ‘gl’, ‘g2, ... idl procedures

Library index - FORTRAN

The available subroutines are summarised below. Page references are to the ADAS
Usernotes manual.




A1DATA
to refresh a data index from an adas101 archive.....130
A10UTO

to write data to an old/new archive in the format
decided by the analysis option. ...........cccc.cceeen. 131

A1OUTGA

to send output from spfman4e adas analysis
subroutine to idl graph editor via the unix pipe. 134

A1OUTGB

to pipe data to idl for graphing & read alterations..135
A2DATA

to refresh a data index from an adas102 archive.....137
A20UTO0

to write data to an old/new archive in the format
decided by the analysis option. ...........cccccceeenn. 139

A20UTGA

to send output from spfman5e adas analysis
subroutine to idl. .........coooviiiiniiiiei e 142

A20UTGB

to pipe data to idl for graphing & read alterations..143
A3DATA

to refresh a data index from an adas105 archive.....144
A30UTO

to write data to an old/new archive in the format
decided by the analysis option. ...........ccccccceeen. 146

A30UTG

to send output from spfman8hx adas analysis
subroutine to idl. .........coooviiiiiniiiiii e 148

ASDATA
to refresh a data index from an adas105 archive.....149
A50UTO

to write data to an old/new archive in the format
decided by the analysis option. ...........cccc.cceeen. 151

A50UTG

to send output from spfmanll adas analysis
subroutine to idl. .........coooviviiniiiiei e 152

AG6DATA
to refresh a data index from an adas106 archive.....154
A60OUTO

to write data to an old/new archive in the format
decided by the analysis option. ...........ccccccceeenn. 155

AGOUTG

to send output from spfmanll adas analysis
subroutine to idl. .........coooviviiiiiiiei e 157

ABINEW

to evaluate inner integrals for rate coefficients
ABINEWis called byQH & QHE. .................... 436

ADWLPOL

evaluates lam-pole radial matrix elements using
distorted Waves..........coovvveiiiiiiiie e 333

ADWRD2

calculates square of bound free dipole integral in
distorted wave approximation. ............ccccceeeeeenn. 335

AGIIDW

calculates bound-free g-factors using distorted waves,
burgess-seaton peach or hydrogenic

APProXimations. ..........evveeeeeiiiiiirieee e e e eesciieeeeean 336
APHOTDW
calculate photo integrals using giidw bound-free
gauNt-faCtorS........coooviiiiiiiee e, 338
ARGAM*8
calculates arggamma(l+1+i*a). ......coeeeeeiiiininnenneennn. 340
ASS
asymptotics for distorted waves. .........c..cccoeevvvnen... 340
ASS2
asymptotics for distorted waves. .........c..ccooeevvvvee... 340
B1DATA

to fetch data from input specific z excitation file....161
B1OUTO

to print data concerning the selected transition under
ANAIYSIS. .uvveiiiee e 164

B1OUTG
graphic routine for selected transition using idl...... 167
B1RATE

to calculate the excitation and de-excitation rate
coefficients for a set of input temperature(kelvin)/

JAMMA PAITS. .eoveeeeeiiiiiiiie e 169
B1SPFO
pipe communication with idl. .............cc.cccoooiiinnnns 171
B1SPF1
pipe communication with idl. .............cc.cccooeiiiinnns 171
B1TRAN
to set up selected transition parameters................... 173
B2GSPC

to generate precursors of spline coefficients suitable
for both forward and backward interpolation. ....174

B2NFAS

to provide a spline interpolate making use of specified
asymptotic behaviour. ..........cccccceeiiiiiiini, 175

B2NFIT
to perform spline interpolation. ...........cccccceeeeeeinns 176
B2NGAS

initialises common arrays required for splining with
smooth fitting to an asymptotic form.................. 176

B2SORT

to sort an array so that xa is in increasing order......177
B2SPI1J3

to calculate splines with various end conditions.....178
B3DATA

to fetch data from input general z excitation file.
(electron impact transitions only)....................... 178

B3LEVE

to evaluate ionisation and level energies for a selected
member of an isoelectronic sequence from the

general Zdata...........coocvvveeeeeee i 183
B30TG1

communicates graphics datatoidl..............ccc..oe... 185
B30TG2

communicates graphics datatoidl...............cc..oee.. 188




B30OTG3
communicates graphics datatoidl..........ccccccceeeen. 191
B3OUTO

to output summary data on interpolated specific ion
file and source general z excitation file to stream
TUNIE e 195

B3REAC

to interpolate data for a single transition from a
general z excitation file to a selected sequence

MEMDEL. it 197
B3SPFO
pipe communication with idl. .............cccoeeerinnenen. 201
B3SPF1
pipe communication with idl. .............ccocooeeiinnnnen. 202
B3WR10
to output data to a specific ion (copase) file. .......... 203
B4DATD
process dielectronic data files to prepare dielectronic
and auger data for adas204............ccccccveeeeeenennn. 206
B4FLNM

to prepare a unix dataset name from a string which
may include an adas environment variable and

COMIMENTS. ..o 213
BAMATV
matrix inversion with accompanying solution of linear
EQUALIONS. ..eveee ettt 214
B4PROJ

to establish the projected influence of high n-shells in
the bundle-n collisional dielectronic model on a
IoW N-ShellS. .....ovviiiiiiieee e 214
B4SPFO

to display and fetch values from idl or the info file set
up for batch execution for input and output file
NAIMES. .t 218
B4SPFX

to display and fetch values from idl or the info file set
up for batch execution for input and output file
NAIMES. .t 219
B4SPLN
performs cubic spline on log(temperature <ev>)
versus log(scaled ionization rate coefficients)....220
B4SSZD

to extract and interpolate zero-density ionization
rate- coefficients for given element nuclear charge
and data-block for an input set of electron
TEMPEratures (BV)......eeveiivrieeirree e 223
B4SUMD

to sum badnell dielectronic rate coefficient data over
the representative set to give zero density total and
radiated power from satellite lines. ................... 226

B50UT1
output of main results (metastable populations). ....228
B5SPFO

pipe communication with idl. .............ccocoveerinnenn, 232
B5SPF1

pipe communication with idl. .............ccocoveerinnenn, 233
B5WR12

to output metastable population parameters to the
passing file on stream 'iunit’. .................cccvvnneee. 235
B6ISPC

to identify in the ordinary level index the index for
the upper level of the specific line power transition
FEQUESTEd. .ovieiiieiiiciie e 237

B6LOSS

to calculate the direct line power loss for each level
and for the specific line power transition given by

TSI et 238
B6LPWR
to calculate zero density and high n projection line
powers, for a given temperature. ............ccveee...... 240
B6NORM

to normalise total/specific line powers for level 1 and
total equilibrium line powers to stage total

POPUIALION. ©..evviiiiiiieeee e 242
B60OUT1
output of main results (line power).........cc.cccceeeuuns 244
B6SPCL
to calculate specific line powers for metastables
and specific equilibrium line power. .................. 251
B6SPFO
pipe communication with idl. .............cc.cccooeiiinnnns 252
B6SPF1

to pass and receive data from the idl output display
screen via the pipe to pass and receive data from

the idl output display screen via the pipe. .......... 254
B6TOTL
to calculate total line powers for metastables and
total equilibrium line powers..............ccccvveeeeennn. 256
B6WR12
to output total line power parameters to the passing
file on stream "iunit’. ........ccccoiviiiii 257
B6WR13
to output specific line power parameters to the passing
file on stream "iunit’. ........ccccoiviiiii 260
B7CDEF
graphical option 1
setting up of default contour values.................... 262
B7CHKM
to check if transitions exist to the metastable levels.
(identical to
TBXCHKM' ). o 264
B7CNAM
to set up the titles for composite line assembly
traNSItIONS. ...eveii e 265
B7CTYP

to identify composite line upper-level-indexes as
either ordinary or metastable levels and to find their

ordinary or metastable level indexes. ................. 266
B7DATA
to input data from a contour passing file population
data for diagnostic USe.........ccccvveeeeeiiiiiiiiieeennn, 267
B7DATC




to fetch electron impact transition a-values from
copase data set whose name appeared in the
contour-passing file.......cccccoviiiiiiiiein e, 270
B7LRAT
to calculate the spectrum-line intensity ratio for two
composite lines from their individual spectrum line
INTENSITIES. .o 274
B70UTO

to output ion specifications, indexed energy levels,
wave numbers relative to ground and other data
stored in the contour passing file. output to stream

B70UT1

output of main results (spectrum line intensities &
L= U1 [0 1) TR PRSP 278

B70UTG
pipe communication with idl. ...................ccccvviee. 281
B7SLCA

to calculate spectrum line intensity for fixed
temperature and density for a given composite
ASSEMDBIY. ...ovviiiieiiii 285
B7SLCF

to set up coefficients for calculating spectrum-line
intensities. (these are functions of level, temp. &
AENSILY). .o 287
B7SPFO
pipe communication with idl. ...................cccovviee. 289
B7SPF1
graphical analysis of data
ispf panel input subroutine..............ccoccvvveeeeeeenn. 290
B8GETP

to fetch data from expansion file and condensed
bundle-n matrix file and combine with collisional-
radiative data for the low level population solution.

B8LOSS

to calculate the direct line power loss for each level
and identify the strongest specific line power
transitions to each metastable level - electronic
transition index 'istrn' (modification of b6loss)..349
BBMCCA

to construct whole rate matrix ‘cc' for transitions
between all energy levels at a fixed temperature
and given density 'dene/denp’........cc.ccccoeeiiinnnnns 352

BSNORM

to normalise total/specific line powers for level 1 and
total equilibrium line powers to stage total
[010] o]0 =11 o] o AU OP PRSP 354

B8OUTO

to output ion specifications, indexed energy levels and
wave numbers relative to ground to stream ‘iunit'.

B8OUT1
output of main results (metastable populations). ....358
BB8OUTG

pipe communications with idl routine bxoutg. ....... 364
B8POPM
to construct metastable level populations. .............. 368

B8POPO

to construct ordinary/non-metastable level
POPUIALIONS. ...eveiiiiiieee e 371

BBRCOM

to establish recombination rate coefficients for a set
of temperatures given by the array 'tout()' using

CUDIC SPINES. ..eeeiiiiee e 374
B8SPFO
to fetch data set name and expansion file name from
idl Via UNIX PIPE.....cveeeeiiiiiii e 376
B8SPF1
to display and fetch panels for passing file output.
(output data set specifications). ...........cccceeerreeen. 377
B8SPLN

performs cubic spline on log(temperature and density
versus log(collisional-radiative matrix coefficients).

B8STKB

to stack up in 'stv' the recombination contribution
for each non-metastable/ordinary excited level
for a given temperature and density................... 383

B8STKD

to stack up in ‘'vred' the recombination rate
contributions for each metastable level for a
given temperature and density............cccceeernnee. 385

B8STKE

to stack up in 'stv' the recombination contribution
for each non-metastable/ordinary excited level
for a given temperature and density................... 387

B8STKF

to stack up in ‘'vred' the recombination rate
contributions for each metastable level for a
given temperature and density............cccceeernnee. 389

B8STVM

to calculate and stack up in 'stvm' the metastable
level recombination coefficients for a given

temperature and density.........ccccevvvreeeeiiiienennns 392
B8TOTH
to calculate total charge exchange driven line power.
........................................................................... 393
B8TOTL

to calculate total line powers for metastables and
total equilibrium line powers. extended to calculate
specific line powers for each metastable and
equilibrium specific line powers. .............ccocueee. 395

B8TTYP

to sort transition arrays into four transition/recomb
TYPES. oo 398

B8WR11

to output data to pec passing file. ........cccccvvrernnnen. 400
B8WR12

to output data to sxb passing file. .........ccccccconineeen. 405
BSWRMC

to output data to generalised collisional radiative
coefficient passing file.........cococveiieiiiie 410

BODATA

to fetch data from input copase data set, including
multiple parents on free-electron and charge
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exchange on recombination, inclusion of explicit
contributions by ionisation. improvement of
automatic ionisation calc. by including assignment
of final state parent............ccecevvieeieeeiiiiciiieee. 416

B9PARS
to analyse the tail character string of the first line of a
specific ion file into binding wave numbers for

different parents and statistical weights for the
PAIENES. e 421

BOPRS1

to analyse the tail character string of a level data line
of a specific ion file into wave-number and sets of
(parent identifier, effective zeta for the parent)

[0 1 £ RPN 424
B9SPFO
pipe communication with idl. .................c.ccccvvine. 425
B9SPF1
pipe communication with idl. .................c.ccccvvine. 426
BADATA

to fetch data from input copase data set, including
multiple parents on free-electron and charge
exchange on recombination, inclusion of explicit
contributions by ionisation. improvement of
automatic ionisation calc. by including assignment
of final state parent............ccecvvvveeeeeeieiiciiieeeee. 427

BAPARS

to analyse the tail character string of the first line of a
specific ion file into binding wave numbers for
different parents and statistical weights for the
PAIENES. i 432

BND404A

to fetch data from resolved adf10 files, spline them
onto the requested temperature/density grid, bundle
them into unresolved data using the input
metastable fractions, and write the result to adf11

BND404B

to fetch data from resolveatif10files, spline them
onto the requested temperature/density grid, bundle
them into unresolved data using the input
metastable fractions, and write the resukididl 1

FIES. e 657
BNQCTB
to calculate theoretical charge exchange rate
coefficients from neutral hydrogen. ................... 436
BXCHKM
to check if transitions exist to the metastable levels.
........................................................................... 293
BXIORD
to set up the index of ordinary excited levels in
complete level list 'iordr()'.......ccccveeeeeiiiiiinieeneenn. 293
BXMCCA

to construct whole rate matrix 'cc' for transitions
between all energy levels at a fixed temperature
and given density 'dene/denp’........c..ccccoeiiiinnnnns 295

BXMCMA

to stack up non-metastable/ordinary excited level
rate matrix ‘cmat' from whole rate matrix 'cc' for all
transit'ns between all energy levels at a fixed
temperature and density. .........cccccccoeeiiiiiiieeneennn. 296

BXMCRA
to construct a-value matrix 'cra’ for transitions
between all energy levels............ccoooveiviiinnnnen. 298
BXMCRC

to construct excitation/de-excitation rate coefficient
matrix 'crc' for transitions between all energy
levels at a given temperature 'it' and for a given
tranSition tyPe. ......ccvvveiviiiie e 299

BXMPOP

to calculate and stack up in 'stkm' the metastable
level populations for a given temperature and
ENSILY. c.vveiieiiie e 300

BXOUTO

to output ion specifications, indexed energy levels and
wave numbers relative to ground to stream ‘iunit'.

........................................................................... 302
BXOUTG
pipe communications with idl..............cccoecviiennnnen. 305
BXPOPM
to construct metastable level populations. .............. 309
BXPOPO
to construct ordinary/non-metastable level
POPUIALIONS. ... 311
BXRATE

to calculate the excitation and de-excitation rate
coefficients for a set of input temperatures 'tout' &
transitions of a specified type (electron or proton
IMPACE). ©eeeiiiiieee it 313

BXRCOM

to establish recombination rate coefficients for a set
of temperatures given by the array 'tout()' using
CUbIC SPINES. ..o 316

BXSTKA

to stack up in 'stck’ the non-metastable/ordinary
excited level population dependence on metastable
level for a given temperature and density........... 319

BXSTKB

to stack up in 'stv' the recombination contribution
for each non-metastable/ordinary excited level
for a given temperature and density................... 321

BXSTKC

to stack up in 'cred' the transition rate between
metastable levels for a given temperature stable
level for a given temperature and density........... 322

BXSTKD

to stack up in ‘'vred' the recombination rate
contributions for each metastable level for a
given temperature and density............cccceernnee. 324

BXSTVM

to calculate and stack up in 'stvm' the metastable
level recombination coefficients for a given

temperature and density.........cccccevvivreeeeiniierennns 326
BXWR11
to output data to contour passing file population data
for diagnoStiC USE. .....coovvvieriiieeiiiiee e 327
C1BSIG
to extract valid cross-sections from input charge-
exchange file for a given sub-block.................... 440
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C10uTo

to print data concerning the selected chexdata sub-
block and selected principal quantum number...441

C10UTG

graphic routine for selected transition. ................... 444
C1SPLN
performs cubic spline on log(energy) versus log(x-
SECLION). .eeteiteiee ittt 447
C2CHKB
to check the selected block (ibsel) of data exists in the
iNput data Set. ..o 449
C2DATA
to fetch data from input ion/atom cross-section files of
typeadfO2 ..o 450
C2ECON
to convert an array of collision energies into a
specified fOorm. ........cocvveeiii e 453
C20UTO0
to print data concerning the selected cross-section data
block under analysis. ..........ccoccveeiiiiciiiee 454
C20UTG
pipe communication with idl to plot graph............. 456
C2SPLN
performs cubic spline on log(energy <ev/amu> )
versus log(cx cross-section <CM2>). ........cceeeeeee 459
C2TITL
to create the descriptive title for selected data-block.
........................................................................... 461
C2VRDC

to setup donor/recvr character strings for use with
setting ispf variables when selected cross-sections
are displayed. .........cooceeviieeiini e 462
C2WR11
to write data to thermal ion/atom rate coefficient
passing file for given primary species. ............... 463
C3ALRS
computes alphas and reduced speeds. returns an
effective charge-exchange rate coefficient. ........ 466
C3CORR

apply a correction to reference rate coefficient to
allow for variation of plasma parameters along one-

dimensional SCans. ........cccccovviiiiiiiiee e 467
C3DATA
to fetch data from input gef data set. ...................... 470
C3DATAO
read in values from an 'ionatom' data set opened by
C3flE. e 472
C3FILE

to open an 'ionatom' data set for atom ‘atname’
currently available atoms are

h, e, T 473
C30UTO0
to print data concerning the selected transition data-
block under analysis. ..........ccoccveeiiiiciiie e 475
C30UTG
pipe communication with idl to plot graph............. 477

C3SPLN
performs cubic spline on log(beam energy <ev/amu>)
versus log(eff. emission coefficients). ................ 481
C3TITL
to create the descriptive title for selected data-block.
........................................................................... 484
C4CHKZ

to check that the stopping ion element symbol/charge
as read from the input data set agree with those
obtained from the input data set member name..485

CADATA
to read data from an effective beam stopping data set.

........................................................................... 486
C4AMNMX
given a 2d array 'a’' it returns the minimum and
maximum of both ‘a(1,i)' and 'a(na(i),i)’, where
=L NSIEYP et 487
C40UT0
writes text output to file for adas304. ..................... 489
C40UTG
communicates graphics data to idl..............cc..ceoeee.. 491
C4SPLN
calculates the beam stopping coefficientdach
triplet of beam energy, ion density and ion
temperature. ........ccccceeviiiiiiiii 494
C6AJTB
calculates hydrogenic |j resolved a-values............... 497
C6CHRG

sets up nuclear charge of donor and nulear, initial and
final charges of receiver. checks validity of receiver

ChargES. ..ooviiiiieee e 498
C6EMIS
predicts the j-resolved emissivity for requested
TranSItioNS. ....evviiieee e 499
C6EMQX
PUIPOSE UNKNOWN. ......vviiiiiiiiiic e 503
Ce60UTO
writes text output to file for adas306. ..................... 506
C60UTG
plots emissivity graphs for adas306......................... 511
C6PMIN

calculates the solution of a tridiagonal partitioned
matrix organised set of simultaneous equations. 516

C6PRSL
fills tables for requested predictions of spectrum lines.

C6QEIK(
uses the eikonial approximation to calculate the
theoretical charge exchange rate coefficients. ....521
C6QXCH

uses the input dataset to calculate the charge exchange
rate coefficients for both n-levels and nlj-levels
averaged over the beam fractions. ...................... 523

C6TBEX




sets up a table of electron impact excitation rate
coefficients for a hydrogenic ion from the ground
state to excited nl levels. ........ccccceviiieiiiiinenns 525
C6TBFM

fills tables of magnetic field dependent mixing rate
coefficients between nearly degenerate levels for h-
like, li-like and na-like ioNS...........ccoovvveereeerienn. 527

C6TBIN

sets up an electron impact ionisation rate coefficient
table for n-levels based on the ecip approximation.

C6TBQM

sets up tables of electron and positive ion collisional
rate coefficients between nearly degenerate levels
for h-, li-, and na-like ioNS.............ccoeeereeeiieinnnnns. 530

C6TBRC

sets up a table of radiative recombination rate
coefficients for a bare nucleus, he-like or ne-like

ion to excited nljlevels. .........cccoiinieiiieenn, 533
C6WFIL
PUrPOSE UNKNOWN. ....eeiieiiiiieeeiiieeee st e et 535
C6WSOL
PUrPOSE UNKNOWN. ......ovviiiiiieeeeeeeieiiiiiieeeeeeeeeeee e 538
C7CXEE
calculates the j-resolved effective emissivity rate
coefficient for the given transition. .................... 540
C7EMIS
predicts the j-resolved emissivity for requested
ErANSITIONS. ..eeiiiiiieeec e 546
C7EMQX
PUrPOSE UNKNOWN. ......ovviiiiiiieeeeeeieiiiiireeeeeeeeeeee s 550
C8CHRG
sets up nuclear charge of donor and nuclear, initial
and final charges of receiver. ..........cc.ccccocvveeen. 552
C8EMIS
predicts the I-resolved emissivity for requested
ErANSITIONS. ..eeiiiiiieec e 553
CB8EMQX
PUrPOSE UNKNOWN. ......ovviiiiiieeeeeeeieiiiiiieeeeeeeeeeee e 556
C8PRSL
fills tables for requested predictions of spectrum lines.
........................................................................... 559
C8TBQM

sets up tables of electron and positive ion impact rate
coefficients between nearly degenerate | states of

the same n for hydrogenic ions. ..........ccccceeeenn. 562
C8WEFIL
PUrPOSE UNKNOWN. ....ueiieiiiiieeeiiieee e e et 564
C8WSOL
PUrPOSE UNKNOWN. ......ovviiiiiiieeeeeeieiiiiireeeeeeeeeeee s 566
CI9CXEE
calculates the I-resolved effective emissivity rate
coefficient for the given transition. .................... 568
C9EMIS
predicts the I-resolved emissivity for requested
ErANSITIONS. ..eeiiiiiieeec e 573

CO9EMQX
PUrPOSE UNKNOWN. .....ciiiiiiiieeiiriiee et 576
Co0ouTO
writes text output to file for adas309. ..................... 578
Co0UT1
writes data output to file for adas309...................... 580
COWFIL
PUIPOSE UNKNOWN. ... 583
COWSOL
PUIPOSE UNKNOWN. ... 585
CACHKB
to check the selected block (ibsel) of data exists in the
INPUt data Set. .....cvvviiriieee e 587
CAFILE

to open an ionization rate-coefft 'ionelec’' data set. .588
CAPASF

handles opening of output passing files.................. 590
CASSZD
to extract and interpolate zero-density ionization
rate- COeffiCientS. .......ccvvveiiiieiii e 591
CATMPF
to write temporary file containing parameters to be
read by subroutine 'v2bndin. .............ccoeeeiiinenn. 595
CCDATA
to fetch data from bundle-n population files of type
AAT26....ce e 598
CCFILL
to fill an integer array with its own index. .............. 601
CCFIND
to isolate data froradf26dataset. ...........cccccceuveee. 601
CCINTP
to interpolate between the effective stopping or
emission coefficients. .........cccccveviii e 602
CCOUTO
to write output to data formatdf21/22specifications.
........................................................................... 604
CCSORT
to sort an array so that xa is increasing order.......... 606
CEECON
to convert an array of energies into a specified form.
........................................................................... 607
CEEVTH
obtains rate coefficients for donaéeiver charge
exchange colliSions. ........cccocoveiviiiic e, 608
CEFILL
fill high n zeroes in amdfOl1if present. ................. 610
CEPARM

converts alpha, pl2, pI3 and Iform charge exchange
parameter values at input energies to values at

OULPUL ENEIJIES. oot 612
CETHER
obtains rate coefficients for donaéeiver charge
exchange colliSions. ........ccccoveiniiic e, 614
CEWR11




to output data to modifieddfO1file. ..................... 616
CEWR12

to output data tadf24file. ............oeeviiereeeeiiiins 619
CHINDX
to re-index & alter terms for a bundled set of levels.
........................................................................... 330
CLDLBN2

establish the projected influence of high n-shells in
the bundle-n collisional dielectronic model on a set
of Is or Isj resolved low level population equations.

........................................................................... 622
CMPRSS
read output from v2bnldnl and produce tables of
beam stopping rates..........ccccccveeeeiiiiiiiiiieeeeeeee 624
CNV404A

to fetch data from resolveatif10files, spline them
onto the requested temperature/density grid, and
write the result tadflifiles.............ccceeeeenl. 660

CNV404B

to fetch data from resolved adf10 files, spline them
onto the requested temperature/density grid, and

write the result to adfll files..........ccccceeivineenne 663
COLINT
PUrPOSE UNKNOWN. ....ueiieiiiiieesiiieee e eiiiee et 626
CSTGRP
returns term of orbital given in the Eissner single
hexadecimal character form. ...........cccoocoeeeiiiiennns 5
D10OUTO
to print data concerning the selected coll-diel coeffts.
........................................................................... 666
D10OUTG
communicates graphics datatoidl...........ccccceeeen. 669
D1SPLN

to interpolate/extrapolate data from master condensed
file to the user entered temperature/density pairs for

the selected recombining ion charge. ................. 674
D1TITL
to create the descriptive title for selected data. ....... 678
D2DATA
to extract 'sancQ' collisional dielectronic data......... 679
D20UTO
to print-out results regarding adas402. ................... 682
D20UTG
comparative graph of condensed master data. ........ 683
D2TDIN
to extract temperature and density from adf11 file for
display on adas402 processing screen................ 684
DADATA

to open/acquire data from std.master condensed
collisional - dielectronic files, obtain interpolated
collisional - dielectronic recombination and
ionisation coefficients, and prepare element master
file if required. ......cccoeeeeeiiiie e 685
D4IBAL
to calculate ionisation balances at fixed density. ....690

D4LBAL

to identify the temperatures and density for which the
calculation of ionisation balances involved the use
of extrapolated data. ...........ccccceeveeeeeeiiiiiiiineee. 692

D4OPEN
to inquire & open input data file & allocate to unit

D4OUTF
to dynamically open and output element master file.

D4SPLN

to interpolate/extrapolated data from master
condensed file to the user entered
temperature/density array for the selected
recombining ion charge. .......cccccccooovvvviiiiienneenn. 698

D4TLOG

to convert an array of log10(temperatures) from
(kelvin to electron volts) or (electron volts to
KeIVIN). ..ooeiiii e, 702

D4ZNEL

to return the maximum and minimum chosen for the
ionic charge (+1) and the number of electrons in
CACN CASE.....evvvvieieieiiieeeeeeeeeeeeeeeeeeeeeee e eeereanaeeeaees 702

D5DATA

to extract a complete set of collisional dielectronic
data for a temp/density model from either partial
(metastable/parent resolved) or standard

(unresolved) isonuclear master files. .................. 703
D5DIAG
calculation of prime diagonal of metastable rate
coefficient MatriX. .......occoeeevniieieiiiee e, 708
D5MFSP

to perform the main matrix algebra which calculates
the level populations-including metastable states.

D5MPOP

calculation of metastable resolved ionisation stage
populations of a particular element for a given
temperature and density...........cccccvveeeeeeeee e 713

D50TG1

COMMUNICATES GRAPHICS DATA TO IDL..716
D50TG2

graphic routine for temp/density model ghost80. ...719
D50TG3

pipe comms with idl provides data for graph of

selected gcf function and its components. .......... 723
D50UTO
to print primary output from ionisation balance
program adas405. ...........cooevviiieiieiiee e 727
D5SCRP

to read script file and access emissivity data on
spectral lines requested for further processing in

equilibrium ionisation codes. ..........ccccoveeeeeeenn. 731
D5SGCF
to assemble gcf functions and their components using
fractional metastable abundances. ...................... 733
D5SPC2
to extract and interpolate photon emissivities for
EMItTING IONS. ..oiiiiie i 736
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D5SPEC
to calculate photon emissivity coefficients for spectral
lines identified in script file...........cooceiiiiiinnnen. 739

D5SPOW

to assemble radiated power functions using fractional
metastable abundances. generate standard

isonuclear master data from partial data............. 741
D5WR11

to output data to gcf passing file.........ccoceeevvninennns 745
D6DATA

to extract a complete set of collisional dielectronic
data for a temp/density model from either partial
(metastable/parent resolved) or standard
(unresolved) isonuclear master files.................... 747

D6MFLL

fills matrix with recombination, ionisation and
metastable cross-coupling coefficients ready for
eigenvector SOIULION. .........ccceeevviiee i 751

D6MPOP

calculation of metastable resolved ionisation stage
populations of a particular element for a given
temperature and density. .........ccccceeviieeeeiniieneens 753

D60TG1

passes graphics data to idl. provides graph of
metastable fractional abundances. a single graph
will contain up to seven metastables. (if more than
seven metastables are present extra graphs will be
output as required). ........ooooceiiiiiiee e 756

D6OTG2

passes graph data to idl. provides graph of metastable
fractional line energy functions. a single graph will
contain up to seven metastables. (if more than
seven metastables are present extra graphs will be

output as required). .......coccveeiiiee e 759
D60TG3
communicates graph data to idl provides graph of
selected gcf function and its components............ 763
D60TG4

communicates graph data to idl provides graph of erb,
erc, elt and total energy excess/deficit functions.

........................................................................... 767
D6OUTO
to print primary output from transient ionisation
program adas40B6. ............ccceeeriiieieiiiieeee e 771
D6SCRP

to read script file and access emissivity data on
spectral lines requested for further processing in

equilibrium ionisation codes. ..........ccccceeiieenenn. 775
D6SGCF
to assemble gcf functions and their components using
fractional metastable abundances....................... 777
D6SPEC
to calculate photon emissivity coefficients for spectral
lines identified in script file...........cooeeiiciiinnnen. 780
D6SPOW

to assemble radiated energy excess functions using
fractional metastable abundances integral excesses.

D6WR11

to output data to gcf passing file............cccovvveeeeen. 787
DIEL

PUIPOSE UNKNOWN......uviiiiiieeeeeesiiiiiireeieeeeeeesesseinnenes 627
DIELCL

to generate dielectronic recombination data. .......... 330
DPMPAR

This function provides double precision machine
parameters when the appropriate set of data
statements is activated (by removing the c from
column 1) and all other data statements are
rendered inactive. Most of the parameter values
were obtained from the corresponding Bell

Laboratories Port Library function...................... 789
EIQIP
PUIPOSE UNKNOWN......uviiiiireeeeeeseiiiiivieieeeeeeeeessninnenns 627
FIND
find values from line and store only not repeated
VAIUBS. .t 627
FINTB
define interpolation independent variable............... 331
FINTER
PUIPOSE UNKNOWN......uviiiiireeeeeeseiiiiiiieieeeeeeesesseinnenns 628
FITSP
PUIPOSE UNKNOWN......uviiiiireeeeeeseiiiiiiieieeeeeeesesseinnenns 628
GBB
PUIPOSE UNKNOWN. ....uuviiiiireeeeeesiiiiiivieieeeeeeesesseinnenes 629
GBF
PUIPOSE UNKNOWN......uviiiiirieeeeesiiiiiiiieieeeeeeesesssinnenes 629
GENTAB
send data to stream '10' for subsequent table
ProdUCHION. ...vviiiiiieeee e 629
GSPC
PUIPOSE UNKNOWN......uviiiiireeeeeeseiiiiiiieieeeeeeesesseinnenns 630
14EI1Z0
to return the nuclear charge for the element symbol
esym (integer*4 function version of 'xxeiz0)......... 5
I4AFCTN
convert an integer number stored in the string 'str’ into
ainteger*4 variable. ...........c.ccccoeviiiiiiie 6
141DFL
returns a unique index number based on the value of
the n and | quantum numbers passed to it............... 8
14IDFM
returns a unique index number based on the value of
the n, I and m quantum numbers passed to it.......... 8
returns a unique index number based on the value of
the n, I and m quantum numbers passed to it.......... 9
141DLI

returns the index number of the predicted spetrum line
tables given the orbital quantum number of the
intial state and the principal and orbital quantum

numbers of the final state. ..........ccccocveeiniieeninnenn, 9
14JGAM
uses index to reference ‘jgam’ table generated by
Subrouting 'XXgama'. .......ccceeeeeviiiieree e 10
14JGRP
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returns decimal form of eissner single hex character
OrDItAl ... 11
14LGRP

returns angular momentum quantum number of orbital
given in the eissner single hexadecimal character

returns angular momentum quantun number of orbital
given in the eissner single hexadecimal character 12
IANGRP
returns n quantum number given in the eissner single
hexadecimal character form ..........c.cccoecveeiinnennn. 12
14APGRP
returns parity of orbital given the eissner single
hexadecimal character form ..........c.cccoocieeiiinenen. 13
I4SCHR
convert from character representation of number of
equivalent electrons to decimal form ................... 13
I4UNIT

to reset or return a stored integer*4 value greater than
or equal to zero. This is used within adas to store
the stream/unit number for the output of error
messages (to the screen).......ccccceeeeeevviiiivieneeeeeen, 14

INITPOS
PUrPOSE UNKNOWN. ....ueiieiiiiieesiiieeee s niiiee et 630
LENSTR
returns the effective length of a given string (ignoring
trailing blanks) .......cccvveeeiiiiii e, 15
LH404RR

to fetch data from master condensed parent/metastable
resolved collisional dielectronic files and prepare
resolved isonuclear (adfll) master files............. 792

LH404RU

to fetch data from master condensed parent/metastable
resolved collisional dielectronic files, bundle them,
and prepare unresolved isonuclear (adfl1) master
files. also check for an equivalently named adf15
files and bundle resolved data blocks into

UNresoIVed ONES.........coovveieeiiiiiee i 796
LINFIT
subroutine to perform linear interpolation................ 15
LOWPOP
calculate populations of low excited populations of
1010 = S PR UPTPR 631
MATINV
matrix inversion with accompanying solution of linear
EUUALIONS ...ttt 16
METRD
to fetch data fronadf10'met’ files and spline onto the
requested temperature/density grid. .................. 800
NGFFMH
electron temperature and frequency averaged
hydrogenic free free gaunt factor. ...................... 331
NSORT
subroutine to sort an array so that it is increasing order
............................................................................. 16
NSUPHL1

access specific higher quality data fqudpulation
structure calculation in the bundle-n

APProxXimation. ..........cccvvverieee e 633
PHOTOLT
variant of photo
multiplies prec by exp(xnt) if n<ncut. ................ 332
PYPR

calculates py factor (cf. van regemorter,1962) using
percival,richard and coworker cross-sections.....636

PYVR
calculates van regemorter's p factor for electron

collisions with atoms and ions............ccccceevveeee. 637
QH
evaluate maxwell averaged total ionisation, excitation
and charge exchange rate coefficients. ............... 638
QLPR
calculates lodge-percival-richards ion impact
excitation cross-sections in original form........... 640
QPR78

calculates electron collision cross-sections for
transitions between principal quantum shells in
hydrogen and hydrogenic ions. .................cceuue 641

QVAIN

calculates ion collision cross-sections for transitions
between principal quantum shells in hydrogen and

hydrogenic ioNS. ........cccoovviiiiiiieee e 642
R2PHOTO
updated version of rphoto to allow return of energy
averaged electron cooling coefficient.................. 332
R8AH
calculates a-values for hydrogen..........ccccccceeeeeviinnns 17
R8ATAB
calculates hydrogenic | resolved A-values................. 18
R8BCON
to convert a beam energy into specified units (double
precision function version of 'xxbcon’)................. 19
R8DCON
to convert a density into specified units (double
precision function version of 'xxdcon’)................. 20
R8ECIP

calculates the shell contribution to the ionisation rate
coefficient in the ecip approximation of Burgess. 21

R8SECON

to convert a velocity/energy into a specified form
(double precision function version 'akecon’)....22

R8FBCH

evaluates a shell contribution to the ionisation rate
coefficient in the burgess-chidichimo

APProxXimation. ........ccvveeeeeeieiiiiiiie e 23
R8FCTN
to convert a floating point number stored in the string
'str' into a real*8 variable. ...........cccoooeiiie, 25
R8FEEI
evaluates the exponential integral exp(X)E1(X)......... 26
R8FORM
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calculates charge exchange I-resolved cross-section as
a fraction of the corresponding n-resolved cross-

SECLION. 1.utiiie ittt 28
R8FUNL1
FBIUNL = Z oo 30
R8FUN2
r8fUN2 = 1/ (Z+ 1) et 30
R8GAM
uses index to reference 'gam’ table generated by
subrouting 'XXgama'...........cocevveeeeeiiiiiiiee e 31
R8GBF
calculates hydrogenic n-shell bound-free gaunt factor
il e 32
R8GIIH
calculates bound-free g-factors for angularly resolved
levels uses hydrogenic matrix elements. .............. 33
R8OVLP
calculates hydrogenic calssical overlap functions (cf.
BUIESS) wvvvieiieeeiicciieieee et 34
R8P .. 36
RBPROV ... 36
RBQP ... 37
R8RD2B
calculates hydrogenic bound-bound radial integrals
using recurrence relations. .........ccccceceeviiiiiiieneenn. 38
R8RD2F
calculates hydrogenic bound-free radial integrals
using recurrence relations. .........cccccoceeviiiiiieeneenn. 39
R8SCON

to convert an array of cross-sections into a specified
form. (double precision function version of

DI CIel0] 0 1) TSR 40
R8TCON
to convert a temperature into specified units (double
precision function version of 'xxtcon’) ................. 41
R8WIG6
calculates wigner 6j coefficients. ...........ccccveeeeeeiins 42
R8YIP
calculates burgess yip function for ecip approximation
............................................................................. 44
R8ZETA
calculates zeta function for bound-free quantum defect
TNEOIY e 45
RQLNEW
evaluates ion impact rate coefficients of lodge,
percival & richards. ............cccoovviviiieeiee e, 642
RQVNEW
evaluates ion impact rate coefficients of vainshtein et
Al e 643
SIGIA
interpolates cross-section data from an input vector of
values using cubic splines. ..........ccocceveieeiiiiin, 645
SOLVE
solves for adas fit parameters of dipole upsilon at two
LEMPEIALUIES ....veeiiie et 45

SP5
to calculate a spline through the five knot points....137
SPLS

compute 5-points cubic spline coefficients.............. 137
V2BNMOD
this code performs the actual calculations for adas310.
........................................................................... 647
XFELEM

to return the name of the element with nuclear charge
iz0 (character*12 function version of 'xxelem')....46

XFESYM

to return the symbol for the element with nuclear
charge iz0 (character*2 function version of

"XXESYM') ittt 46
XIP
PUrPOSE UNKNOWN. .....ciiiiiiiieeiirniee et 651
XX0000
adas configuration file for setting machine dependant
Variables €tC........oooviiiiiiiice e 47
XXADAS

gets an 80 byte character string header containing the
adas release & version, the executing program
name & version, and the current date & time from

idl via the pipe. ... 48
XXBCON
to convert an array of beam energies into specified
UNIES -ttt e e e e e e st e e e e e e e e ennneaes 48
XXCEIA

converts ionisation potentials from wave numbers to
rydbergs and fills in any missing values up to an
ion charge of 50. (if 'eia()' is all zero - return)......49

XXCFTR

converts a configuration character string, such as
occurs in a specific ion file level list, between
eissner and standard forms ..........cccccevvieeeninieen 51

XXCHEB

carry out chebyschev polynomial fit algorithm (direct
replacement for nag minimax polynimial coeft.

routine e02acf - has same argument list). ............. 52
XXDATE
gathers current date as an 8 byte string from idl via
PIPE ettt e 54
XXDCON

to convert an array of densities into specified units..54
XXDELT

evaluates delta functionals for wigner coefficients ...55
XXDER1

(minpack routine Imderl) ........c.ccoceeviiieiniieee e, 56
XXDSN2

to check if a fully qualified mvs sequential or
partitioned data set exists and returns the data set

name in a form for dynamic allocation.................. 58
XXDTES
detects if the configuration string from a specific ion
level list line is of eissner or standard form.......... 60
XXECON
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to convert an array of velocities/energies into a
specified form. ........cccooiiiiiiiic e, 61

XXEIGN

finds the eigenvalues and eigenvectors of a general
real matrix. replaces nag routine f02aghaligh

there are several differences...........cccccovvvveinnnenn. 63
XXEIZ0
to return the nuclear charge iz0 for the element
SYMDBOl @SYM.....oviiiiiiiiiiiiiee e, 64
XXELEM
to return the name of the element with nuclear charge
1Z0 e 65
XXERYD

to calculate the energy levels in rydbergs ( from wave
num- bers) relative to level 1, and the energies (also

in ryd.) relative to the ionisation potential. .......... 66
XXFCHR
to identify the first and last occurrence of sstrng in
cstrng, the values of which are ffirst , ilast. .......... 66
XXFLNM

to prepare a unix dataset name from a string which
may include an adas environment leader and

COMMIENTS. ..ttt e e e ettt e e 67
XXFLSH
routine for setting call to "flush" command depending
on operating system SpCifiCS..........ccocvveveieeeiiiinns 68
XXGAMA

set up gamma function tables for integer arguments.69
XXGTSL

given a general tridiagonal matrix and a right hand
side will find the solution of the associated system

of linear equAatioNnsS. ..........covveeeiiiiiiiiiiieieee e, 70
XXGUID
to fetch user identifier from uniX..........cccceevciieennnen. 71
XXHKEY
to extract from a line of text 'ctext’ a response to a key
in the form of '<ckey> = <cans>"..........cccccccceeine 72
XXIDTL

inverse of function i4idfl. returns the unique n and |
quantum numbers which generate the given index
when passed to i4idfl...........cccccvviiieiii 73
XXIDTM
inverse of function i4idfm. returns the unique n, | and
m quantum numbers which generate the given
index when passed to i4idfm.........cccccceeeeiiiiiiinns 74
XXIN17
to open and acquire data from the following master
condensed collisional-dielectronic files ............... 75
XXIN8O
to open and acquire data from the following master
condensed collisional-dielectronic files ............... 78
XXINDX
indexes an array 'arr' of length 'n"...........cccooeees 83
XXINST
to fetch data from the following standard master
condensed collisional-dielectronic files ............... 84

XXISRT

sorts an array 'arr' of length 'n' according to the index
TNAX() + e 87

XXLIM4

finds maxima and minima of a list of x values and
returns the scale range for plotting on a log to the
base 10 grid. ......cccvvvieiiiiiii e 87

XXLIM8

finds maxima and minima of a list of x values and
returns the scale range for plotting on a log to the
base 10 grid. ......cccvvvieiiiiiii e 88

XXLM28

finds maxima and minima of a 2-dimensional array of
y-values and returns the scale range for plotting

onalog to the base 10 grid. ............ccoevviivnnnnnn. 89
XXMADD
adds two matrices with multiplier for each. .............. 90
XXMCPY
copies one matrix to another..........cccccveeveeeeee i, 91
XXMINO
INVEIS @ MALTIX. +eeveiiiieeiiiiee e 92
XXMINV
matrix inversion with accompanying solution of linear
equations if requested. ........cccccovvviiiiiiie e, 93
XXMMUL
multiplies two mMatrices. .......ccccvvveeeeiiiiiiiieeee e 95
XXMNMX

to evaluate the taylor coefficients of the minimax
polynomial using a call to a nag library routine. ..96
XXOPEN
to inquire & open input data file & allocate to unit
‘iunit' (read only) ....ooeeeeeiiiiiiiiie e 100
XXRATE
to calculate the excitation and de-excitation rate
coefficients for a set of input temperatures(rydberg)
& TrANSITIONS. ..eeeiiiiiee e 101
XXREIA

to read in ionisation potentials from an input master
condensed file allocated to unit 'iunit' without
knowing how many are present. .............ccceeeuuune 103
XXSIM

solves the system of simultaneous equations ax=b
using the netlib linalg routine Isqr. this routine
replaces nag library routine fO4atf...................... 104
XXSLEN
to identify the first and last non-blank character in a
string. (if input string is blank ifirst=ilast=0....... 106

XXSPLE

to interpolate/extrapolate using cubic splines......... 108
XXSPLN

to interpolate/extrapolate using cubic splines......... 112
XXSPZD

adas routine - sets up the default usegrp, usrtyp and
usrext which identify the filename and extension to
be read in subroutine spzd...............cccccvevieeeeenn. 115

XXSSXB
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adas routine - sets up the default usrgrp, usrtyp and
usrext which identify the filename and extension to
be read in subroutine ssxb........c.ccocociiiiiiiinn 117

XXSSzZD

adas routine - sets up the default usegrp, usrtyp and
usrext which identify the filename and extension to
be read in subroutine sszd. ..........cccooeeieiiiienens 119

XXSTNP

check whether output block will fit on current page. if
not a new page is initiated, and line count reset
aCCOrdingly.....cceeeeeeiiiiiiie e 120

XXSTUC

ensures all letters in input string are upper case. ....121
XXTCON

to convert an array of temperatures into specified units

........................................................................... 121
XXTERM
terminates program with message..........cccccceeeeeenn. 122
XXUID

adas routine - sets up the default userid which stores
the data to be read using standard adas data reading
FOULINES. ..vtiieiiiieie et 123

XXWORD

to extract the nfirst to (nfirst+iwords-1) words from an
input string. outputs the first and last byte indexes
of each word as well as the total number of words
FOUNG. o 124

XXYCF2

calculates an estimate of the elements of the variance-
covariance matrix of the estimated regression
coefficients for a non-linear least-squares problem.

replaces nag routine e04ycf...........ccovveeeeeiiinnnen. 125
YIP
PUrPOSE UNKNOWN .....veeieiiiiiiiee e siiiee et 651
Z1BCD..u i 126
ZERO1
PUrPOSE UNKNOWN. ....veiieiiiiieesiiieeee s niiiee e 651
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