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the level populations-including metastable states.

D5MPOP
calculation of metastable resolved ionisation stage
populations of a particular element for a given
temperature and density...........ccccvvvviieieeee 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
D50UTO0
to print primary output from ionisation balance
program adas405. .........cccoevvviiiiiiiiiee e 727
D5SCRP

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

equilibrium ionisation codes. ..........cccccvvvvieeeenn. 731
D5SGCF
to assemble gcf functions and their components using
fractional metastable abundances. ..................... 733
D5SPC2
to extract and interpolate photon emissivities for
EMItEING IONS. ..eiiiiieiieciieiee e 736
D5SPEC
to calculate photon emissivity coefficients for spectral
lines identified in scriptfile...........ccccoveveeeeiins 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............ocevvvvienen.n. 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 SOIUtioN. ...........cccvvviiieeiie e 751
D6MPOP
calculation of metastable resolved ionisation stage
populations of a particular element for a given
temperature and density...........ccccvvveiieeieeeiieniinns 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). .......ccceeeeeiiiiiiiiee e 756
D60TG2




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). .......ccceeveeeiiiiiiieee 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
D60OUTO
to print primary output from transient ionisation
program adas406. ..........ccccvveeieeeeeei i, 771
D6SCRP

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

equilibrium ionisation codes. .........cccccveeeieeinn. 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..........ccccccoooviinnnen. 780
D6SPOW

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

........................................................................... 783
D6WR11
to output data to gcf passing file............cccceeveeeen. 787
DIEL
PUrPOSE UNKNOWN. ......ovviiiiiieeeeeeeiiiiiiiieeeeeeeeeeee e 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 ¢ 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
PUrPOSE UNKNOWN. ......ovviiiiiieeeeeeeiiiiiiiieeeeeeeeeeee e 627
FIND
find values from line and store only not repeated
VAIUBS. ..ottt 627
FINTB
define interpolation independent variable. ............. 331
FINTER
PUrPOSE UNKNOWN. ......ovviiiiiiieeeeeeieiiiiiieeeeeeeeeeee e 628
FITSP
PUrPOSE UNKNOWN. ......ovviiiiiieeeeeeeieciiiiieeeeeeeeeeee e 628
GBB
PUrPOSE UNKNOWN. ......ovviiiiiiieeeeeeieiiiiiieeeeeeeeeeee e 629
GBF
PUrPOSE UNKNOWN. ......ovviiiiiieeeeeeeieiiiiiieeee e e e e e e e e 629
GENTAB
send data to stream '10' for subsequent table
ProduCtioN. ....c.cooiiiiiieeieee e 629
GSPC
PUrPOSE UNKNOWN. ......oiviiiiiieeeeeeeieiiiiiieeeeeeeeeeee e 630
14E1Z0
to return the nuclear charge for the element symbol
esym (integer*4 function version of 'xxeiz0)......... 5
I4FCTN
convert an integer number stored in the string 'str’ into
ainteger*4 variable. ..........cccccoiveiii e 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. ..........ccccoccveiieeiiinenn, 9
14JGAM
uses index to reference ‘jgam’ table generated by
SUbrouting 'XXgama'. ........cceeeeviiiiereeeiiniinieee e 10
14JGRP
returns decimal form of eissner single hex character
OFDItAl ..o 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............cccocoeviiiiieene 12
14APGRP
returns parity of orbital given the eissner single
hexadecimal character form............cccocceveiiiieenne 13
I4SCHR
convert from character representation of number of
equivalent electrons to decimal form.................... 13
14UNIT
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). ........cocccvveveeeeecevcciinnenen, 14
INITPOS
PUIPOSE UNKNOWN. ....uuviiiiirieeeeesieiiiiviaieeseeeeeessninnenns 630
LENSTR
returns the effective length of a given string (ignoring
trailing blanks) ..., 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 (adf11) master
files. also check for an equivalently named adfl5
files and bundle resolved data blocks into

UNIESOIVEd ONES. ....coviiiieiiiiiee e 796
LINFIT
subroutine to perform linear interpolation................ 15
LOWPOP
calculate populations of low excited populations of
[[o] 4 = PRSP UPPRR TP 631
MATINV
matrix inversion with accompanying solution of linear
[=To (U 11 [] oIS 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
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NSORT
subroutine to sort an array so that it is increasing order

NSUPH1
access specific higher quality data fgudpulation
structure calculation in the bundle-n
APPrOXIMALION. ...uvviiiiiiieeee 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. ...........ccccceevneeen. 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. ...........ccccvveeeee.... 641
QVAIN
calculates ion collision cross-sections for transitions
between principal quantum shells in hydrogen and

hydrogenic ionS. .........ccccvvieviie e, 642
R2PHOTO
updated version of rphoto to allow return of energy
averaged electron cooling coefficient................. 332
R8AH
calculates a-values for hydrogen............cc..cccoevvnnneee. 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
RBECON
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

F=To] o] £0)1(11 4 F= Vi o] o PR O PSPPI 23
R8FCTN
to convert a floating point number stored in the string
'str' into a real*8 variable............cccccviiiee, 25
R8FEEI
evaluates the exponential integral exp(X)E1(X) ........ 26
R8FORM

calculates charge exchange I-resolved cross-section as
a fraction of the corresponding n-resolved cross-

L=To1 (o] o TR UPPRI 28
R8FUN1
FBUNL = Z oo 30
R8FUN2
r8fUN2 = 1/ (Z+ 1) e 30
R8GAM
uses index to reference 'gam’ table generated by
subrouting 'XXgama'.........c.coccvvveveeeiiiiiniee e 31

R8GBF
calculates hydrogenic n-shell bound-free gaunt factor
[0 | OO UPRPRRRRNE 32
R8GIIH
calculates bound-free g-factors for angularly resolved
levels uses hydrogenic matrix elements................ 33
R8OVLP
calculates hydrogenic calssical overlap functions (cf.
BUIGESS) coeiieeiiciiiieit ettt 34
RBP ettt 36
RBPROV ...ttt ettt 36
RBOP....ei ittt 37
R8RD2B
calculates hydrogenic bound-bound radial integrals
using recurrence relations. ........ccccceeevveviivieieeeeeenn 38
R8RD2F
calculates hydrogenic bound-free radial integrals
using recurrence relations. .........ccccceeveeciivieieeeeeen. 39
R8SCON

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

DL CTelo] 1 ) U R PSPPI 40
R8TCON
to convert a temperature into specified units (double
precision function version of 'xxtcon’) ................. 41
R8WIG6
calculates wigner 6j coefficients. ........c.cccccoeecvvineenn. 42
R8YIP
calculates burgess yip function for ecip approximation
............................................................................. 44
R8ZETA
calculates zeta function for bound-free quantum defect
tNEOTY .o 45
RQLNEW
evaluates ion impact rate coefficients of lodge,
percival & richards. ..........cccccceveeeiiiiiiiieieeeee, 642
RQVNEW
evaluates ion impact rate coefficients of vainshtein et
Al 643
SIGIA
interpolates cross-section data from an input vector of
values using cubic splines. ............ccccoevvvviveennnn. 645
SOLVE
solves for adas fit parameters of dipole upsilon at two
TEMPETALUIES ..o 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') ceiieeiieitet e et e e e e e e e e 46
XIP
PUIPOSE UNKNOWN......uvviiiireeeeeesiiiiiivirieeeeeeesessninnenes 651
XX0000
adas configuration file for setting machine dependant
Variables €tC........ooiviiiiiiiiie 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....uueiiiie i, 48




XXBCON
to convert an array of beam energies into specified

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..........cccoocveeeviinieennen 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
PP o 54
XXDCON

to convert an array of densities into specified units..54
XXDELT
evaluates delta functionals for wigner coefficients...55
XXDER1
(minpack routine Imderl) ........cccccceveeeeiiiiiiiiiieeeee, 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
to convert an array of velocities/energies into a
specified form. .......ccccoiiiiiiiin s 61
XXEIGN
finds the eigenvalues and eigenvectors of a general
real matrix. replaces nag routine f02aghaligh

there are several differences...........ccccccoviieinnnnen. 63
XXEIZO0
to return the nuclear charge iz0 for the element
SYMDBOl @SYM.....ovviiiiiiiiiiiie 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. ..t e e e et 67
XXFLSH
routine for setting call to "flush" command depending
on operating system SpCifiCS..........cccovveviieeiiiinnns 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 equAatioNns. ..........ceveeeeiiiiiiiiiiiiieee e, 70
XXGUID
to fetch user identifier from uniX..........ccocveeiinnenen. 71
XXHKEY
to extract from a line of text 'ctext' a response to a key
in the form of '<ckey> = <cans>'..........cccccceeeiine 72

XXIDTL
inverse of function i4idfl. returns the unique n and |
guantum numbers which generate the given index
when passed to i4idfl..........ccccceeeeiiiiiiii, 73
XXIDTM
inverse of function i4idfm. returns the unique n, | and
m quantum numbers which generate the given

index when passed to i4idfm. ............cocccvivieenennn. 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"..........cccoceveeeeenins 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() coeee et 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. ......cccvvvieiiieiiiiee 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. ......cccvvvieiiiiiiiee 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. ........ccccceevvivirnnnnnn. 89
XXMADD
adds two matrices with multiplier for each. .............. 90
XXMCPY
copies one matrix to another..........cccccvevveeeeee e, 91
XXMINO
INVEIS @ MALTIX. ..veieiiiiieeiiiiee et 92
XXMINV
matrix inversion with accompanying solution of linear
equations if requested. ........cccccovvviiiiiiee e, 93
XXMMUL
multiplies two mMatrices. .......cccvvvveeeeeiiiciiiieeee 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) .....eeeeeeiiiiiiiiee e 100
XXRATE
to calculate the excitation and de-excitation rate
coefficients for a set of input temperatures(rydberg)
& rANSILIONS. ..eeeiiiiec e 101
XXREIA
to read in ionisation potentials from an input master
condensed file allocated to unit 'iunit' without
knowing how many are present. ............cccoeeeuuene 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
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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............ccccoiieei 115
XXSSXB
adas routine - sets up the default usrgrp, usrtyp and
usrext which identify the filename and extension to
be read in subroutine ssxb.........ccccociiiiiiiinn 117
XXSSZD
adas routine - sets up the default usegrp, usrtyp and
usrext which identify the filename and extension to
be read in subroutine sszd. ..........cccoeeieiiiiinnns 119
XXSTNP
check whether output block will fit on current page. if
not a new page is initiated, and line count reset
accordingly
XXSTUC
ensures all letters in input string are upper case. ....121
XXTCON
to convert an array of temperatures into specified units

XXTERM
terminates program with message. ..............cccuvveee.. 122
XXUID
adas routine - sets up the default userid which stores
the data to be read using standard adas data reading
FOULINES. ..eiiiiieiie st 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. Looeii 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 €04ycf...........ccoovvvieeeeeiinnns 125
YIP
PUIPOSE UNKNOWN......uviiiiirieeeeesieiiiiiinreereeaeeesseennenns 651
ZABCD ..ttt e 126
ZERO1
PUIPOSE UNKNOWN......uviviiireeeeeesiiiiiiiieieeeeeeesesseinnenes 651
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