
Solar terrestrial models and application software 

Availability 
On one magnetic tape as provided by the author (NSSDC 

I D # MG-22A). 

Reference 
Olson, W. P. (1969) The shape of the tilted magnetosphere. 

J. ,qeophys. Res. 74, 5642. 

Olson-Pfitzer Field Model (1974) 

K. A. Pfitzer, W. P. Olson 
(for address see "MDTILT Magnetic Field Model" above) 

Parameter 
Earth's magnetic field vector and strength including exter- 

nal sources. 

Brief description 
This is an analytical model of the Earth's magnetic field 

valid from the dayside subsolar magnetosphere to beyond 
lunar orbit in the nightside magnetotail. Only the quiet-time 
magnetosphere is represented including the contributions 
from magnetopause, tail, and ring currents. The internal 
(core) field is represented by a fixed dipole. The field rep- 
resentation is given in Cartesian GMS coordinates using 
sixth-order expansions of  power series and exponential 
terms. The 180 coefficients were determined by fitting to 
over 600 magnetometer measurements from OGO 3 and 
5. Shortcomings of this model are the restriction to quiet 
conditions and the fact that the direction of the main dipole 
and the ring current is fixed (i.e. perpendicular to the Earth 
Sun direction). 

Availability 
On one magnetic tape (NSSDC ID # MG-23A). A more 

recent, unpublished version is available from the authors in 
computer form. 

R~/brences 
Olson, W. P. (Ed.) (1979) Quantitative Modelin 9 of Mag- 

netospheric Processes. American Geophysical Union, 
Washington, D.C. 

Olson, W. P. and Pfitzer, K. A. (1974) A quantitative model 
of the magnetospheric magnetic field. J. ,qeophys. Res. 79, 
3739. 

Mead-Fairfield Field Model (1975) 

D. H. Fairfield 
NASA/GSFC, Code 695, Greenbelt, MD 20771, U.S.A. 
NSI-DECnet : LEPVAX::U2DHF 

Parameter 
Earth's magnetic field direction and intensity out to 17 

Earth radii. 

Brief description 
For this tilt-dependent model, four sets of model 

coefficients are available for four levels of magnetic activity 
as parameterized by Kp. It is valid out to 17 Earth radii. The 
model is expressed as second-order power series expansions 
in solar magnetic coordinates, quadratic in position and 
linear in tilt. Model coefficients (17) were obtained by a least- 
square-fit to 12,616 vector field measurements from 451 
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orbits of four IMP satellites between 1966 and 1972. The 
effect of localized current systems like the ring current and 
sheet currents in the tail are not particularly well modeled 
by these quadratic expansions. The program includes the 
GSFC (12/66) main field model for the representation of  the 
internal (core) part of Earth's total magnetic field. A simple 
offset dipole field can be chosen instead of  the spherical 
harmonics GSFC model, to reduce the computation time. 

Availability 
On tape and networks (NSSDC ID #MG-21A). Also 

available is the data base used in constructing the model 
(NSSDC ID #MG-21B). 

Refi, rence 
Fairfield, D. H. and Mead, G. D. (1975) Magnetospheric 

mapping with a quantitative geomagnetic field model. J. 
geophys. Res. 80, 535. 

Geotail Field Model (1979) 

D. B. Beard 
Department of  Physics and Astronomy, University of 
Kansas, Lawrence, KA 66045, U.S.A. 

Parameter 
Earth's magnetic field vector and strength including exter- 

nal sources. 

Brief description 
This data set consists of a set of subroutines designed to 

calculate the magnetic field of the Earth from - 4 0  Earth 
radii to +10 Earth radii. The coefficients are calculated 
assuming the axis of the Earth's dipole is perpendicular to 
the Earth Sun line. The magnetic potential was obtained by 
integrating over a model magnetotail current system and 
fitting the surface field to a set of Bessel functions. 

Availability 
On one tape as provided by author (NSSDC ID # MG- 

24A). 

Refi, rence 
Beard, D. B. (1979) The magnetotail magnetic field. J. 

.qeophys. Res. 84, 2118. 

Tsyganenko Magnetic Field Model (Related Software) 
(1987) 

N. A. Tsyganenko 
Institute of Physics, Leningrad State University, Leningrad 
198904, U.S.S.R. 

Parameter 
Earth's magnetic field (strength and vector) out to 70 Earth 

radii. 

Brief description 
This software package contains (1) the semi-empirical 

model of  the magnetospheric magnetic field developed by 
Tsyganenko (1987), (2) the third generation of the Inter- 
national Geomagnetic Reference Field (IGRF) model 1965 
1990 for the inner dipole-like part of the geomagnetic 
field, and (3) programs for field-line tracing and coordinate 
transformations. 

The 1987 Tsyganenko model is based on IMP-A, -B, -C, 
-D, -E, -F, -G, -H, -1, -J, and HEOS 1, 2 measurements over 
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the lime period [966 19Xl). using il tot:ll e l  16.6~2 dlil:l 
points, h describes Ihc magnclic tlcld ['ioln aboul four It) 711 
[:arlh rlldii l\)l- scvcral lc~cls o1" i/lagl]Clic dislurbancc. [I 
includes ti tilted gcodipolc :.llld the contribuliol'ls I'roill cxlcr 
hal magi]closphcric SOtli'CC:,; : ( I ) |he licld o1 thc ring 12tli'l'Cllt. 
(2) ihc magnclolai] current s}Mcln, (~)the remaining pal/ o1 
the Iolal cxlcrnal field inchiding /lie licld o f  mligl]elopausc 
CCll'rellls and an ~lVCi-agcd conlr ibul ion l ]om the. ku-gc-<~calc 
syStcln of  licld-aligned currcnls. '['~;o xcl-siol>> ~crc csRIb- 
lishcd, a -long'" \ClSiOll wilh 26 pal'al//Ctcl+>, itlld six dis- 
ttirbancc levcls, valid up It) 70 Earth radii, and a "~,]lorl" 
version with 20 pal+alllCtCl>, and ci,-,hi dishu'bancc lcx cls. +alid 
tip IO 30 Earlh radii, h]lprovcnlcnls o f  lhc ] 9{.47 Fs}:gilllcllk('l 
model have bcc_'n proposcd b\ SlCi'l] (l c)S<Ri :.iiltt Ts_',,gancnko 
(1989). 

rhc  soflwarc package available I'ron] the National Space 
Science DaLa ('enter (NSSDC) ,aa.~ providt:d by V. i\. I ' i l i- 
pcnko, ll]slitutc of the Physics of the Earth. B. (}ru/inskay], 
l(i. Moscox~. 123S10, I,J.S.S.R. It includcs (1)~ln interaclivc 
dri\er program dcxeloped al NSSDC to compute Ihc main 
and the magnciospheric paris o1" the gcomagnclic licld tit 
arbitraFy points (GSM or G E e  coordinates) in the ncar- 
Eari.h space (up to 70 Earlh radii) for gixen year, da b el'year. 
universal time. and magnclic disturbance Icxcl (Kp): (2) Ihc 
stlbroulincs and funclioris ; (2) a program Io compulc dipole 
and COFl'eci, od gCOl]lagnclic COoldilldlCS II'OIH \attoLlS COOl'- 
dinalc sy!.;ICl]]S; (4) a progrtim to comi3utc tl]~_' distuncc 
between two poinls on Ihc gcosphcrc: (5) ',l program 1o 
calculate lhc lield aligned pro.icction oia gixcn point in space 
onto the t~alll]'s Sul'l'acc; (6) il lcsl proglanl : cind i7) Ihc 
output from this program. 

ArJil , l , i l i / i '  
On one tape. one diskeltc (for usc on P('s). networks 

(NSSD('  ID #PG-181)). The prcdcccssor model by 
Tsyganenko and Usamanov (19S2) is also available 1"r()111 
NSSD(' (NSSDC ID # MG-25A), one tape. The 
'fs?ganenko I989 model is now also a~ailable on one tape. 
one diskette, aFid on nclworks (NSSD(" I I )  # P(,-18E). 

l?<:f{'rcn< cv 
Peddle, N. W. (1992) A Ihird gcncrcllion of Iltlcrnational 

Gcomagnclic RctL'rcncc Field Modcls. J. (Z,,m(¢/n. ('Z,o- 
ek'~ :r. 34, 310. 

Russell. ('. T. ( 1971 ) (icoph_'.,sical coordimltc ll'allS 
formations. ( 'ovmk' E/c(/rodvnunlic.v. Vol. 2, pp. 1 N4 190. 

Slcrn. D. (Personal (~oll"nllunicaliol]. [9~R8) (1or illorc 
i i ] formalion, conlact |). Slcrn. NASA,GSI- 'C. Code 
695 ; lc[cpllonC : (301) 296 ,'C02 : NSI-DECnet : 
I.EPVAX::USI)I)S. ) 

Ts)gancnko. N. A. (1987) (ilobal quantiialivc models (7I 
the geomagnetic field in lhe cislunar magnclosphcrc for 
different dislurbancc lcxels. P/am,I £'pat c Sci. 35, 1347. 

Tsygunenko. N. A. ([989) A nlagnclosphcric magnclic licld 
lnodcl wilh a w, rapped tail currenl sheet. Pktm,/. &~acc Sci. 
37, >. 

lsygancnko, N. A. and Usmal]O~, A. V. (1982) l)ctcr- 
ruination of the magnetosphcric currcn! system paramclcrs 
and dcvelopmenl of cxperimcnlal geomagnetic lield 
models based on data from I M P  and HEOS-salcl l i tcs .  
P/wwl.  Spuce Sci. 30, 995. 

l'syganenko, N. A., Usmanov, A. V., Papirashvili, V. O., 
Papitashvili, N. E. and Popov, V. A. (1987) Software for 
compulalions of geomagnetic l]eld and relalcd coordmale 
>yslcms. Sovicl Geophysical ('ommillcc. Special Report. 
5<'4 pp., Moscox~. 

l )  Bil i l l \  

I : I E I D / H E I J ) ( i  (1968) 

I ( '  ( 'ain 
l)c'p:.illmCl]l o1" (icolog>. I"l,>ritla ~lai{v / ui~cI>ii~, laiki 
hu>,scc. I'1. 3230b-3026. I i.<, \ 
(904) b44-41) [ 4 

Pcll OlJlCIC#" 
( 'ompulation of tllagnctic licld ptllamctcrs I'ron] sl~hcrical 

harmoldcs coel]icicnts. 

Brk'/ dc.wrip:io/I 
Ehc progl'al]l ca]cukitcs the Earth's magnetic field con> 

pt)l;Ci]ls ill a given point in space tllld lime from a spherical 
harmonic expansion of Ihc main {core) lleld. The program 
accepts gcodclic or geocentric comdinatcs and accom- 
modates (Jauss-normalizcd as ~cll as Schmidt-normalizcd 
cocll]cienls. In a lirst sicp Ihc cocll]cicnl~ ;.ll'C determined I'of 
the lime m decimal ycal'<,; required by the user. In its prescnl 
I'ol-m the pcickagc includes the coefficients of lhc IGRF 
(Ht'0N) model, which is eldegree and ordcr g in ils conslanl 
and first derivaiix c tern] (epoch 1965, oblateness considered ). 
But olhcr scls o1" spherical hanllonics coefficients can be 
casil.~ adopicd for use will1 FII:.LDG. 

h'aiI,Dili:  i 
()n one t~lpc (NSSDC ID # P(,-IIA). 

Rclercm c 
Cain, .1. ('., t lcndricks, S., l)anicls, W. 1£. and Jenscn, 1). ( .  

{196g) ( 'onlputalion of Ihc main geomagnclic field from 
spherical harmonic expansions. National Space Science 
Data (+enter. Reporl 68-11, (heenbelt, Maryland. 
iRcGscd \crsion of N,XSAI'M X-611-64-316. [904.) 
(B01411t 

I N V A R / N  E W M A G  (1967) 

('. [!. Mcllwain, A. llassitl 
Uni~ersilv of California. San I)icgo, ( 'ASS ('-0I I, l.a .lolla. 
CA 92093. [LS.A. 
NSI-DECncl. : CASS::C/kRI. 

Pclr¢llll('l('r 
(7on]pulation c,f inagnctic field parameters and /.-\;llttc 

fronl] spherical harnlonic>, cocl]]cicnts. 

Brici dc.~< ' r ipI i , / I  
This package includes Ihe subroutine I N V A R  to calculate 

/-vahics tit any >pocillcd point m space (geocenlric coor- 
dinates) and N EWMAG lo calctll;.itc the \color components 
of the Earth's main (core) magnetic field as given by the 
(iSI:( '  (9'65) model. Subroutine INTEG determincs ihc 
,,altlC Of Ihc integral invariant I by numerically inlcgraling 
along the lield-linc from the specified point of interest to its 
conjugalc point. An input accuracy parameter controls Ihc 
number of points (maximum : 200) used in the integration. 
( 'ARMEL computes the shell parameter L from land  B by 
rising Mcllwam's (1961) I'oi'mulas. "l'hcse programs shoukt 
be used only l'or the time range 1960 1965 I'or which the 
GSI:C (9,65) is considered valid. The package was designed 
for card deck operation on an IBM 7094 and 360 mainframe. 
Hilbcrg (1971) compared L-wlhics calculated with INVAR. 
Sttl{l_l.(L and INTELt;  (see "'VELDG, SHELLG, 1NTE 
I.G". 13. 565). 


