19 July 2001 GPID FILES

The following is a list of the various MATLAB files used by the GPID model. Note that (F) denotes a file that calls a FORTRAN program (either IRI or MSIS).

ap2kp.m

- converts ap to Kp.

bgeden.m
- calculates background electron density and tube content of flux tube.

datgrid2.m
- calculates the co-ordinates (lon,lat,dist) of points along a ray path between two inputted points.

daymon.m
- determines the number of days the requested month.

daynum.m
- calculates the day number for given day and month.

daynum2.m
- calculates the day and month for given day number.

daynum3.m 
- calculates the new day number, given the original day number and the number of days to be added.

daynum31.m
- called by daynum3.m.

daynum4.m
- calculates the number of days between two day numbers.

deg2rad.m
- converts from degrees to radians.

dfpar.m



- determines the co-efficients of a Fermi-Dirac function fit to alpha-alpha* and Delta for for the H+ flow from St-Maurice and Schunk, Planet. Space Sci. 1977.

dis2th.m
- calculates the magnetic latitude of a point along a dipole field line.

distfl.m
- calculates the distance a point is along a field line from the base (uses invariant latitude).

distfl2.m
- same as disfl.m, but uses L.

distfleq.m
- same as distfl2.m, but distance is from the magnetic equator.

eci2geo.m
- converts from ECI to geographic co-ordinates.

eptr.m
- MATLAB version of FORTRAN IRI EPTR function.

f107day.m
- determines the daily F107 from previous day and 81 day average centered on the current day.

farrot.m
- calculates Faraday rotation parameters for given ray path.

farrot2.m
- the same as farrot.m, but for multiple observations along a single ray path.

fedi.m
- Fermi-Dirac function (see dfpar.m).

flipcp.m
- compares FLIP density profiles along field lines with GPID prediction.

flipcp3.m
- compares FLIP and GPID refilling of a flux tube.

flipcp4.m
- same as flipcp.m, but the user specifies the equatorial density that GPID uses (rather than using the FLIP value).

fliphc.m
- calculates the total content of a flux tube for FLIP results, with value corrected to standard flux used by GPID model.

fliprd.m
- reads in original FLIP results and saves them in separate files for each hour.

flpar.m
- calculates the field line co-ordinates for the given field lines.

flpar2.m
- same as flpar.m, but uses MLT rather than MLON. Also saves results to ASCII files to be used by code that calls the IRI and MSIS models.

flpar3.m
- similar to flpar.m, but can be used in polar regions.

fltpr.m
- determines parameters of flux tubes based on the standard flux tube.

fltpr2.m
- determines further flux tube parameters based on the densities along the field line.

ftdiff4.m
- calculates the change in cross sectional area of a flux as it moves, allowing compression/rarefaction to be calculated.   

geo2eci.m
- converts geographic to ECI co-ordinates.

geo2mag3.m
- converts geographic to magnetic (dipole) co-ordinates.

gravmod.m
- calculates gravity parallel to dipole field.

hytgrid1.m
- produces required lookup arrays required by other hytgrid#.m programs.

hytgrid6.m
- calculates the new tube contents of flux tubes using interpolation after ExB motion.

hytgrid61.m
- called by hytgrid6.m.

hytgrid6ck.m
- displays motion of flux tubes used by hytgrid6.m.

hytgrid6ck2.m
- use with hytgrid6ck.m.

intfl.m
- uses interpolation to determine value of required parameter at point of interest along field line.

iriap8.m (F)
- calculates the various IRI parameters at 350 km for the given locations.

iriap9.m
- calculates the electron densities and HmF2 in ionosphere. Requires IRI parameters at 350 km.

iriap10.m (F)
- similar to iriap8.m, but using files generated by flpar2.m.

jdate.m


- calculates the Julian date.

kp2ap.m

-  converts Kp to ap.

linfit.m


- fits a 1st order polynomial to the data, returning fit and error.

linrg.m


- calculates linear regression.

longch.m

- forces angles to be between –pi and pi.

longch2.m

- forces angles to be between 0 and 2pi.

lshpar.m

- calculates one of L, LATM or R from other two.

mag2geo3.m

- converts magnetic (dipole) to geographic co-ordinates.

magdip.m

- calculates the magnetic dip for a dipole field.

magff.m
- calculates magnetic field factor required for Faraday rotation calculations.

magff2.m
- modified version of magff.m.

modbent.m
- Bent Model (MATLAB version of FORTRAN IRI XE1 function).

modca.m
- Carpenter and Anderson equatorial electron density model.

modgall.m
- Gallagher 1988 empirical model.

modgall2.m
- Gallagher 2000 empirical model (equatorial function only).

modiri5.m (F)
- calls IRI to determine parameters at required point.

modmcilpp.m
- calculates the LCE for the McIlwain E5D model.

modmcilvel.m
- calculates equatorial ExB velocities from McIlwain E5D model.

modmclb.m
- McIlwain M-1 magnetic field model.

modmcle.m
- McIlwain E5D electric field model.

modmsis7.m (F)
- calculates neutral densities at points of interest using MSIS.

modmsis9.m (F)
- calculates neutral O and H densities, as well as neutral temperature, using MSIS.

modper.m
- calculates the polar electron densities using the Persoon empirical model.

msisap7.m (F)
- calculates neutral parameters at 350 km from MSIS for the given points.

msisap8.m
- calculates neutral densities at point of interest using given values at 350km.

msisap9.m (F)
-  similar to msisap8.m, but using files generated by flpar2.m.

msiscal.m
- calculates neutral temperature, O and H at points of interest using 350 km parameters from MSIS.

orbcal2.m
- calculates the geographic points of an orbit.

orbpath3.m
- calculates ExB motion in equatorial plane using tear drop potential.

orbpath5.m
- calculates ExB motion in equatorial plane using E5D model.

orbpd.m
- calculates the orbital period.

orbtrsf.m
- used by orbcal2.m

parktc.m
- transfers from Park standard flux tube to GPID.

pedcon.m
- calculates the Pedersen conductivity.

pfvreg.m
- example of using hytgrid6ck.m

philint.m
- my simplified version of interp1.m (linear only).

plasdyn3.m
- calculates the evolution of a single flux tube over multiple time intervals.

plasdyn31.m
- called by plasdyn3.m.

plasdyn8.m
- to be called by plasimod#.m. Calculates evolution of multiple flux tubes in one time interval.

plasdyn9.m
- self contained version of plasdyn8.m. Use for only a few flux tubes.

plasieq#.m
- calculates and presents plasimod results in equatorial plane.

plasigb#.m
- calculates and presents plasimod results across globe.

plasigbf.m
- stores global results from plasigb.m into ASCII files.

plasimod.m
- core program to generate required GPID results.

plasimod2.m
- same as plasimod.m, but allows user to continue simulation from previously calculated results.

plasimod3#.m
- function file version of plasimod.m, that allows multiple starting days to be used in a long run.

plasimod4#.m
- function file version of plasimod2.m, that allows multiple starting days to be used in a long run.

plasipt1#.m
- calculates densities at specified points using results from plasimod#.m

plasiray1#.m
- calculates densities along ray path using results from plasimod#.m

plasires.m 
- determines the densities in the equatorial plane above and below the given time using results from plasimod#.m

plasires2.m
- determines the maximum L used in given plasimod#.m data sets.

plasires3.m
- uses plasires.m to determine the equatorial densities and tube content of the required flux tubes.

plasirg#.m
- calculates and presents plasimod results across a specific region of the globe.

plasisc#.m
- calculates and presents plasimod results for a specific longitude slice.

plasiupd.m
- updates results from plasimod#.m so that each days 24UT results are a copy of the following days 0 UT values.

plasivert.m
- calculates and presents plasimod results for a vertical ray path.

plasivw#.m
- plots the equatorial results for each time interval for the given day from the plasimod#.m results.

plasiprof7.m
- calculates the ion densities along a field line. User specifies the equatorial H+ density.

plasiprof8.m
- same as plasiprof7.m except the user needs to input the required temperatures along the field line.

plassatu1#.m
- calculates the saturated H+ equatorial density.

plsd5.m
- calculates H+ production and loss along field line.

plsd7#.m
- determines final H+ profile at bottom of field line.

plsd8.m
- determines O+ profile up the field line using DE.

plsd9.m
- determines H+ profile down the field line using DE.

pwerr.m
- my improved version of errorbar.

pwgpread.m
- reads in jpeg or bitmap file to MATLAB and allows user to determine co-ordinates by clicking on image with mouse.

pwint2.m
- my improved(?) version of interp2.m.

pwint2m.m
- same as interp2.m, but designed for single lookups in multiple 2D arrays.

rad2deg.m
- converts from radians to degrees.

rayppar.m
- calculates the co-ordinates of the points along any arbitrary raypath.

satloc.m
- determines satellite co-ordinates based on ground observations.

satloc2.m
- calculates the azimuth and elevation of a satellite as observed by a ground station.

soco2.m
- MATLAB version of FORTRAN IRI SOCO function.

solarval.m
- calculates various solar parameters for given date.

soldis.m
- displays solar parameters results.

sunrs.m
- calculates local sunrise and sunset.

sunspn.m
- calculates sunspot number from F107

tbcck2.m
- corrects tube content so new profiles agree with previous tube content value.

teccal#.m
- calculates TEC from densities along ray paths.

tehfn.m
- Titheridge temperature function.

tempiri.m (F)
- calculates temperatures from IRI.

tempjet3.m
- MATLAB version of original Titheridge temperature model.

temppaw.m
- modified temperature model.

temppaw2.m
- same as temppaw, except user needs to input neutral temperature and solar parameters.

temppaw3#.m
- version of temppaw.m designed to be called by plasimod#.m.

timch.m
- checks times are between 0 and 24, and corrects those that are not.

timcon.m
- converts HHmm format times to HH (ie fractional hours).

timfh2hms.m
- converts from HH to HHmmss.

timju2ut.m
- converts Julian time to UT.

timl2ut.m
- converts LT to UT.

timml2lon.m
- converts from MLT to magnetic longitude.

timut2ju.m
- converts from UT to Julian time.

timut2l.m
- converts from UT to LT.

timut2ml2.m
- converts from UT to MLT.

tranht.m
- calculates the O+/H+ transition height from the inputted density profiles.

whiscp.m
- calculates the whistler integral values.  

