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~ Fitting Lines

| The IDL Astronomy User's... % | Y idivoigt- - Yahoo Se...
e SRR

voigt.pro >

» Absorption/emission [ =

PNT | INE
and, [ is the transition ra

lines are convolution |

ND

’ . :
+ wvhere y is the spontanecus decay rate, and the atomi n rate. (See Radiative Pro & Astrophysics by G. E 4PNT
- 2 u I B. Rybicki and A. P. Lightman (1879) p. 291 for more information.) SQRT

he Vioigt function can be used to compute the intensity of an atomic absorption line profile (also known as a VOIGT voieT
profile). The line profile (a, u) is defined as: IDLUNIT

Voigt il

oigt profile.
s ; he algorithm is from Armstrong, JQSRT 7, 85. (1 ). The definition of the | Voigt fun

S ' I I l C I O I I O a y u 4 Equation 7.4.13 of Abramowitz, and Stegun, L.A., 1964, Handbook of Mathematical Functio:

Bureau of Standards)

Visit bookshelf

Syntax

. 4 Result = VOIGT(A, U) Video Tutorial

Return Value

if both arguments arn ars, the function returns a scalar. If both arguments are array n matches up the
corresponding elements of A and U, returning an array with the same dimensions as the smal array. If one argument is
ar and the other argument is an array, the function uses the scalar value with each element of the array, and returns
s as the ¢ llest input array. If A is double-precision, the result is double-prec

single-precision. Programm
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Fitting Methods

e Use chi square ~* Brute force.
m|n|m|zat|on. * Find chi square for
— Model is a function of 'ev'ery combination of
N parameters. ~ parameters and pick
- Find combination of = minimum.

parameters which*

minimize chi square. ° 1IMe ER=LMINg.



Fitting Methods

e Use chi square ~» Levenberg-
minimization. Marquardt.

— Model is a function of « Find rate of change of
N parameters. i ~ chi square. '
- Find combination of | |

parameters which*
minimize chi square.

 Use slope to find
minimum.

- Can gefstuck and find
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mpfit: http://cow.physics.wisc.edu/~craigm/idl/idl.htfnl



MPFIT

e The user must supply the * » function mpfitfun, fcn, x, vy, err, p,
following items: WEIGHTS=wts, FUNCTARGS=fa, $

— BESTNORM=bestnorm, nfev=nfey,
- STATUS=status, $

2 i — best resid=best_resid,
— An array of "measured ofre_index=ifree, $

*dependent® variable values ("Y").

— An array of independent variable
values ("X").

— calc_fjac=calc_fjac, best_i‘jac=best_fjac,

- An array of "measured" 1-sigma $

uncertainty values ("ERR"). * - parinfo=parinfo, query=query,
~ The name of an IDL functioh which CASH=cash, $

computes Y given X ("MYFUNCT"). . - covar=covar, perror=perror, yfit=yfit, $
“— Starting guesses for all'of the ™ = niter=niter, nfree=nfree,

parameters("SIA&LEARAM§Q . npegged=npegged, dof=dof, $

N UTe g UTet. ERRMSG=aT s it

NAN=NAN, EXTRA=extra



Final Fit

e @ [ NON 1. bash

U= {nu - nudl/delta_vd

fcat linfitAvoigtfit.pro phil = voigt(a, ul/delta_vd/sqri(lpi)
FUNCTION woigtfit,wave,par,gomma
gomma=1e8 prof = exp{-Cpar(23*phi + par(5)*phil));0utput
ywave: wavelength in Angstroms return,prof
10 = GAMMASCA*PI*DELTA_VD)
;DELTA_NVD = VB/C * B
s o= (NU - NUBY/DELTA_VD
sHU = C/LAMBDA fcat linfitsanalysis. com
sphida, u) = H{a, ul/DELTA_VD/SQRTCPID run linfit/mpfitfun
H .run linfit/voigtfit
;par{@) = LAMEDABR in A
spar(l) = B in kmss im=mrdfits{"data_files/ 010981081883 1alifdttagfcal.fit.gz",1,hdr)
spar(2y = N in cm-2 min_wave=min{where{im.wave gt 18223}

c_km = 3.e5; Wavelength of light in km/s max_wave=min{where{im.wave gt 18283

c_ang = 3.el8; speed of light in A/s wave = im{min_wave:max_wave).wave

nu = c_ang/wave flux = im{min_wave :max_wave . flux

nud = c_ang/par(®) err = im{min_wave:max_wave).error

delta_vd = nu@*par{1)/c_km

a = gammas(4* pi*delta_vd) par=replicate {value:@. &, fixed: 8, limited: [&,8], limits:[6.0,8.0]},6)

u = Cnu - nudl/delta_vd par[@].value = 1825.4

phi = voigt(a, ul/delta_vd/sqrt(lpi) par[3].value 1026.9

par[1].value 104,

;2&nd component par[4] .value 104.

c_km = 3.e5; Wovelength of light in km/s par[2] .value 3.el2

c_ang = 3.el8; speed of light in ASs par[5].value 3. el

nu = c_ang/wave gamma = 1ed

nud = c_angfpar{3)

delta_vd = nu@*par(4)/c_km B mf = mean{flux[@:287)

a = gammas(4* ! pi*delta_vd) flux = flux/mf

U= Cnu - nudd/delta_vd err = err/mf

phil = voigt{a, ul/delta_vd/sqrt{lpi) result = mpfitfun('voigtfit' ,wave, flux, err,parinfo=par)

prof = exp(-(par(2)*phi + par(5)*phil));0utput model = wvoigtfit{wave,result)
return,prof plot,wave, flux & oplot,wave,model,col=255
stop

] |




Final Fit
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