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Error Estimation



  

Fitting Lines

● Absorption/emission 
lines are convolution 
of Lorentz + Gaussian
– Voigt profile.

– Function of a,u.



  

Fitting Methods

● Use chi square 
minimization.
– Model is a function of 

N parameters.

– Find combination of 
parameters which 
minimize chi square.

● Brute force.
● Find chi square for 

every combination of 
parameters and pick 
minimum.

● Time consuming.



  

Fitting Methods

● Use chi square 
minimization.
– Model is a function of 

N parameters.

– Find combination of 
parameters which 
minimize chi square.

● Levenberg-
Marquardt.

● Find rate of change of 
chi square.

● Use slope to find 
minimum.
– Can get stuck and find 

local minimum.

mpfit: http://cow.physics.wisc.edu/~craigm/idl/idl.html



  

MPFIT

● The user must supply the 
following items:
– An array of independent variable 

values ("X").

– An array of "measured" 
*dependent* variable values ("Y").

–  An array of "measured" 1-sigma 
uncertainty values ("ERR").

– The name of an IDL function which 
computes Y given X ("MYFUNCT").

– Starting guesses for all of the 
parameters ("START_PARAMS").

● function mpfitfun, fcn, x, y, err, p, 
WEIGHTS=wts, FUNCTARGS=fa, $ 
– BESTNORM=bestnorm, nfev=nfev, 

STATUS=status, $

– best_resid=best_resid, 
pfree_index=ifree, $

– calc_fjac=calc_fjac, best_fjac=best_fjac, 
$

– parinfo=parinfo, query=query, 
CASH=cash, $

– covar=covar, perror=perror, yfit=yfit, $

– niter=niter, nfree=nfree, 
npegged=npegged, dof=dof, $

– quiet=quiet, ERRMSG=errmsg, 
NAN=NAN, _EXTRA=extra



  

Final Fit



  

Final Fit
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