specomp.f
Decomposes a spectrum S into subspectra {Si} (iinv>0) or just writes a deviation
Spectral list in SP.LST, the decomposed one is the first.
Mathematics

Decomposition: 
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We minimize 
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Option file SP.OPT:
aa
intensity scale damping
aa [10]
adapt
dynamic scale adjustment during the fit (not very successful option)

if adapt ( 0 then instead of the original spectra Si((),take Si’(() = aSi(k( - b); then a, k, and b are found by a non-linear minimization.

if adapt = 0 then a = 1, k = 1, b = 0

adapt [0]

alph
(, the bias factor, see also cav
al [0.001]
bb
x- scale shift damping
bb [4e-3]

bin 
systematic x- shift multiplier
bin [0]
cav the bias parameter, if cav = 0 then cave = 1/N else cave = cav.
cav [0]
energy if <> 0 iterative model with all positive coefficients

ienergy [0]
iinv
make the RMS decomposition
iinv [1]

ino
0-normalize A^2, 1-normalize |A|
ino [0]
icol 
collective spectra fitting
icol [0] 

iraw    if iraw = 1, do a raw direct fit, without 
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iraw [0] 
iwr 
larger output for iwr>0
iwr [0]
 
kin 
systematic x- scale multiplier
kin [1]

kk
x- scale multiplier damping
kk [1000]

normc  if 0, normalize all spectra
normc [0]
npar
2 or 3, number of fitting parameters
npar [3]

wmin 
lower wavenumber limit
wmin  [-10000]   
wmax upper wavenumber limit
wmax  [+10000]   

xscale
if xscale = 1 then scale frequency in reference spectra during input, 

(’ = xs0 + xs1 ( (  + xs2 ( (2
xscale [0]

xs0

xs0 [0]

xs1
xs0 [1]

xs2
xs2 [0]

Remark-theory

We minimize 
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Figure: Dependence of the coefficients on (.
specomp3.f
2-D PES surface via the Fourier Transform Method
Input:
SPECOMP3.OPT 

   
SMOOTH.OPT
    
ANGLE.LST
SP.LST    spectral list, first is reference
     
pes.txt PES estimate (optional) 

SMOOTH.OPT
IFI   delfi

5

IPSI delpsi

5

PSII psimin

-185

PSIA psimax

185

FII  fimin

-185

FIA  fimax

185

KMAX  kmax maximum frequency

3
SPECOMP3.OPT
WMIN

200

WMAX

1800

NP

1000

ITER

10

TEMP

273

GLIM

1e-3

ELIM

1e-4

KMAX

3

NGUE
number of initial guesses
1

LWR

t

XS0

0

XS1

1

XS2

0

specomp3 will all input spectra rewrite according to WMIN,WMAX and NP!!

(2kmax+1)2 parameters
The free energy is decomposed to smooth sine and cosine functions,
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We define 
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A can be included in (G via g11
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