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Documentation for Matlab/Fortran program “runRaman”
Author Eric Shorr, Summer 2006 - Spring 2007

runRaman is a function written in Matlab for optimizing the molecular parameters in
simultaneous modeling of optical absorption spectra and resonance Raman excitation profiles.
runRaman interfaces ramfunc, a Fortran function that calculates the absorption spectra and
Raman excitation profiles for a given set of model parameters, to the Matlab curve fitting
function Isqcurvefit.

Within Isqcurvefit, it uses the "largescale" algorithm, which is the Trust Region Reflective
Newton Algorithm.

Requirements
Matlab 7.3.0 with Optimization Toolbox

Compagq Visual Fortran 6 or equivalent (for compiling the external functions that are written
in Fortran)

Installing runRaman

1. Place runRaman.m, inram.for, ramfunc.for, and the input files (see description below) into
the folder accessed by Matlab.
(e.g. C:\Program Files\MATLAB\ foldername)

(Note: ">>" is the command line in Matlab to which the user must type).

2.>>mex -setup
Please choose your compiler for building external interface (MEX) files:

Would you like mex to locate installed compilers [y]/n? y
Select a compiler:
[1] Compaq Visual Fortran version 6.6 in c:\ program files\ microsoft visual studio (or other
path to your Fortran compiler)
other compilers may also be listed
Compiler: 1

Please verify your choices:

Compiler: Compaq Visual Fortran 6.6
Location: c:\ program files\ microsoft visual studio

Are these correct?([y]/n): y
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3. >> mex ramfunc.for
4. >> mex inram.for

runRaman is now ready to use.

Meaning of variables:
nstep = number of points in calculated absorption spectrum and excitation profiles

nmode = total # vibrational modes (30 max)

nline = # Raman lines to calculate (40 max)

ntime = # time steps in Fourier transform (5000 max)

*e0 = electronic zero-zero energy (cm)

*gamma = electronic homogeneous linewidth from solvent broadening (FWHM in cm™)
rkappa = lineshape parameter in stochastic model, usually 0.1

*sig = electronic inhomogeneous width (Gaussian standard dev. in cm™)

*u = electronic transition length (A)

alow,ahigh = minimum and maximum values of x-axis (cm™)

delt = time step in Fourier transform (fs), typically around 0.5

refrac = solvent refractive index

wg(n) = vibrational frequency (cm) of mode "n"

*delta(n) = dimensionless displacement of mode "n"

temp = temperature (Kelvin)

nquanta(n,m) = # of quanta excited in mode "m" in Raman line "n"
*alife = electronic homogeneous linewidth from lifetime broadening (FWHM in cm™)
Ib_e0,Ib_gamma,lb_u,lb_sig,Ib_alife,Ib_delta = lower bounds on these parameters
ub_e0,ub_gamma,ub_u,ub_sig,ub_alife,ub_delta = upper bounds on these parameters
abs_weights = weighting factor for absorption spectrum, usually = 1

raman_weights = weighting factor for all Raman profiles, may be different from 1

*Variables that are to be refined by the program
Using runRaman

Start MATLAB
Invoke the optimization routine (runRaman) by typing:

[e0,gamma,u,sig,delta,alife,error] =

runRaman(1, ramabs.in',absorp_file,raman_profile,output_file)
To have it merely run the ramabs function once, type:
[e0,gamma,u,sig,delta,alife,error] =

runRaman(0, ramabs.in',absorp_file,raman_profile,output_file)

ramabs.in is the file that contains the information about the molecular model. It includes all of
the parameters needed for calculation of the absorption spectrum and Raman excitation
profiles, of which some are to be refined to give the best fits while others are fixed. It also
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contains information about which Raman transitions are to be calculated for comparison with
experimental data.

The format for ramabs.in is as follows:

nmode,nline,ntime,nstep

sig,temp

e0,gamma,rkappa,u,alife

alow,ahigh,delt,refrac
abs_weights,raman_weights
Ib_e0,lb_gamma,lb_u,lb_sig,Ib_alife,Ib_delta
ub_e0,ub_gamma,ub_u,ub_sig,ub_alife,ub_delta
wg(1),delta(1)

wg(2),delta(2)

wg(nmode),delta(nmode)
nquanta(l,1) ... nquanta(nmode,1)

nquanta(l,nline) .... nquanta(nmode,nline)

A sample ramabs.in file:

5,5,5000,800

391.,298.
13270.,1898.,0.1,0.82,0.
9000.,24000.,0.5,1.40
1.,1.
13000.,200.,0.5,0.,0.1
30000.,2000.,2.5,2000.,2.0
242.,0.45

551.,0.43

1392.,0.39

1553.,0.97

2227.0.4

10000

01000

00100

00010

00001

The format for the experimental absorption spectrum (absorp_file) is as follows:
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Frequencies (cm™) in left column, absorption cross sections (A?/molecule) in right column
sample absorp_file:

11000 3.153E-6
11014 3.409E-6
11028 3.683E-6
11041 3.978E-6
11055 4.294E-6
11069 4.634E-6
11083 4.998E-6
11096 5.389E-6
11110 5.809E-6
11124 6.259E-6

last frequency last cross-section

Because of the algorithm used to incorporate inhomogeneous broadening, it is recommended to
set "alow" to 2000 lower than the first experimental frequency and to set "ahigh" to 2000 higher
than than the last experimental frequency.

The format for the experimental Raman profiles (Raman_file) is as follows:

12900 0.028 0.079 0.172 1.258 0.226
13437 0.076 0.271 0.551 3.614 0.650
14180 0.211 0.808 1.770 12.151 2.080
15598 0.162 0.850 4.183 28.541 6.149
16424 0.106 0.502 3.104 24.674 7.619
17774 0.071 0.363 2.130 15.614 5.831
19205 0.034 0.170 0969 7.837 3.131
19687 0.023 0.123 0.742 6.570 2.527
20431 0.014 0.072 0480 3.898 1.497
21987 0.003 0.016 0.125 0.884 0.352

The first column contains the laser frequencies (cm™) and the rest of the columns contain the
Raman differential cross sections (10 A2/molecule-sr). Each column corresponds to a different
Raman transition, which must be listed in the same order in which they are listed in ramabs.in.
If there are missing data for any of the profiles, put in NaN for each value missing.
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Understanding ramfunc and inram

ramfunc is the function that calculates the absorption spectrum and Raman profiles for a
given set of parameters. Its syntax (in case it is desired to use the function outside of
runRaman) is:

[spectrum,xs,xfreq] = ramfunc(int32(nmode), int32(nline),...int32(ntime), int32(nstep), sig,
temp, e0,gamma, rkappa, u,...alow, ahigh, delt, refrac,wg, delta,int32(nquanta));

spectrum contains the calculated Raman profiles, xs the calculated absorption spectrum

inram is the function that handles the input file, ramabs.in. It is used in the following way:
[nmode, nline, ntime, nstep, sig, temp, e0,gamma, rkappa,...u, alow, ahigh, delt, refrac,wg,
delta,nquanta, Ib, ub, ...abs_weight, raman_weight, alife] = inram('ramabs.in’);

Note that all variables in Matlab are automatically double precision (64 bit) real numbers. All
values "int32" around them have to be single precision (32 bit) integers.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


