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Importing Transient Absorption Data into Igor Pro

Open File
1) Open the Igor Packed Experiment file named “Transient Absorption
Template.pxp”

8006 &7A ()

¥ DEVICES .
E BOOTCAMP i@ Transient Absoprtion Template.pxp Today, 11:44 AM
@ My Passport A - Working with Helios Data in Igor v2.docx Feb 4, 2011 4:14 PM 799 KB
E Macintosh HD @ Helios-multispec-FFT-example.pxp Jun 8, 2010 10:49 PM 7.3 MB
» [ ns demo Mar 4, 2010 2:49 PM -
Vsl > [ tests Nov 5, 2009 12:06 PM -
al-mahboob-pc » (] CdSePDepend Sep 7, 2009 9:13 PM —
Eric Stach's Mac Mini == Working with Helios Data in Igor.docx Jul 6, 2009 5:08 PM 807 KB
& mircea Cotlet’s iMac @ P3HT-500.pxp May 15, 2009 12:15 PM 18.8 MB
Nikita ' P3HT-TA-PL.png May 15, 2009 11:01 AM 102 KB
Qin Wu's iMac = P3HT0513.png May 14, 2009 11:21 AM 53 KB
qginwu " chlorobenzene2-ROI-CC.csv May 13, 2009 4:39 PM 115 KB
titan |_L] chlorobenzene2-ROl.csv May 13, 2009 4:38 PM 311 KB
S IPTACES g chlorobenzene? FitCoefficients.txt May 13, 2009 4:37 PM 4 KB | ¥
f‘! Applications | Q 090513-P3HT-vis-ROLtxt May 13, 2009 4:32 PM 4 KB I
fﬁ |4 || 090513-P3HT-vis-ROLcsv May 13, 2009 4:31 PM S41KB v
username v 3 <>l

2) Ablank experiment will open which automatically includes and compiles the

necessary procedures. A new menu will appear on the task bar entitled, “TA
Analysis.”
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3) Open your saved transient absorption data (.csv files) using the appropriate
menu option:
TA Analysis > Load Helios TA Data...

TA Analysis
Load Helios TA Data...

Extract Kinetics
Extract Spectra

Scattered Light Correction

Select a file
(« »)(s2p=m) (@TA ) Q
¥ DEVICES ] Name A| Date Modified [
B MYS Mac... m » [ tests November 5, 2009 12:06 PM 2
,3 BOOTCA... Transient Absoprtion Template.pxp Today, 11:44 AM
g MyP... & | water -chirp RepresentativeKinetics.csv May 8, 2009 4:35 PM
E Macinto... I water —chirp.csv May 8, 2009 3:15 PM
\ water-500.pxp May 11, 2009 4:31 PM
> SHARED | water-550 -chirpcorr-ROl.csv May 12, 2009 3:54 PM
¥ PLACES ‘ | | water-550-ROl.csv May 12, 2009 3:51 PM
/A Applicati... | water.dat.csv May 8, 2009 2:49 PM
_(;j username ‘;‘ Working with Helios Data in Igor v2.docx Today, 12:01 PM A
ﬁj Documents ¥ Working with Helios Data in Igor.docx July 6, 2009 5:08 PM M
Enable: [ Helios TA Data Files (*.csv) i-ﬂ

(Cancel) ( Open )
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Wave Format
4) This procedure loads the original data in filename with the corresponding
wavelength (RP_filename) and time (CP_filename) information. It creates a
new set of these waves (filename_zmat; filename_xc; filename_yc), with all the
NaNs and Infs in the files replaced with 0, and deletes extra rows (> 512). It
also creates several additional waves for graphing puposes:

RP_filename (wavelength labels for row data in nm)
filename (original uncorrected matrix in AOD)
CP_filename (time labels for column data in ps)
filename_zmat (corrected matrix)

filename_xc (processed row values)

filename_yc (processed column values)
filename_xim (x values for image plot)
filename_yim (y values for image plot)
filename_sca (xyz wave for scatter plot)
filename_par (3D parametric wave)

e Data Browser
® [root: |
Display I root a I
Waves
- . » 7 -[Aroot ,)
[ Variables RP_rod-fs-415 ~chirp ~t00 )
[ strings rod-fs-415 ~chirp ~t00
& Info CP_rod-fs-415 ~chirp ~t00
53 Flot rod-fs-415 -chirp ~t00_zmat
rod-fs-415 -chirp ~t00_xc

rod-fs-415 ~chirp ~t00_ye

F rod-fs-415 -chirp -t00_<im
rod-fs-415 -chirp ~t00_yim
rod-fs-415 -chirp ~t00_sca
rod-fs-415 -chirp ~t00_par

D Packages

Y4 »




Plotting TA Data

Automatically Generated Plots
1) An image plot of your data will be automatically created with a visible cursor.
This plot can be generated manually in the following way, using
filename_zmat, filename_xim, and filename_yim:
Windows - New - Image Plot

L NewlmagePlt |

"] Use Newlmage command
"] Only Waves from Target
Z Wave X Wave Y Wave
["root %] [root %] [root ]
@ wave0 _calculated_ _calculated_
& wave0_zmat & waveo_xim & waveo_yim
&l wave0_sca » B} Packages » B} Packages
& wave0_par
» B Packages
vy E- el vy 6 el vy el
X Axis: [ bottom 5] YAxis: [left 2]
Title: Style: [ _none_ B
Display; AppendImage waved_zmat vs {waved_xim,waved_yim};DelaylUpdate
Modi fylmage waved_zmat ctab= {*,%,Rainbow, @]
G35 (roGmatine) (ToCin) |

Click the “Appearance” button to generate a color image.

550 600 650 700 750

Use the CTRL-I (CMD-I for Mac) key sequence to manually show the cursors.



3D Surface Plots

2) To generate a 3D Plot of your data:
Windows -> New -> 3D Plots -> Surface Plot

Object Name:

Source Type: [ Parametric wave B

Surface Wave: | waveO_par =)

M Fill Surface [ Draw Grid Lines [ | Draw Points [ Calc Normals
Surface Color
(O No Color
(O Constant Color
@ Use Color Table [Rainbow %] ( Details )
() Color from Wave

Grid Lines and Points

) Specify Linewidth 1

@ No Color
() Constant Color
(O Use Color Table
() Color from Wave
=S
Modify as appropriate:

Gizmo -> Axis Range
Gizmo -> Rotation

O O O Gizmo Box Limits

XMin (430 |
XMax 810 |
ymnlo |
YMax[998 |
ZMin-0.004 |
ZMaxWT

Auto Scale All

9 () © GizmoO Rotation

Euler Angles (" Top View )

A:[533 1R

B: [393 &l
i —E
[7) Lock Mouse Rotation [ Show Axis Cue
£
(4 spin) (®) (Spin »)
D)




Scatter and Contour Plots
3) Similar procedures can be used to create 3D scatter plots and 2D contour
plots.

Image Plots
4) Image Plots can be generated in one of the following ways:
A. In the Gizmo rotation panel, click “Top View.”

000 Gizmo0

Euler Angles (" Top View )
A [00 18
A —-m_
N —
[ Lock Mouse Rotation [ Show Axis Cue
=

(4 Spin) @(Spin [ D)

(&)

B. The ProcessTA procedure generates axes which are approximately scaled
to generate an image (N -> N+1 points with no interpolation).
Windows - New - Image Plot

T Use Newlmage command

"] Only Waves from Target

Z Wave X Wave Y Wave
= W (o W (o B
@ wave0 _calculated_ _calculated_
& wave0_zmat & waveo_xim & waveo_yim
&) wave0_sca » B3 Packages » B3 Packages
&l wave0_par
» B3 Packages

Title: r _] Style: [_none_ ”

Display;Appendimage waved_zmat vs {waved_xim,waved_yim};DelayUpdate
Modi fylmage waved_zmat ctab= {*,*,Rainbow,d}

(Dot ) ( ToCmdLine ) ( ToClip ) ( Help ) ( Cancel ) A




Click the “Appearance” button to generate a color image.

C. Interpolate a particular region of interest. Image interpolation can take
several minutes depending on the image size and the mesh. An example
command would be:

Imagelnterpolate /S={600,1,800,0,0.1,10} Voronoi wave0_sca

This will generate an interpolated image over the spectral range 600 - 800
nm (1 nm mesh) and time range from 0 - 10 ps (100 fs mesh). On a 2.5 GHz
Intel Core 2 duo processor with 4 GB of RAM, this command takes ~ 9
minutes on an original XYZ data set that contains 109056 rows.

usw Imﬁs Plot
[T Use Newlmage command
"] Only Waves from Target
Z Wave X Wave Y Wave
[root %] [root %] [root )
— _calculated_ _calculated_
&) waveo_zmat » B Packages » & Packages
&l wave0_sca
&l wave0_par
& M_interpolatedimage &
&} Packages v
(9 y< > ¥ i) y< > v i) y<T>
X Axis: | bottom B‘ Y Axis: | left %
Title: Style: [ _none_ ]
Display;Appendimage M_Interpolatedimage
E—DVH ( To Cmd Line ) ( To Clip ) ( Help ) (Cancel) y




Extracting Spectra and Kinetics from an Image Plot
1) Extract Spectra and Kinetics from an image from filename_zmat.
The simplest way is to use the automatically generated image plot. Place the
cursor in the spot where the data is to be extracted:

550 600 65C
A ColeqBAchirp copd_zru pnt: [220,69] ®:560.33 Y¥:0.1224 2:-0.004418
pnt: K W e

Select the appropriate function from the TA analysis menu:
TA Analysis > Extract Kinetics
TA Analysis = Extract Spectra

000 Graph4:'CoTe480chirp copy0_zmat'
3
Enter matrix wave name:
["CoTe4sI‘.|chirp copy0_zmat"
Enter cursor postion for desired wavelength:
220
2 Enter wavelength wave name:
"CoTed480chirp copy0_xc"
( cancel ) (" Continue )
1
0
550 600 650 700 750
O A coreanachmpeopmo_aut | pnt: [220,63]  X:560.33 ¥:0.1224 2:-0.004418 a%: a2:
[1e: pnt: ®: Ve 23 aY:

(0]



The procedure will attempt to auto-fill these values for you:

Matrix wave name: filename_zmat

Cursor position: element n [m] for (n,m) matrix for kinetics [spectra]

* note: this is not the actual wavelength or time value

Wavelength [Time] wave name: typically filename_xc [filename_yc]

* note: this is not the waves used generate the image plot (which contain
N+1 points rather than the desired N)

Alternatively, the functions can be called directly from the command line and
the matrix information can be entered manually using the guideline above.
ExctractKin()

ExtractSpec()

r ner ineti -
CoTed80chirp copy Generate Kinetics

Delimited text load from “CoTed80chirp copy.csv”
Created row position wave: RP_CoTed80chirp copy0
Created column position wave: CP_CoTed30chirp copy0
Matrix size: (519,250), wave: CoTed80chirp copy0

Enter matrix wave name:

519.000000 Enter cursor postion for desired wavelength:
oSethxis/A
oModifylmage ‘CoTed480chirp copyO_zmat’ ctabAutoscale=3 lookup= $"" NakM
eHidelnfo
#Showlinfo Enter wavelength wave name:
eExtractKin{) et
eExtractKin{) #E
eExtractSpec()
eExtractSpec() — —
eExtractSpect ) ( Cancel ) ( Help )

ExtractKin{)

New waves will be generated with the suffix _kwavelength or _stime. 1D plots
will be generated automatically if the expected file structure exists.

™ O O Graph0:'CoTe480chirp copy0_k560.3' vs 'CoTe480chirp copyO...

A

|

x10




Curve and Peak Fitting

1) Fits of the kinetic data can be made using the built in Curve Fitting functions.
Analysis = Curve Fitting 2>

Curve Fitting

[Function and Data | Data Options Coefficients =~ Output Options |

Function Y Data ¥ From Target
| CoTe480chirp copy0_k560.3 ¥ |
poly X Data
poly_XOffset If you have only a Y wave, select
gauss _calculated_
lor | CoTe480chirp copy0_yc v
exp_XOffset
dblexp_XOffset
exp

dblexp

sin
E HillEquation
Sigmoid
Power
LogNormal |
poly2D
Gauss2D
TwoExpGaussinf
ThreeExpGaussMatt
ExpGaussDampedOsc
ExpGaussDampedOsc2
ExpGaussDampedOsc3
SPM_LineFit

MPF2_TrimAmpAutoPeakinfo (: e N ( N
EarySearcich e To Clip ) [ Help ) Cancel )

a—+bx

FaW, N7 B

sl

A few special fitting functions are added in this experiment:

TwoExpGaussInf
ThreeExpGaussMatt
ExpGaussDampedOsc|[2,3]

These use the built-in ExpGauss function to convolute the effect of impulsive

excitation and exponential decay. The only difference is that a common
pulsewidth and time zero is used for all exponentials.
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2)

Parameters for ThreeExpGaussMatt are entered in the Coefficients tab:

y0: constanty offset, usually fixed at 0 during fitting

ampl: amplitude of first exponential decay

t0: time zero (time of impulsive excitation)

pw: pulsewidth can be usually set to .12 for initial guess.

* Note: This is the standard deviation of the Gaussian used to approximate
the laser pulse, not the FWHM. The conversion is FWHM ~ 2.355*pw.

G1: the rate of the first exponential decay component

* Note: This is equal to the inverse of the lifetime

amp2: amplitude of the second exponential decay component

G2: the rate of the second exponential decay component

amp3: amplitude of the third exponential decay component

G3: the rate of the second exponential decay component

The parameters for TwoExpGaussInf are identical with amp3 now called Ainf

and G3 being automatically set to 0. This is used when the last decay
component if effectively flat over the time range being fit.

Transient spectra can be fit using the Multi-peak fit dialog.
Analysis = Multi-peak Fit = Start New Multi-peak Fit

More information can be found in the Igor Help Browser.

11



Scattered Light Correction
1) Scattered light collected by the array detectors can be automatically removed
using the “Scattered Light Correction” procedure. The easiest way to do this
is to use an image plot of your data.
2) Place cursor A and cursor B on the image to select a range to be averaged for
the correction. Both of these cursors should be in the t<0 regime. Avoid
early times that contain empty pixels (due to chirp correction).

e no GraphO0:'toluene-6200_zmat' B

$
.
i

]
YT

400 500 600 700 800 900

A ‘tolusne-6200_zrut' = pnt: [194,13] ®:5298 Y¥:0.26347 Z2:-4e-05 AX:27.274 aZ: -6e-035
B: ‘tolusre-6200_z2rut’ pnt: [217,29] ®:557.07 Y:0.58773 2:-0.0001 AY:0.32427

3) Choose the appropriate procedure from the TA Analysis menu:
TA Analysis = Scattered Light Correction

eOn Get Cursor Positions

Scattered Light Correction

Cursor A: 67 E] Cursor B: 43 E]

[ Preview ) ( Save )

matrnix: toluene-6200_zmat

sca_bkgd: toluene-6200_scab

corrected: toluene-6200_zibg
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4) Click the preview button to view the set of curves that will be averaged to

make the correction file. The locations of the cursors will be sent
automatically, as will the wave names.

) © tempGraphl:dummyS_0,...;... l.docx
10 Modify Tre
Trace

dummyS_6 | Lines
dummyS_7

dummyS_8

dummyS_9

dummyS_10
A dummyS_11
dummyS_12
dummyS_13
dummyS_14
dummyS_15 -
dummyS_16 v

Line

. e Groupi
210 4 Size: 1.00

| i [(JErrc
Style: | 0 ——— ) Offs

150 200 250 300

5) If this range is acceptable, close the window to return to the correction dialog

box and click “Save.” Make sure that the image file is the top graph, i.e., click
on it again to bring it to the front before clicking “Save.”

Alternatively, these procedures can be run from the command line interface.
The syntax is:

PreviewSLC(filename_zmat, imin, imax) for Preview
ApplySLC(filename_zmat, imin, imax) to apply SLC

where imin and imax are the indices of the time positions to be averaged.
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6) A new matrix is produced with the wave name filename_zibg along with a
copy of the averaged t<0 file used for the correction (filename_scab).

A new image plot is produced with the corrected wave file. The “Extract
Spectra” and “Extract Kinetics” routines will also work with the new image
file.

14



