Reference

Curve Memories and Reference Curves

Setup:Curve Memories... allows control over the number of sample curves that can be stored in
memory and the size of those curves:

Curve Memories

Number of Curves: (100
Foints per Curve: GRO00

Cancel

The Number of Curves is the amount of memory reserved to hold spectral curves. When
KestrelSpec first starts, all of the curve memories are unused. As curves are created or loaded
from files, KestrelSpec assigns them sequentially to unused curve memories. If all the memory
locations become filled, a message will be displayed asking for old curves to be cleared before
new curves can be created. The default number of curves is 100, but this can be changed to the
minimum of 10 or up to a maximum of 10,000.

The minimum number of Points per Curve is 15 and the maximum is 65,000. The default
number of points for echelle spectrographs that use multiple orders is the maximum of 65,000.
Save changes made in the Curve Memories window with the File:Update INI File menu option.

Note: Whenever the number of curves or points per curve change, all existing curve data will be lost,
including all reference curves. A warning message will be displayed if existing curve data will be
deleted before new curve memory locations are created.

Reference Curves:

There are reference curves stored in special memory locations set aside for their use. These
reference curves reside in memory | ocations outside
Setup:Curve Memories... window. The reference curves include:

The results of Repeat Acquire Spectra
The Background Blank curve

The Absorbance Blank curve

The Flat-Field Blank curve

The Flat-Field Archive curve

The Temperature Reference curve

These reference curves have designated memory locations as listed on the next page. Any of

these reference curves can be viewed by entering their memory location by clicking on the keypad

in the control pal ette and Orbeiecdthedesiredicirve gndevthe t he @ Pl
Window:Reference Curves menu option.
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The memory locations of the reference curves:

Curve Memory Location Description

Number of Curves + 1 Repeat Acquire Spectra results

Number of Curves + 2 Background Curve when the Set:Set as Background Blank
menu option is selected in plot display mode. Once the
Background Curve is set, the Use Set Background Curve
option can be enabled for background subtraction.

Number of Curves + 3 Absorbance Blank when Set:Set As Transform to Absorbance
menu option is selected. Once the Absorbance Blank is set, the
abs button in the control palette and the menu option of
Set:Auto Transform to Absorbance can be enabled.

Number of Curves + 4 Flat-Field Blank when Set:Set as Flat-Field Blank is selected in
plot display mode. Once the Flat-Field Curve is set, the Use Set
Flat-Field Curve can be enabled for flat-field correction.

Number of Curves + 5 Flat-Field Archive for updating the Flat-Field Blank. Whenever
the Start, End and Step wavelength settings are changed in the
Window:Spectrograph Setup:Image to Curve window, the
Flat-Field Archive will be used to renormalize the Flat-Field
Blank automatically.

Number of Curves + 6 Temperature Reference when Set:Set as Temperature Ref. is
selected. Once the Temperature Reference is set, the
Process: Cal cul at emenueptignean betused. e €

The following diagram shows the relationship of
that are all stored in memory. It also explains in which Plot Display Mode the different curves can
be viewed.

Curve Memories, where N is the Number of Curves:
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File Menu

Open Files
Fi | e: Ogllews the opening of any curve or image files that have been saved in the
proprietary KestrelSpec format. Curve files have a CRV extension, image files have an IMG
extension.

Save Curves and Images

Fil e: Save Asales dl the curesty used curve memories to a file in the proprietary
KestrelSpec format (with a CRV extension). The reference curves are not included.

Fil e: Save Ac tagpeas in Curve Dispiay Mode. This option saves the current active
curve to a CRYV file in the proprietary KestrelSpec format.

File: Save Curapeearsinimaga @isplay Mode. This option saves the current
image to an IMG file in the proprietary KestrelSpec format. There are 3 different images that
can be displayed: Active image, Dark (background) image, and White (flat-field) image.
These displayed images are all stored as 4-byte long integers with pixel counts in the range of
-2,147,483,648 to 2,147,483,647. When an image is about to be saved to an IMG file, the
software determines whether the data is within the range of 2-byte or 4-byte integers and then
saves the image with the appropriate byte count.

AutoSave Data

The File:AutoSave... menu option allows new curves and images to be saved to files:

[ Curves
[ Curves As Text
[ Curves As SPC

[~ Images

As each type of autosave is enabled, a file dialog box will open. Use it to select the subdirectory
where the data is to be stored, then click OK. Making this selection enables AutoSave mode and
tells the system where to automatically save data to disk as new images are acquired and new
curves are created. All files are automatically numbered starting with the name that is displayed
in the file dialog box. If a file of the same name already exists when a curve or image is about to
be saved, then the existing file is overwritten.
newly saved files are being written to subdirectories where they do not overwrite existing files.

Autosave remains in effect while KestrelSpec is running until the selections in the AutoSave dialog
box are disabled. The curve and image files are named and numbered sequentially according to
the countersinthe Se t u p : A c gnanu opdo@d. These counters may be changed by the user.
The names for the image and curve files can also be setinthe Set u p : Ac gnanu op&oé.

The autosave options for Curves and Images save data in the proprietary, binary format standard
to KestrelSpec, i.e., CRV for curves and IMG for images.

Autosave Curves as Text uses the format specified in the Export Curve(s) as Text menu option.
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Update INI File

The File:Update INI File menu option saves the initialization file that is automatically opened
every time KestrelSpec is executed. This file is named KESTREL.INI and it contains information
about various settings that have been selected under the Set, Format, Window and Setup
menus. The KESTREL.INI file must be left in the same subdirectory in which KestrelSpec is
installed. To return to the original settings for the INI file, just delete the file and KestrelSpec will
recreate it with default settings the next time the application is executed.

Import Data
The following items are accessed via the File:Import menu option:

Raw Dat a t doads alangrgigteger image file, in uncompressed row-by-row format, into
the active image. A dialog window is displayed where the file header length, pixel byte size
(1, 2 or 4 bytes per pixel), row length and number of rows are entered:

CAProgram Files\KestrelSpec Demo\DEMODATAVSIZES1 2 DAT

File Header Lenqth {bytes): |0

PixelsfRow: [517

Maximum Row Number: [AUTO

Bytes/Pixel:  1Byle & 2Byles ¢ 4Bytes
Extra Bytes/Row: |0

" Invert Byte Order

" Signed Integer

If only part of the image is needed, set Maximum Row Number to the number of image rows
to load. Extra Bytes/Row is the number of extra (non-image) bytes at the end of each image
row. Turn on Invert Byte Order to load 2-byte data created on Macintosh PCs. Image data is
loaded as unsigned integers with values between 0 and 65,535 by default. Turn on Signed
Integer if the data contains values between -32,768 and 32,767 for 2-byte integers.

256-Col or BMP t econvérmany BMP file with a 256-color palette to the active image. If
the BMP file is not 256 colors, an error message will be displayed.

Grayscal e TI1 F¢onverts any Inat biteral, 8-bit or 16-bit grayscale, or 32-bit TIFF to
the active image. If the TIF file is not bitonal or grayscale, an error message will be displayed.

Text Fil e loads altextdA$EIRfile as the current active image. The file can be in tab,
blank space, or comma-delimited column format. There is also an option to treat consecutive
delimiters as one delimiter:

Import Text File to Image:

Separate Columns with: <~ Tab
i  Comma
7 Treat consecutive
delimiters as one " Blank space

Cancel |
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Text Fil e t loadCataxt(ASCIH fileéinto available curve memories. The file can be in
tab, blank space, or comma-delimited format if there is more than one column of data. There
is also an option to treat consecutive delimiters as one delimiter.

There are 3 different options for handling the X values of the curve data: 1) No X values,
2) X values in the first column, or 3) X values for each column of curve data.

KestrelSpec will ignore all columns containing X values and only import the curve data, or Y
values:

Import Text File to Curve(s)

Curve DATAO0DG b

Header lines to ignore: |0

Column where CAL curve is located:

Import curve data as: | ~ Floating Point

 Integer

" No X values. justY values

& X walues in first column, only

" X and Y values for every curve Cancel |

Columns separated with: " Tab

5 " Comma
o Treat consecutive

delimiters as one " Space

Once the Y values for a curve are imported, enter
in the Window:Curve Infoé menu option when the curve is displayed.

Export Data

The following items are accessed via the File:Export menu option:

Cur ve(s) aavesdlexvesin memory or just the curve(s) currently shown in the display
window in tab, blank space or comma-delimited format. These file formats can be opened by
most spreadsheet and analysis software. Each column in the text file will contain the Y axis
values for each curve.

There are 3 options for exporting the X axis values along with the Y values for each curve:

No X values, just Y values
X values in the first column, only
X and Y values for every curve

Note: Only curve data in the currently displayed X range will be exported.

Here are examples of the options for exporting curves depending upon the number of curves
stored in memory and whether an overlay of multiple curves is currently displayed or not:
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COUNTS COUNTS

COUNTS

Export Current Curve as Text

Export Curve # 1 as Text

* Export current active curve. only
i Export each curve o its own file

i Export all curves to one file

~Curve Data Columns in each text file: —

" No X values. just Y values

 Xwvalues in first column, only

Export Curves in Overlay as Text

There are 5 curves in the overlay.

| Export current active curve, only
 Export each curve to its own file

& Export all curves to one file

~ Curve Data Columns in each text file: —

" No X values. justY values

& X wvalues in first column, only

Export Curves as Text

There are 10 curves stored in memory.

* Export current active curve. only
" Export each curve to its own file

" Export all curves to one file

~Curve Data Columns in each text file: —

" No X values. justY values

& X wvalues in first column, only

€ % and'Y values for every curve  Xand ¥ values for every curve € Xand Y values for every curve

Separate Data Columns with: Separate Data Columns with: Separate Data Columns with:

= Tah " Comma ( Blank space * Tab © Comma ¢ Blank space = Tab © Comma ¢ Blank space

~Header information if 1/ curve per file: —
= Curve Title (29 characters)

I~ Curve Comment (184 characters)

o

~Header information if 1 curve per file: —
[ Curve Title (29 characters)

[~ Curve Comment (184 characters)

Cancel

~Header information if 1 curve per file: —
[ Curve Title (29 characters)

[~ Curve Comment (184 characters)

Cancel

Cancel |

Only one curve in memory.  An overlay is displayed. More than 1 curve in memory.
If only one curve exists in memory, then it will be written to a single text file. If an overlay of
multiple curves is currently displayed, then all the curves in the overlay will be exported to a
single file in the order in which the curves appear in the overlay. If more than one curve exists
and an overlay is not currently displayed, then there are three options: 1) export the current

active curve only, 2) export each curve to its own file, 3) export all curves to one file.

When each curve is exported to its own file, then the number of the curve will be added to the
file name. For example, if there are 10 curves that are exported to a file called
MyExportedCurve.txt, then the 10 curves will be exported to 10 files:

MyExportedCurve_ _01.1txt, MyExportedCurve_ 02.1txt,

When multiple curves are being exported to one file, the best optionfor t he A X Val ueso
depends upon whether the curves have the same X values or not. For example, if all the
curves have the same X values as in the 3 curves shown below, then use the X values in

First Column option:

1647
| 1. Sample_1
1218 4 Sample_&
784 A 10: Sample_10
L —
353 : : o
453 68 465.97 478,33 453 67 g00.00
WANVELEMNGTH nm
1647
1215 -
784 4 |’| i f|
353 : : :
455 B8 468 .97 478,33 483 57 500.00
WANVELENGTH nm
1647
1215 -
784 4
353 . — :
453,65 465.97 478.33 453 67 500.00

WiAWELENGTH nm
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If the curves have different X values, then select the X Values for Each Curve option:

652326

449524 1. DATADAE1
21: DATADS01
216723 4 41: DATADS21

-16079 : : : A
a71.67 475.90 48014 584.37 565.59
WAVELENGTH nm

COUNTS

652326
449524 4

216723 4

COUNTS

-16079

581 70 535 91 590 14 £34 36 595 56
WAVELENGTH nm

652326
449524 4

COUNTS

216723 4
A

-16075

531 73 595 92 BO0 14 £04.34 508 53
WAVELENGTH nm

This is also the option to select if the current display contains curves that are linearized with
Linearize X AxisintheSet : Axes, Cu r wimdo\8. é~brtexamplestiiree curves
with different X axis calibration were linearized to cover the range from 580nm to 600nm:

B32323

E 445547 1. DATAD4E1
= 21; DATADS01
5 216763 4 41; DATADS21
16017 : A . .
£50.00 585,00 £50.00 £55.00 &00.00
WAYVELENGTH nm
2323
£ 449543 1
5
2 216763 1 ﬂ
16017 A A
580.00 58500 550.00 595,00 £00.00
YWAVELENGTH nm
2323
£ 449543 {
>
2 216763 ﬂ
16017

590.00 595.00 590,00 £95.00 E00.00
WAVELENGTH nm

Choose the X Values for Each Curve option for linearized curves like those above.

Cur ve(s) aaves8lIR®@wesin memory or just the curve(s) currently shown in the display
window in the SPC format used by GRAMS.

There are different options for exporting curves to SPC file format depending upon how many
curves will be exported.

Here are examples of the options for exporting curves depending upon the number of curves
stored in memory and whether an overlay of multiple curves is currently displayed or not:
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Export Current Curve as SPC

Export Curve # 1 as SPC

X axis data will be exported in nm units.

Export Curves in Overlay as SPC

There are 5 curves in the overlay.

X axis data will be exported in nm units.

& Export current active curve, only
! Export each curve to its own file
¢ Export all curves to one file

| Export current active curve. only
¢ Export each curve to its own file
@ Export all curves to one file

i Z Axis for multiple curves in one file:

Z Type: |Arbitrary -

- Z Axis for multiple curves in one file:

Z Type: |Arbitrary -

Z Start: ltltli Z Start: lUU— Z Start: lUU—
+ Even Spaced Z Increments & Even Spaced Z Increments & Even Spaced Z Increments
Z Increment: |057 Z Increment: |057 Z Increment: IUS—
" Ordered Z Increments " Ordered Z Increments " Ordered Z Increments
ZEnd: [0 ZEnd:[lon ZEnd:[lon

Export Curves as SPC

There are 10 curves stored in memory.

X axis data will be exported in nm units.

& Export current active curve. only
" Export each curve to its own file
" Export all curves to one file

- Z Axis for multiple curves in one file:

Z Type: |Arbitrary -

Cancel

Cancel | Cancel |

Only one curve in memory. An overlay is displayed. More than 1 curve in memory.
If only one curve exists in memory, then it will be written to a single SPC file. If an overlay of
multiple curves is currently displayed, then all the curves in the overlay will be exported to a
single file in the order in which the curves appear in the overlay. If more than one curve exists
and an overlay is not currently displayed, then there are three options: 1) export the current
active curve, only 2) export each curve to its own file, 3) export all curves to one file.

The X axis data will be exported in the current units that are displayed for the curve(s). If
more than one curve is exported, then there are options for the Z axis (type, start, increment).

When each curve is exported to its own file, then the number of the curve will be added to the
file name. For example, if there are 10 curves that are exported to a file called
MyExportedCurve.spc, then the 10 curves will be exported to 10 files like this:

My ExportedCurve_ 01.spc, MyExportedCurve_ 02.spc,

mage as R aaveshhe tmagé as a binary, row-by-row data block without header
information. If the Zoom Box was used to select a region of interest, just the ROI is exported.

mage as B bbEWesthe displadedimage as a 256-color, 8-bits per pixel BMP file. If the
Zoom Box was used to display a region of interest, just the ROl is exported.

mage as Tsavés thE entireimage as a 16-bit, grayscale TIF file. The TIF will contain
the entire image whether the current display is just a region of interest or the entire image.

mage as T saxes thddisplagedl image as text (ASCII) row-by-row with the columns
delimited by tabs, commas or spaces. If the Zoom Box was used to display a region of
interest, just the data in the ROI is exported.
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Batch Export

The File:Batch Export menu option has two different options for exporting the proprietary image
(IMG) files and curve (CRV) files.

The Export Image/Curve Filesé option allows image files (IMG) or curve files (CRV) to be
selected for export. There are two tabs in the dialog box, one for exporting images stored in
IMG files and the other for exporting curve data stored in CRYV files.

Export Image (IMG) Files: Select the image files to be exported and select a destination for
the exported files. There are four options for exporting the images in each IMG file.

# Exportimage as raw data Export the images as either 2-byte or 4-byte
Pt doe. Aty dan raw integers, and specify the file extension.
File Extension: [DAT . o
e maension Export the images as 8-bit bitmaps to BMP
¢ Exportimage as 8-bit BMP files, and specify the palette.
" Positive

(s . .
FiNagaa . ot Export the images as 16-bit grayscale TIFs

~ Exportimage as 16-bit grayscale TIF . .
Export the images as TXT, and specify what

" Exportimage as text in TXT file delimiter to use between pixel values

“ Tab ¢ Comma ( Blank space

Export Curve (CRV) Files: Select the curve files to be exported and select a destination for
the exported files. All curve files are exported as text, but there are options that can be the
same for all of the selected CRYV files, or each individual CRYV file can have its own options.

For CRY files with more than 1 curve:

+ Export each curve to its own file

" Export all curves to one file
These options for exporting curve files as text are
the same as the File:Export:Cur ve (s) a
menu option discussed on the previous pages.

Curve data in each TXT file:

" No X values, justY values
@« X values in first column, only
" X and Y values for every curve

Units for the X values:

" Pixels & nm ¢ Raman cm-1

Delimiter to separate columns:

* Tab ¢ Comma ¢ Blank space

The Export Curve Filest o S Popti@n allows curve files (CRV) to be selected for export to
SPC format used by GRAMS. Select the curve files to be exported and select a destination
for the exported SPC files.

Each selected CRYV file can be exported with its own options, or all selected CRYV files can be
exported with the same options.

Here are the options for each CRYV file that will be exported to SPC file format:
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~For CRY files with more than 1 curve:
* Export each curve to its own file
" Export all curves to one file

~Units for the Xvalues: —————————————

C Pixels & nm ¢ Raman cm-1 These options for exporting curve files
to SPC format are the same as the
—Z Axis for multiple curves in one file: — Fi|e:Exp0rt:C ur v e ( IS ) menu ¢
Z Type: [Arbitrary ~] option discussed on the previous

Z Start: |EIA0

 Ewven Spaced Z Increments

Z Increment: ID.5

" Ordered Z Increments

Z End: |1 0.0

Printing
The following items are accessed under the File menu:
Page Setup... opens a window with edit fields for setting the printed page margins as percents of
the total page width and length. There are also options for "Fit to Page”, printing the comment

for the active curve or image, and printing text for a page header.

Print... prints whatever is shown in the display window, whether it's an image, a single curve,
overlaid curves or the catalog.

Print Setup... opens the standard Windows Print Setup dialog.
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Edit Menu
The following items are accessed under the Edit menu:

The functions of Undo, Cut, Copy and Paste are explained in the tutorial in the Learning
KestrelSpec section of this manual, along with Clear Active Curve, Mark All Curves,
Unmark All Curves, Clear Marked Curves and Clear All Curves.

Creat e Ov e ralowytheRelectioréof plots for overlays. When overlays are currently
being viewed, this option changes to Modify Overlay Plot... so a different set of plots can be
selected for the overlays.

Remove Curve from Overlay will remove the current active curve from the overlay when
overlays are currently being viewed.

The function of Clear Keypad Stack is explained in the tutorial in the Learning KestrelSpec
section of this manual.

Past e Copensa window for defining a range of points that are to be pasted from one
curve into another curve. Enter the range of pixels from the original curve that is to be pasted
at a starting pixel in the receiving curve. Any part of a curve can be pasted to any location in
another curve, including itself. Pasting range of pixels like this can allow curves to be
manually joined together, or shifted along the X axis.

Edit Image Pixel... allows the editing of pixel intensities by their X/Y location for the currently
displayed image.

Set Menu

Set Mode

The Mode menu option allows two modes of displaying curves: Spectral and Temperature. The

default Mode setting is Spectral for standard display and acquisition of spectral curves that have

Pixels, Wavelength or Raman Shift units along the X axis. In Temperature mode, the

temperature of each curve can be calculated given a reference curve and the Omega curves can

be displayed. SeefiTemper ature Cal cul at i dReférentecsecion.ds t he end

Set Axes, Curve Settings

There are three tabs in this dialog box for setting the options for the curve axes, the format of the
displayed curve, and general settings for creating and modifying curves.
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Axes Settings Curve Format General Axes Settings Curve Format General
X Min: |1 ixel
pixe Format Axes Y Ticks: |4labels ~
Hie | ™ Linearize X Axis
X Ticks: |5 labels ~
¥ Min:  [377.275000 long integer counts Digits after Decimal m gt
. Point on X labels: \gits =
Y Max: [623.450000 I Zero ¥ Origin
¥ Round Off Y Labels ¥ Auto <Y> Scale
Scatter Plots Point Radius: |Z pixels -
Min Temp (K):

I”| Autoscale Temp

Max Temp (K):

¥ Show Axes Labels
Axes labels can be up to 25 characters
X |[<AUTO>
¥: |COUNTS
Z: |CURYVE NUMBER

Axes, Curve Settings

Axes Settings

Curve Format General

 Square Points
@ Circular Points

Line Plots

All Plots

Line Width: |1 pixel -
Frame Width: |1 pixel -

v Transform is New Curve
I~ Clear Curve Before Scan
I” GetLog of New Curves
¥ AutoShow All New Data

= Multicolor 2D overlay line
plots {cannot be filled)

Blackbody Flat Field C

Source Temp: (2800.00 K

Cancel

Cancel

Cancel

Axes Settings tab:

A

X Min and X Max are the current minimum and maximum values for the X axis in Curve
Display Mode. Linearize X makes plotted pixel positions correspond to their calibrated
wavelength or Raman Shift values. When Linearize X is enabled, X Min and X Max are

specified directly in the current X axis display units (

and X Max to "lock in" values specified in nm or cm™.

Pixels, nm or cm™ shift). It forces X Min

Y Min and Y Max are the minimum and maximum values for the Y axis. Zero Y Origin will

force the minimum Y value to be 0 regardless of the setting for Y Min.

Round Off Y Labels

will use round numbers on the Y axis of the plots. Auto <Y> Scale will automatically scale
the minimum and maximum Y values as each curve is displayed.

The Temp settingsareexp | ai ned

this Reference section.

n detai

n ATemperature

Show Axis Labels controls the display of the labels for the X and Y axes.

The X-axis label should be left as <AUTO> except to override the default settings of "PIXEL,"
"WAVELENGTH nm," and "RAMAN SHIFT cm-1". The Y and Z (channel profile) labels are

used as entered.

Format Axes 1 select the number of ticks along the Y axis, the number of ticks along the X
axis, the number of digits after the decimal point in the X labels.

Scatter Plots T select the number of pixels for the point radius, and select whether the points

Line Plots T select the pixel width of the line.

All Plots 1 select the pixel width of the plot frame.

Curve Format tab:
A
A
are squares or circles.
A
A
General tab:

A Transform is New Curve - a new curve memory is used for the Process:Curve menu
options of smooth, flatten baseline and derivative, as well as the control palette functions of Ig
and abs. If this transform is not enabled, the original curve will be replaced.
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Clear Curve Before Scan - erase existing curves before acquiring new data.
Get Log of New Curves - take log base 10 of curve during scans.

AutoShow All New Data - update the display for each new curve or image.

o o o I

Multicolor 2D overlay line plots i enable the multicolored display of line plots in 2D overlay
mode. Multicolored line plots cannot be filled.

A Source Temp - when blackbody flat-field correction is being used, the temperature of the
source is entered in degrees Kelvin.

Set Peak Finder, Threshold Settings

Peak Finder tab:
Peak Finder I Thresholds

Get I 1 Peak(s) on First Try

Threshold: |1D counts

& Auto Peak Width
" Manual Peak Width Plus or Minus I 2 Pixels

[~ Baseline Correct [~ Show Peak Baseline
[ Get Peak Centroid [~ Save Peak Info On Exit

Ruby Fluorescence Pressure Gauge

[" Display Peak Pressure between Min and Max:

Min mbar: ID.D Max mbar: |1.D

Lambda 0: |594.0 nm
Constant a: |1304.0

Constant b: IS.U
Cancel |

A The first field is the number of peaks that will be automatically located on the first attempt.

A Threshold is the minimum Y value that each point in a curve must be above the points on
either side of it for the point to be considered a peak. As the peak threshold increases, the
fewer peaks will be found in a curve. Set this threshold to 0 to find every peak in the curve.

A Auto Peak Width will automatically determine the peak width for calculating the Full-Width at
Half-Maximum (FWHM), the centroid and the peak area. The FWHM is the sum of the Half-
Width at Half-Maximum (HWHM) values on the left and right sides of the maximum point. The
HWHM values for the sides of a peak are typically different, because most peaks are not
perfectly symmetrical. This method takes into account that most peaks are asymmetrical.

A Manual Peak Width will manually determine the peak width for calculating the FWHM, the
centroid and the peak area using the user-defined number of pixels. The user should enter
the number of curve pixels (regardless of the calibration units on the X axis) that correspond
to the assumed HWHM of the peaks. This number of pixels is the same as one-half of the
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assumed FWHM of the peaks. This method does not take into account that most peaks are
asymmetrical.

A Baseline Correct will enable/disable baseline correction for calculating the centroid, the peak
area and the FWHM (when Auto Peak Width is enabled).

When Baseline Correct is disabled, the peak area is calculated using a range of 5 times the
HWHM on the sides of the peak's maximum Y intensity.

When Baseline Correct is enabled, a baseline is automatically determined where the peak
merges with its continuum background on the left and right sides of the peak. The Y values of
this baseline are subtracted from the Y values for the peak when the peak centroid is
calculated. When Auto Peak Width is enabled, the Y values of the baseline are subtracted
from the Y values for the peak in determining the FWHM. Also, the peak area is calculated
as the area of the peak above the baseline, between the left and right ends of the baseline
where the peak merges with its continuum background.

Note: The baseline is determined for the X axis range of the currently displayed curve. Zooming in
and out on the active curve, and changing the effective X axis range, will change the baseline.

A Get Centroid enables/disables the calculat i on of t he p e.aThécentraicesnt r oi d pi
determined by a weighted average for a range of 2 times the HWHM on the sides of the
peak's maximum Y intensity. This centroid method of peak location can yield more precise
results. It is recommended that this setting be enabled to locate peaks for generating a
calibratoncurve. The centroid is reported in the Peak Find

A Show Peak Baseline enables/disables the drawing of the left and right ends of the baseline
on each peak in the curve. The baseline is drawn when the FWHM and AREA have values.

A Save Peak Info On Exit will automatically save peak information for the active curve to a file
when the Peak Finder is exited. The data include
Raman Shift value if X axis is calibrated, peak height, FWHM and area. If the X axis is
calibrated in wavelength (nm) units, the pressure information will be saved as long as Display
Peak Pressure is enabled. The peak data is saved in tab-delimited ASCII text format with a
single header row of column titles.

A The Ruby Fluorescence Pressure Gauge will calculate pressure (P) in the range of Min
mbar and Max mbar using the following formula:

b
P = al/b * (/1 #* Lo
Where: a is a constant value entered by the user
b is a constant value entered by the user
| o is the wavelength at the reference pressure, also called Lambda 0
ol is the difference between the sample wavelength and the reference

Use the following fields to calculate ruby fluorescence pressure measurements:

The Display Peak Pressure check box will enable/disable the display of pressure
measurements and saving pressure information to a file.
Min mbar and Max mbar are the minimum and maximum limits of the displayed pressure

Lambda Qis | 4 in the pressure calculation, the reference wavelength
Constant a is @ in the pressure calculation
Constant b is b in the pressure calculation

To To Do P I

If Display Peak Pressure is checked, then the Peak Finder will display the pressure for each
peak it finds in the current spectral curve as long as:

A The X axis of the spectral curve is calibrated in wavelength (nm) units, and
A The resulting pressure value for the peak wavelength is between Min and Max mbar
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For example, here are two curves with Lambda 0 set to 694.29nm, constant a set to 1904
and constant b set to 5 with Display Peak Pressure enabled:

912
Ll
Peak # 1
1- Reference Press at 694 29nm ¥ = 887
2: Sample Press at 634 36nm §94.991 FWHM = 0.397
AREA = 542304
P = 0.0 (REF: 694.291nm)
734
]
=
z
=]
(]
[&]
555
3rT T T T
681.406 691.537 701.668 711.799 721.930

WAVELENGTH nm

When viewed in color, the pressure reference curve is red and the sample curve is blue. The
red reference curve, with a Lambda 0 at 694.29nm, has a pressure (P) of 0 at the peak
wavelength of 694.29nm. When the curves are displayed in a 2D overlay showing the range
from 694nm to 695nm, the highest peaks in the two curves are shown as follows:

1000
1: Reference Press at 694.29nm
5 Peak # 1
S { 694.36
2: Sample Press at 694.36nm v =887
900 4 694.291 FWHM = 0.397
AREA = 446.995
P = 0.0 (REF: 694.291nm)

800

7004

COUNTS

600 4

500

0 T . .
654.000 694 250 694.500 694.750 695.000
WAVELENGTH nm
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The pressure reference curve shown in red to the left has a pressure of 0 at the Lambda 0
peak of 694.291nm.

1000

eference Press at 694.29nm

TR
2: Sample Press at 694.36nm

900

Peak # 1

Y =812

694.365 FWHM = 0.556
AREA = 496 425

P = 0203 (REF: 694 291nm)

800

7004

COUNTS

600

500 A

400

694.000 694 250 694.500 694 750 695.000
WAVELENGTH nm

The blue sample curve on the right has a pressure of 0.203 at peak wavelength 694.365nm
using the reference (Lambda 0) of 694.29nm in the red reference curve to the left.

If all the peaks in the sample curve from 681nm to 722nm are saved with Save Peak Info On
Exit enabled, the text file of peak information will look like this:

nm Y FWHM AREA PRESS PRESS REF
694.365 812 0.556 719.793 0.203 694.291
717.663 736 0.158 270.708

710.146 724 0.158 276.702

716.239 551 0.158 224.838

705.314 551 0.159 236.779

707.770 549 0.158 221.892

711.729 515 0.158 221.125

705.551 508 0.159 224.009

712.758 493 0.158 212.968

703.728 461 0.159 204.979

692.776 461 0.159 203.165

721.535 452 0.158 203.497

686.020 452 0.159 201.969

Only the first peak at 694.365nm has pressure measurements because this was the only peak
that produced a pressure reading between Min and Max mbar in the sample curve.

This text file can then be imported into a spreadsheet program like Excel for further analysis.
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Thresholds tab:

(1)

()

Peak Finder | Thresholds

Curve Smoothing: il counts
Smoothing Filter Widths: |5 pixels
1 nm
40 cm-1

[” Use flat-field notch filtering

Method to use for flat-field notch filtering:

* % Threshold ¢ Left. Right Pixel

Threshold of maximum intensity: ID.E %

Threshold for minimum value: 0.08 %

Left pixel: |1 Right pixel: |1024
oK | Cancel |

Curve Smoothing is the threshold under Process:Curve:Smooth for smoothing all points in
a curve. The width of the smoothing filter can be adjusted separately for the three units of
calibrating the X axis (pixels, nm and cm-1). The wider the filter, the more the curve is
smoothed.

The flat-field notch settings are used to remove noisy regions of the flat-fielded curve where
signal-to-noise is very high, effectively zeroing the pixel values of flat-fielded curves in the
noisy region. The most common example of flat-field notch filtering is for Raman
spectroscopy when an optical filter blocks certain wavelengths. There are two methods for
applying the notch filtering:

Left, Right Pixel: Specify the pixel range of the spectral curve where the values will be set to
zero. This method works well if the exact range of pixels covered by the notch filter is known.

% Threshold: Suppress those pixels in the flat-field curve that have intensity values below a
certain threshold, expressed as a percent of the maximum value of the flat-field curve

intensities. This percentage thr eshowittda i s
default value of 0.5%, and it triggers the pixel suppression of the noisy region of the curve.
The other threshol d, called AThreshold for

turn off the notch filtering, i.e., hysteresis is required to terminate the filtering at ~1.1 times the
threshold that started the filtering. As an example of using the default threshold values, if the
pixel suppression is triggered when the intensity falls below 0.5% of the maximum, the
suppression should remain in effect until the intensity rises above 0.55% of the maximum.

When fdseefFld notch filteringo is enabled, t
defined as the flat-field curve with the Set:Set as Flat-Field Blank menu option.
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Set Image Settings
The Set:Image Settings... menu option displays this dialog box:

Image Settings

[ Auto Spike Filter

Spike Filter Threshold: |5I:|IZI counts

[ Auto Average Dead Columns

1:|E|— 2:|D—
S T

v Positive (+) Data Only after Bkgd Sub

[” Auto Brightness/Contrast for Display

Brightness (B): |?3 (0 to 99)
Contrast (C): IBE (0 to 99)

Peak Finder Centroid Range: |3— pixels

Cancel |

A Auto Spike Filter - all new images from the camera are automatically filtered for spikes.

A Set the Spike Filter Threshold to 0 to filter every image spike. As the filter threshold
increases, the fewer spikes will be smoothed.

A Auto Average Dead Columns i if a CCD has any dead columns, this option allows up to 4 of
those columns to be averaged with the good columns on either side for all new images. The
dead columns cannot be adjacent, since each dead column requires a good column to its left
and right. Also, the first and last columns in the image cannot be averaged.

A Positive (+) Data Only after Bkgd Sub - forces the result of background image subtraction to
be positive (unsigned integer) data with values of 0 or greater. If enabled, any subtraction
that results in a value less than zero will be set to zero. If disabled, any subtraction that
results in a value less than zero will make the image data be signed integer.

A Brightness (B) i default value for Brightness in Image Display Mode
A Contrast (C) i default value for Contrast in Image Display Mode

A Auto Brightness/Contrast - resets the Brightness and Contrast to the default values
automatically for each image as it is acquired from the camera or loaded from a file.

A Peak Finder Centroid Range - sets the pixel range for the centroid of the Image Peak
Finder.
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Background Subtraction

The Using KestrelSpec section of this manual has a detailed description of using Dark
Background Subtraction. Here is an explanation of the menu options under the Set menu:

Set:Set As Background Blank copies the active curve or image to the background reference
memory.

If the current display is Image Display Mode, the background image buffer is updated and set
as the permanent (static) background. The background image can be viewed via the
Window:Dark (Background) Image menu option. The Background Image should be a
single exposure, not an accumulation of multiple exposures. If an accumulated image is
about to be set as the Background Blank, a warning message is displayed.

If the current display is Curve Plot Mode, the active curve is copied to the background

memory location (maximum number of curves + 2) and set as the permanent background.

The background curve can be viewed by entering its location (maximum number of curves +

2) in the keypad on the control pal ette and click
Window:Reference Curves:Background Blank menu option.

To undo the Set As Background Blank command, display the background image or curve,
then clear the background image with Edit:Clear or clear the background curve with
Edit:Clear Active Curve.

Set:Auto Background Subtraction can disable or enable the automatic subtraction of dark
background (either an image or a curve) from newly acquired data:

Use Set Background Curve: A curve that has been set as the background blank (in memory
location of maximum number of curves + 2) will be subtracted from each new curve acquired
from the camera. For curve background subtraction, the setup for "Image to Curve(s)" must
yield 1 curve from the acquired image.

Use Set Background Image: An image that has been set as the background blank will be

subtracted from each new image acquired from the camera. The subtracted result will be

unsigned integer data when the Positive (+) Data Only after Bkgd Sub option is enabled

under the Set:Image Se t t i memu.éThe Background Image will be subtracted from each

single exposure, so itdéds important thatanthe Backg
not an accumulation.

Dynamic Background Image (Before or After): A dark background image, with the

camerabds shutter disabled, wil!.l be automatically
image is acquired. The dark image will then be subtracted from the sample image for every

exposure. The subtracted result will be unsigned integer data when the (+) Data Only after

Bkgd Sub option is enabled underthe Set : Gener al méne.tForidynanscé

background subtraction to work properly, the camera must have an internal mechanical

shutter or an intensifier that KestrelSpec can disable, or the SE 200 needs to have a shutter.
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Flat-Field Correction

During flat-field correction, newly acquired data is automatically normalized for variations in the
instrument transmission function.

Flat-fielding with an Image:

Aflat-f i el d i mage should be acquired using a fAwhit e
number of photons emitted per unit wavelength interval to provide a valid instrument

transmission function. When the current display is Image Display Mode, select the

Set:Set As Flat-Field Blank menu option to copy the currently displayed image to the

flat-field image buffer, or select an image file to be opened and set as the flat-field blank.

The flat-field image can be viewed at any time via the Window:White (Flat-Field) Image

menu option. To uFnided dt hBel afin&kedt caosm#ffelhadage c |l ear t h
with Edit:Clear while the image is displayed.

When Set:Auto Flat-Field Correction:Use Flat-Field Image is enabled, newly acquired

images are automatically flat-fielded. Each pixel value in the new image is divided by the
corresponding pixel in the flat-field image and then multiplied by the flat-field mean. The

new image and the flat-field image must have the same number of columns and rows.

Images areflat-f i el ded one exposure at a tinkeld so itos
Blank be a single exposure and not an accumulation of multiple exposures.

Flat-fielding with a Curve:

Aflat-feldcur ve can be acquired with either a fAwhite
other blackbody source with a known temperature. Finding a white light source over an

extended wavelength range is difficult, so most users will probably want to use a light

source that approximates the emission of a blackbody radiator.

Whet her a Awhite | ighto or -feldihg, thecflat-fetddyves our ce i
resides in the designated curve memory location of maximum number of curves + 4. To

set the currently displayed active curve as the flat-field blank or to load a flat-field curve

from afile, select the Set:Set As Flat-Field Blank menu option.

If a blackbody spectrum is used for flat-fielding, it is highly recommended that the
observed, or acquired, spectrum be divided by a theoretical blackbody spectrum. Dividing
the observed by the theoretical spectrum normalizes the flat-field curve so the number of
counts at each wavelength represents the relative transmission of photons through the
instrument.

There are two ways to create the theoretical blackbody spectrum that is to be divided into
the observed blackbody spectrum:

1) Process: Curve: Create Bmenodptiondy Spectr umé
2) Set:Set As Flat-Field Blank menu option

Option 1) to divide an observed blackbody spectrum by the theoretical spectrum:
The user acquires a blackbody spectrum through the spectrograph with the X axis

calibrated in nm units. With this observed blackbody curve displayed in wavelength
(nm) units, selectthe Process : Cur ve: Cr eat e Bl a crkemwogtipn: Spect r ul
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This option creates a theoretical blackbody curve
using the = axis calibration (in nm units) and the source
temperature selected by the user.

The user can then divide the theoretical blackbody
spectrum into an observed blackbody spectrum
that has been acquired using the spectrograph.

Befare the theoretical blackbody curve is divided
into the observed spectrum. both curves must
MATCH exacthy in their wawelength calibratian.

Source Temperature: 280000 Kelvin

& Use Current Calibration of the Active Curve:
Start Wawvelength (nm): 458 681

End Wavelength (nm): 500.000

" Use New Normalized Calibration:

’7
Cancel

Enter the source temperature and select the X axis calibration, either to use the same
calibration as the current active curve or a normalized calibration with set starting and
ending wavelengths and a set interval between points on the curve. The theoretical
blackbody spectrum MUST have the same X axis calibration in nm units as the
observed spectrum.

Once the theoretical spectrum is created and assigned a curve number, then this

spectrum can be divided into the observed spectrum. Use the menu option of

Process: Curve Mat h: Dyraiseithe kegppdestack aind the s é
arithmetic operations on the control pal ette
Learning KestrelSpec section of this manual.

Option 2) to divide an observed blackbody spectrum by the theoretical spectrum:
A theoretical blackbody is applied when a curve is designated as the flat-field blank.
With KestrelSpec in Curve Display Mode, select the Set:Set As Flat-Field Blank
menu option to copy the current active curve to the flat-field memory location
(maximum number of curves + 4), or select a curve file to be opened and set as the
flat-field blank.
If the X axis is currently displayed in wavelength (nm) units and if the selected curve

is calibrated in nm units, an option will be displayed to set the temperature of the
theoretical blackbody curve to match the temperature of the flat-field source:
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Flat-Field Archive:

Use Blackbody Flat-Field Source Correction?

Select "Yes" to:

Divide atheoretical blackbody curse
into the selected flatfield curve
based upon the temperature of the
blackbody source.

Select "No" if:
The selected flatfield curve was NOT
created using a blackbody source.

OR

The selected flatfield curve has
already been corrected by a
thearetical blackbody spectrum.

Source Temperature: |2500.00 Kelvin

Yes
I f AYesd is selected, then t he sofveimathee wi | | |
selected curve based on the temperature of theflat-f i el d sour ce. The fANO:¢
should be selected if a Awhite |ighto source

selected curve has already been divided by the theoretical blackbody as described on
the previous pages.

The flat-field curve can be viewed by entering its location (the maximum number of

curves + 4) in the keypad on the control pal e
select the Window:Reference Curves:Flat-Field Blank menu option. To undo the

ifSet aFsi eHldatBl anko command, diEditpClearActivehe cur ve
Curve.

When Set:Auto Flat-Field Correction:Use Flat-Field Curve is enabled, the
designated flat-field curve is automatically applied to each newly acquired curve as
long as just one curve is created from each image. The X axis calibration for each
acquired curve MUST match the calibration of the flat-field blank. If the curves do not
match in their wavelength calibration, then a message will be displayed before the
curves are created.

For echelle spectrographs only, there is an option to save the Flat-Field Blank in the

AFIFdtel d Archivedo memory | ocation (maximum num
is used to renormalize the Flat-Field Blank automatically whenever the Start, End and

Step wavelength settings are changed in the Window:Spectrograph Setup:Image

to Curve window. This way, the X axis calibration parameters of the Flat-Field Blank

will match the newly acquired curve.

I f t hkei &lFd aArchived will be used, it is recomr
wavelength range as possible and with as high a resolution as possible. As Start and

End wavelengths are changed, these values should stay within the range of the Flat-

Field Archive.
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Transform to Absorbance

Set:Set As Absorbance Blank copies the active curve to the Absorbance Blank memory location
(maximum number of curves + 3). The Absorbance Blank curve can be viewed at any time by
entering its location (maximum number of curves + 3) in the keypad on the control palette and
clicking on the APl oto button. To undo the fASet
curve with Edit:Clear Active Curve when the Absorbance Blank is displayed. Typically, an
absorbance blank is a spectral curve that was acquired without the absorbing sample.

Set:Auto Transform to Absorbance automatically converts each newly acquired curve to
absorbance (optical density) values. Optical Density is calculated by first dividing each value
in the sample curve by the corresponding value in the absorbance blank, then calculating the
logy, of the result. Also, the abs key on the control palette will convert the currently displayed
curve to optical density values as long as the absorbance blank has been set.

Temperature Reference

The Set:Set as Temperature Ref. menu option is enabled when the Set:Mode: Temperature
optionisenabled. See A Temperature Cal cul atReferencesectomar ds t he

Flip the Acquired Image

There are two more options on the Set menu: Auto Image Flip Horizontal and Auto Image Flip
Vertical that automatically flip an acquired image immediately after the image data has been
received from the camera. Use Flip Horizontal for spectrographs that reverse the spectral data
from left to right. Use Flip Vertical for cameras that invert the image during readout of the CCD.

Format Menu

A Image allows the selection of the following options:

Positive, Negative, Pseudocolor - three palettes for the currently displayed image include
positive grayscale, negative gray scale, and 23-level pseudocolor.

Show Intensity Scale - adds a legend at the edge of the image display for the relation
between color (or gray level) and intensity. Using the legend, a color of a pixel in the
image can be associated with an intensity range. The Intensity Scale can be dragged to
any location within the image window.

Show Negative Pixels - all pixel values will display according to their absolute value. When
turned off, negative pixels are displayed as zero value.

Image Fits Window - the image is stretched to fit the display window by default.

X, Y Profile Plot - add graphs of the intensity for the columns or rows of the image. The
profile lines can be dragged with the mouse, or moved with the keyboard arrow keys.

A Curve Bands on Image is for single-order spectrographs and is disabled for echelles.

A calibrate X Axis allows the selection of Pixels, Wavelength (nm) or Raman Shift (cm-1) for
the X axis of the currently displayed curves.

A Plot selects the way the outline of a spectrum graph is drawn.

A Line selects a color (red, green, blue, yellow, cyan, magenta, black) for the plot line.
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A Fill selects the color that is used to fill the inside of the plot of a curve. The exact meaning of
"inside" depends on the plot style. Choosing C o | o rope#s the standard Windows color
dialog box.

Font... allows selecting of different fonts for the curve display mode.
Title(s) enables or disables the display of the title for each currently displayed curve.
Axes enables or disables the display of the X and Y axes for the displayed curve.

Grid enables or disables the display of an X and Y grid for the displayed curve.

o o Do Do o

Cursor enables or disables the cursor ball and cursor box for the displayed curve.

Window Menu

A Control Palette will redisplay the control palette if the user ever closes the palette by clicking
the X in the upper-right corner of its window.

A Cur ve/ | ma gdisplaysrinfoonation for the active curve or image, whichever is currently
displayed. This information can be viewed and edited for both curves and images.

For each image, there is a comment up to 184 characters in length. By default, every image

acquired from a CCD camera with KestrelSpec is assigned a comment that contains a

date/time stamp, exposure time, CCD temperature, the binning mode, the image size and the

number of accums in the i mage. For intensified c
information.

For each curve, there is a title up to 29 characters in length and a comment up to 184
characters in length. The other information describes how the curve is calibrated:

Linked CAL File: For single-order spectrographs only and not used with echelles.
No Valid Calibration: The curve is not calibrated.

Spectrograph Information: For single-order spectrographs only, this option defines the
spectrograph and camera parameters required for calibrating the curve.

Wavelength Information: This option defines the wavelength parameters for any
linearized curve, when all points on the curve are separated by the same nm interval.
All echelle spectrographs create linearized curves, as do the menu options of
Process: Joi randProcesseRerormalize Curve X Axisé .

Raman Shift Information: This option defines the Raman Shift parameters for any curve
that is linearized so all points on the curve are separated by the same cm-1 interval.
Some echelles can create linearized curves in Raman Shift units, as do the menu
options of Process:Jo i n C u ramdePsoéess:Renormalize Curve X Axisé .

A CCD Temperature enables or disables the temperature display in the control palette
A Spectrograph Setup has options for configuring spectral curves acquired from an echelle-
type spectrograph. These options are explained in detail in the Learning KestrelSpec and

Using KestrelSpec sections of this manual. The setup options are:

None: no dropdown controls are displayed below the control palette
Image to Curve: parameters are entered for creating spectral curves from the images
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Calibrate X Axis: an Hg image is used to calibrate the spectrograph using two points
Optimize Order Location: a continuum image is used to better locate the spectral orders

A Spectrum Catalog activates the display of all the active curves currently in memory, not
including the reference curves. There must be at least one curve in memory before this
option is enabled. The tutorial in the Learning KestrelSpec section of this manual explains
how to use the catalog.

A Spectrum Movie activates the display of a movie containing all the active curves currently in
memory. There must be more than one curve in memory before this option is enabled. The
tutorial in the Learning KestrelSpec section of this manual has an example of how to view
the movie.

A SpectrumPlotchanges the display to Curve Plot Mode, th

|~

Plot

button in the control palette:

A Active Image displays the most recent image that was either acquired from the CCD camera
or loaded from a file. An active image must exist before this option is enabled.

A Dark (Background) Image displays the current background image that was designated with
the Set:Set As Background Blank menu option.

A White (Flat-Field) Image displays the current flat-field image that was designated with the
Set:Set As Flat-Field Blank menu option.

A 2D Overlay Plot, 3D Overlay Plots, Stacked Overlay Plot, Append Channel Profile Plot
and 1 Spectrum (No Overlay) are used to change between overlaid plots and single plots.
These menu options are the same as clicking on the overlay buttons in the control palette as
described in the tutorial in the Learning KestrelSpec section of this manual:

__— Stacked overlay tool

2D overlay tool— —— 3D overlay tool

Channel profile tool

A Reference Curves allows the selection of any of the reference curves for display in single-
spectrum mode.
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Process Menu

Process Curves
The Process:Curve menu has the following options:

Smooth reduces low-level noise fluctuations in the active curve while preserving "real" peaks.
Use the Set:Peak Finder, Threshold Settings... menu option to adjust the effectiveness of this
process.

Flatten Baseline finds peaks and subtracts the local baseline intensity value from each one. The
local baseline has to have been defined with Create Baseline....

Convert to Integer/Float manually changes the active curve from integer to floating point or vice
versa. KestrelSpec allows curve data to be stored as either 4-byte long integers or 4-byte single-
precision floating point. Integer curves plot faster than floating point curves. Floating point curves
have greater dynamic range, as well as better precision at small count values. As data is
acquired from the camera, the spectral curves are initially stored as floating point values for
echelle-type spectrographs. This menu option manually sets the data type for the active curve.

Derivative dy\dx computes the first derivative (slope) of the active curve depending upon the X
axis calibration --- pixel, wavelength or Raman Shift.

Creat e B afiseahn"ordeé polynomial to selected points for baseline subtraction.
Spectra often contain narrow peaks which are offset along the intensity axis by varying amounts
due to a relatively broad background, or "baseline”. A "baseline" spectrum represents the original
spectrum minus the narrow peaks. The baseline spectrum can then be subtracted from the
original spectrum to effectively flatten its baseline. Click on Create Baseline... to select up to 99
baseline points in the active curve by clicking on them in the plot display. Each selected point is
outlined by a circle as shown in the curve below.
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As the baseline cursor moves over the plot, the current XY point is displayed in the caption of the
control palette. Use Edit:Undo to deselect the last point that was selected. To abort the creation
of a baseline curve, switch to the spectrum catalog or image display mode. If the same point is
selected twice, a message will be displayed. If OK is clicked when too few points are selected, a
message will be displayed and no baseline curve will be created.
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When baseline points are finished being selected, click the OK button on the control palette. The
selected points are fit to a polynomial of user-specified order 1 through 8, and the new baseline
curve is placed in the next available curve memory. The baseline curve is computed for the range

of displayed points. KestrelSpec keeps track of the memory location for the most recently created
baseline curve.

Once a local baseline curve is defined, select the Process:Curve:Flatten Baseline menu option
to apply the baseline to the current active curve. This process subtracts the computed baseline
curve from the original spectrum to flatten the baseline, while preserving all fine structure in the
spectrum.

In the following example, a baseline was created for Curve #1 on the top and then Curve #12 is
the result of subtracting the baseline.
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WAVELENGTH nm
Create Bl ackbodiys Seeprltaiumed i AFied€Ear aielctumaer efaFll ater

section. The theoretical blackbody spectrum is used to normalize an observed blackbody.
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Curve Math

Process:

Apply a Constant Multiple Curves

Dyadic Operations

Apply a Constant Multiple Curves Dyadic Operations

Curves 1-10 are currently aclive.

Enter curve numbers and ranges
separated by commas. as in this
example: 1.3.6-10

Curve(s):

Curves 1-10 are currently active

Enter curve numbers and ranges
separated by commas. as in this
example: 1.3,6-10

Curve(s):

C u r has thrbeaoptibnég for performing arithmetic operations on curves:

Apply a Constant Multiple Curves Dyadic Operations

Curves 1- 10 are currently active

Enter curve numbers and ranges
separated by commas. as in this
example: 1,3,6-10

Curve(s)

 plus o  plus
€ minus plus € minus
 times ' i ~ times
¢ divided by 9 (i € divided by
© divided by
Constant Curve(s)

I” Replace Original Curve(s) " Replace First Curve

oK Cancel OK

I Replace Original Curve(s)

Cancel Cancel

Apply a Constant: Enter the numbers of the selected curves in the Curve(s) field, select the
math operation, and enter a value in the Constant field. Click on OK to have the entered
value applied to the selected curves.

Multiple Curves: To perform a math operation on a series of curves, like adding multiple curves
together into one curve.

Dyadic Operations: To apply one curve to another in the order in which they are listed.

For example: Curve(s): 1-3,5 plus Curve(s): 7-10

There are four curves in both the first and second sets. Curve 1 is added to 7, curve 2 is
added to 8, curve 3 is added to 9 and curve 5 is added to 10. If one curve is in the second
set, that curve is applied to each curve in the first set.

Stretch Curve (Resample)

Process: Stretch Cuchanges thdhemsbarmfipbirgs)iné curve. This process
uses a nonlinear interpolation kernel that minimizes aliasing effects while optimizing retention of
genuine data characteristics. There is an option to normalize the Y values in which each new Y
value is divided by the stretch factor.

Renormalize Curve X AXxis

Process: Renor mal i z mkeCtiheractiee cukve pixels an@ maps them onto
uniformly spaced pixels of an arbitrary wavelength interval. The Renormalize Curve X Axis
process enables the transformation of any calibrated spectrum curve into a new curve with
uniform pixel resolution that is user-specified. Unlike many other types of interpolation processes,
renormalization is well suited for transforming spectral data because it preserves the total area of
the spectrum and it does not distort line spectra. To use it, do the following:

91 Plot the curve to be renormalized. In an overlay plot, use the Z scroll bar to make the plot the
active curve.

1 Select the Process:Renormalize Curve X Axis... menu option
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1 Type the lower and upper wavelength limits for the new spectrum in the From Wavelength
and To Wavelength fields. If the plot display is in Raman Shift mode, then these limits will be
in cm™ instead of nm units. Zeroes will be used for the intensity, or count, values whenever
the requested limits extend outside the range of the active curve.

1 Type the desired pixel resolution for the new curve in the Interval Per Pixel field. Spectral
resolution will be reduced when the new curve has lower resolution than the original
spectrum. If the interval corresponds to a much smaller pixel interval than the original curve,
better results may be achieved by first stretching the curve before renormalizing it. The
stretch process minimizes aliasing effects associated with generating a smaller interval.

9 Click OK to generate the renormalized curve. The new curve will have appropriate KestrelCal
information automatically attached to it. The new KestrelCal parameters represent the slope
and intercept of a straight line, since the renormalized curve has, by definition, perfectly linear
dispersion across nm or cm™.

The following is a detailed example of how to renormalize a curve. To use this example, open the
SAMPLE curve file in the DEMODATA subdirectory.

Go to the first curve called Sample_1 and select Format:Calibrate X Axis:Wavelength (nm) to
display the X axis in nm units. To see the full range of nonzero data in the curve, click on the
autoscale < XY > button in the control palette.

Sample_1 has nonzero data for pixels 1 through 512, which correspond to wavelengths 458.68nm
through 500nm. This means that 41.32nm are dispersed over 512 pixels, making this curve's
resolution about 0.08nm per pixel. With renormalization, the dispersion can be standardized to
0.1nm per pixel from 460nm through 500nm. This will slightly decrease the resolution to 401
pixels, but a 0.1 interval is being used in this example so as not to exceed the 512 points in the
original curve. (An interval of 0.05 would increase resolution, but would require 801 points per
curve. For more resolution, change the number of points to at least 801 in the Setup:Curve

Me mo r i wisdéw and then reopen the SAMPLE curve file.) Select the Process:Renormalize
Curve X Axis menu option and enter these values:

Renormalize X Axis

Curves 1 - 10 are currently active.

From Wawvelength {nm}) 460

To Wavelength (nm) 500

Interval per Pixel {nm) II].]

From Curve: |1
Through Curve: |1

[ Replace Original Curve(s)

Cancel |

Click on OK and the curve will be renormalized to look like this:
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The curve will have 401 pixels from 460nm through 500nm in a standardized, linear dispersion.

View the modified spectrograph information via Window:Curve Info... for curve #11. Itis now
calibrated with AWavelength I nformationoween arting a
pixels of 0.1nm, completely linear.

Join Curves

Pr ocess: Joi rnuseCranormaiziion to join curves with overlapping spectral regions into
one curve that covers a wider spectral range.

As long as the overlapping curves are calibrated, KestrelSpec allows the curves to be joined
together using the Process:Join Curves... menu option. The curves to be joined must have
calibration information because they are renormalized before being added together to complete
the join. The resulting curve will have uniform pixel spacing over the user-specified wavelength
range.

As an example, be sure there are at least 800 points per curve with the Setup:Curve

Me mo r i wisdéw. Open the NEONJOIN curve file in the DEMODATA subdirectory. There
are two curves in this file that cover different wavelength ranges, but they have an area of overlap
so they can be joined together.

Display the X axis in nm units with the Format:Calibrate X Axis:Wavelength (nm) menu option.

To see the full range of nonzero data in the curve, click on the autoscale <XY> button in the
control palette.

View the 2 curves as a stacked overlay via the Window:Stacked Overlay Plot menu option or
clicking the stacked overlay button:

and select the two neon curves for the stacked overlay.
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