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Appendix 1. SPECTROMETER SPECIFICATIONS

Date: Jan. 19, 2004

|dentification:

Initial:

Spectrometer Model/Serial Number: RMDI /040121

Entrance Slit:

Type

Height/Width

Exit Detector:

Type
Pixel

Array Width
Spectral coverage

Spectral coverage with UV filter

Grating:

Groovesmm

UV type

Resolution/System

Fixed
1 mm/0.025mm

Linear CCD

200 x 14 microns
28 mm

295 to 437 nm
295t0 385 nm

2,400/mm

< 0.4 nm firs order
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Appendix 2. SPECTROMETER CALIBRATION

Date: Jan. 19,2004 Initial:

Equipment:

Spectrometer Model/Serial Number  RMDI /
............................................................................................................. Fixed 25 micron dlit
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Appendix 3: Script FileListing

'SCRIPT FILE NAME RMDI Script 6.bas

' The following script was based on the excelinterface.bas which was script file in Ocean
Optics Platinum Software package

' Script files are written in The Sax Basic Language which provides the core language
definition.

' Sax Basic is Visual Basic for Applications(TM) compatible.

' Sax Basic and Sax Basic Editor are products of Polar Engineering And Consulting

'BEORE RUNNING THIS SCRIPT, YOU MUST ADD A REFERENCE TO THE
'MICROSOFT EXCEL TYPE LIBRARY. YOU MUST SELECT EDIT | REFERENCES.
and check off the reference

" compatible with the version of Excel run on the host computer e g. MICROSOFT EXCEL
XX OBJCT LIBRARY (YY)

' The resonanceexcelinterfacel.bas script used the MICROSOFT EXCEL 9.0 OBJECT
LIBRARY(1.3)

"ALSO, MAKE SURE EXCEL ISOPEN PRIOR TO RUNNING THE MACRO AND
THE EXCELTEST.XLS WORKBOOK (or Worksheet in earlier versions of Excel)
"ISOPEN IN EXCEL BEFORE YOU EXECUTE THISMACRO

' LOG OF Changes AND ADDITIONS TO THE EXCEL INTERFACE SOFTWARE (by
Bill Morrow bmorrow@resonance.on.caon June 2,03)
' 1. change program name to resonanceexcelinterface

2. st references as above xx = 9.0 and (1.3) part of reference. Thisprocessis self
explanitory BUT
' it isvitally important not to use two excel references at once. (eg. Excel 5.0 and
9.0 references

simultaneoudly

' 3. Add in integrate module which integrates over wavelength ranges.

3a Use Simpsonsrule integration (A MODULE IN OO). Normalize each signal to
1 nanometer by dividing by wi2-wl1
' 4. Set up five wavelengths which includes two background wavelengths at 281 and
292 nm (to estimate of scattered light)

and three wavelengths around an SO, absorption band at 309.6 nm

5. Calculate band strength by averaging signal on either side and taking ratio with
signal on line
' 6. Usealinear extrapolation of the signal at 292 (based on the slope between 281
and 292) to estimate scattered light
' 7. Remove spectrarecording in excel
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DO NOT MODIFY THE FOLLOWING BLOCK OF CODE
Option Explicit
' #uses "classes\menuverify.bas’
Global ooi As OOIBase32Platinum
Global Ready AsInteger
Global Const INITDONE=66
Global InEvent As Boolean
' END NONMODIFYABLE BLOCK

" declare all excel objects

Global oXL AsExcel.Application
Global oWB As Excel.Workbook
Global oSheet As Excel.Worksheet

' define global arrays for wavelength and intensity

Global i AsInteger
Global j AsInteger
Global jmax As Integer
Global NWL1 Aslinteger
Global NWL2 As|nteger

'Global PixCount As|nteger
Global wl(2048) As Double
Global data(2048) As Double

Global Spect_ StWL AsDouble
Global Spect EnWL AsDouble

Global Spect_Stpix Aslnteger
Global Spect_ Enpix AsInteger
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Global Spect_Array(2048) AslInteger

Global chan As SPECCHANNEL

Global WLO AsDouble "Wavelength offset parameter

Global WLM As Double "Wavelength multiplier parameter

Global CWL1(15) AsDouble 'Center Wavelength array for SO2 slit set (nanometre units)
Global CWL2(15) AsDouble 'Center Wavelength array for Ozone dit set (nanometre units)
Global SHW1(15) AsDouble 'Slit HALF width array for SO2 dlit set (nanometre units)
Global SHW2(15) AsDouble 'Slit HALF width array for Ozone slit set (nanometre units)

Global Stpix1(15) AsInteger
Global Enpix1(15) AsInteger
Global Stpix2(15) AsInteger
Global Enpix2(15) AsInteger

Global BaseRat309 AsDouble
Global BaseRat311 AsDouble
Global BaseRat313 AsDouble
Global StartTimer AsDouble

Public Sub EventGenerator_MacroBegin(ByVa modname As String)

DO NOT MODIFY THE FOLLOWING BLOCK OF CODE
If Ready=INITDONE Then Exit Sub
InEvent=Fase
Set ooi=New OOl Base32Platinum
END NONMODIFYABLE BLOCK

' get the wavelength array
ooi.Spectral Data. GetWavelengthg(chan,wi(0))
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j=0

jmax = 10000

' set garting and ending wavelengths
'‘Compressed Spectrum Mask

Spect SIWL = 308
Spect EnWL= 356.03

'SO2 MASK

WLO=0 'Wave length offset can be
used to correct for temp drift

WLM =1 "Wave length span can be used
to correct for temp drift

NWL1=9 'Number of dlits

CWL1(2) = 270* WLM+WLO'Center wavelength 1 background reference

SHW1(1) =.25*WLM 'Slit 1 half width corrected for wave
length span

CWL1(2) = 280* WLM+WLO'Center wavelength 2 background reference

SHW1(2) =.25*WLM 'Slit 2 half width ....

CWL1(3) = 309.77* WLM+WLO 'Center wavelength 3 low SO2 absorption

SHW1(3) =0.25*WLM 'Slit 3 half ...

CWL1(4) = 310.75* WLM+WLO 'Center wavelength 4 high SO2 absorption

SHW1(4) =0.25*WLM 'Slit 4 half width ...

CWL1(5) = 312.17*WLM+WLO 'Center wavelength 5 low SO2 absorption

SHW1(5) =0.25*WLM 'Slit 5 half width ...

CWL1(6) = 313.08* WLM+WLO 'Center wavelength 6 high SO2 absorption

SHW1(6) =0.25*WLM 'Slit 6 half width ...

CWL1(7) = 314.16*WLM+WLO 'Center wavelength 7 low SO2
absorption

SHWA(7) =0.25*WLM 'Slit 7 half width ...

Resonance LTD.
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absorption

CWL1(8) = 315.43*WLM+WLO 'Center wavelength 8 high SO2
SHW1(8)  =0.25*WLM 'Slit 8 half width ...

CWL1(9) = 316.52* WLM+WLO 'Center wavelength 9 low SO2 absorption
SHW1(9) =0.25*WLM 'Slit 9 half width ...

BaseRat309 = 1.22
BaseRat311 = 1.01
BaseRat313 = 1.01

'‘OZONE MASK

NWL2 =5
CWL2(1) = 306.3* WLM+WLO
SHW2(1) =0.25*WLM 'Slit 1 half width corr for wave length span

CWL2(2) = 310.0WLM+WLO
SHW2(2)  =0.25*WLM 'Slit 2 half width...

CWL2(3) = 313.5*WLM+WLO
SHW2(3)  =0.25*WLM 'Slit 3 half width...

CWL2(4) = 316.8*WLM+WLO
SHW2(4)  =0.25*WLM 'Slit 4 half width...

CWL2(5) = 320*WLM+WLO
SHW2(5)  =0.25*WLM 'Slit 5 half width...

' set gpectrometer channel
chan=chMagter

' get starting and ending pixel from wavelengths

'For compressed spectrum

Spect_Stpix = ooi.Spectrometer. wavelength.GetPixel (chan,Spect. StWL)
Spect_Enpix = 0oi.Spectrometer.wavelength.GetPixel (chan,Spect_ EnWL)

'For SO2 mask

Fori=1ToNWL1

Resonance LTD.
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Stpix1(i) =ooi.Spectrometer.wavelength.GetPixel(chan, CWL 1(i)-SHW1(1))
Enpix1(i) =o0i.Spectrometer.wavelength. GetPixel(chan,CWL 1(i)+SHW1(1))

Next i
'For O3 mask
Fori=1ToNWL2

Stpix2(i) =ooi.Spectrometer.wavelength.GetPixel (chan, CWL2(i)-SHWZ2(i))
Enpix2(i) =ooi.Spectrometer.wavelength. GetPixel (chan, CWL2(i)+SHW2(i))

Next i
‘Configure OO Sheet
' create new grid window
If 00i.SetGridByName("'Integration”) = False Then
ooi.Windows.NewGridWindow(4,30,1," I ntegration")
Call ooi.SetGridActive()
End If

"namethe cdlls

00i.Grid.Format_Grid.ColumnPrecision(1)=2
00i.Grid.Format_Grid.ColumnPrecision(3)=2

00i.Grid.Data_Grid.Text(1,1)="Absorb 310.8"
00i.Grid.Data_Grid.Text(1,2)="Absorb 313.1"
00i.Grid.Data_Grid.Text(1,3)="Absorb 315.4"
Fori=1ToNWL1
00i.Grid.Data_Grid.value(1,i+3)=CWL1(i)

Next i

Fori=1ToNWL1 'NWL2

00i.Grid.Data_Grid.value(1,NWL 1+3+i)=CWL 2(i)
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Next i

" set numerical precision and format

00i.Grid.Format_Grid.ColumnPrecision(2)=2
00i.Grid.Format_Grid.ColumnPrecision(4)=2
00i.Grid.Format_Grid.ColumnExponentialFormat(2)=True
00i.Grid.Data_Grid.vaue(2,1)=1000000000
00i.Grid.Format_Grid.ColumnPrecision(4)=4
00i.Grid.Format_Grid.ColumnExponentialFormat(4)=True
00i.Grid.Data_Grid.value(2,1)=1000000000

size the columns

00i.Grid.Format_Grid.AutosizeColumn(1,2,3,bf SizeBestFit)
'END comment out for excel
"initialize communication with excel
Set oXL=GetObject(,"Excel.Application™)
Set oWB=0XL.ActiveWorkbook
Set 0Sheet=0WB.ActiveSheet
' put the wavelengths into the grid in the excel ss
0Sheet.Cellg(7,1)="Start Time"
0Sheet.Cellg(7,3)=Str(Time)
StartTimer = Timer
0Sheet.Cells(10,1)="sec after gart”
0Sheet.Cells(10,2)="Absorb 310.8"

0Sheet.Cells(10,3)="Absorb 313.1"
0Sheet.Cells(10,4)="Absorb 315.4"

Fori=1To 237
0Sheet.Cells(10,18+i)=wl(Spect_Stpix+i*3)

Next i
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Fori=1ToNWL1
0Sheet.Cells(10,4+1)=CWL 1(i)

Next i

Fori=1ToNWL2
0Sheet. CellS(10,4+NWL 1+i)=CWL 2(i)

Next i

DO NOT MODIFY THE FOLLOWING BLOCK OF CODE
Ready=INITDONE
END NONMODIFYABLE BLOCK

End Sub

Public Sub EventGenerator_NewSpectraReady(ByVa windowname As String, ByVal
channels As Integer)

DO NOT MODIFY THE FOLLOWING BLOCK OF CODE

If Ready<>INITDONE Then Exit Sub

If ooi.InNextScanWait=True Then
ooi.InNextScanWait=False
Exit Sub

End If

If ooi.InTimeWait=True Then Exit Sub

If InEvent=True Then Exit Sub

InEvent=True

END NONMODIFYABLE BLOCK
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"this On Error statement is necessary. when you edit acell
"in Excel while the script isrunning, Excel generates an
"error. automation clients are unalbe to access cell contents
"while it is being edited. the On Error statement causesthe
" script to gracefully continue

On Error Resume Next
" with each new spectrum, get the desired wavelength
"Dimwl AsDouble
'wI=340 ' 0Sheet.Cells(5,3)

" define local variables
Dim M AsDouble
Dim X AsDouble
Dim B AsDouble
Dim RFux1(9)
Dim CRFlux1(9)
Dim CRFlux2(5)
Dim RFux2(5)
Dim CurPix AsInteger

' get processed spectral data

0oi.Spectral Data. GetProcessedSpectrum(chM aster,data(0))

Ykkhkkkkkkhkkhkkkk Cre&e Comprw Wrum khkkkkhkkhkkhkhkhkhkkhk*k

'Cregte average

'integrate

Fori=1ToNWL1
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RHux1(i)=0
For CurPix = Stpix1(i) To Enpix1(i)
RFux1(i) = RFux1(i) + data(CurPix)
Next CurPix
RFux1(i) = RFux1(i)/(Enpix1(i)-Stpix1(i))
Next i

Fori=1ToNWL2
RHux2(i) =0
For CurPix = Stpix2(i) To Enpix2(i)
RHux2(i) = RFux2(i) + data(CurPix)
Next CurPix
RHux2(i) = RFux2(i)/(Enpix2(i)-Stpix2(i))
Next i

"USE CODE BELOW IFDATA GOING TO EXCEL
' put the datainto the excel spreadsheet

j=j+l

M = (RHux1(2)-RHux1(1))/(CWL1(2)-CWL1(1))
B = RFlux1(1)

Fori=1To2
CRFlux1(i) = RFlux1(i)
Next i
Fori=3ToNWL1
X = CWL1(i) - CWL1(2)
CRFlux1(i) = RFlux1(i) - B '(M* X+ B)

Next i
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Fori=1ToNWL2
X = CWL2(i) - CWL1(2)

CRFlux2(i) = RFlux2(i) - B '(M*X+ B)
Next i

00i.0Sheet.Cells(10+j,1)= Str(Timer-Start Timer)
00i.0Sheet.Cells(10+),2)= -
Log(2* CRFlux1(4)/(CRFux1(3)+CRFlux1(5))/BaseRat309)
00i.0Sheet.Cells(10+},3)= -
Log(2* CRFlux1(6)/(CRFHux1(5)+CRFlux1(7))/BaseRat311)
00i.0Sheet.Cells(10+),4)= -
Log(2* CRFlux1(8)/(CRFux1(7)+CRFlux1(9))/BaseRat313)
Fori=1ToNWL1
00i.0Sheet.Cellg(10+],4+i)= RFux1(i)
Next i
Fori=1ToNWL2
00i.0Sheet.Cell(10+,i+4+NWL 1)= RFlux2(i)
Next i
'Put continuous spectrum into Excel
Fori=1To 237

' 0Sheet.Cells(10+),18+i)=(data( Spect_ Stpix+i* 3-
1)+data(Spect_Stpix+i* 3)+data(Spect_ Stpix+i*3+1))/3

Next i

' USE CODE BELOW |IF DATA GOING TO SHEET IN OOI32 PLAT

' put the datainto the grid in the ooibase sheet
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0oi.Grid.Data_Grid.value(2,1) = -Log(2* RFlux1(4)/(RFlux1(3) +
RHux1(5))/BaseRat309)
0oi.Grid.Data_Grid.value(2,2) = -Log(2* RFlux1(6)/(RFlux1(5) +
RFlux1(7))/BaseRat311)
0oi.Grid.Data_Grid.value(2,3) = -Log(2* RFlux1(8)/(RFlux1(7) +
RFux1(9))/BaseRat313)
00i.Grid.Data Grid.value(3,1) = -
Log(2* CRFlux1(4)/(CRFux1(3)+CRFlux1(5))/BaseRat309)
00i.Grid.Data Grid.vaue(3,2) = -
Log(2* CRFlux1(6)/(CRFHux1(5)+CRFlux1(7))/BaseRat311)
00i.Grid.Data Grid.value(3,3) = -
Log(2* CRFlux1(8)/(CRFux1(7)+CRFlux1(9))/BaseRat313)

Fori=1ToNWL1

00i.Grid.Data_Grid.value(2,i+3)= RFIux1(i)
00i.Grid.Data_Grid.value(3,i+3)= CRFIux(i)

Next i

Fori=1ToNWL2

00i.Grid.Data_Grid.value(2,i+NWL 1+3)= RFIux2(i)
00i.Grid.Data_Grid.value(3,i+NWL 1+3)= CRFIux2(i)

Next i

DO NOT MODIFY THE FOLLOWING BLOCK OF CODE
InEvent=False
END NONMODIFY ABLE BLOCK

End Sub
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