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1. Instrument specifications

The following specifications represent only a selection. For additional documentation please contact the Keck staff.

· The Instrument has two lamps:


UV light:
       Deuterium lamp (shorter lifetime, expensive!)

VIS/NIR light:       Tungsten lamp

· The instrument has two detectors: 

UV/VIS:
R928 Photomultiplier

NIR:

Cooled PbS detector

· Wavelength Range: 175 – 3300nm.

· UV/VIS detector (175-850nm): R928 PMT

· NIR detector (800-3300nm): cooled PbS

· Wavelength Accuracy: UV-VIS (0.1nm, NIR - (0.4nm.

· UV- VIS limiting resolution: < 0.05nm

· Wavelength Reproducibility:

· UV-VIS <0.025nm, STD (10 measurements) < 0.005nm

· NIR <0.1nm, STD (10 measurements) < 0.02nm

· Photometric Reproducibility (Abs, using NIST 930 filters, at 590nm, 2nm SBW, 2sec averaging time)

· Max deviation at 1AU <0.0008 AU

· STD for 10 measurements <0.00016 AU

· Photometric Accuracy: at 1 AU  (0.0006, at 0.3 AU (0.0003

· Spectral Bandwidth :


UV-VIS   0.01 to 5.00nm in 0.01nm steps

NIR 0.04 to 20nm.

· Maximum Scan Rate: UV-VIS  2000nm/min, NIR  8000nm/min

· Data Interval : UV-VIS 0.005 – 1.111nm, NIR 0.02 to 4.444nm

· Can collect scans linearly in wavenumber mode.

· Data collection rate for kinetic studies: 1800 points/min

· Working absorbance range up to 6 AU.

· 6 x 6 sample holder for up to 12 samples or 6 samples and 6 references at the time; smalles cuvette usable: 4mm width

· Peltier cooled sample holder, temperature range: -10 to 100 (C

2. Accessories supplied by the Keck Facility

· 6x6 peltier thermostated sample holder
· Two solid sample holders
· Temperature probe with two sensors
· Ball-point tool for mounting and dismounting sample holders
· 2 cuvettes which fit with temperature probe stoppers for melting studies (available upon request)
· Nitrogen-purging device (available upon request)
3. Supplies to bring for your experiment

We recommend that you bring the following items which are either required for the operation and the cleaning, or have been proven useful to have.

· Cuvettes, if applicable

· kimwipes

· floppy disk for data (PC does not have a zip drive, but is networked for file transfer)

4. Things to consider in advance

· For best and most accurate results, it is recommended to use the Cary 500 in double beam mode whenever possible!

· Allow the lamp to warm up at least 30 min before starting your experiments.

Warm up time, if kept as a reasonable length, is free of charge. Log out during this time.

· The Cary 500 is connected to 2 network printers located on the lower table shelf beneath the InstantImager B (just behind you) 

· Limitation of 6x6 sample holder: smallest cuvette usable: 4mm width (Especially important to consider when using black mask cuvettes!)

For details on which cuvette to choose refer to chapter 8.10.

5. How to operate the Cary 500 Instrument - General 

Please use the following step-by-step list as a convenient guide for start up and shut down routine. For more detailed instructions about specific operation principles refer to the on-line manual (Cary Help software module). In addition, please feel free to ask the Keck staff for help or advice at any time.

5.1. Before you switch anything on:

· Check that all accessories are present and not damaged. Inform the Keck staff about any missing or damaged parts.

· Follow the Keck Facility radiation rules and survey the instrument

· Set up the hardware according to your experimental needs

Use the Ball-pointer tool for mounting and dismounting sample holders.

Caution! Do not scratch the light path windows when rearranging the sample compartment!

Never ever plug accessories into instrument sockets when the instrument is switched on.

Get assistance from the Keck staff if needed
5.2. Get started…

· Log on using the logon terminal

· Turn on the computer (log on: keck, password: keck)

· Open the software module you wish to use

· Turn on the instrument using the red power switch on the lower      left front

· Wait until the start-up routine has finished. (Check status line in the lower left)

[During the start-up routine both lamps start up and the instruments scans for 656nm and 486nm emission lines, which are then be used to calibrate the monochrometers] 

· Go to Setup…\Options

· Click on the light source button appropriate for your experiment

175nm-350nm UV only    Please switch off the short-lifetime          and expensive UV Deuterium lamp    when not needed.

350nm-3300nm VIS only   

175nm-3300nm UV/VIS

· Click OK.

· Allow the lamp to warm up for at least 30min. Log off using the logon terminal during this time.

5.3. Start your experiment

The following steps apply to most applications. For more specialized experiments please refer to the on-line manual (Cary Help software module) and/or ask the Keck staff for assistance. 

· Go to Setup…\Options and chose double beam mode

· Go to Setup…\Baseline and chose Baseline correction (second choice)

· Set all other parameters for your experiments in the Setup window

· Click OK

· To align your film or solid sample in the light path, 

Follow steps 1-4 (when not using the 6x6 sample holder) :

1. Go to Commands\GoTo…

2. Check ‘zero order” box and click OK 

(monochrometers are moved to zero wavelength and the shutters are opened)

3. Observe light beam by holding a paper card into the light  path

4. Check and correct alignment with the sample and the reference

· Take a first baseline scan with no sample of reference in the sample compartment.
· Place one reference sample in the sample beam (front) and one reference sample in the reference beam (rear)

· Take a second baseline scan with reference samples in the sample beam (front) and in the reference beam (rear) 

· Place your first sample in the sample beam, leave one reference sample in the reference beam, and start acquiring data by pressing the green traffic light button.

5.4 When running an experiment…

· Do not pipet fluids into any cuvette sitting in the sample holder.

 Take the cuvette out at first! 

5.5 Shut Down procedure

· Save your data to your own disk, email, or FTP them.

· Set the wavelength back to 500 nm in the software before shutting off the instrument.  Go to the commands menu, select “Go to”, enter 500 in the text window.

· Close the software

· Take out your samples

· Switch off the instrument

· If applicable: turn off the temperature controller

· Shut down the computer 

· Log off using the logon terminal

· If you have changed the hardware setting, convert it back to 6x6 sample compartment and put away all accessories used

· Never ever plug accessories into instrument sockets when the instrument is switched on.
· Clean up the work place

6. How to operate the Cary 500 with the Diffuse Reflectance Accessory (DRA)

The Diffuse Reflectance Accessory for our Cary 500 UV-VIS-NIR Spectrophotometer expands the range of possible transmission spectroscopy experiments to turbid, translucent or opaque samples, but has also traditionally been used to characterize solar material or painted surfaces. The sphere can be used to measure the diffuse and specular reflectance or the diffuse reflectance only, though it has been pointed out by Varian experts that the sphere is particular powerful for measuring total reflectance and somewhat less accurate for measuring specular reflectance of high absorbing materials.

7.1. DRA-Specifications

The inside surface of the sphere is covered with PTFE  halon, a white Teflon powder. Halon reflects most wavelength up to 99%. As stated, the total reflection is wavelength depended, and has around 800nm a minimum. 

During training users are supplied with a prewritten method including a correction spectrum, which automatically corrects each DRA scan for imperfections of the supplied PTFE halon reference plate.

· recommended wavelength range: 250-2500nm 

· detectors: PMT R280, PbS 95mm2 area 

· sphere diameter: 110mm 

· Internal coating: Polytetrafluoroethylen, 2g/cm3, 4mm thick 

· port area total surface area ratio: 3%

· sample port size: 16mm diameter 

· minimum sample size: approximately 8 mm W x 12 mm H 

· maximum sample size: approximately 100 mm W x 200 mm H

Label D up: only diffuse reflectance of sample gets measured, spectral component of sample gets directed out of sphere.

Label S up: diffuse reflectance and spectral component of sample is 

measured.

7.2. DRA - Things to Consider in Advance

NEVER connect the DRA to instrument when instrument is on!! It would destroy the DRA!

NEVER set the instrument to ZERO ORDER (white light) while the DRA is connected to the instrument. It would blind the PMT’s of the DRA, and destroy them.

NEVER perform alignment or calibration procedures without the assistance of the Keck staff. You can expect to get the DRA in full working order without having to adjust anything.

· Refer to the supplied manual and literature for basic information about the DRA and Diffuse reflectance measurement

· The sphere can be used to measure the diffuse and specular reflectance or the diffuse reflectance only, though it has been pointed out by Varian experts that the sphere is particular powerful for measuring total reflectance and somewhat less accurate for measuring specular reflectance of high absorbing materials.

· Around 800nm halon has high absorbance and therefore less than 99% reflectance: bad range for reflectance measurements

· Connecting the DRA to instrument automatically reverses sample beam and reference beam to sample beam (rear), reference beam (front) 

· Best alignment light: 550nm green (darken the room to see it!)

· If sample does not cover the DRA sample port it is recommended to fabricate a mask and to use it with both the PTFE reference plate and the sample. Ask the Keck staff for instructions!

7.3. DRA-Before you switch on anything…

· Sign in using the sign-in folder in room 4167.

· Check that all accessories are present and not damaged. Inform Keck staff about any missing or damaged parts!

· Follow the Keck Facility radiation rules and survey the instrument

· Take out 6x6 sample holder and ground plate

· Mount DRA and plug it in

· Set the DRA into D-mode (label D up)

Use the Ball-pointer tool for mounting and dismounting sample holders!

Caution! Do not scratch the light path windows when rearranging the sample compartment!

Never ever plug accessories into instrument sockets when the instrument is switched on.

Get assistance from the Keck staff if needed!

7.4. DRA-Get Started…

· Log on using the logon terminal

· Turn on the computer (log on: keck   Password: keck)

· Open the software module “Scan”

· Turn on the instrument using the power switch on the lower left front

· Wait until the start-up routine has finished. (Check status line in the lower left)

[During the start-up routine both lamps start up and the instruments scans for 656.1nm and 486nm emission lines, which are then be used to calibrate the monochrometers] 

· Got to File\ Load method\ and load DRA method saved in you directory during the training session

· Go to Setup…\Options

· Click on the light source button appropriate for your experiment

250nm-350nm UV only    Please switch off the short-lifetime and expensive UV Deuterium lamp when not needed!

350nm-2500nm VIS only   

250nm-2500nm UV/VIS

· Click OK.

· Allow the lamp to warm up for at least 30min. Log off using the logon terminal during this time.

7.5. DRA-Start your experiment

· Perform Error checks by referring to the instructions given in the DRA manual on page 20 (yellow flagged) as regular as you wish. 

· Begin measuring your sample by following the instructions given in the DRA manual starting page 22 (red flagged)

Recommendations:

· Cover the sample compartment during the measurement with the black cloth provided in order to prevent any stray light leaking into the sample compartment. 

· Consider increasing Average time for weaker samples

· Align your sample carefully in front of the sample port by using 550nm light (CAUTION; NO ZERO ORDER LIGHT!!)

7.6. DRA-Shut down procedure

· Shut down the instrument and remount the DRA by following the steps outlined in chapter 5.5 of the handbook

· In addition: Cover the DRA sample port with parafilm as to protect it against dust, clean and store all DRA accessories under foam bottom of the DRA cover box

8. User Tips

8.1.The 800 detector change problem – Varian comments

Step in Spectrum at 800 nm on the Cary500 Spectrophotometer

Authors: Bob Francis, Alan Marks, Shane Bortoli, Travis Burt

January 1999

8.1.1. Introduction

The scan range of the Cary 500 spectrophotometer is 175 nm - 3300 nm. At 800 nm the cooled PbS detector is replaced by a photomultiplier tube (PMT), the 1192 nm blazed grating changes to the 250 nm blazed grating and a filter is inserted to reduce NIR stray light.  If this change of optical components is not treated carefully a step may appear in the collected spectra at 800 nm.  Here we describe the major physical causes of this step to assist users in minimizing this effect.

8.1.2. Detector Linearity

The range of the PMT is 175 nm - 900 nm.  The range of the PbS is 700 nm - 3300 nm. 

The PMT is inherently more linear in its response than the PbS detector. The PbS detector linearity can be improved by correcting the signal processing.  The correction factor is automatically calculated at 864 nm with an energy setting of E=3 using the Validate Application. A measurement which is performed at an energy setting of E=3 will match the calibration conditions and is therefore more likely to reduce the size of the step.

Note: As the Energy values increased the noise level also increases. To compensate for this you can increase the signal averaging time or operate in Signal-to-Noise mode.

8.1.3. Non-uniformity of Detector and hysteresis

The photosensitive area of a PMT, the photocathode, does not have a uniform response across its width or height (8 mm x 24 mm).  Sensitivity drops off rapidly towards the edge and ends of the photocathode because the PMT geometry favors electrons, which are emitted from the center of the photocathode over those which are emitted from the outside.  The cross-sectional area of the beam at the detector is approximately 5 mm x 10 mm.  The photoconductive area of the PbS detector (5 mm x 5 mm) also shows inherent variations in sensitivity across its surface but less so than the PMT.  The cross-sectional area of the beam at the PbS detector is approximately 3 mm x 4 mm.

It is therefore imperative that the light beam strikes the same area of the detector during zero, background and sample scans.  Any misalignment of the instrument or an accessory will contribute to a larger signal difference at detector change.  Of course correct alignment of an accessory can only be accomplished after the instrument alignment has been optimized first.

When the voltage applied to a photomultiplier changes, it takes a finite time for the gain of the PMT to re-stabilize. This is known as “hysteresis”. While every effort is made in the tube design to reduce it, hysteresis of order 1% of the signal can remain. The use of double beam optics further reduces the effect. The remainder is affected by the shape and degree of overlap of the sample and reference beam patches on the detector. This is optimized as far as possible during the alignment of the Cary 500. Nevertheless, a small effect may remain, and may be observed as an inconsistent baseline correction when scanning across the detector change at 800 nm.

Two effects may be observed (positive or negative offset), depending on the wavelength the instrument is set to before the baseline is run, the starting wavelength in the visible range and the end wavelength.

Where a scan includes part of the NIR range, the voltage on the photomultiplier remains set for the last wavelength of the previous scan until it changes to that required at the detector change wavelength, which is usually very different. This can introduce “hysteresis”, unless a pre-scan establishes a repeatable amount of hysteresis for the baseline correction scan.

Hysteresis effects in the PbS detector arise from different mechanisms. PbS detectors are far from ideal, suffering from a variety of limitations, but are still the most effective for covering the wavelength range from 800 to 3300 nm. Their limitations include, non-linearity, hysteresis (with time constants from milliseconds to days), temperature sensitivity (this is why we peltier cool the detector) and angular effects. Getting the best performance out the PbS detector is a complex issue. Running a pre-baseline establishes a consistent history prior to running a baseline correction scan.

8.1.4. Non-uniformity of Sample

Sample non-uniformity’s can exacerbate effects arising from detector non-uniformity.

Some examples include:

Dust, dirt, oils and other surface artifacts, which can redirect the light path, or vary the beam uniformity.

Sample heterogeneities can also result in preferential absorption of the beam and result in variations in beam uniformity.

Another change, which occurs at the detector change, is resolution or spectral bandwidth. If the instrument is operating in Auto Slit mode in the NIR the slits are usually wide open, e.g. 20 nm, at the detector change wavelength. The slit on the visible side most likely will be approximately 2 nm. This change in slit will change the “spot” size of the light beam on the sample. If the sample is not homogeneous a step can occur.

Note: A 2 nm slit width with the UV-Vis grating has the same physical width, and sample patch size, as an 8 nm slit width with the NIR grating. If you do not want to use these slits and you are operating in Auto Slit mode you can vary the energy value in the NIR region at 801 nm in order to maintain a factor of 4 difference from the visible slit and the NIR slit. Make sure the Display Status window is visible do you can monitor the current slit changes. 

8.1.5. Detector change on the side of a peak

A rapidly changing transmission or reflection spectrum at the detector change may contribute to the step size, especially with large slits.  The PMT and PbS detector sensitivity is changing rapidly, and in opposite directions, at the change wavelength.  With large slits, this can skew the slit profile in opposite directions too and result in the equivalent of a wavelength error. The PMT will over emphasize the short wavelength end of the slit profile and the PbS will favor the long wavelength end.  For a rapidly changing sample, this will result in a step.  Choosing a change over point in a flat part of the sample spectrum and reducing the slitwidths will reduce these influences. 

8.1.6. Polarization

Does your sample polarize light?

To check your sample for light polarization-hold two translucent samples together in front of a light source and rotate one sample in respect to the other. If your samples change the intensity of the light source then they polarize the light.

The detectors show preference for a particular plane of polarization of the incident light.  A grating continuously changes the polarization of incident light as it scans from longer wavelengths to shorter wavelengths.  At the grating and detector change there will be a large change in the polarization of incident light as the spectrophotometer moves from the short wavelength side of the NIR grating to the long wavelength side of the UV-Vis grating.

Optically inactive samples do not change the polarization states of the beams, but optically active samples do, resulting in a difference in measurement transmission before and after the grating/detector change. Using a depolarizer after the sample in the sample beam should minimize this effect. In some cases the use of a polarizer before the sample and a depolarizer after the sample can eliminate or minimize this effect.

8.1.7. Fluorescence effects

As mentioned above the PMT sees light out to approximately 900 nm and the PbS detector sees light out to approximately 3300 nm. If the sample exhibits fluorescence or phosphorescence a step could occur. This can be eliminated by placing an appropriate blocking filter after the sample to eliminate the longer wavelength luminescent light.

8.1.8. Rear Beam attenuation

Rapid changes in absorbance can also introduce a step in the baseline at the detector change wavelength. It is recommended that a Rear Beam attenuator be used for high absorbing or low transmitting samples. A rule of thumb table is as follows:

	Sample absorbance/%T or %R
	Recommended rear beam attenuation

	3 Abs or 0.1%T or %R
	( 1.5 Absorbance

	4 Abs or 0.01%T or %R
	( 1.5 Absorbance

	5 Abs or 0.001%T or %R
	( 1.5 Absorbance

	6 Abs or 0.0001%T or %R
	( 3.0 Absorbance


8.1.9. 0%T Baseline correction

Both the PMT and PbS detectors have varying amounts of dark current and zero offsets. To compensate for these differences it is recommended for highly absorbing or low transmitting samples that a “0%T” baseline is performed in addition to the 0 Abs or 100% baseline correction. This is one of the selections in the Baseline tab of the software.

	Instrument or accessory type
	Recommendation for 0%T baseline

	Cary 500 base instrument
	Block the beam with a metal plate. Place the metal plate against the right-hand wall of the sample compartment.

	Diffuse Reflectance accessory (Reflectance mode measurements)
	Open the sample port so that the light is passing through the port into the black cavity)

	Diffuse Reflectance accessory (%T transmittance mode measurements)
	Block the sample entrance port with a metal plate. Place the metal plate up against the entrance port wall of the sphere. 

	Absolute Specular reflectance accessory (SRA)
	Set the accessory to the “W” position so that the light passes through the sample measurement plane and into the Extended Sample compartment cavity.

	Variable Angle Specular reflectance accessory (VASRA)
	Remove any sample and set the accessory so that the light passes through the sample measurement plane and into the Extended Sample compartment cavity.


8.1.10.Cary Win UV software control

If you are experiencing a step change problem at the detector change wavelength it is recommended you use Independent control. This gives you flexibility to change parameters independently from the NIR to the UV-Visible regions. Some specific suggestions are:

· For a rapidly changing signal or peak at 800 nm change the Detector change wavelength located in the Options tab. Change to a flat portion of the spectrum if possible.

· Change the Measurement mode from Auto to Fixed SBW (slit). Select a fixed slit in the NIR region so that the change in spectral bandwidth is not so great on your sample at the detector change wavelength (Note: Larger slits cannot be used for the entire NIR range due to over-ranging of the signal on the PbS detector. A rule of thumb would be to start with a slit of 2 nm and move upwards according to the wavelength range).

· If you must work in Auto mode try increasing the Energy value from 3 to a higher value. This will reduce the slit to a lower number at the detector change wavelength.

8.1.11. Cary Win UV ADL Hook program 

You must consult Keck staff before making any changes to the instrument settings!!

Built into the Cary Win UV software is an Applications Development Language called ADL. ADL commands and programs exist for controlling all aspects of the system. If everything discussed above does not reduce the detector change wavelength offset to an acceptable level it is possible to make additional adjustments using an ADL program.

The system is designed so that three effects occur by default at 800 nm:

· Stray light filter change

· Grating change

· Detector change

The filter change is set in the firmware and cannot be changed. However, using an ADL program the Grating change and Detector change wavelengths can be moved. We have seen in some cases separating these three change wavelengths can eliminate or reduce steps in the baseline. The ADL program can be acquired by contacting the following email address:

UV@osi.varian.com
If you request this program it will be supplied as a self-extracting file. Copy the file to the desktop. Then when you double click on the file it will create automatically an ADL Selector program icon. Double click on this icon to bring up the ADL Selector program window. Then click on the ADL program called Detector-Grating Wavelength selection and follow the instructions which appear in the README file.

8.1.12. Thick or long samples

When measuring the transmittance of long or thick samples the beam can be diverted so that the beam image does not fall in the same spot on the detector surface. This can also contribute to a step at the detector change wavelength. If none of the corrections and actions mentioned in this document help with this situation it is recommended you consider using a Diffuse Reflectance accessory or integrating sphere as your detector. The sample is mounted on the transmittance port of the integrating sphere detector. In this configuration any deviations of the beam from the sample will be compensated by the integrating sphere detector.

8.2.The 800 detector change problem - listserv comments

Dear Keck Cary 500 users. On the following pages I‘ve listed discussions from the Cary listserv or information’s from other sources which might be of interest for you:

Question:

Dear Cary users,

Does anyone have a fool-proof method for eliminating the measurement step upon the detector change at (normally) 800 nm?

I even have to confess I don't fully understand why such a detector 

step occurs, if both 100% and 0% baselines have been recorded 

beforehand.

Any comments are greatly appreciated!

Sincerely,

Dirk Poelman, Dr.

University of Gent

Dept. of Solid State Science

Krijgslaan 281 / S1

B-9000 Gent, Belgium

Tel. (32) 9 264 43 67

Fax. (32) 9 264 49 96

From Minh-Ha Nguyen

We have had a Cary 5E since 1991, and we have the same problem, a step at the wavelength 800nm, because of changing detectors at this wavelength. We solved this problem (as shown by manual)by adjusting the energy of the incident light beam at the wavelengths of 801 and 798.  For a bigger step, we use an small ADL program (written by ourlseve) to fix it by calculating the ratio of the intensity I(798)/I(801) and using this factor to scale the intensity for 801nm and bigger.

Minh-Ha Nguyen
From Ray Carter <ray.carter@cmst.csiro.au>

> The change occurs with the change of diffraction grating. There are 2 gratings mounted back-to-back on the same shaft. When the shaft flips to change gratings, a shift in transmittance may occur. If the shift

was completely reproducible, the correction with the baseline would fix it. However, the shift in transmittance on flipping the shaft is

not completely reproducible. It is this lack of reproducibility that

brings about the jump in the so-called corrected result at that

wavelength.

 If this change is particularly sensitive, you may think it worthwhile

to perform several traces. You may be lucky enough to have a

transmittance shift on a particular trace to match that of the

baseline run, in which case the jump will be eliminated or be greatly reduced.

From Dirk Poelman

This lack of reproducibility would be horrifying!

This morning (I guess it was night for you, then), I made a quick 

test, measuring the same filter over and over again. Although there 

were some very small changes, the overall detector step remained the same.

I also tried some experiments with polarising and depolarising the 

beam, with little or no effect.

Then I found something very interesting: Upon measuring a perfectly 

homogeneous grey filter, I measured no detector step, while on a very dirty (I'm working in a university :-)) colour filter, I got a 

detector step of about 2% (between 78 and 80% transmittance at 

800nm). After cleaning, the transmittance was a few percent higher, 

and the detector step had GONE.

My interpretation for the moment is that, due to the abrupt changes 

in optics at 800nm - mainly the change of gratings - the form of the 

beam at the sample changes. Therefore, an inhomogeneous sample will be illuminated differently above and below 800nm. The measurement setup was such that the PHYSICAL slits were the same in VIS and IR (2nm and 8nm respectively).

8.3. Printing graphs

How can I change  the color of the traces? My printer does not print the lines when they are colored.

Answer from Varian:

Their is no way to make color changes, but you can make the traces thicker by pressing the second icon over the graph where you can change trace thickness.  This should cause the printout to look much better.

8.4. Scanning solid samples

For scanning solid samples mm for mm, set cycle mode to 100 (Setup…\Access 3-tab)

8.5. Rear beam attenuation

If a sample reduces the light intensity in the sample light path to an extent that makes rear beam attenuation desirable (because detector output won’t be linear if PMT is “blinded” by unobstructed reference beam compared too low sample light beam!!), one could achieve this quickly by taping a kimwipe in front of the rear-beam-detector window

8.6. Baseline correction options

The baseline tab enables you to choose the type of baseline/s that you want to use in the Scan run. The different types of baseline corrections are particularly useful with some of the Varian accessories. You can collect a baseline immediately before scanning a sample or use a stored baseline.

 Note:

All corrections are performed with the raw transmission data that comes directly from the instrument. These transmission values are then converted into the selected Y mode for display.

A baseline cannot be applied to a sample where the abscissa range of the sample exceeds that of the baseline. If you wish to use that baseline then you will need to reduce the range of the scan by changing the Start and Stop fields on the Cary tab of the Setup dialog.

8.6.1. Baseline Correction

Select this option to apply a baseline correction (Baseline) to the sample scan (S) that is collected from the instrument as transmission values.

This correction is thus:

(S)/(Baseline)

8.6.2. Zero/Baseline Correction

Select this option to apply a 100%T baseline correction (100%TBaseline) and a zero line correction (0%TBaseline) to the sample scan (S). This correction is performed with the raw transmission data and is thus:

((S)-(0%TBaseline))/(100%TBaseline-0%TBaseline)

With this option, the Cary will prompt you to perform a 100%T baseline first, followed by a 0%T Baseline when you perform a baseline collection.

This baseline option corrects for any inherent variations in the electronic zero line of the instrument. You should use this baseline option if your samples have areas of very low transmission (high absorbance) as any variations in the instrument's zero line will effect your measurements if they you do not correct for these. You should refer to ASTM method E903 for further details.

8.6.3. Zero SRA correction

Select this option to apply a 100 %T baseline correction (100%TBaseline)

and a zero line correction (0%TBaseline) to a sample (S) measured with an Absolute VW Specular Reflectance Accessory (SRA).

 Note:

The VN SRA and the single bounce relative SRA accessories should not use this correction. Select a Baseline/Zero correction instead.

This correction is performed with the raw transmission data and, due to the double bounce on the sample, is thus:

Sqrt(((S)(0%TBaseline))/(100%TBaseline-0%TBaseline))

With this option, the Cary will prompt you to perform a 100%Tbaseline first, followed by a 0%TBaseline when you perform a baseline collection.

You should refer to ASTM method E903 for further details.

8.6.4. Zero *Std. Ref. Correction

Select this option to apply a 100 %T baseline (100%TBaseline) correction and a zero line correction (0%TBaseline) to a sample (S) measured with a reflectance accessory which is not absolute (e.g. a Diffuse Reflectance Accessory or the Variable Angle Specular Reflectance accessory). The Cary then multiplies the result by the appropriate value in the 'Baseline Stdref' file which are the transmission values associated with the Standard Reference material you used to establish the baseline. Refer to the help for the Diffuse Relectance accessories for further details about Standard

Reference materials.

This correction is performed with the raw transmission data and is thus:

((S)-(0%TBaseline))/(100%TBaseline-0%TBaseline)) x (Baseline Stdref)

With this option, the Cary will prompt you to perform a 100%T Baseline first, followed by a 0%TBaseline when you perform a baseline collection.

8.6.5. Known Mirror

Select this option when you are using a VW Specular Reflectance Accessory (SRA) with a small sample or a sample of low reflectance. Refer to your SRA manual for more information.

 8.7. How to check cell holder alignment

Varian comments:

If you are using microcells or flow cells with a central aperture you should check the alignment of the cell holder relative to the beam in the instrument. To do this, place the cuvette in the cell holder in the instrument. Tape some semi-transparent tape over the front of the cell holder (this is the left hand side for a Cary 1, 3, 4, 5, 100, 300, 400 or 500 series instrument and the right for a Cary 50 series instrument). Start WinUV* Cary application and wait until the Start button is active. Press F4 and check the Zero order check box and press OK. The instrument will drive to 0 nm which gives white light in the sample compartment. You should now be able to see the light beam on the tape (you may have to dim the room lights to see it). Mark the position of the beam on the tape. Press F4 again and OK, to change the wavelength again (leaving the instrument at 0 nm can damage the detector). Remove the cell holder and hold it up to the light so that you can see the position of the cuvette aperture relative to the beam position that you marked. You can change the height of the cuvette by adjusting the screw underneath the cell holder - you may have to remove it altogether. 
*If you are using the Cary DOS software go to the Calculator page, press F2 and type: zerotest(0).

8.8. Temperature Scans – reference corrections

To assure double beam mode, do the following:

· Open the  “Thermo” software module 

· Click onto the “Setup…” button

· Go to “Accessory 1” tab

· Check the box “use cell changer”

· Check the cell box where the sample is placed in (#1-6)

· Place your reference sample in the corresponding cell position

· Start your measurement 

8.9.Using the Temperature probe inside the cuvette

Varian comments:

You can use the optional Temperature Probe accessory to monitor the temperature of the solution inside the cuvettes. You can use 2 Temperature Probes at the same time, allowing you to monitor 4 cuvettes. The Temperature Probe is supplied with several cuvette stoppers, each with a hole to allow a probe to be pushed into the solution. Make sure that you position the probes so that they do not impede the light beam. You can do this by pushing the probe into the solution whilst watching the Absorbance value at a single wavelength (try 500 nm)- if the Absorbance value decreases, pull the probe up until it is not in the light beam (alternatively, you use one probe in a cell in a multicell holder and exclude that cell from the measurement). You can use a Temperature Probe with most cuvettes, except for the ultra microcells and flowcells (the holes are not big enough to fit a probe in).

8.10. Which cuvette to use

Varian comments:

How do you choose from the seemingly endless array of cuvettes from the various manufacturers? We've made it easy for you by commissioning cuvettes to be designed to suit the Cary instruments - you can then be assured that you will optimize the light throughput for your measurements and minimize errors. If you are using microcells with a multicell holder they also need to have an aperture width of at least 4 mm. We recommend that you use self-masking cuvettes as errors can be introduced when the light is channeled down a glass interface of an un-masked microcell instead of passing through the solution. 

For a guide on what cuvettes we recommend with the different Cary instruments and accessories refer to: 


http://www.varianinc.com/cgi-bin/nav?varinc/docs/products/spectr/uv/ordering/cells/ 

8.11. Calculation of Film Thickness 

It is possible to use Absorbance data for the calculation of thickness and optical constants of film layers, and Varian offers ADL Pack (Photonics ADL pack) on their web site for download that claims to do these thin film calculation. However, in cooperation with Keck users and Varian application scientists we firmly established that this ADL Pack does not work. The alternatives we were able to find were also not completely satisfying, but might be sufficient depending on the application.

If you are interested in more details please contact the Keck staff.
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