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1. Instrument specifications

The following information has been provided by the manufacturers of the instrument. 

Model:

J-715
Manufacturer:
Jasco Inc.

· Light source: 150W air cooled xenon lamp

· Optical system flushed with nitrogen gas provided via liquid nitrogen tank 

· CD wavelength range: 165-900nm and 400-1100nm (2 separate head-on PMT’s)

· Wavelength accuracy:


(   0.2 nm at 165 ~ 180 nm

· 0.1 nm at 180 ~ 250 nm

· 0.3 nm at 250 ~ 500 nm

· 0.8 nm at 500 ~ 800 nm

· 2.0 nm at 800 ~ 1100 nm

· Spectral bandwidth: 
0.1, 0.2, 0.5, 1, 2, 5, 10 nm

· Slit width: 
automatic or manual control (1 ~ 3000(m)

· Response:
0.5, 1, 2, 4, 8, 16, 32, 64 msec;

0.125, 0.25, 0.5, 1, 2, 4, 8, 16 sec

· Scanning speed: 1, 2, 5, 10, 20, 50, 100, 200, 500, 1000, 2000, 5000 nm/min

· Sensitivity display: (1, 2, 5, 10, 20, 50, 100, 200, 500, 1000 mdeg

· CD full scale: ( 200 mdeg (sensitivity display of (1, 2, 5, 10, 20, 50, 100 mdeg)

     
( 2000 mdeg (sensitivity display of ( 200, 500, 1000 mdeg)

· Vertical axis resolution: 0.01 mdeg (sensitivity display of (1, 2, 5, 10, 20, 50, 100 mdeg)

· Vertical axis resolution: 0.1 mdeg (sensitivity display of ( 200, 500, 1000 mdeg)

· Step resolution: 
0.025, 0.05, 0.1, 0.2, 0.5, 1, 2, 5, 10 nm (continuous scan)

0.1, 0.2, 0.5, 1, 2, 5, 10 nm (step scan)

0.5, 1, 2, 5, 10, 20, 50 msec

0.1, 0.2, 0.5, 1, 2, 5, 10, 20 sec (time course)

· RMS noise at spectral bandwidth 1 nm, response 16 sec:

185 nm: 0.05 mdeg


200 nm: 0.04 mdeg

500 nm: 0.035 mdeg

· Peak-to-Peak noise=RMS noise ( 3, therefore at spectral bandwidth 1 nm, response 16 sec:

185 nm: 0.15 mdeg

200 nm: 0.12 mdeg

500 nm: 0.105 mdeg

· Baseline stability: 0.2 mdeg/hr 

(Spectral bandwidth 1 nm, response 16 sec, wavelength 290 nm, more than 30 minutes after the light source is lit)

· Fluorescence accessory for simultaneous CD/fluorescence measurements available: 200-650nm and 600-1100nm (2 separate PMT’s)

· Sample holder for cylindrical cuvettes with/without water jacket cooling available via computer controlled waterbath (-5 to 110ºC)

· Peltier cooled sample holder (-10 to 110ºC; computer controlled) for rectangular cuvettes 10(10mm or 10(<10mm (cuvette spacers for 1mm, 2mm and 5mm light path cuvettes available with the instrument)

· Computer controlled automated titrator

· Light beam position within peltier sample holder: approximately 1cm above cuvette hole bottom. The light beam has a diameter of approximately 10mm.

2. 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 handy.

· Cuvettes (see chapter 3 for more information)

· Sample, Solvent, Pipettes, etc.

· Kimwipes 

· Methanol/Acetone for cleaning cuvettes

· Floppy disk/CD-R or use network to transfer data

3. Things to consider in advance

· Nitrogen: The operation of the CD requires a continuous flow of nitrogen through the instrument. A liquid nitrogen tank more than 1/3 full needs to be connected and open while running the instrument.

Failure to do so will result in very costly or irreparable damage of the optical components of the instrument by lamp generated ozone. You must follow all operational instructions meticulously.

Accordingly, plan ahead and assure sufficient nitrogen supply by following the tank filling instructions provided in chapter 4 and on the tank itself. 

Time required:  ~ 1 hour for filling and

   ~30 min transport time

Please consider bringing a Lab mate along for help as the tank is fairly heavy and must be transported a considerable distance.

· Cuvettes: While the Keck staff is happy to lend out cuvettes for occasional use, it is the users responsibility to obtain their own cuvettes. When purchasing your CD cuvettes please note the following:

CD cuvettes need to be made of carefully tempered quartz, freed of any structural tension that might influence the CD signal. Accordingly, randomly chosen fluorescence cuvettes, though made of quartz, might not be sufficient. On the other hand, quartz cuvettes suitable for CD measurements and with 4 clear sides (not two of them frosted, for example) are perfectly fine for fluorescent measurements.

We recommend you consider buying cuvettes from Jasco Inc., which have shown to be good and inexpensive in comparison. Please refer to the price list available from the Keck–CD instrument webpage.

When choosing your cuvette refer to the instrument specifications for compatible cuvette sizes or ask the Keck staff.

· Sample requirements: For best results (or any) your sample must be without precipitation and provided in a solvent/buffer with minimal absorbance and no interfering CD signal. 

While suitable pathlengths and sample concentration vary widely among applications, we recommend sample concentrations of 1-10 µM with a 10mm pathlength as a good starting range for proteins. 

Longer light path length requires lower sample concentration but larger sample volume.

·  Required Sample Volume:  Sample volume is determined by the cuvette used. You need as much sample as it takes to cover the light beam, which enters the sample compartment approximately 1cm above the cuvette hole bottom. The light beam has a diameter of approximately 10mm. 

To check the alignment of the cuvette:

Insert a piece of paper into the cuvette hole and observe the light beam reflection onto the paper at 550nm.

Remember that if using the external sensor, you must have enough volume in the cuvette to cover the entire length of the sensor.

4. How to operate the CD Spectrometer

4.1. Getting started

· Check the nitrogen filling level of the tank. If it is close or below 1/3 full you must fill the tank before starting your run. 

Note: Below 1/3 filling level of the Nitrogen-tank oxygen achieves the critical concentration to damage the mirrors through ozone-development!
Time required: ~ 1 hour for filling

                              ~30 minutes for transport time

4.2. Filling the Nitrogen tank

Warning! The tank filling involves moving a fairly heavy and bulky tank over a considerable distance and in/out several doors, elevators etc. Please consider bringing a Lab mate along for help!

Be careful not to bump anything behind the black curtain!

· Disconnect the Nitrogen dewar from the CD (Just pull off the quick connector)

· Bring empty tank to the liquid N2 facility in the basement of Tech.

· Plan ahead! Time required: approximately 1 hour for filling plus 30min for transport time.

· Slide the bar-coded card attached to the tank through the card reader next to the computer

· Place the Nitrogen dewar on the floor scale next to the computer terminal. 

· In the list "User Owned Dewars", click 032037 from the on-screen list (this is the Keck dewar number) 

· Click the option “Record the Weight of my Dewar Prior to Filling”

· Read the weight from the scale, and enter into computer.

· Click "OK"

· IMPORTANT:  Click on FINISH button!

· Bring the empty dewar to the filling station.

· Align the liquid withdrawal port on the left (the unlabelled port opposite the vent port.)

· Gently connect the tubing from the left side of the filling station to the withdrawal port with the wrench near the filling station.

· Gently connect the tubing from the right side of the filling station to the vent port with a wrench.

· Open the vent valve completely.

· Open the withdrawal valve completely.

· Close the pressure build-up valve. It is the black valve next to the liquid withdrawal valve.

· Insert the key attached to the tank into the distribution panel, and turn.

· The key must always remain attached to the tank!

· Turn the on/off switch (next to the orange light) to ON. 

· Depress the fill button (next to the green light).

· The tank will now be filled. This may take up to one hour. 

· The Tank will first be drained, and then filled. The tubing on the right will become frosted first.

· Using gloves close both valves.

· With the heat gun, warm up the connections.

· Do not stand in front of connection!!

· Disconnect the tubing with the wrench.

· Turn on/off switch (next to the orange light) to off.

· Remove key.

· Slide the bar-coded card attached to the tank through the card reader next to the computer

· Move dewar onto scale.

· In the list "User Owned Dewars", click 032037 from the on-screen list (this is the Keck dewar number) 

· Click “Enter the weight of my own filled Dewar” 

· Read the weight from the scale, and enter into computer.

· Click "OK"

· IMPORTANT:  Click on FINISH button!!

· Bring dewar back to Keck facility

· Connect dewar to CD at the gas port. 

· Open pressure build-up valve!
· Warning! Not opening the pressure valve can result in condensed water entering the instrument optics and destroying them.

4.3. Start up procedure 

· Follow the Keck Radiation Policy and perform the radiation check

· Confirm presence of all accessories according to the list below: 

Important: 

It is your responsibility while you are using the instrument that all parts and tools stay present and in proper shape. Check everything before you start and when you have finished your experiments, and inform the Keck staff about missing parts or any damage and malfunction.

Benchtop next to PC1 (to the left of the CD):

2 boxes of Cut-on Emission filters  

· Open each box and verify that each numbered slit is filled with a filter.

CD accessories upper drawer:
cuvette spacer for 1,2,5mm rectangular cuvettes

Black disk labeled “FDCD cover”

Box “Protects CD-Fluorescence PMT

CD accessories second drawer:

Tools (each hole marked with black cross on the bottom has to be filled)

CD accessories lower drawer:

Fluorescence Peltier-sample-holder or cylindrical-cell-sample-holder (one commonly in use)

PMT 400-1100nm/ PMT 165-900nm (one commonly in use)

· Mount applicable sample holder and/or PMT

Please get assistance from the Keck staff when you are changing the PMT or the sample holder for the first time!

· If using Peltier-sample-holder: Complete installation by loosening the screw on the black light tube and extending into the circular hole in the back of the sample chamber (See also label attached on light tube) 

The black light tube prevents stray light from damaging the fluorescence PMT, which is switched on upon closing the sample chamber no matter whether you use or not.

· Verify that the flowmeter valve on instrument is open to some extent to allow instant Nitrogen flow upon opening the nitrogen dewar.

· Check proper connection of nitrogen dewar and instrument.

· Verify that the pressure valve of nitrogen dewar is completely open (open by turning counterclockwise)

· Open Nitrogen dewar. The valve must be opened completely!
· Confirm gas flow by checking the flowmeter on the instrument 

· Adjust flow rate according to experimental conditions as follows:

measurements from 1100-200nm
7-12 ft3/hr

measurements from 200-185nm

20-30 ft3/hr

measurements from 185-180nm

30-40 ft3/hr

measurements below 180nm

app.100ft3/hr       

· Purge for 2-3 minutes

· If applicable: (using the water bath or Peltier): Turn water bath on

The operation of the waterbath is required for both water jacket cooling (water bath) and peltier cooling!

When operating the water bath to support peltier cooling using the peltier sample holder the water bath temperature setting must stay unchanged at 12ºC. 

Please refer to chapters 5.2, 5.3 and/or 5.4 for more details how to conduct temperature scans.

· Logon using the logon terminal

· Turn on the instrument by first switching on the “Power 1”switch. 

    Wait for illumination! 

· Continue by turning on “Power 2” switch

· If applicable (when using peltier cooling): Turn on peltier control unit

· Start the computer (big button on PC under the table)

· Access windows using user name: keck  

  password: keck

· Start application software by clicking on the Spectra Manager icon.

· If applicable: (using fluorescence detector or FDCD): Please stop here and continue by following applicable start-up instructions given in chapter 5.5. or 5.6, respectively.
· Select \instrument\start…  from the toolbar in the software

· Wait for the “Auto start” hardware check procedure to finish.

Note: HT values are the voltage of  the PMT. 

Note: Make sure there is nothing blocking the light path. This includes your sample cuvette. The CD will not pass the HT test if the light path is obstructed (see also chapter 6.)

· Open the software module you wish to use by clicking in the applicable icon in the Spectra Manager window.

· If applicable (thermostate sample via Peltier): Select temperature controlling hardware setting from the software module window of your choice by going to \Measurement\Accessory… 

Select  ‘Jasco Peltier Type (Single RTE ON)’

· If applicable (thermostate sample via water bath using water jacket cuvettes) Select temperature controlling hardware setting from the software module window of your choice by going to \Measurement\Accessory… 

Select ‘Neslab RTE-111M’

· Set up software according to your experimental conditions and start your experiment.

Attention: Beware to use the software function “Baseline correction” correctly! If you choose not use this function you must confirm that “Baseline correction” is unchecked. Otherwise, you will see other people’s baseline scans being subtracted automatically from your scans which leads to confusing and inconsistent results!
4.4. While performing the experiment.

· Observe your HT value (PMT-Voltage) while accumulating your CD spectrum. Keep the HT value below 500 V, better below 400V!

This instrument is adjusting the PMT voltage (HT) in order to maintain a constant DC component value in the PMT output signal and utilizes the AC component of the PMT output signal as the CD signal. This means that increasing absorption in the UV range will lead to higher HT values. Above 800 V the instruments shuts down the PMT in order to protect it and what ever reading you get, it does not relate to your sample any more.

· If using the peltier sample holder for thermostating your sample: verify regularly that the temperature value on the screen corresponds to the temperature value on the peltier device. 

When computer/instrument/peltier were turned on in the wrong order or something else is causing interruption of communication, it happens that the value on the computer screen does not change in the way the peltier screen does. Reestablish communication by restarting the Jasco-CD-program and/or the computer and/or the peltier device.

4.5. Shut down procedures

4.5.1. Shutdown procedure after using instrument modes for CD or CD/fluroescence

1. Save your data and transfer them onto your disk for personal storage or use the network to FTP your data.

2. Close the Spectra analysis window

3. In the Spectra manager window, go to ‘instrument\stop’ from the toolbar.

4. If applicable: DEactivate the fluorescence detector by going to Instrument\Option…on the Spectra manager Window and on the “Accessory” tab UNcheck “Detector (FL)

5. Close the Spectra manager window.

6. If the Spectra manager will not close, press ctrl-alt-delete simultaneously and the task manager will appear.  Select Spectra manager to end task and press ok.  You may need to try this a second time.

7. Shut down the computer using the start button on the desktop.

8. If applicable: turn off the peltier sample holder control unit

9. Turn off the POWER 2 switch

10. Turn off the POWER 1 switch

11. If applicable: turn off the water bath beneath the table

12. Regulate nitrogen flow down to 20ft3/hr using the flowmeter

DO NOT CLOSE THE FLOWMETER COMPLETELY!

13. Continue to purge Nitrogen through the instrument for another 5 minutes

14. Log off the billing system

15. Close the gas valve on the nitrogen dewar

16. Clean up the workplace

4.5.2  Shut down procedure after using instrument modes for FDCD

17. Save your data and transfer them onto your disk for personal storage or use the network to FTP your data.

18. Close the Spectra analysis window

19. In the Spectra manager window, go to ‘instrument\stop’ from the toolbar.

20. If applicable: DEactivate the FDCD detector by going to Instrument\Option…on the Spectra manager Window and on the “Accessory” tab UNcheck “FDCD”

21. Close the Spectra manager window.

22. If the Spectra manager will not close, press ctrl-alt-delete simultaneously and the task manager will appear.  Select Spectra manager to end task and press ok.  You may need to try this a second time.

23. Shut down the computer using the start button on the desktop.

24. If applicable: turn off the peltier sample holder control unit

25. Turn off the POWER 2 switch

26. Turn off the POWER 1 switch

27. On the Front Panel toggle HT switch back from MANUAL to AUTO

28. Close Front Panel by pushing & releasing according to label attached

29. If applicable: turn off the water bath beneath the table

30. Regulate nitrogen flow down to 20ft3/hr using the flowmeter

DO NOT CLOSE THE FLOWMETER COMPLETELY!

31. Continue to purge Nitrogen through the instrument for another 5 minutes

32. Log off the billing system

33. Close the gas valve on the nitrogen dewar

34. Remove the black disk (“FDCD cover“) from the sample chamber: Keep screws handy for further use

35. Position yourself behind the CD 

Assure yourself clear sight by removing black curtain temporarily in agreement with anybody working with the X-ray equipment!

36. Unscrew the PMT mounted on the back of the CD sample chamber.  Hold the PMT with one hand and unscrew the thumbscrews with the other hand.

Attention!  The instrument must be OFF when changing the PMT.

37. While minimizing light exposure (e.g. cover with hand) move CD-PMT back to its default position

38. Mount the PMT by engaging the metal positioning posts and then screwing in the thumbscrews

39. Move the detector (located in the box labeled “Protects CD- Fluorescence Detector”) to the back of the CD.

Be careful not to entangle/stretch any cables attached to the PMT while moving it!

40. Locate the two large screws kept handy and mount the fluorescence detector to the back of the CD sample chamber; Holding the silver colored mounting and NOT the fluorescence PMT with one hand and the screwdriver with the other.

41. Return the lens paper, black disk, and box labeled ““Protects CD- Fluorescence Detector” to the 1st  drawer of the instrument table.

42. Return the yellow screwdriver to the 2nd drawer of the instrument table

43. Return the cut on filter to the box on the benchtop to the left of the CD.

44. Return file stand with manuals to its place beside monitor

45. Clean up the workplace
5. General Tips for using selective application software modules

5.1. Hardware settings for normal CD operations

Data mode:
CD/HT

Detector: 
         (165-900nm)
Temperature:
Jasco Peltier (use with peltier sample holder)

Switch on beforehand!

Neslab 111M ( use with water jacket cells, See also further instructions)

5.2. Temperature Scans using the peltier sample holder

The following tips are provided in addition to the instructions provided in the Jasco manuals. Please look in the Jasco manuals for basic instruction first. 

· Assure that peltier sample unit is turned on

· Assure that the "Spectra Manager" hardware check has passed

· Assure that the water bath has been switched on and is set at 12 ºC

· Assure that a temperature controlling software module has been started

From the software module window select \Measurement\Accessories…

· On the “Temperature” –Tab select  “Jasco Peltier Type (Single RTE ON)”

· Click OK and wait for software to successfully check connection, i.e. no error message and all scrollbar options become active

Please also refer to chapter 5.3.

Using this option, the ultimate temperature control is provided by the peltier sample holder unit. The temperature can be controlled via the CD software and monitored via software but also via the display of the peltier sample holder control unit (situated beside the instrument). However, for the peltier sample holder to function properly it needs to be supported by a continuous coolant flow provided by the water bath situated below the table, i.e. the waterbath needs to be ON and running!
When operating the water bath to support peltier cooling using the peltier sample holder the water bath temperature setting must stay unchanged at 12ºC. For a normal peltier operation a waterbath setting of 12°C is sufficient even for experiments at as low as 5 °C. However, while the peltier unit requires the waterbath for cooling it won’t be able to overcome the coolant circulation when heating up to far above room temperature settings. Accordingly, proceed for up and down scans as follows:

Temperature scan from 10-90°C: 

Switch the waterbath off when the temperature setting of your run reaches 30°C 

Temperature scan from 90-10°C: 

Switch the waterbath on when the temperature setting of your run reaches 30°C

5.3. Tips for operating the Peltier sample holder control unit

Please see also instructions in peltier manual included in the blue binder “Additional Manuals” provided beside CD instrument.

· Peltier control unit features, accessible by pressing the right/left arrow key:
INT
Internal temperature sensor, situated in the sample chamber

EXT:
External temperature sensor, metal post to stick into sample

Stirrer:
inbuilt stirrer speed in RPM, which will result in mixing your 
sample if you put a magnetic stirrer into your cuvette

Switching to other fields does not provide any further information relevant to your experiment. 

You must not change any other settings!

· Please note! In order for the peltier sample holder to thermostate your sample you need to press the START button on the peltier controller unit upon closing the sample chamber.

Accordingly, you must press STOP prior to opening the sample chamber for changing your sample. Failure to do so will result in large temperature variation extending the time necessary for equilibration and eventually into damaging the peltier element.

· When using the EXT temperature sensor inserted into the sample, reliable temperature measurements require a cuvette filling level that covers the entire length to the sensor.
5.4. Temperature Scans using cylindrical water jacket cuvettes

5.4.1. Supplies needed:

· Cylindrical waterjacket cuvette

· Tubing with 2 "quick connectors" for water circulation

(Contact Jasco for the right parts, and consider buying the cuvettes from Jasco as well, since they sell original Hellma cuvettes with discount)

5.4.2. Adjusting the instrument configuration:

· Mount the cylindrical cuvette sample holder into sample chamber

· Attach the waterjacket inlet and outlet via "quick connector" to the waterbath circle

· Connect the RS232 plug cable from the Neslab waterbath to the computer

(Unplug the peltier-cable instead)

5.4.3. Settings for the water bath:

· Switch the bath on (white switch on the left side)

· Press the ON/Off-button

· Press the "Sensor" button and press "Enter" while the light is flashing

(Light will stay on now)

· Press the "RS232" button and press "Enter" while the light is flashing

(Light will stay on now)

5.4.4. Settings for the computer:
Open applicable software module 

· Choose: Measurements\Accessory\Neslab RTE-111M

· Click OK and wait for software to successfully check connection, i.e. no error message and all scrollbar options become active

Now you are set!

5.4.5. After you have finished...

· Plug the peltier plug back into the computer instead of the waterbath plug

· Press the "RS232" button and press "clear" while the light is flashing

(Light will stay on now)

· Press the "Sensor" button and press "clear" while the light is flashing

(Light will stay on now)

5.5. Measuring  CD and Fluorescence 

The peltier sample holder of the Keck CD instrument allows you to monitor fluorescence simultaneously to acquiring a CD spectrum. Please make the following adjustments:

…continued from chapter 4.3.1.

· Choose an applicable filter found in the “cut-on filter” box on the benchtop to the left of the CD (next to the PC1).  

· Clean the filter using lint free lens paper

Note:  If you are in doubt about which filter would serve your experimental needs, please contact the keck staff and we will be happy to assist you.

· Confirm that the peltier sample holder is mounted 
Please get assistance from the Keck staff when you are changing the sample holder for the first time!

· Insert the cut-on filter into the holder in between the hole for the sample/cuvette and the lens in front of the black light tube.

· Activate the fluorescence detector by going to Instrument\Option…on the Spectra manager Window

· On the “Accessory” tab check “Detector (FL)

· Choose radio button for “0-1V Output full scale”

· Establish communication between application software and the instrument by selecting \instrument\start…  from the toolbar.

· Wait a few seconds for the “Auto start” hardware check procedure to finish.

Note: HT values are the voltage of  the PMT. 

Note: Make sure there are no obstructions of the light path. This includes your sample cuvette. The CD will not pass the HT test if the light path is obstructed (see also chapter 5.6.)

· Open the software module you wish to use by clicking on the applicable icon in the Spectra Manager window.

· If applicable (use peltier holder to thermostate your sample): refer to chapter 5.2. and 5.3.

· From the software module window go to Measurement\Parameter\Data Mode Tab and select Channel 1= CD, Channel 2= Fluorescence

Click OK.

· Check the channel 2 display on the software window: a properly working fluorescence detector shows a signal moving around zero (dark current), but NOT showing a locked –0.004V display. 

If the voltage is at –0.004V the fluorescence PMT is not responding. In this case check whether the PMT switches got triggered correctly by closing the lid, and get help from the keck staff. The start up procedure might need to be repeated for instrument and computer as well.

Note:  The fluorescence reading does not go beyond 2.000V. If your reading is hitting this line, dilute your sample.

· Set up the rest of your experimental Parameters under the ‘Parameter’ option.

Attention: Beware to use the software function “Baseline correction” correctly! If you would rather not use this function you must confirm that “Baseline correction” is unchecked. Otherwise, you will see other people’s baseline scans being subtracted automatically from your scans!

5.6. Measuring FDCD

FDCD spectropolarimetry is a method of spectrometry to measure the difference in emission intensities that arises when an optically active sample is excited by left and right circularly polarized beams of lights. Emission perpendicular to the excitation light can be measured.

5.6.1. Things to consider in advance

· To use the Keck CD instrument for FDCD measurements, its hardware configuration needs to be changed prior to starting the instrument as described below: PLAN AHEAD FOR TIME! 

You must attend an instruction session with the facility staff before using this instrument mode for the first time!

· Bring a reference sample that best reflects your experimental needs for use in adjusting the instrument parameters accordingly. 
· Know the excitation and emission maxima of your fluorophore, since you will need to set the instrument parameters accordingly. If you are unsure and can’t look them up consider using the Keck Fluorometer to measure them
· Upon finishing your FDCD experiments you must return the CD to its default configuration. The applicable shut down instructions are given in chapter 7.2. PLAN AHEAD FOR TIME!

5.6.2. Setting up hardware for FDCD

This outlines the process needed to remove the fluorescence detector and mount the PMT at a 90˚ angle from the light path.

Attention!  The instrument must be OFF when changing the PMT. Please get assistance from the Keck staff when you are changing the PMT for the first time.

· Locate the necessary supplies (drawers, left side of instrument table)

1. Box labeled “Protects CD- Fluorescence Detector” (first drawer)

2. Yellow handle screwdriver (second drawer)

3. Black disk labeled “FDCD cover” (first drawer, blocks the vacant sample chamber PMT port)

4. Lens paper (first drawer)

· Move file stand with manuals temporarily out of the way

· Assure that box labeled “Protects CD- Fluorescence Detector” is lined with lens paper (replacement to be found in first drawer)

· Position yourself behind the CD 

(check with anyone using X-ray equipment before you move the black curtain)
· From the sample compartment back wall remove fluorescence detector by unscrewing the two OUTER large screws on the black disk 

Secure fluorescence detector by holding it when loosening its mounting!

· Keep screws handy for further use

· Holding the silver colored mounting and NOT the fluorescence PMT, remove the fluorescence PMT by gently pulling.  There will be a slight resistance.  

· Place the detector face down in the box labeled ““Protects CD- Fluorescence Detector” while keeping its cable connections to the instrument untouched.

Note: Upon switching on the instrument, the still connected fluorescence PMT will be powered up along with the the instrument. Keeping it in the box will protect it from light. DO NOT EXPOSE THE DETECTOR TO STRAY LIGHT/ROOM LIGHT WHILE THE INSTRUMENT IS POWERED UP. IT WOULD DAMAGE IT!

· Secure stand of box, e.g. by notching it under one of the instrument cables

· Unscrew the “CD PMT” mounted on the side of the CD sample chamber.  Hold the PMT with one hand and unscrew the thumbscrews with the other hand.

While minimizing light exposure, move CD-PMT 90˚ to the back of the sample chamber (to where the fluorescence detector was removed from) 

Be careful not to entangle/stretch any cables attached to the PMT while moving it!

· Mount the PMT by engaging the metal positioning posts and then screwing in the thumbscrews

· Use the screws freed by unmounting Fluorescence-PMT to fasten the black disk (“FDCD cover“ over the opening where the CD-PMT was removed from. This will make the the sample chamber light tight.

· Confirm that the peltier sample holder is mounted 
Please get assistance from the Keck staff when you are changing the sample holder for the first time!

The instrument hardware configuration is now ready for FDCD measurements. Please start up the instrument as described in chapter 4.3.1. To set up the Spectra Manager software for FDCD and the instrument parameter for FDCD measurements follow the instructions given in chapter 5.6.2 and 5.6.3 respectively

5.6.3. Adjust ‘Spectra Manager’- software for FDCD

…continued from chapter 4.3.1. 

Upon opening the Spectra Manager Window…

· Activate the FDCD detector by going to Instrument\Option…on the Spectra manager Window

· On the “Accessory” tab check “Detector (FDCD)

· Establish communication between application software and the instrument by selecting \instrument\start…  from the toolbar.

· Wait a few seconds for the “Auto start” hardware check procedure to finish.

Note: The HT check WILL fail, showing TOO HIGH. This is normal for the FDCD mode at this state. Just click IGNORE and proceed!

· Open the software module you wish to use by clicking on the applicable icon in the Spectra Manager window.

· If applicable (use peltier holder to thermostate your sample): refer to chapter 5.2. and 5.3.

· From the software module window go to Parameter\Data Mode Tab and select Channel 1= FDCD, Channel 2= DC

Click OK.

· Check the PMT voltage display: with no sample in the light path slightly moving values ~0.035 have been observed

5.6.3. Adjust instrument parameters for FDCD

· To adjust the instrument parameters place your reference sample in the light path

Use a reference sample that best reflects your experimental needs for future use. Alternatively, you may ask the facility staff to provide you with a standard sample used to verify the proper operation of the instrument. However, the parameter adjustments made with this reference sample may or may not apply well to your type of fluorophore. 

· In the application software window move the instrument monochrometer to the excitation wavelength of your fluorophore by going to Control\Move Wavelength…\

Click OK

· Open the Front Panel on the instrument by pushing & releasing the panel door as indicated on the attached label

· Locate the HT adjustment knob (marked RED, lower left corner of front panel cavity)

· Locate HT toggle switch next to HT adjustment knob

· Toggle HT toggle switch from AUTO to MANUAL

· Turning the HT adjustment knob set the meter display to 0.5 (amp)

· Choose an applicable filter found in the “cut-on filter” box on the benchtop to the left of the CD (next to the PC1).  

· Clean the filter using lint free lens paper

Note:  If you are in doubt about which filter would serve your experimental needs, please contact the keck staff and we will be happy to assist you.

· Insert the cut-on filter into the holder in between the hole for the sample/cuvette and the lens in front of the black light tube.

Everything is now ready for FDCD measurements. Please note that during data acquisition the DC window does not auto scale. The signal trace, however will be appropriately displayed in the data analysis window.

6. Troubleshooting

6.1. If the hardware check comes up with an HT failure...

HT is the Jasco-term for "high voltage" for the photomultiplier, i.e. the Error message: out of range means that the light level is so low, that the instrument increased the PMT-Voltage above 500V and shows a failure.

Fix: Make sure that no tubing or cables are blocking the light path nor that your sample is already in the sample holder, while the hardware check is running, since this is likely to be the reason for the error message. Correct the problem and run the hardware check again by closing and reopening the Hardware Manager.
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