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K2 Frequency Modulated Lifetime Fluorometer at the Keck Biophysics Facility
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1. Instrument Specifications

· Frequency range: 400kHz-350MHz

· Accessible fluorescence life time range: 100psec-300µsec

· Cross frequency: 80Hz (rule of thumb: the higher the cross frequency the shorter the acquisition time

· instrument is not equipped with low frequency modulator for phosphorescence life time measurements, however such an accessory is available from the manufacturer for the range of 100Hz – 1Mhz

· Available light sources:  

Xenon arc lamp (presently aligned)
200-800nm

UV laser 




325 nm  

(laser is not presently aligned,  please contact Keck staff if required)

· Despite what is said in the manual, the K2 instrument at the Keck Facility is only set up for lifetime measurements.  For steady state fluorescence refer to the PC1 instrument at the Keck Facility.

2. Supplies to bring for your experiment

We recommend that you bring the following items when you come to the facility to perform your experiments which are either required for the operation and the cleaning, or have been proven useful to have handy.

· Two (preferable matched) fluorescence cuvettes (10(10mm cuvette holder)

· Life time standards and scatter solutions of your choice.

· Ultra clean solvents (HPLC grade) 

· Pipettes (preferable glass Pasteur pipette)

· Spatula for handling the life time standards

· Kimwipes 

· Floppy disk for your data

3. Things to consider in advance for lifetime measurements:

· Fluorescence lifetimes are measured in comparison to a fluorescence lifetime standard. You will need to choose a standard, which can be excited at the same wavelength as your sample and also has a lifetime on the order of the expected lifetime of your sample.  

· Refer to the lifetime standard list in appendix D of the manual (blue flagged). 

· A scattering solution (such as glycogen) could be used, but is not recommended (see page 9-2 manual).

4. Things to consider in advance for rotational time measurements (differential polarization)

· For weak samples (i.e. low emission intensity) the excitation polarizer may be removed since the excitation light is almost completely vertically polarized. 

· Please note: For polarization/anisotropy experiments, a g-factor correction is desirable. However, it can only be performed when the horizontal light component of the excitation light is of sufficient intensity (i.e. if for example a half wave plate has been inserted in the filter holder of the excitation path). This, however, will decrease total light intensity further, and for weak samples this might not be a viable option. 

· No reference solution is needed for this measurement.

· If you would like to use the UV laser instead of the Xenon arc lamp, please arrange for necessary alignments with the Keck staff as far in advance as possible.

4. How to operate the Lifetime Fluorometer K2

The following list is designed to remind you of the operation steps, which are also explained in the User's Manual. 

4.1. Mistakes that should be avoided:
· Always keep the sample compartment closed when emission shutter is open.

· Please do not touch or change anything beside the few places pointed out to you during the training session.

· The light pass alignment is crucial for proper operation and it takes a lot of time to adjust everything.
4.2. Getting started

· Follow Keck Radiation Rules and Do the Radiation safety check. Document result beside your name in the sign in folder.

Power for K2 instrument must be turned OFF prior to ignition of the lamp and powered up again after the lamp is ignited.

· Turn the K2 instrument OFF    (back right panel)
Caution! Be certain that everything is temporarily turned off when starting the lamp - PC, Monitor, printer, K2, Electronics, waterbath. Beware that the power light on the computer blinks when in energy saver mode.
· Switch the lamp ON (Xenon arc lamp):
· Increase lamp power from 10A to 18A for less noise.

· Note usage time in lamp log sheet!
· Immediately after igniting the lamp:  turn the power for the K2 back on

You should allow the lamp to warm up for 15 minutes.

If using the Laser:

Follow the instructions provided beside the laser power supplies.

Caution!! Read and follow the Laser safety rules at the Keck Facility.

· Log in using the Keck Logon computer 

· Switch on everything according to the labels No 1-9

· NOTE: K2 and lamp should already be turned on.

1.
PC

2. Monitor

3. Frequency synthesizer
(master)

4. Frequency synthesizer (slave)

5. Synchronous acquisition module

6. Radio frequency amplifier (smaller, 4W)

7. Radio frequency amplifier (larger 25W)

8.

Printer

9.
         Waterbath, if needed (not currently available)

· Start the software from the DOS prompt by:

· type   cd ISS   ENTER

· type   ISS   ENTER

· Press ESC

· When software window appears:


· Press 2 for Decay Acquisition Software (ISSL)

· Press 1 for lifetime measurements

· Press 2 for differential polarization 

· Check instrument for filters, which might have been forgotten in the filter slots.

· Check the synthesizer setting (labels No 3&4): the frequency should be at 1.000 or at 2.0000 MHz. 

· If Error 12 is shown by No 4, wait 5 minutes, it will go away as the synthesizer warms up. If Error 11 is shown, turn everything off and back on.

· If the frequency value shown is bigger than 10 MHz restart the PC and the software. If this does not help get assistance from the Keck staff.

· Push F8 to enter and synchronize hardware settings (from instrument) with software settings (especially excitation monochrometer)

· Set monochrometer to desired excitation wavelength (using F8 screen)

· Exit the F8 screen

· Adjust the Modulation in the Reference Channel:

· Open reference shutter (back/center of instrument)

· Adjust DC signal detected by the reference channel (DR) to approximately 1,500 (not more then 2,000) by increasing or decreasing the PMT voltage (use adjustment knobs on PMT housing, setting between 6-9 should work fine, Caution, do not increase PMT voltage to maximum (10=1100V)

· Modulation (MR) should be set at maximum (MR (0.1 works) 

· Remember, the goal is to increase the modulation, and that  Modulation = 
(AC/DC)sample/(AC/DC)ref
· If the modulation (MR) remains low, check again for unwanted filters

· ONLY if necessary, try to improve the modulation by turning the beamsplitter 1-2 mm in either direction. 

· Test the Modulation in the emission channel  (DS, AS, MS):

· Place cuvette with sample in the sample turret

· Close the sample compartment.

· Open emission shutter (left side of instrument)

Always keep the sample compartment closed when emission shutter is open.

· Set the DC signal (DS) to anything between 50 and 1,000 by increasing or decreasing the PMT voltage of left PMT (use adjustment knobs on PMT housing.  Voltage should be  between 6–9; do not increase PMT voltage to maximum (10=1100V).

· Check the modulation (MS), which should be between 0.2 and 0.3. MS should not be below .1

· Note: The MS should not be too far from that of the reference channel (MR), however if the MR diminishes a bit, that is fine (what you really want is the highest attainable MR in the emission channel

· To improve measurements, the intensity of the sample and reference cuvettes (DS) should should be within ~5% of each other:

· Place lifetime standard in the sample turret.

· Adjust DS of standard to the same value you had gotten for your sample by increasing or decreasing only the concentration.  Do not change the PMT voltage or wavelength.
· Test the “upper frequency limit” for your measurements:

· Place sample and fluorescence standard in cuvette turret, sample in the light beam

· Note your start value for modulation, which is supposed to be anything between 0.2 and 0.3 (MS) for a frequency of 1 or 2 Mhz.

· Adjust the frequency stepwise to higher values by using the F8 screen.

· Determine the highest frequency value for which MS is still at least 0.1 (10%): This is the “upper frequency limit” for your experiments, determined by the sample or the instrument. 

· Close all shutters and the sample compartment.

· Program your lifetime experiment and begin measurements

· Access the Decay Acquisition Software and follow manual beginning on page 10-1.

4.3. Shut down Procedure

· Close all shutters.
· Remove your cuvettes and any filters
· NOTE: The K2 instrument should  be left ON
· Exit the ISS software.
· Switch off everything according to the labels 9-1

9. Waterbath, if used

8. Printer

7. Radio frequency amplifier (larger)

6.          Radio frequency amplifier (smaller)

5.          Synchronous acquisition module

4.         Frequency synthesizer (slave)

3.         Frequency synthesizer (master)

2.          Monitor

1.          PC

· Log off using the Logon terminal.

· Turn off the xenon lamp:

· Decrease lamp power to 10 A.

· Let the lamp cool down for 2-3 minutes.

· Switch the lamp off.

· Write usage time on log sheet.

· Clean up the workplace.

If using the Laser:

· Block laser beam before switching off.
· Take off the Laser warning signs.
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