Laboratory Standard Operating Procedure
Name of Procedure: Basic operating procedure for the quantum efficiency measurement by the integrating sphere system
Updated By: Shu-jen Lee                Date: 8/06/2002

LOCATION - This procedure may be performed at the following location(s): 

1062 BIRB

Note:

1. You need to get the authorization from Prof. Jerzy Kanicki, and get the training from a member of Kanicki’s group.

2. Please use the spectrometers during the office hour (8:30AM-5:30 PM), and please sign up the spectrometers log book.

3. If you have any questions when operating the spectrometer, please contact Shu-jen Lee or Yongtaek Hong

Procedure:

1. Calibrating the system

     Please refer to the SOP for calibration of the system “integrating sphere + photodiode” using spectrad for calibrating the system, and save a copy of the calibration file.

2. Setting up the system
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Fig. 1: The setup for the photo-luminescence quantum efficiency measurement

a. Setup the system as shown in Fig. 1. 

There are three main parts in the setting:

· The monochromatic light source, including a Hg/Xe lamp and a monochromator.

· The integrating sphere itself with a sample holder and two ports (entrance/exit)

· The detection system, including a monochromator and either a CCD camera or silicon photodiode.

3. Making measurement with 3 different conditions

a. Get the UV-vis absorption spectra of the interested sample, and select the interested excitation wavelength (λex) according to the absorption spectra.

b. Make a first measurement. Please refer to SOP-CCD and photodiode for the operation of the spectrometer and SOP-monochromator for the operation of the monochromator for the light source. For the first measurement, we don’t put the sample in the sphere, but we measure the excitation power in term of number of photons. 
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We typically obtain the following kind of curve, after having applied the calibration factor, as discussed previously.
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Then we multiply the curve by the wavelength in order to get the results in terms of number of photons.
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Integrating under the curve in the wavelength range of the excitation peak, we obtain the number of photons per second getting into the sphere, and therefore available for the sample. We call that figure L1.

c. Make a second measurement

For the second measurement, we put the sample in the sphere, but in the position off, which means that we don’t shine directly the light on it. 
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After applying the same technique as before, we are able to extract two values from integrating under the curve in both the wavelength range of excitation and the wavelength range of the PL emission. We obtain two figures, L2 and P2.
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L2 accounts for the number of excitation photons that are not absorbed by the sample.

P2 accounts for the number of photons emitted by the sample (photoluminescence).

Let us call Y2 the total amount light collected by the detector. Y2 is given by:

Y2 = L2 + P2

d. Make a third measurement

For the third measurement, we shine directly the light on the sample in the sphere.
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 Using the same technique as previously, we obtain after calculation two figures, L3 and P3.
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We call Y3 the total amount of light collected.  

 Y3 = L3 +P3

Now, we have obtained L1, L2, L3, P2, and P3 from the above measurements.

e. Calculation of the absorption ratio by the following equation.
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f. Calculation of the photo-luminescence quantum efficiency by the following equation.
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