
Diode Laser Spectroscopy Experiments:

You should already be familiar with the theory described in Sections 1 and 2 as well as 
the general overview of the apparatus of Section 3.I before attempting any of the 
experiments described here.

If the unit is not already powered make sure the laser switch on the front left is off and 
the laser diode current potentiometer is set to zero. Turn the unit on to give the cell 
temperature time to stabilize as this may take a while. The switch on the back panel, near 
the power cord.

Keep your goggles on for the duration of the experiment.

You should find that the subcomponents listed in Section 3.I are already assembled for 
you and should not require any adjustments. While you should be familiar with the 
contents of Section 3.II.A-D for an understanding of the apparatus and in order to 
recognize potential misalignment they are not part of the experimental procedure. Please 
start at Section 3.II.E. You should find that the experiment is already setup or nearly setup
and you can go through Section 3.II.E onwards checking the setup as you go. Please keep
in mind that the adjustments that may be required to the grating set screws are extremely 
fine and if the alignment is lost it can be very difficult and time consuming to bring it 
back. If the grating is brought too far out of alignment, there may not be time to realign 
from scratch during the lab period. Please check with a TA or technician before making 
any adjustments to the grating holder. 

If adjustment of the grating is required:
-Use a hex key to make any adjustments. The sensitivity too high to adjust with your 
finger and it is easy to loose your original position.
-Use the hex key to mark position. Write down the position at start and watch the 
expected output as you adjust. If the output does not improve, return to the start position.

Before you start building the setup, it may be a good idea to roughly lay out the parts to 
make sure you have the required space. For the two photodetector setup for the SAS 
portion, you want to make sure that the photodetectors are as far away from the 90/10 
beam splitter as possible. You may have to stagger the detectors so one is partially infront
of the other, without blocking the other beam.

You should not attempt to realign the laser/grating without discussing with the TA’s or 
technician.

You should be able to observe the absorption spectrum in Rubidium and the saturated 
absorption in described in Section 3.III and you can try some of the other experiments 
described in the rest of the manual during as a second round. If you have to come back to 
finish your experiment, keep in mind… drift is never your friend, so come back to finish 
out as soon as your schedule allows.



Optical components are very fragile and sensitive. When a component is not in use, put 
it to the side of the table and screw it down to avoid knocking it over or off of the table. 
Always keep fingers away from optical surfaces to avoid depositing your skin’s oils or 
dirt of the surface. Be particularly careful when using tools near the optical surfaces. 
When making adjustments to settings, it may be helpful to move the camera around to 
directly see the laser spot(s) as you go in combination with the IR card. 

For this experiment it is best to take measurements in your notebook as you go. 
Remember: Write down as much as possible because it could come in handy when you 
are doing your write up. The oscilloscope has a USB port for storage. You can take 
screenshots and waveform outputs of the signals on the screen for better analysis later. 
Please note that for the waveform output, the file is saved as a Rigol proprietary format. 
You will need to find a parser to convert this to a plain-text list. If you forgot to bring a 
USB drive, we can lend you one to transfer the data from the oscilloscope to use in your 
analysis and write up. Keep note of the oscilloscope settings used. You should also note 
down the gain settings used for each measurement from the photodetector, otherwise you 
cannot compare the relative intensity between measurements.

While you are working on any experiment, it is always a good idea to be thinking about 
uncertainty as you go along. What are the various sources of uncertainty in the settings 
that would effect what you are seeing? What types of systematic errors are inherent in 
this type of apparatus and where do they originate? Which errors come from instrument 
uncertainty and what kind of an effect would these have on your output? If you were to 
break everything down again and rebuild it how repeatable do you think your 
measurements would be?
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