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1. Check that the water in the system is turned on. 

[image: image8.emf] 

Left:  Main  chamber valve in  open position.  Right and down:  beamline valves.  
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2. Check that everything, except for the diffusion pump, is plugged in. 

[image: image12.jpg]


                            [image: image2.jpg]



3. Make sure both ends of the following coax cables are connected:  Magnet Current (2 cables), Extractor, Discharge (2 cables) and the two for the Einzel lenses.  
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4. Check that all mechanical pumps are connected to the correct pipe.
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5. Make sure all 3 beam line valves and the main pump valve are open. 
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6. Check that the TG-70 reads less than 100 mTorr. [image: image26.jpg]
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7. Check that the needle valve is closed.  Turn it SOFTLY, this is a fragile valve.
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8. Following proper lab safety fill cold trap with LN2 until liquid begins to drip from the          opening.
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 9. Plug in the diffusion pump. 
10. WAIT 25 minutes! The pump needs time to bring the chamber pressure down to about 10-5 Torr. Once the chamber pressure is this low, it is safe to turn on the Series 271 pressure gauge. Doing this before reaching the appropriate pressure will burn out the filament on the pressure gauge.
11. If the gas system needs to be pumped down you can do it while you wait (see Gas System Pump Down procedure).

12. Make sure that 25 minutes have passed since step 9.

13. Turn Gauge Series 271 to the Auto setting (the gauge will determine the proper range and switch accordingly).  Turn filament power on. It should read less than 10-5 Torr. If it reads more than 10-4 Torr, turn off the filament immediately!
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14. a)  If the PDR-D-1 reading is greater than 3.3 ± 0.3 (or off scale), open the leftmost gas system valve (Valve 1 in gas pump down procedure) for a few seconds until the PDR-D-1 reads less than 3.3 ± 0.3. 
If the PDR-D-1 reading is less than 3.3 ± 0.3, open leak valve until PDR-D-1 reads 3.3 ± 0.3. The leak valve will need to be monitored throughout the use of the mini accelerator. The leak valve controls the flow of gas from the high pressure chamber to the low pressure chamber. As time goes on, the pressure in the high pressure chamber will decrease, thus making it necessary to open the leak valve slightly more to maintain pressure in the small pressure chamber.

Note: Needle valve could require several turns before a noticeable pressure change occurs.

14. b)  Open the needle valve until the Gauge Series 271 pressure gauge reads 3.0·10-5 ± 0.4·10-5 Torr.

15. Turn on the power supply for the ion source. 
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16. Turn the right knob for the holding voltage on max (should read about 850 V). Do not turn the left knob!

17. Turn the Holding B-field up very slowly, until the source current jumps above 1mA.


18. Turn on the extractor voltage and turn the knob SLOWLY to 5 kV. 
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Note: Increasing the extractor voltage by too much (or doing it too quickly) can cause plasma to form in the white gas line. Typically when this happens the gas line either flashes or makes a clicking noise. While this is not dangerous, it does cause your beam to change shape and “strobe” which can effect the results of your experiments. If a plasma forms in your gas line, it is best to either turn down the extractor voltage or turn off both the ionizer and extractor and start again.

19. Turn on the power supplies for the einzel lenses.  This is done by flipping the switches and pressing the reset buttons. 



20. Check that a viewer is inserted.  


21. Vary the einzel lens voltages until you see a bright spot on the screen.  If you can not see an image or if the focus of the image appears to be off the screen, slightly adjust the lab jack.  This will raise (or lower) the ionizer and extractor so the beam trajectory is aligned with the viewing screen.  You can now perform the ion optics portion of the experiment.
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Mass Spectrometer:

22. Turn on the ion pumps. Check that the heater is off. 

23. Wait until the Varian gauge pressure stops decreasing.  If the ion pumps become warm to the touch during the experiment, turn them off for a few minutes.

24. Turn on the voltage for the spectrometer magnet.



25. Remove all viewers from the beamline and insert the last one.
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27. Change spectrometer magnet voltage and watch image move across the third viewer screen.
   Now you are ready to perform the mass spectrometer portion of the experiment.

Shut Down Procedures:

1. Turn off the einzel lenses, spectrometer magnet (if on), ion pumps (if on), extractor power supply and ion source power supply.

2. Close the gas regulator needle valve.  Turn it SOFTLY, this is a fragile valve.

3. Carefully close the leak valve.  You will know that it is closed when the PDR-D-1 gauge no longer increases appreciably (the PDR-D-1 gauge will always slightly change).

4. Turn off the Series 271 gauge.

5. Unplug the diffusion pump.
                                  Gas System Pump Down Procedure


a. Check that all the gas bottle and regulator release valves are closed, and that the regulator valves are completely decreased. 






b. Open all four gas system valves and close the leak valve. This pumps out the gas system.










Note: when closing the leak valve, do so lightly. Cranking the leak valve closed will break it. This is done by lightly turning the knob clockwise.  Please ask instructor if you have questions.

c. Wait for the PDR-D-1 to read less than .02



d. Close all gas system valves.

e. Decide which gas to use and open the bottle valve only slightly.

f. Increase the regulator valve until the left scale reads 5 psi.

g. Open regulator release valve and gas manifold valve.

h. Close the bottle valve and regulator release valve, and put the regulator on decrease.

Left: water has been turned on. Right: water has not been turned on.





Left: Pressure gauge. Right: Pressure gauge connection, circled.
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Top gauge, Gauge Series 271, shows main chamber pressure. Bottom gauge, PDR-D-1, reads primary gas chamber pressure





Gas system valves. The top row: valves that connect the gas system to the pump. Bottom right is the gas manifold valve. Bottom left is the leak valve. Read the note below before operating the leak valve.





Regulator release valve





Bottle valve





Extractor power supply.





Location of gauge series 271 filament.





Regulator valve





Interesting Note: looking down the viewing window, you should be able to see a glow.  That glow is the plasma generated in the ion source.  If you use the telescope to zoom in on this spot, you can see a grid mesh.








Source Current





Gas system valve #1





Gas system valve #3





Gas system valve #4





Gas system valve #2





Leak valve








