Kratos UPS Instructions

1. Load sample and bring up X-ray source per XPS instructions (XPS signal needed for z-focusing).

2. Set up system for UPS in the following order:

a. Differential Pumping

b. UPS Power

c. He gas flow

3. Differential pumping

a. Use Magnifier Application to Enlarge STC and SAC pressures at bottom of Manual window

b. Open Differential pumping valve (V12 on page 6 of Kratos UPS instructions) on STC fully

i. P_STC should increase slightly (might go up ~2 – 3 E-8 mbar above starting value), P_SAC should not change

c. Make sure Additional rough pump is running before opening next valve.

d. Open Auxiliary differential pumping valve to rough pump (V13 on p. 6 of Kratos instructions) fully

e. P_STC should increase to ~2E-7, P_SAC should not change

4. UPS Power

a. The dial on the UPS power supply should be set to 4.68.  Turn on the power switch.  The meter will typically read ~00.6 mA when there is no emission.

5. He gas flow

a. Check the regulator on the He bottle.  The output (left pressure gauge) should read ~7 ( 3 psi.  The input (right hand gauge) should read over 500 psi.  If either of these is not the case, contact a trainer before continuing.

b. Be careful NOT to open the pumping valve closest to mechanical pump (V9 on p. 5 of Kratos instructions)

c. Open the manual valve (V10 Round green knob – horizontal tubing) connecting the He cylinder to the system.

d. Be careful NOT to open the bypass valve (V8 with tag that reads “Do Not Open”)

e. Open the manual valve (V7 Round green knob – vertical tubing) connecting the He supply to the leak valve.

f. The leak valve should be closed (dial will read ~0.05).  Open it slowly by turning counterclockwise.  After 1 full turn there should not be any change in P_STC, P_SAC or the He emission.  All of the changes will happen in the next ~¾ of a turn of the dial.

g. Slowly turn the dial counterclockwise until you reach 1.5 turns (i.e., after one full turn continue counterclockwise until dial reads 0.5 again).  P_STC should be ~3E-6.  Helium emission should start near this level but will be unsteady.  You should notice a glow from the UV source and the current on the power source will be ~4 mA and vary wildly.

h. Slowly continue to open the leak valve until the emission current on the power supply is steady at 20.0 mA.  This should happen when the dial is between 1.7 and 1.8 turns and P_STC is between 8E-6 and 1E-5.  

i. The glow discharge should look steady and be a pale peach (i.e. yellow-orange) color.

j. Do not continue past a dial setting of 1.85 turns or an STC pressure above 1.2E-5.  If the emission current is still not stable after reaching one of those limits, contact a trainer.

k. To try to obtain He II emission:  

i. After reaching steady He I emission in step “j” above:

ii. Slowly reduce the gas flow by turning the leak valve dial clockwise to ~1.55.  P_STC will be ~3.5E-6.  The emission color should begin to look more purple-blue than before.

iii. Increase the dial on the UV power supply to 5.00.

iv. Very slowly turn the leak valve clockwise towards a value of ~1.45.  The emission should continue to become even more purple-blue in color.  P_STC will be 2 – 3 E-6.  As you lower P_STC below ~2E-6 the emission will go out quickly.  It may be difficult to find a stable setting for He II, but do not exceed a setting of 5.4 on the power supply.

Setting up Scans
6. The UV source has a very high intensity, so UPS should be done with either the 55 or the 110 micron spot size.  

a. For the 110 micron spot the aperture dial should be set to the 28.3 mm position and the iris left at 0.5.

b. For the 55 micron spot, the aperture should be set to 22.6 mm and the iris to 0.375.

7. Bring the sample to the correct analysis height by adjusting the z-height using the x-ray source exactly as you would for an XPS measurement.

8. MAKE SURE to turn OFF the Neutralizer before starting the UPS measurement

9. UPS scans should have the following parameters:

a. Analyzer:  

i. Mode:  Spectrum:

ii. Lens:  UPS

iii. Pass Energy:  5 or 10 eV

b. Excitation:  UPS lamp

c. Scan Control:

i. Technique:  UPS

ii. Type:  Spectrum

iii. Name:  UPS (name is arbitrary)

iv. Scan Start ~25 eV [45 eV for He II] (should be >22 eV [42 eV])

v. Scan End ~ -5 eV (should be < 0 eV)

vi. Scan Step 0.05 eV (min is 0.01 eV)

vii. Dwell time (~200 ms – can be more to reduce noise)

10. You might also want to take a valence band XPS scan to compare to the UPS data.  XPS absorption is much lower in the valence band but many of the same features can still be seen.  This measurement can be done with either the slot aperture setting/Hybrid lens for highest intensity or with the 55 or 110 micron spots/Small-Spot lens setting for small area analysis.

11. In either case the scans should have the following parameters

a. Pass Energy 5 or 10 eV

b. Excitation:  Mono-Al

c. Scan Control:

i. Technique:  XPS

ii. Type:  Spectrum

iii. Name:  Valence (name is arbitrary)

iv. Scan Start ~40 eV 

v. Scan End ~ -5 eV (should be < 0 eV)

vi. Scan Step 0.05 – 0.1eV 

vii. Dwell time (~3000 ms)

12. Total scan time will be 15 – 45 minutes depending on settings

Shutting Down after UPS measurements.  Basically steps 3, 4, and 5 from above are done in reverse order.

13. Close He leak valve.  MAKE SURE to turn Clockwise (CLOckwise to CLOse) until just finger-tight (dial should read ~0.05).

14. Close valve V7 on vertical tubing from He supply.  Turn clockwise until finger-tight.

15. Close valve V10 on horizontal tubing from He cylinder.  Turn clockwise until finger-tight.

16. Turn off UV power supply.  MAKE SURE to set dial back to 4.68 if you changed it for He II.

17. Wait ~10 minutes or until P_STC is below 3E-7.

18. Close Differential pumping valve V13 to rough pump

19. Wait ~10 minutes or until P_SAC is below 5E-8.

20. Close Differential pumping valve V12 to STC.

21. Shut down X-ray source.

Unload sample(s) as usual.  

Finally, UPS spectra are very sensitive to oxide layers on metals and semiconductors.  It will usually be necessary to sputter the surface of bulk (i.e., non-monolayer) samples in order to get good UPS spectra.  Talk to trainer(s) about setting up sputter gun for cleaning or depth profiles.

