AMS 

Set Up:

1. Connect all hardware

2. pump down chamber

3. If signal low, perform EM calibration to increase signal to a measurable level.

4. Check servo motion.

5. Lens alignment either by NH4NO3  or the beam width probe.

6. Tune Quad

7. multiplier cal.

8. Tune Quad again.

9. Check Faraday signal.

10. Check peak shape and resolution

11. If resolution changed in 10 tune quad again.

12. Mass calibration with NH4NO3
13. Size calibration with PSL and NH4NO3.

14. Check instrument backgroud with filter.

Maintainance calibration:

· Daily do the following:

· Mass offset

· Signal summary (paste screen into logbook.

· Turbo performance (current draw)

· Every 3-4 days or when AB reached ~70% value do:

· multiplier and mass 

· After moving or 6months interval do the following:

· Velocity calibration

· Lens alignment

· collection efficiency

· Quad tuning

· Resolution

· Servo 

System Check:

Run AMS program

If fresh pump down set EM voltage about 500 V lower by pressing v key

Signal for water shout be in the range of 2-10 Mhz

Check:

· multiplier volts ~ 2 to 3 KV depending on age

· Heater bias >4-6 volts below ion ref (eg. 38 V or 74 V)

· Background water should (18) be 5-10 times higher than N2 (28) signal; which is about 4 times O2 (32).  If air peaks larger than water then there is a leak and should be fixed.

· In the MS mode in linear scale, N2 (28) and O2 (32) signal should be about twice that of background or is it the other way around (half?) (green)  

· Opening inlet valve will increase the air signal to be about the same as water.

· Toggle chopper >t and record the airbeam signal. N2 difference signal should be between 0.7 to 2 e6. 

· Low airbeam signal likely indicates low EM gain >calibrate EM
· High airbeam signal likely indicates poor vacuum >leaks

Signal summary check  (refer to manual)

>check airbeam >quit >TOF mode >F5 >quit >Check airbeam. 

Note: signals:

TOF/MS airbeam signal should be ~1 and if differs by >10% > check the mass calibration offset for airbeam m/z in F6 window; typically this should be ~ -0.6 amu. If the offset is set properly, but the maximum of the AB peak is not properly aligned witht the quad setting for the AB mass in the TOF mode, then need to do an automiatic mass calibration in the MS mode.  Make sure chopper duty cycle is set correct in the Multiplier and Chopper tab. Also make sure the servo position sits in the middle of the top hat:

Typical backgroud signal values:

18: 2-10 Mhz

30: 1-5 MHz

46: 0.1 –2 kHz

48: 0.1 – 2 kHz

43,55,57: 1 – 20 kHz
Quad tuning:

1. Open inlet

2. In MS mode, toggle chopper (T) and note AB signal. When beam is opened, hit

3. T again to stop chopper from toggling and to have the chopper opened for maximum signal.

4. Make sure in the parameter menu under mass spec, m/z for ionizer tuning is set at 28 (N2). Also make sure that the filament current is reset to default of 0.25 mA (actually 2.5 mA), shift-B, default if manual multiplier calibration was just done. 

5. Quit to the main menu and select tune balzers

6. Note improvement. If the signal is much lower (<50%) check the outer deflection voltage is non-zero and positive. If not (shift-B), then reset to half of the inner deflection voltage value and repeat procedure.

7. If % improvement is acceptable then save screen shot and accept ok to accept changes.

8. Quit (q) and choose MS mode and toggle (T) and note airbeam signal.

During Quad tuning the extraction stage is typically flat, but others should peak nicely.

Once the Balzer is calibrated and the experiment started, avoid tuning the Quad any further.
Auto EM calibration:

Ms mode>toggle chopper (t)>record AB>close beam (g)>F6>choose I group>tof mode>set threshold>rightclick threshold at lower left>adjust emission current sft-b up or down till ion current count is in between 200 and 1000 Hz>note current>multiplier/chopper tab>set new emission current for automatic procedure>sft-b>set emission current back to default>average and saving tab>blue marker to edge of screen>q>auto calibrate EM. Note:if top plot does not plateau nicely, then the calibration should be done at a voltage that results in a calibrated gain of 3e6.

Mass Calibration:

1. Generate NH4NO3 of about 300 nm.  Scan to confirm the size of the particle.

2. F6 to select  C group for calibration ions and B for airbeam. 

3. Get into TOF mode and do an automatic threshold calibration for the ions selected.  

4. Set the blue boundary correctly so IE will be calculated for the singly charged particles only. 

5. Compare the CPC count with the AMS count; they should be about 90-100%

6. Activate the alternate MS/TOF mode and let the system average for a few minutes.  Then press Shift-M to get into the calibration window. Fill in the correct information about the size and density etc.  Also note the mass fraction species entry.  0.775 for NO3 and 0.225 for NH4. 1.725 for density and 0.8 for the shape factor.

7. Click the calibrate now button which will automatically start the AMS in the alternate MS/TOF mode and display the performance parameters.  Note the run # of TOF amd MS file generated.  Note the AB of both TOF and MS, IPP, TOF/MS (g, IE, and IE/AB.

8. Save a screen shot.

Note: if there is a difference in counted and non counted difference, check the threshold.

