EMLACE - Calibration notes

Radiance Nephelometers: Calibration (Wiesje, Peter).

Supplies: Clean/Filtered air, span gas (CO2), regulator, flow control valve, filter, coiled copper tubing (so that span gas reaches room temperature). 

Procedure: Turn on Nephelometer. Hook up vacuum (with ~3 lpm critical orifice) to purge port in back. Hook up filtered air to Inlet, and block of the Outlet. Turn operation mode to Fast mode by using the Display switch (and turn power ‘off’ then ‘on’). Press Display until the Zero screen is displayed. Press and release Reset-average to check the bscat value on the screen and wait briefly while the bscat value stabilizes. Adjust the zero offset by holding the Item switch up (fast adjust) or down (slower) while operating the Parameter – raise, or lower to add or subtract offset. Adjust until bscat < | 0.05e-5|. Allow to stabilize.

Press Display until Span screen is displayed. Open up purge port in back, keep Outlet blocked. Hook up CO2 through a filter and coiled copper tubing to the Inlet of the Nephelometer. (note: Outlet could be hooked up to ‘dump’) Repeat previous until ‘bscat’=’gas’ value on the 2nd row of the screen. This Span Calibration Value (for CO2 at ~780mb) should read 16*10-6 m-1. Allow to stabilize.

TSI Nephelometer: Calibration (Wiesje, Peter). → CONSULT MANUAL!!

Supplies: Clean/Filtered air, span gas (CO2), coiled copper tubing (so that span gas reaches room temperature).

!!Remember to copy the previous calibration file/s into archive directory for trend!!

Using the Main Calibration Option

Calibrate the Nephelometer by selecting the Calibration command from the Main Menu. The interactive calibration screen is displayed (Figure 4-18). The top section of the calibration screen displays the current calibration settings stored in the Nephelometer and any new calibration settings not yet saved to the Nephelometer. The middle section of the screen displays calibration data in frequency (Hz) for low span and high span gas in each

wavelength (blue, green, and red). Calibration data is displayed for both total scatter and backscatter modes. The bottom section of the screen lists the steps you will use to calibrate the Nephelometer. Perform each step in the order given. As you complete each step, press <Enter>. A check (√) is displayed next to each command as the command is executed.

1. set low span gas (Air ) 

2. set high span gas (CO2 )                                       A. start data collection-high gas

3. switch valve filter                                                  B. clear buffer

4. start data collection-low gas                                  C. store high span gas data

5. clear buffer                                                            D. write calibration label

6. store low span gas data                                          E. save cal data (K2 & K4) to Neph

7. toggle blower to off (OFF)                                    F. zero w/ clean air

8. plug inlet & outlet (manual)                                  F8-Avg Time F9-Restart F10-Quit

9. feed CO2 into line (manual)
Step Explanation

1. Set low span gas Select to choose the low span gas. Air is the default. When you select

step 1, a menu is displayed with different gases.

2. Set high span gas Select to choose a high span gas, or a gas with a higher scattering

coefficient than the low span gas, such as CO2. When you select step 2, a menu is displayed with different gases.

3. Switch valve filter Select to switch the filtered air valve to the zero (closed) position and to switch the blue DQ filter in-line with the air inlet. When you select step 3, a blanking time begins. The blanking time is the time it takes the filtered air valve to move to the zero position plus the time it takes to purge the Nephelometer with filtered air. The blanking time is set using the STB command (see Chapter 6).

4. Start data collection-low gas Select to begin low span gas data collection. After you select step 4, data collection begins after the blanking time described in step 3.

The low span gas area of the calibration screen is updated, but not the high span area.

If you want to observe the filtered air purge, press <F8> to select a smaller averaging time of 5 seconds. The number in the Meas field should fluctuate, not rise and fall. When the Meas field is stable, press <F8> to select a 300-second averaging time and proceed to step 5.

5. Clear buffer Select to clear the Nephelometer internal buffers of the data collected

during step 4. Wait at least 300 seconds (see the Elapsed Time(s) field), then proceed to step 6.

6. Store low span gas data Select to store in the software, the 300-seconds of low span gas data collected in step 5. Selecting step 6 causes the low span gas area of the calibration screen to freeze and low span data is no longer updated.

7. Toggle blower to off (OFF) Select to turn off the blower. High span gas should be regulated at the source. Note: Step 7 is a toggle function and can also be used to toggle on the blower.
8. Plug inlet & outlet (manual) Remove the top cover of the Nephelometer using the procedure in Chapter 8. Plug the aerosol inlet and outlet of the Nephelometer

(Figure 4-19).

9. Feed CO2 into line (manual) Remove the tubing from the inlet of the blue DQ filter and connect the tubing from the high span gas to either the inlet tubing or to the inlet block (Figure 4-19). Turn on the gas until the flowrate is approximately 5 lpm. You should feel gas exiting through the DQfilter in the opposite direction of the arrow on the filter. Proceed to step A.

A. Start data collection-high gas Select to begin high span gas data collection. The high span gas area of the calibration screen is updated, but not the low span area. If you want to observe the high span gas purge, press <F8> to select smaller averaging time of 5 seconds. The number in the Meas field should fluctuate, not rise and fall. When the Meas field is stable with minimal fluctuation, press <F8> to select a 300-second averaging

time and proceed to step B.

B. Clear buffer Select to clear the Nephelometer internal buffers of the data collected

during step A. Remain at this step for at least 300 seconds (see the Elapsed Time(s) field), then proceed to step C.

C. Store high span gas data Select to store to the software the 300 seconds of high span gas data collected in step B. Selecting step C causes the high span gas area of the calibration screen to freeze and high span data is no longer updated.

Note: At this time, new calibration constants (K2 and K4) are calculated and the top section of the screen is updated. If the new constants are not satisfactory, you can recalibrate without changing the constants, as long as you do not perform step E.

D. Write calibration label Select to write an identifying label for the calibration performed. The label can include the serial number of the Nephelometer, the calibration date, the low span and high span gases used, and the initials of the person performing the calibration.
E. Save cal data (K2 & K4) to Neph If the new K2 and K4 calibration constants are satisfactory, select E to write the new K2 and K4 constants to the Nephelometer.

After selecting step E,

1. Remove the high span gas and the inlet and outlet plugs from the Nephelometer.

2. Reconnect the DQ filter to the inlet block, with the arrow of the filter pointing away from the inlet block.

3. Replace the top cover of the Nephelometer, attaching the cover with the four screws.

4. Select 7 to toggle on the blower and to purge the Nephelometer of high span gas.

Note: To allow the Nephelometer to be completely purged of high span gas, wait at least 600 seconds with the blower on before proceeding to step F.

F. Zero w/clean air Optional—Select to purge the Nephelometer with clean air and to

perform a zero background measurement. <F9> resets the check marks. <F10> exits the calibration. Go to the Main Menu and choose the Configuration option for options to store the calibration file to disk. 

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.

