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Principle to the calibration

• The ionization (and transmission) efficiency (IE) is 
the number of ions measured from a “known” 
amount of mass.

• The Relative Ionization Efficiency (RIE) is the ratio 
of the IE of a species (e.g. NH4) to IENO3 
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“Known” amount of mass

• The known amount of mass is based off of size 
selected dry particles from an DMA system.  

• Typical sizes used in the calibration are 350 -450 
nm.  (I prefer 400 nm particles)

• Short sampling lines are better in this calibration

• Dry particles are important

• Temperature of environment can also have an 
impact on the measurement) 



General Set-up

• CPC is not strictly necessary for BFSP calibrations

• Keep sampling lines short if possible
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Setting up AMS for measurement
• Use specific V and W mode Calibration menus



Example V Timing



Example V Timing
No Co-Adds



Example V Timing
No Co-Adds

Faster Pulsing



Example V Menu - Saving
1.) Save BFSP, MS, PTOF
2.) Save itx and HDF files
3.) Filter BFSP data for Am Nitrate

1.)

2.)

3.)



Baseline Check Output

raw electronic baseline

Set electronic baseline in ADC

Set Threshold value in ADC

This graph shows the electronic 
noise around the baseline.  In 
general one does not want 
vertical bars exceeding your 
threshold value red line at 
bottom.  One should not adjust 
the baseline to prevent this, as 
that can reduce the linearity of 
the ion measurement and 
compromise data quality.  The 
next tests guide ones decision 
on the threshold value



Why to do those things
• No Co-Adds - This gives better size resolution by a factor of 2.

• Faster Pulsing - This increases the number of ions measured 
and should improve the IPP measurement

• The measured IE value will need to be scaled by the ratio of the Pulsing Period during 
calibration to the Pulsing Period during measurement

• Save all Modes (with a focus on BFSP). 

• The other modes are important for looking at doubly charged particle corrections (PTOF) 
and RIE (MS) since signal to noise is higher in these modes

• HDF and itx saving... itx files are needed for the IE calibration 
procedure, and HDF files are needed for use in Sqrl.  Save both

• Filter for Ammonium Nitrate Particles so you don’t save too 
much data.  This tells the DAQ software to only save BFSP data 
if an AmmNit particle is detected



When Taking Data:

• Make sure the SP Choppers / Files 
is < 10%.  

• This reduces the probability of 2 
particles coming in during the same 
chopper cycle.

• Take a screenshot or 2 so 
that you have an easy record 
of the calibration (Airbeam, 
flow, etc.)



Processing Data



Loading the Data
1.) 2.)

3.)

1. Find your “BFSPData” folder
2. Find your “AutoSaveData” folder
3. Load your Data



4. Graph Data in New Window
5. Use Marquee function and right click to select the 3 
areas for the IE calibration

4.)

5.)

Processing cont.



Processing Cont.

6.)

6. Check the SI value, enter the mobility diameter used 
in the IE calibration, adjust other parameters as desired
7.Click “Do It!”

Setting the min IPP to e.g. 2 is fine.  Play with these numbers and 
see how things change.  Avoid setting too high of a min IPP...

7.)



• Output is the IE, RIE (better 
to use MS mode), Ions per 
particle, IE/AB, Flow and 
Pulser Period
• Diagnostic graphs are very 
useful for interpretation
•The IE/AB is the number 
that should be used for input 
into the DAQ.  



Input into DAQ: IE/AB number

• If your pulser period is different for your 
Calibration menu, then the IE you input will be 
different than the IE you measured, but your IE/AB 
will be the same!

• IEDAQ = IEMeas * PulserPeriodIE/PulserPeriodAcq

• Or alternatively:

• IEDAQ = IE/ABMeas * ABAcq

• Where IEDAQ is the value to input into the Menu in 
the DAQ software



More information
• Theoretical explanation of Mass Quantification with AMS see 

section 5 of:

• Jimenez et al.  Ambient Sampling using the Aerodyne 
Aerosol Mass Spectrometer JGR, 2003

• See Edward Dunlea’s presentation from AMS User’s Meeting:

• http://cires.colorado.edu/jimenez-group/UsrMtgs/UsersMtg7/
ie_cal_tutorial.pdf

• ipf for IE processing:

• http://cires.colorado.edu/jimenez-group/
ToFAMSResources/ToFSoftware/index.html#ToF_IE_Cal
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