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Goal:  Homogenous quality-controlled ACSM datasets at a European scale

� Intercomparison campaign took place March/April 2016. A total of 21 instruments.

� In order to accommodate all applications to the intercomparison exercise, two separate 
calibration exercises were organized.
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OrganizationOrganization::

1. Three to four days pre-calibration intercomparison. 

2. Calibration using single and mixed inorganic solutions

3. Three to four days post-calibration intercomparison (extended for ToF-ACSM).
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1. ‘Standard’ Calibration set-up
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2. Mixture Calibration set-up
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Comparison with reference instrument

Some examples of individual instrument comparisons
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Comparison with reference instrument

Some examples of individual instrument comparisons

BEFOREBEFORE

QQ--ACSM ACSM intercomparisonintercomparison

RIENH4 STD RIESO4 STD RIESO4 MIX RIENH4 MIX

Original 6.23 0.42 - -

Calibrated 4.81 0.32 0.98 5.54



ComparisonComparison withwith referencereference instrumentinstrument

SomeSome examplesexamples of of individualindividual instrument instrument comparisonscomparisons RIENH4 STD RIESO4 STD RIESO4 MIX RIENH4 MIX

Original 6.23 0.42 - -

Calibrated 4.81 0.32 0.98 5.54

AFTERAFTER
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Instrument performance evaluated against the Median using the Z-score method



EvalulationEvalulation criteriacriteria ((ErrorError associatedassociated withwith instrument transmission and collection)instrument transmission and collection)
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EvalulationEvalulation criteriacriteria ((ErrorError associatedassociated withwith instrument transmission and collection)instrument transmission and collection)

Error in TEError in TE

Collection vs. transmission efficiencyCollection vs. transmission efficiency

� For this exercise, standard AN calibrations were

performed at various size of (relatively large particles) on 

different instruments

� The lens transmission efficiency (EL) is calculated as the 

ratio between RFNO3 obtained for a given size and 

Lens transmission efficiency

If 50% of the mass > 400 nm ⇒ ⇒ ⇒ ⇒ tot. mass 

may be off by up to 20%

⇒ ⇒ ⇒ ⇒ May induce much more bias than

CDCE calculations

Error in TEError in TE

5 different ACSM’S
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EvalulationEvalulation criteriacriteria (Conclusion)(Conclusion)

Calibration repeatability : Variation in calibration value (3 to 4 

calibrations were performed on each instrument) 

Max. Error of 15%

TE: Transmission efficiency error.. Depending on the 

particle size measured the lens TE varies.. 

Max. Error of 25% 30% at max. 

Propagation of errors

ACMCC: ACTRIS2_First intercomparison analysis and reporting

Max. Error of 25%

CE: Collection efficiency correction. 

Depending on the particle chemical composition and 

morphology..  

Error in CDCE based on chemical composition

Max. Error of 5%

30% at max. 



ACMCC: ACTRIS2_First intercomparison analysis and reporting

PM1 of all instrument compared with PM1 of SIRTA instruments. Dotted line indicates ± 30% error

light points represent TEOMlight points represent TEOM--FDMSFDMS, black points represent ACSM data

Instrument falls within ±± 30% 30% of the « reference » instruments

PM1 SIRTA (REF)
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Pieber et al., 2016



‘‘PieberPieber effects’effects’

‘Pieber corrections’Total OA conc.:



‘‘PieberPieber effects’effects’
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Might be worthy to check if m/z43 - related corrections could be needed in some cases 
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ConclusionsConclusions

� The ACSM is still a research instrument on which we have to keep performing research

activities

� The data acquired during the ACMCC intercomparison exercises will be used to further

determine robust uncertainties for these instruments

� Calibrations in acquisition mode (‘mixture calibrations’) significantly improved the 

accuracy of SO4 measurementsaccuracy of SO4 measurements

� Tunning of ACSM (AMS) Analog Input used for CPC reading has to be checked

� Encourage users to check for size dependent lens transmission efficiency of each

individual instrument

� Some more ‘Pieber effects’ to come ..  (� some more optimisation of the frag table ?)


