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ACTRIS - Center for Aerosol In-Situ Measurements –
European Center for Aerosol Calibration & Characterization

ACTRIS Topical Center - CAIS-ECAC
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ACTRIS - Aerosol In-Situ Variables
Microphysical:

Particle Number Concentration > 10nm → EU Air Quality Directive
Nano Particle Number Concentration < 10nm
Particle Number Size Distribution 10-800nm (mobility diameter) → EU Air Quality Directive

Nano Particle Number Size Distribution < 10nm
Particle Number Size Distribution > 800nm (aerodynamic diameter)
Cloud Condensation Nuclei Number Concentration

Optical:
Multi-Wavelength Particle Light Scattering and Backscattering Coefficient
Particle Light Absorption Coefficient & equivalent Black carbon → EU Air Quality Directive

Chemical:
Mass Concentration of Non-Refractive Particulate Organics and Inorganics
Mass Concentration of Organic Tracers
Mass Concentration of Organic and Elemental Carbon
Mass Concentration of Particulate Elements

Minimum five variables: The four obligatory variables (green) + at least one additional variable
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Traceability Scheme for Particle Number Concentration
According to ISO, the FCAE provides 

the “true value”
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CPC Calibration – Detection Efficiency Curve 

Internal correction for
the calibration factor

CPC internal output

Pulse output

Pulse output with k-factor

Pulse output with k-factor 
and coincidence correction 

f(x) = A(1-𝑒(
𝐵−𝑥

𝐷−𝐵
𝑙𝑛2))
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Example of a CPC Calibration – Linearity

Example: TSI CPC model-specific parameter

Example TSI CPC 3750-10
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Traceability Scheme for Particle Number Size Distribution

Traceability according to ISO 15900
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MPSS Calibration – PSL Sizing - 203 nm

Scanning with a high size resolution
Fit with a normal function



Quality Assurance and Control for New AQ Aerosol Pollutants, RI URBANS 
September 8, 2025

MPSS Calibration – Final Calibration – Number Size Distribution

-- Reference MPSS
-- Candidate MPSS
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Traceability Scheme for Particle Absorption & Black Carbon

CAPS - Cavity Attenuated Phase Shift

(extinction monitor)
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Calibration of the AE33 against the Reference Setup
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Currently, there are no specific calibration facilities for ultrafine particle
and equivalent black carbon in AQUILA.

ACTRIS hosts two calibration laboratories for microphysical (UFP) variables
and only one for equivalent black carbon.

The challenge is to implement additional calibration facilities beside the
ones in ACTRIS.

New calibration facilities need large investments and capacity building
from ACTRIS across Europe.

Implementation of UFP and Black Carbon Monitoring
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ACTRIS Calibration Laboratories – WCCAP & PACC

CPC & CCNC labs

Coarse Particle lab

MPSS lab

Optics lab

Thank You for Your Attention
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