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• High temporal (s…min) & spatial (cm…m) resolution  
• High spectral resolution possible (~GHz)

For gases !
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Lab setup (closed path):

Measures the transmission of an optically stable 
cavity consisting of two highly reflecting dielectric 
mirrors.



M

CCD

F

Lens
Lens

Iris

M1 M2Cavity

M = mirrors
F = filter (bandwidth)
CCD = charged coupled device detector

Incoherent broadband cavityIncoherent broadband cavity--enhanced enhanced 
absorption spectroscopy (IBBCEAS)absorption spectroscopy (IBBCEAS)

Lab setup (open path):

Measures the transmission of an optically stable 
cavity consisting of two highly reflecting dielectric 
mirrors.

d

Reflectivity
Intensity

R I, I0

LED



CCD

Telescope

M IrisM

Fibre

Achr.

Receiver                 TransmitterReceiver                 Transmitter

Power Meter

openopen
pathpath

AR coated loss optic forAR coated loss optic for
calibration of reflectivitycalibration of reflectivity

Instrument design for FIONAInstrument design for FIONA
(Open Path)(Open Path)

LE
D



Transmission without optic: I0 (λ)

λ

I0

In
te

ns
ity I1

Transmission with optic: I1 (λ)

Calculate mirror reflectivity: R(λ)

1

0 1
( ) 1 ( )IR L

I I
 

 
    

λ

R
ef

le
ct

iv
ity

Mirror calibration with low loss opticMirror calibration with low loss optic

λ

Lo
ss

Calibrated low loss of optic: L(λ)
(must be known accurately)



IntercomparisonIntercomparison SAPHIR JSAPHIR Jüülich (2007)lich (2007)
Receiver       ( NOReceiver       ( NO3 3 / N/ N22 OO55 )   Transmitter)   Transmitter

IBBCEASIBBCEAS



AR coated loss optic

MM

IntercomparisonIntercomparison SAPHIR JSAPHIR Jüülich (2007)lich (2007)
( NO( NO3 3 / N/ N22 OO55 ))

Receiver                         TransmitterReceiver                         Transmitter



Target Target speciesspecies NONO33



(3)  (3)  Data AnalysisData Analysis
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Fit function for HONO retrievalFit function for HONO retrieval
(range (range 363363--377 nm)377 nm)
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(4)(4) HONO detection in CorkHONO detection in Cork
–– IBBCEAS for chamber studies IBBCEAS for chamber studies ––
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(5)  (5)  Instrument for the FIONAInstrument for the FIONA
campaign at EUPHOREcampaign at EUPHORE
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Estimated Detection LimitsEstimated Detection Limits

HONO:HONO: <10 <10 pptvpptv ,    ,    NONO22 : <10 : <10 pptvpptv

Based on:
 Integration time of 1 min
 7.5 m cavity length 
 R = 0.9995
 Signal-to-noise ratio of 2:1 

Estimated Precision Estimated Precision (from fit)(from fit)

HONO:HONO: ~ 0.25 ~ 0.25 ppbvppbv
NONO22 :: ~ 0.66 ~ 0.66 ppbvppbv
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