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CLAS12 RICH: An Hybrid Rich

Resolution on Cherenkov Photons

Mirror System Characterization
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Outline
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E12-09-07: Patronic Distribution using Semi- 
Inclusive production of Kaons.
E12-09-08: Boer- Mulders Asymmetry in Kaon  
                   Electro-Production 
E12-09-09: Spin-Orbit correlation in Kaons Electro-Production
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FOCUSING REGION

PROXIMITY REGION
5° -13°

1m gap 

Thin aerogel (2cm) 

3 m gap 

Thick aerogel (3cm+3cm) to  
compensate photon loss 

13° -25°
Multiple passage of Cherenkov  
photons in aerogel. 

Focalizing mirror to reduce the 
 emission point uncertainty 

Direct imaging of the Cherenkov photons 

The Hybrid Geometry 
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and Simulated
e

Photon direction resolution 



Giovanni Angelini Mirror System for CLAS12 RICH 7

The Mirror System 

10 CFRP Spherical Mirrors (R= 2.7 m)

9 Glass Planar Mirrors

-two layers of carbon fiber, 1mm each  
-honeycomb core  
-total thickness is 20mm  
Equivalent thickness is 1.7% of X0 About 25% of the total  

-two layers of glass skin, 0.7 mm each  
-Al honeycomb core  
-total thickness is 10mm E 
quivalent thickness is 1.3% of X0 Less than 20% of the total at large angles  
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MACROSCOPIC MICROSCOPIC 

AFM: 

50 

50
 

µm

µm

Geometrical Optics Interference and Diffusion

CMM

SURFACE MEASURAMENTS

Resolutions
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SPOT MEASUREMENT

D < 6 mm0

D0

Point source

If gaussian =

For each mirror

95 % of the light intensity

Measured Spot Light Intensity (Arbitrary Units)

Resolutions
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c

Correlation length
RMS Roughness

Wiener-Khinchin theorem

Fourier Transform

Under the assumption of Gaussian Height Distribution and 
Isotropy in the material:

Surface Characterization
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Specular  
Reflection

Diffused 
component

Incident
Light

Rice-Rayleigh model: 

Specular:

Diffused:

Bennet - Porteus

r

Micro-Scale Imperfections
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DIFFUSED COMPONENT
The angular distribution depends on the correlation length Only depends on the RMS roughness

Coating : AL + MgF2 (140 nm)

Wavelength (nm)

R
efl

ec
tiv

ity

90%

Ideal perfect surface 25°

0.25

SPECULAR COMPONENT

Micro-Scale Imperfections

Diffused light within 1 pixel:   
(Planar)

(Spherical)



Giovanni Angelini Mirror System for CLAS12 RICH 13

5

RMS = 2 µmRMS = 2 µmRMS = 2 µm

Middle/Big-Scale



Giovanni Angelini Mirror System for CLAS12 RICH 14

mm

mm

mm

Simulated

Measured Parts of the Spherical Mirror  
are arrived this month at JLAB. 

Conclusions



Thanks for Watching


