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Silica Aerogel
•Hygroscopic or hydrophobic linked network of SiO2

•Refractive index tunable in the range 1.008–1.1 during production
to match physical requirements

•Very good optical properties (transmittance and refractive index)

•Excellent refractive index homogeneity σ(n-1)/(n-1)<1%

•Refractive index dispersion law measured at several wavelengths

•Large transverse–size tiles available, up to 200×200 mm2

•Aerogel by Boreskov Institute of Catalysis and BINP (Novosibirsk)

Integration in the RICH 1 detector

Performance with LHC data
•16 blocks with different sizes

•Refractive index n ∼ 1.03 (momentum range 1–10 GeV/c)

•Clarity factor C < 0.006 µm4/cm

•300 µm–thick D263 UV filter placed downstream

•Cosmic events (with the LHCb configuration) taken before the first
pp collisions

•Data taking started in 2009 at the LHC start–up (
√

s = 900 GeV)

•Degraded resolution observed at
√

s = 900 GeV

• Investigation of possible causes on the way with the much higher
statistics at

√
s = 7 TeV

Experimental evaluation of the forward scattering contribution

Poster presented at the 7th International Workshop on Ring Imaging Cherenkov Detectors (RICH2010) – Cassis (F)
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Dispersion Law

n2−1 =
a0λ

2

λ2 − λ2
0

X (mm)
0 20 40 60 80 100 120 140 160 180 200

Y
 (

m
m

)

0

20

40

60

80

100

120

140

160

180

200

-0.6

-0.4

-0.2

0

0.2

0.4
-310×

Refractive Index Variation
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Laser
Aerogel block
(100×99×31 mm3)

16–bit CCD
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Aerogel in N
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Aerogel in C
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Aerogel in C

The blue rings contain95% of the total light power
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Light scattering
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Transmittance

Gas
R (95%) Forward scattering
(pixel) contribution (mrad)

Laser only 18 3.1
N2 18 3.1

C4F10 27 4.6
C3F8 21 3.6

Gas A (%) C (µm4/cm)
N2 90.56±0.04 0.00590±0.00001

C4F10 87.80±0.05 0.00970±0.00002
C3F8 89.86±0.04 0.00719±0.00001

Prelim
inary

results

T(λ) =
I(λ)

I0(λ)
= A exp



−
Ct

λ4






