
Aerogel measurements and 
monitoring

L. Barion, M. Contalbrigo, L.L. Pappalardo

INFN-Ferrara

1



2

Restoring the transparency
The Novosibirsk aerogel is hydrophilic, i.e. tends to absorb humidity from the air, resulting in a 

worsening of the optical preformances, and in particular of the transparency.

Several methods were tested to restore the transparency after exposure to air (i.e. humidity):

• Storing the tiles in a dry atmosphere environement (e.g. in dry cabinet)

• Storing the tiles in a box fluxed with nitrogen

• Baking the tiles at few hundreds (celsius) degrees for a few hours

We experienced that the transparency 

is approximately preserved if the tile is 

sealed within a small plastic bag. 



3

Restoring the transparency
The Novosibirsk aerogel is hydrophilic, i.e. tends to absorb humidity from the air, resulting in a 

worsening of the optical preformances, and in particular of the transparency.

Several methods were tested to restore the transparency after exposure to air (i.e. humidity):

• Storing the tiles in a dry atmosphere environement (e.g. in dry cabinet)

• Storing the tiles in a box fluxed with nitrogen

• Baking the tiles at few hundreds (celsius) degrees for a few hours

• First aerogel tile exposed to 

Nitrogen line (not clean!)

• Always check that Nitrogen 

line is clean enough!!
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Monitoring the transparency (1)
The aerogel transparency was moniotored many times during the test beam at CERN, usually 

before and after being used on beam (i.e. exposed to air).

Fast measurements were performed with a very simple set-up: 

Laser:

blue light

405 nm

Photodiode

output in mA

Multimeter:

reads current 
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Measured without aerogel (background)
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Monitoring the transparency

The method is fast (a few minutes for each set of 10 measurements) but introduces several 

systematic effects: 

• the photodyode was not tightly fixed to the support (to prevent damages), so its position 

relative to the laser could have slightly changed during the measurements

• Impossibility of illuminating every time the same point of the aerogel surface. Possible 

effect of local non-homogeneities

• During each measurement the multimeter quickly reaches a pseudo-stable value (for 1-2 

seconds) followed by a slow fall-down of the signal amplitude, probably due to the non-

uniform intensity of the laser (powered by standard batteries) over time. 

The effects above result in a broadening of the measured transparencies for each tile. 

The RMS of each set of measurements was assigned as an estimate of the global systematic 

uncertainty ∆�
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Measurement of transparency (2)

More precise measurements were performed in Ferrara (before and after) the CERN test-

beam using a Perkin-Elmer spectrophotometer. 

The uncertainty assigned to the spectrophotometer measurements takes into account the 

spread of T values obtained by illuminating 6 different positions of a given tile:
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3 refractive indices 

(1.04, 1.05, 1.06)

2 thicknesses 

(2cm, 3cm)

2 areas 

(6 × 6	���, 10 × 10	���)
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Results
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Results



10Storage in box with nitrogen

Results



11Storage in box with nitrogen

Results
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Very poor performances

Results are relatively stable

Results
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Results
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After storage in dry cabinet

Results
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Results
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Looking for a general trend



Looking for a general trend
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1��	order polynomial fit:

hint of a slop (but low significance)

0��	order polynomial fit (constant):

����� ≈ 0.021 ± 0.007		 → 3'
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Looking for a general trend
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Looking for a general trend

1��	order polynomial fit:

No significance (too short exposure times)

0��	order polynomial fit (constant):

No significance (too short exposure times)
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Conclusions

• We developed a simple set-up for measuring the aerogel transparency, which is 

sufficiently precise for testing large scale variations and general behaviours;

• A more precise set-up (spectrophotometer) is available in Ferrara;

• The general behaviour of the aerogel transparency during the cern test-beam was 

consistent with expectations (no bad surprises!) and with earlier measurements done 

with spectrophotometer

• The transparency can be restored with different methods: 

- storage in nitrogen (check that line is clean!) for at least a few days

- storage in dry cabinet (few days/weeks)

- baking (200 celsius, for a few hours)

• The transparency has shown to be stable if tiles are sealed in small plastic bags

• The spectrophotomter data show a systematically smaller transparency than measyred

with the laser method. To be understood. 
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Backup



Basic formalism

T = )*	
�

+,-, = )*�
�
+.	/	

�
+0 = )*

�
+. ∙ )*

�
+0 = 2 ∙ )*

3�
45

A = �7 = )*	
,
8. 				⟹				Λ; = *�


<; Absorption length

Λ= = 45
3� � Scattering length 
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Procedure: measure � > 	→ fit with Hunt formula → extract Λ; and Λ=

Fit with 

Hunt formula



Ferrara measurements
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