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@:T\' Aerogel as a radiator ePI&S
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With a network of interconnected silica nanoparticles,
resulting in a low-density solid with an open-cell structure,
silica aerogel aims to cover the refractive index gap
between liquid (> 1.27) and gaseous radiators (< 1.0018).
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Analysed aerogel samples ePlf’\&S

Tile n t[cm] Tile n t[cm]
1 2.00 23 2.05
2 2.00 24 1.02 2.08
3 2.00 25 (2021) 2.08
4 1.03 2.00 26 2.08
5 2.00 27 2.05
6 0.98 28 2.06
7 0.97 29 2.04
8 1.96 30 1.95
9 1.96 31 1.99

10 1.04 1.96 32 2.17
11 1.96 33 2.14
12 1.96 34 1.02 2.14
13 2.01 35 (2022) 2.13
14 2.01 36 2.12
15 1.05 2.01 37 1.91
16 2.01 38 1.94
17 2.01 39 2.03
18 2.00 40 2.03
19 1.005 2.06 41 2.04
20 2.06 42 1.97
21 103 2.02

22 2.03
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Measurements performed on 22 silica aerogel tiles
at CERN in July-August 2022.

» Tiles manufactured at Aerogel Factory Co. Ltd
(Chiba, Japan) and delivered in March 2021.

« Tiles 6 and 7 manufactured by Matsushita
Electric Works (Japan) were bought by INFN-
Bari in 2000 as part of the HERMES
collaboration.

« Tiles having different refractive indices have
been characterized in terms of transmittance,
thickness and shape.

Transmittance measurements on 20 tiles with n =
1.02 (2021 and 2022 production) performed by
INFN-Ferrara group.
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Transmittance measurements
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Measurements performed with a Perkin Elmer spectrometer: integrating sphere and two
different light sources to cover the range 250 - 800 nm
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Each tile was placed into a holder
(10x10 cm?) and mounted onto a
metal ridge sliding perpendicular to
the beam to explore different
positions of the samples

On tiles 6 and 7 only total

transmittance has been measured
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Transmittance fitted by Hunt basic: Transmittance fitted by Hunt extended:
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<T> = average of the transmittance values at the different points on the tile #1 (n = 1.03)
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Aerogel tile shape
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The shape of the tile has implications on the transmittance.

Results of the metrology
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Transmittance dispersion < 1% - high uniformity
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Results @ 400 nm

Tile n T ATvom | ATezp | Aabs | Ascat | tavg g a0
[] [cm] [em] [em] [em] | [em] 2
T 071 | 627 573 | 5682 | 636 | 2.00 : e
2 071 | 632 573 | 5791 | 633 | 2.00 Estimated "
3 070 | 6.13 567 | 4433 | 649 | 2.00 A, @400nm 2
4 1.03 | 070 | 6.06 558 | 4186 | 642 | 2.00
5 070 | 6.00 554 | 4096 | 638 | 2.00 lower than 15
6 069 | 440 265 | 2460 | 260 | 098
7 076 | 440 347 | 3685 | 358 | 097 datasheet 0
8 0.66 | 547 80 | 5290 | 525 | 196 values
9 067 | 5.6l 496 | 51.14 | 557 | 1.96 5
10 | 1.04 | 066 | 558 479 | 4768 | 526 | 1.96
11 067 | 571 495 | 4580 | 553 | 1.96
12 068 | 586 | 500 | 4276 | 564 | 1.96 MEASUREMENT A [nm]
3 063 | 359 440 | 33.16 | 446 | 2.0
14 0.58 | 3.54 374 | 3148 | 422 | 201 REPETITION IN ]
15 | 1.05 | 058 | 345 372 | 3036 | 423 | 201 PROGRESS T oF $
16 057 | 379 3.60 | 31.03 | 406 | 201 Sk ‘ ;
17 057 | 3.86 363 | 5523 | 374 | 201 Ef |
18 020 | 1.79 161 | 17.07 | 1.85 | 2.00 S F ‘
19 | 1.005 | 029 | 172 165 | 5539 | 173 | 2.06 ® [
20 029 | 175 169 | 5491 | 176 | 2.06 MAXIMUM s !
21 060 | 640 540 | 8554 | 578 | 2.02 ' : |
2 | "3 6o | 634 549 | 8704 | 587 | 2.03 transmittance °r —s— Nominal values
23 052 | 3.11 358 | 2544 | 355 | 2.05 and A;atn =1.03 - i m Ties dapan INFN-Ba
U |y | 054 337 343 | 3350 | 375 | 2.08 Fd
25 : 053 | 323 345 | 3647 | 355 | 2.08 g —s— Tiles Japan INFN-Fe
26 053 | 3.26 344 | 5251 | 348 | 2.08 ' e Tios Aussia INFN-Fe
GI: ||||l|i|l||i|l\ill|l|
1

'l 11 11 1 1 1 1 . 11 11 11 1 1 1 1 1
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Refractive index

Data analysis on the n = 1.02 tiles (2022 production)
are still ongoing.
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Thank you!
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