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Abstract: To address the influence of X-ray on the detection of high-energy gamma rays in
inertial confinement fusion and the challenges associated with the complex control thresholds of
gas Cherenkov radiators and the fixed thresholds of some Cherenkov radiators, a novel approach
was proposed in this paper to utilize silica aerogel as a Cherenkov radiator for gamma-ray detection.
Firstly, a transmittance measurement platform was constructed, and the transmittance of a 1 cm
thick silica aerogel with a density of 410 mg/cm?® within the wavelength range of 250 nm to 800 nm
was measured, along with its absorption and scattering coefficients. Subsequently, the refractive
index of silica aerogel was determined using the minimum deviation angle method, followed by

fitting across the wavelength range from 250 nm to 800 nm. These derived parameters absorption
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and scattering coefficients, as well as the refractive index were integrated into the Geant4 software. The

Geant4 software was then used to simulate the different gamma energy responses of the silica

aerogel detection system. Finally, the luminous intensity of both silica aerogel and quartz glass

was measured respectively using a system based on a *Co source at the Northwest Institute of

Nuclear Technology. The results show that the net signal for silica aerogel was 11. 67 nA with a

3. 8% uncertainty, while the net signal for quartz glass was 373. 67 nA with a 3. 2% uncertainty.

This proved the feasibility of the silica aerogel Cherenkov detection system for gamma-ray

detection. These results demonstrate the potential of silica aerogels as Cherenkov radiators for

high-energy gamma-ray diagnostics in ICF experiments.

Keywords: inertial confinement fusion; gamma-ray detection; Cherenkov radiator; silica aerogel
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silica aerogel and the wavelength
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modeling
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