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Boundaries of high-resolution Astronomy

A Angular resolution diffractiofimited by aperture size
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Boundaries of Interferometric Astronomy

A High resolutions typically achieved by amplitude interferometers

A Baseline limitations due to atmospheric turbulences and technical challenges
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https://www.chara.gsu.edu/public/basics-of-interferometry
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Coherence exists also at the photon level! ng .
(in case of thermal emission) H.E.S.S!
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(c) photon anti-bunching

Luo Qi- Non-classical multiphoton light from clusters of colloidal quantum dots (2019)
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(in case of thermal emission)
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order 0 !
0 Luo Qi- Non-classical multiphoton light from clusters of colloidal quantum dots (2019)
coherence
Delay
https://www.kth.se/social/files/5cb1833856be5bf03c8165fa/Lecture%203%20Second
order%20Intensity%20Correlation%20Function.pdf
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(in case of thermal emission)
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order%20Intensity%20Correlation%20Function.pdf

A Photon bunching can be observed between multiple phetonntingtelescopes
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Coherence exists also at the photon level! gqﬂ ol |"§/A/;\\\U
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(in case of thermal emission)
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A Height of the bunching peak = Intensity interferometry visibility i L
A Works at large baselines and through turbulent atmosphere! A - ‘(
A Telescopes preferably large, but no very high time resolutions or very good optical A

gualities required
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How to implement Intensity Interferometry to
H.E.S.S.



Telescope selection

A0 April 8 to April 23
pdopssl April 25 to May 12
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Implementation into H.E.S.S. Ny D= EAU

_ HESSN ¥
Opto-mechanicabketup

Camera lid

45°mirror

2 inch optics:

negative lens
(f=7.5cm)
interference filter

(2 nm FWHM)
positive lens

(f=10 cm)

\

zero-baseline measurement option
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2"d H.E.S.S. campaign N == |§AU
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Measurement Setuyg 3 telescopes

Setup + digitizer

A Digitize in focal plane

A Offline correlation and analysis after measurement Workstation
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Measurements during bright moon times
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The ECAP SII Southern Sky Survey
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The ECAP SII Southern Sky Survey
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Results 2022
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2022 Results

Spatialcorrelationsof Nunki

Cross correlations of Nunki
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2022 Results

Spatialcorrelationsof Nunki
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Results 2023
Dual color measurements

(and three telescopes)
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Visibility curves in two colors

Spatial coherence of Mimosa
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Spatial coherence of Mimosa

= 470nm UD
20 —— 375nm UD

A Spatial coherence scales linearly with
wavelength

A Two colors effectively extend baseline
range

Spatial coherence (fs)
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Uniform disk diameters
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A Await decision about funding proposal

Th e fUtU e Of A Install setup on all 4 Phase | telescopes
Sll at H.E.S.S. Alnstall fdpermanento setups for (p:

A FlashCam tests at CT5 (CTA prospect)
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MI2SO zIntensity
Interferometry at ECAP

Mobile Intensity Interferometer for Stellar
Observations



