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E. Pavel, Suppression of wave-particle duality in multiple slit experiments, JOSA B, 41, 547-551 (2024).

Experimental system used in multiple slit measurements.



a)                                               b)                                                  c)

Optical microscope images of: a) 50L grating, scale bar: 10 µm; b) TEM grid, scale bar: 200 µm;

c) ensemble of 50L grating and TEM grid; insert: detailed image of a window.



a) Diffraction pattern of the laser pointer recorded in transmittance mode from 50L grating. 

The distance from the grating to the screen was D1 = 250 mm. Insert: CMOS sensor image of 

TEM (4,0) cylindrical transversal mode of the laser beam; b) diffraction efficiency of grating 

(0, 1, 2, 3, 4, 5 orders).

a)                                                                             b)               



a) CMOS image of the rectangular transverse mode TEM (1,1) recorded in transmittance 

mode from TEM grid; b) CMOS image of the diffraction patterns recorded in transmittance 

mode from 50L grating and TEM grid ensemble. 

a)                                                                    b)                        



a)                                                                                 b)                        



Classification of the diffracted photons.



Shack Hartmann wavefront sensor. 

 Ref. https://www.thorlabs.com/newgrouppage9.cfm?objectgroup_id=5287



Wavefronts inside QCE layer and before Shack Hartmann wavefront sensor.



 



 



a) The apparent orbit of  Capella. Astronomy and Astrophysics, 306, L13–L16 (1996). 

b)  Reconstruction image from optical interferometric data of Capella on September 13,1995 (Mullard Radio Astronomy

     Observatory, Cambridge).



a)  Hubble Space Telescope image of Capella on December 21, 1997 with 250-300 nm filter.

     The Astrophysical Journal 565 (2002) 598-607

b)  Visible-light imaging of the Capella double star with SCExAO/VAMPIRES dual-band imager, of Subaru Telescope.



E. Pavel, V. Marinescu,” Spatially resolving spectroscopic binaries by diffractionless telescope with Type I  diffracted 

photons”, Optik 348 (2026) 172709.

Declination separation of Capella (α Auriga) stars Aa, Ab as a function of the day number in the orbital period. 

The red arrows indicate the observation dates.



E. Pavel, V. Marinescu,” Spatially resolving spectroscopic binaries by diffractionless telescope with Type I  diffracted 

photons”, Optik 348 (2026) 172709.



E. Pavel, V. Marinescu,” Spatially resolving spectroscopic binaries by diffractionless telescope with Type I  diffracted 

photons”, Optik 348 (2026) 172709.

The passage images of Capella (α Auriga), captured by a N150/750 telescope with 2x Barlow lens on: a) May 2, 2025.



E. Pavel, V. Marinescu,” Spatially resolving spectroscopic binaries by diffractionless telescope with Type I  diffracted 

photons”, Optik 348 (2026) 172709.

The passage images of Capella (α Auriga), captured by a N150/750 telescope with 2x Barlow lens on: b) May 21, 2025.



E. Pavel, V. Marinescu,” Spatially resolving spectroscopic binaries by diffractionless telescope with Type I  diffracted 

photons”, Optik 348 (2026) 172709.

The passage images of Capella (α Auriga), captured by a N150/750 telescope with 2x Barlow lens on: c) May 2, 2025.



E. Pavel, V. Marinescu,” Spatially resolving spectroscopic binaries by diffractionless telescope with Type I  diffracted 

photons”, Optik 348 (2026) 172709.



E. Pavel, V. Marinescu,”Microarcsecond optical astronomy with Type I  diffracted photons”, Optica Open ID:131510  (2026).

CCD camera image of a neon sign located 1700 m away from an N150/750 telescope with a 30x stacked Barlow 

lenses. The inset at the top right is an image captured by the CCD camera of the same neon sign, taken with the 

N150/750 telescope without a Barlow lens.
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E. Pavel, V. Marinescu,”Microarcsecond optical astronomy with Type I  diffracted photons”, Optica Open ID:131510  (2026).

The passage images of Spica (α Vir) captured by a N150/750 telescope with a 30x stacked Barlow lenses on:

a, b) March 14, 2026; scale bars 300 nm; (red lines are guides for eye and represents the recorded lines of star tracking).



E. Pavel, V. Marinescu,”Microarcsecond optical astronomy with Type I  diffracted photons”, Optica Open ID:131510  (2026).

The passage images of Spica (α Vir) captured by a N150/750 telescope with a 30x stacked Barlow lenses on:

c, d) March 16, 2026; scale bars 300 nm; (red lines are guides for eye and represents the recorded lines of star tracking).



E. Pavel, V. Marinescu,”Microarcsecond optical astronomy with Type I  diffracted photons”, Optica Open ID:131510  (2026).

The passage images of Spica (α Vir) captured by a N150/750 telescope with a 30x stacked Barlow lenses on:

e, f) March 17, 2026; scale bars 300 nm; (red lines are guides for eye and represents the recorded lines of star tracking).



The Apollo 15 landing site as seen by the Lunar Reconnaissance Orbiter (NASA).

 Image captured from 49.9 Km with a resolution of 27 cm/pixel. 

Lunar Reconnaissance Orbiter telescope

Cassegrain; f/3.59; diameter: 19.5 cm; 

Rayleigh diffraction limit θ = 0.645 arcsecond.

Theoretic resolution at 49.9 Km: 0.15 m.

Experimental measurements: 0.27 m/pixel.

Earth-based telescopes

Objects larger than 0.11 m on the Moon's 

surface can be observed using telescopes with 

an aperture greater than 15 cm and 30x 

Barlow lenses, in conjunction with QCE plates 

(angular resolution ~ 58 μas).



Pillars of Creation images of: a) NASA’s Hubble Space Telescope (visible domain) and 
b) NASA’s James Webb Space Telescope (near-infrared domain).



❑ A modified Thomas Young’s double-slit experiment was realized with Quantum Confinement Effect (QCE) detector. 
Two types of diffracted photons have been discovered: (i)Type I with particle behavior and (ii) Type II with wave 
behavior.

❑ The separation of the two components Aa and Ab of Capella Aa (α Auriga ) was achieved with a small telescope 
N150/750 with 2x Barlow lens and QCE plates. The angular diameter of Capella Aa (α Auriga) was measured (8 mas). 

❑ Type I diffracted photons paved the way for the development of microarcsecond optical astronomy. With a small 
N150/750 telescope equipped with 30x stacked Barlow lenses and QCE plates, it was possible to observe through 
atmospheric turbulence, beyond the diffraction limit, at an estimated separation resolution of ~6 µas/nm. 

❑ Imaging through the atmosphere is improved by QCE detector due Type I diffracted photons with particle behavior. 
The two components of the star Spica (𝛼 Vir), a double-line spectroscopic binary system, were resolved even when 
the declination separation, was 58 µas.

❑ Microsecond-scale optical astronomy has the potential to be used in various applications, such as: i) exoplanets, ii) 
planetary and stellar physics, iii) galactic studies (including dark matter, the cosmic distance scale, cosmic 
expansion, active galactic nuclei (AGN), and supermassive black holes (SMBH)), as well as iv) extragalactic science 
and cosmology (stellar microlensing, strongly lensed quasars), and finally, a spectacular application, v) live 
observation, using ground-based telescopes, of human missions on the visible surface of the Moon.
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