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The Universe contains many extraordinary objects that emit enormous amounts of energy. One of these is a
gamma-ray binary, a rare type of binary star system consisting of a massive star and a compact object, such as
a neutron star or a black hole, orbiting each other. As these two objects interact, they create extreme physical
conditions that can accelerate particles to very high energies. Understanding how these particles are accelerated
helps scientists better explain the origin of cosmic rays, which are energetic particles constantly traveling

through space and occasionally reaching Earth.

This study focuses on the gamma-ray binary LS | +61° 303, a well-known source that has been observed across
many wavelengths for decades. Using data collected by the Large High Altitude Air Shower Observatory
(LHAASO), researchers detected ultrahigh-energy gamma rays from this system for the first time. These gamma
rays have energies much higher than previously observed, providing new evidence that this binary system can
accelerate particles to energies of hundreds of teraelectronvolts (TeV). The observations also revealed that the
gamma-ray emission changes with the orbital motion of the two objects, indicating that the physical

environment surrounding the system strongly influences the production of these energetic particles.

The discovery offers valuable insights into the mechanisms responsible for particle acceleration under some of
the most extreme conditions found in the Universe. It also helps scientists distinguish between different
theoretical models that explain how gamma rays are produced in binary systems. Furthermore, the results
demonstrate the exceptional sensitivity of LHAASO for detecting ultrahigh-energy gamma rays and open new
opportunities for studying similar astrophysical sources. By improving our understanding of samma-ray binaries
and their role as natural particle accelerators, this research contributes to a broader understanding of high-

energy astrophysics and the origin of cosmic rays in our Galaxy.
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FIG. 1. Test-statistic maps of the region around LS 1 +61° 303 observed by WCDA (a) and KM2A (b). after subtracting the

contributions from nearby sources and Galactic diffuse emission. The energy ranges are 1.5-30.5 TeV for WCDA and > 25 TeV for
KM2A, with a sky map pixel size of 0.1° x 0.1°. The gray solid lines represent the significance contours starting from 2¢ with a step of
26 (reaching 8o for WCDA and 60 for KM2A). Green crosses indicate the optical position of LS I 4617 303 [42]. The red and black
symbols represent the results for WCDA and KM2A, respectively: “x” marks the best-fit positions of LS 1 +61° 303, while dashed
circles illustrate the 95% confidence level positional uncertainties, incorporating both statistical fitting errors and systematic pointing
uncertainties. White dashed lines indicate the 68% containment regions (convolved with the PSF) of the extended source ILHAASO
10249 4+ 6022. The PSF for each detector is marked by a double-headed arrow.



