
FFrree Activitiesee Activities CTE ·  TUESDAY, SEPTEMBER 22,  2026

A 42-LighA 42-Light-Yt-Year Tear Trrail Pail Points Back toints Back to a Pulsaro a Pulsar
New X-ray observations help explain where some extreme gamma rays in space may
come from.

Illustration of a pulsar sending a long glowing trail through space while observatories detect its signals.

AAstronomers have connected a huge X-ray tail
in space to a pulsar and to previously unex-

plained ultrahigh-energy gamma rays. According to
reporting by Phys.org, observations from China’s
Einstein Probe satellite and the Large High Altitude
Air Shower Observatory, known as LHAASO, show
a close match between a long X-ray structure near
the pulsar PSR J1740+1000 and gamma-ray emis-
sion seen in the same direction. The pulsar is about
4,600 light-years from Earth, and the tail stretches
about 42 light-years. A light-year is the distance
light travels in one year, so this is not a short
plume; it is a structure spanning about 250 trillion
miles.

A pulsar is the dense, spinning leftover core of a
dead star that sends out beams of radiation as it
rotates. Around some pulsars is a pulsar wind neb-
ula, a cloud of high-energy particles pushed out-
ward by the pulsar. The new work suggests that
particles from this nebula did not spread evenly in
all directions after leaving their source. Instead,
they appear to have traveled in a preferred direc-
tion for tens of light-years. That matters because
scientists have been trying to explain where some
of the universe’s most energetic particles come
from and how they move through interstellar
space, the space between stars.

The finding also helps with a practical problem in
astronomy: sometimes an observatory detects
gamma rays but cannot identify the object that
made them. Gamma rays are the highest-energy
form of light, far more energetic than visible light or
X-rays. LHAASO has found ultrahigh-energy gam-
ma-ray sources, including some without an obvious
nearby source object. This new observation sup-
ports one possible explanation: the particles may
have been accelerated near a pulsar, traveled
away from it, and produced gamma rays some-
where else. In other words, the source and the sig-
nal do not always have to sit on top of each other
in the sky.

The work was published Sept. 21 in Science China:
Physics, Mechanics & Astronomy, with correspond-
ing authors from the Institute of High Energy
Physics of the Chinese Academy of Sciences and
Nanjing University. The job behind a result like this
is not one person looking through an eyepiece. It
involves astrophysicists, instrument teams, soft-
ware specialists, and data analysts comparing
measurements from different machines. LHAASO
detects air showers, which are cascades of parti-
cles created when high-energy radiation from
space hits Earth’s atmosphere. The Einstein
Probe’s Follow-up X-ray Telescope observes X-
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rays from orbit, above the atmosphere that would
block many of them from ground instruments.

The hardware matters. The Phys.org report says
the Einstein Probe telescope has a wide field of
view, meaning it can examine a large patch of sky
at once, and low background, meaning it can pick
out faint signals without as much interference from
unwanted noise. With about 70,000 seconds of ob-
servations, it showed that the X-ray tail was much
longer than earlier XMM-Newton observations had
revealed. For technicians and engineers, that
points to familiar workplace issues: sensor sensitiv-
ity, noise reduction, calibration, and making sure
the instrument can collect reliable data for long
stretches without turning faint signals into false
ones.

The data work is just as important as the equip-
ment. Researchers had to compare where the X-
rays appear in the sky with where LHAASO detect-
ed gamma rays. They also had to compare the radi-
ation properties, including how the signal changes
with energy, to see whether both kinds of radiation
could come from the same population of high-ener-
gy electrons. An electron is a tiny negatively
charged particle found in atoms, but here the elec-
trons have been boosted to extremely high ener-
gies. As they move through magnetic fields, they
give off synchrotron radiation, which is radiation
made when charged particles curve through a mag-
netic field. Some of that radiation shows up as X-
rays.

The same electrons may also explain the gamma
rays. As the electrons travel, they can collide with

low-energy photons, which are packets of light al-
ready present in space, and boost them to much
higher energies. That produces the ultrahigh-ener-
gy gamma rays detected by LHAASO. The result is
like two different kinds of evidence from the same
job site: X-rays show one part of the particle trail,
and gamma rays show another. The source report
says this is the longest X-ray tail of a pulsar wind
nebula yet discovered.

The next question is why the particles stayed so or-
ganized for so long. Usually, high-energy particles
entering interstellar space are scattered by mag-
netic-field fluctuations and gradually diffuse, or
spread out, in many directions. The researchers
propose two possible explanations. One is that the
interstellar magnetic field is ordered enough to
guide particles along a narrow path, like a magnetic
track. The other is that a fast, collimated outflow,
meaning a narrow stream moving in one direction,
keeps carrying the particles outward, like water
from a fire hose.

For someone aiming at this kind of career, the les-
son is that space science is both research and
technical production. A team has to design instru-
ments, operate observatories, process large
datasets, understand physics, and defend its con-
clusions in peer-reviewed publication. Hiring into
work like this usually depends on being able to
connect theory with tools: math for modeling parti-
cle motion, programming for data pipelines, elec-
tronics or mechanical knowledge for instruments,
and enough communication skill to explain why one
interpretation fits the evidence better than another.

Written from reporting by Phys.org.
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THI NK  I T  T H RTHI NK  I T  T H RO UGHOUGH

1.1. When scientists matWhen scientists match data frch data from two diffom two differerent observent observatatories, what makories, what makes the conclusion stres the conclusion strongongerer,,
and what risks still rand what risks still remainemain??

2.2. If yIf you werou were hiring fe hiring for a tor a team studying high-eneream studying high-energy space signals, would ygy space signals, would you prioritizou prioritize phe phyysicssics
knoknowledgwledge, instrument engineering, or data science most heae, instrument engineering, or data science most heavily? Devily? Deffend yend your choice.our choice.

3.3. HoHow could the idea ow could the idea of ff folloollowing an indirwing an indirect trect trail apply tail apply to anoo another tther technical field, such asechnical field, such as
autautomoomotivtive diagnostics, cybere diagnostics, cybersecuritysecurity, or medical imaging?, or medical imaging?
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A 42-LighA 42-Light-Yt-Year Tear Trrail Pail Points Back toints Back to a Pulsaro a Pulsar
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ACROSS

11 Light-energy packet that can gain
strength through encounters with fast
particles

22 Spread outward in many directions
through an area

44 Gas layer around a planet that blocks
some incoming space energy

77 Energy traveling through space as waves
or particles, such as light or X-rays

99 Instrument that gathers light or other
signals from distant objects

DOWN

11 Rapidly rotating stellar remnant that
sends sweeping beams of energy

33 Negatively charged particle found in
atoms

55 Tiny pieces of matter or energy moving
rapidly through space

66 Relating to forces that steer charged
matter and affect compasses

88 Cloud of gas or energized matter
associated with stars
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WherWhere this came fre this came fromom

This article was written for 3andB from the reporting below. It is not a reprint — the
wording is ours and the facts are theirs.

PhPhyys.ors.orgg
“A 42-light-year X-ray tail links a pulsar to previously 'orphan' gamma rays”

Tuesday, September 22, 2026

Tuesday, September 22, 2026

https://phys.org/news/2026-09-year-ray-tail-links-pulsar.html

W HAW HAT  I S  I N  T H IS  PT  I S  I N  T H IS  PAACK ETCK ET

The article and its discussion questions, a word search, and a crossword.

C O PC OPY I NG AND RY I NG AND REUSEEUSE

Free to print, copy and hand out for classroom use. Please keep this page with the packet,
so the next teacher can see where the story came from.

MorMore where where this came fre this came fromom

If this short lesson worked for your class, our full workbooks go further with the same
care:

• Complete units with student and teacher editions
• Worked solutions for every exercise
• Standards-aligned, classroom-tested, print-ready

See the full lessons at 3andB.comSee the full lessons at 3andB.com
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