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7 Alternative to
- fusion, one-
neutron stripping
beats powerful
nuclear reaction
An underdog nuclear reaction can produce as
good output as the popular nuclear fusion.
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Using the advanced GALILEO Array coupled with the 4t Si-ball EUCLIDES, Zhang,
the researchers conducted in-depth spectroscopic analysis to track and Gaolong POPULAR ARTICLES
identify the reactions.
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One-neutron transfer can beat nuclear fusion in output, here's proof

N uclear fusion is one of the most powerful reactions
known to mankind. It is the process that powers the
Sun and stars, and results in high-energy output.
However, achieving nuclear fusion in lab settings is quite
challenging as it requires extreme temperature and
pressure conditions.

A new study reveals a more practical alternative to
nuclear fusion. It shows that one-neutron stripping can
produce similar or more output than a fusion reaction,
particularly in low-energy regions close to the minimum
energy threshold required for a nuclear reaction.
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The MANPADS Strike Back: Stinger and Starstreak
Uncovered

One-neutron stripping is a reaction during which a
neutron from a moving nucleus is kicked out as it hits
another nucleus. It is like knocking a ball (neutron) out of
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a moving box (nucleus) when it hits another box. This Mocerino XSX =

leaves the moving box with one less ball.

Compared to nuclear fusion, nuclear stripping is much
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One-neutron transfer can beat nuclear fusion in output, here's proof 7/12/24, 1:52 PM

For decades, scientists have been trying to understand
the mechanism that leads to the transfer of neutrons in
weakly bound nuclei. It is important to decode this
mechanism as it can greatly improve our understanding
of nuclear physics, including various nuclear reactions.

The study authors performed an interesting experiment
for this purpose. They studied the one-neutron stripping
process between Li-6 (a Lithium isotope) and Bi-209 (an
isotope of Bismuth). Then compared its output with that
of the complete fusion reaction involving the same
isotopes.

They employed the GALILEO Array (a grammar-ray

detector) in combination with the 4mt Si-ball EUCLIDES
(an advanced laser detector) to study gamma-ray
emissions and detect charged particles during the
reactions.

They also used a special method known as the gamma-
gamma coincidence, to study different gamma rays
identified in the one-neutron stripping. “The gamma-
gamma coincidence was crucial in isolating specific

reaction channels allowina the team to ninnnint the

https://interestingengineering.com/science/neutron-stripping-output-nuclear-fusion?utm_source=twitter&utm_medium=article_post Page 4 of 11


https://interestingengineering.com/science/nitrogen-isotope-stretches-nuclear-physics
https://interestingengineering.com/science/energetic-gamma-ray-emission-pulsar
https://eb2.3lift.com/pass?tl_clickthrough=true&redir=https%3A%2F%2Fwww.amazon.ca%2Fdp%2FB0BXFV1R3S%3Faref%3Dd7Z6U1RCxQ%26aaxitk%3D49f56a7fb3b3ede7dcf91b19d8e69e43%26language%3Den_CA%26tag%3Dss-us-20%26smid%3DA3DWYIK6Y9EEQB%26ref%3Ddacx_dp_592337152353880601_591571566791855518&pr=2.5727800000000003&bc=3.27&aid=3962322247071522037100&bmid=8341&biid=7628&sid=230396&brid=591903&adid=592337152353880601&crid=260523406&ts=1720810243&bcud=3270&ss=39&dmp_ids=Cn1odHRwczovL2ludGVyZXN0aW5nZW5naW5lZXJpbmcuY29tL3NjaWVuY2UvbmV1dHJvbi1zdHJpcHBpbmctb3V0cHV0LW51Y2xlYXItZnVzaW9uP3V0bV9zb3VyY2U9dHdpdHRlciZ1dG1fbWVkaXVtPWFydGljbGVfcG9zdBIxCglwdWJjb21tb24SJDJiNjFlYWRkLTk2NTEtNDMyMy1iYTA2LTExNjZlZTEzNTdlNhI8Cgdscm0tM3BjEjFYWTI2OTA2NFduZzBLcXVvVnNyeXJJalpNV2JHODZka0FRVGFuWXIyMzktTDV2SndJGgJiMg%3D%3D&cb=78642

One-neutron transfer can beat nuclear fusion in output, here's proof 7/12/24, 1:52 PM

s A S AR Lt B et dh i B LI e LI G LR L S g

behavior of nuclei under different conditions with high
accuracy,” the researchers note.

> X

The results of neutron transfer between Be and Li
surprised the researchers. Here’s what they found:

One-neutron stripping has
immense potential

In the above-mentioned reaction, the weekly bound Li-6
collides with much heavier Bi-209. The result of this
interaction shows that one-neutron transfer is capable of
producing output similar to that of a fusion reaction.

“One-neutron stripping process yields results
comparable to those of complete fusion reactions
especially in energy regions near nuclear barriers.
Contrary to previous expectations, the results indicate
that the one-neutron transfer plays a dominant role at
lower energies, exceeding the output of fusion
reactions,” the study authors said.

These findings may unlock new opportunities for
employing one-neutron transfer in areas such as nuclear
energy research.

“The process underscores the intricate and nuanced
nature of nuclear reactions, providing a stepping stone
for future scientific breakthroughs in nuclear science and
technology,” the study authors added.
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The study is published in the journal Nuclear Science

and Techniques.
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