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Enrico Fermi

PHYSICAL REVIEW VOLUME 75, NUMBER & APRIL 15, 1949

On the Origin of the Cosmic Radiation

Exnrico FeErMI
Tnstitule for Nuclear Studies, Unaversidy of Chicago, Chicago, Illineis
(Feceived January 3, 1949)

A theory of the origin of cosmic radiation is proposed according to which cosmic rays are ungmated
and accelerated primarily in the interstellar space of the galaxy by collisions against moving mag-
metic fields. eatures of the t ie llv an inverse power law for the

spectral distribution of the cosmic :r.aE 3 t it fails to explain 1n a straght-
orward way the heavy nucler observed i the primary radiation

Assuming: every “collision” results in energy gain
A = , particle has an escape probability

N(> E) Z B =

m=n
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Krymskii (1977)

Axford et al. (1978)
E, Blanford & Ostriker (1978)
Bell (1978)

upstream downstream
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Gaisser (1990)
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oy (g; p.1) =q(r,p) sources (SNR, nuclear reactions..)
diffusion + V | Dxx \Y W — 171// ] convection
diffusive reacceleration + —| p 2 D oy
op PP 0Op » 2
o | dp 1 = =
energy loss — ——pV -V adiabatic loss
Op | dt v 3 P W}
fragmentation — v __ ¥ radioactive decay
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Space direct detection:

» No atmosphere impact, good
particle identification

> Small scale, low energy

CATCHING RAYS

China's new observatory will ~25 000 m
intercept ultra-high-energy y-ray ’
particles and cosmic rays. .

12 wide-field-of-view .~

air Cherenkov .~ i S N N |
Colic i o . 80,000-m? surface-
‘ = 5,195 scintillator | water Cherenkov: 1,171 underground

detectors ‘ detector ~water Cherenkov tanks

Ground indirect detection:

> Relatively poor particle
identification
> Large scale, high energy
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A candidate heavy particle (m>12 GeV) recorded by the cloud chamber

Chen et al. (1997, Phys. Rept., 282, 1)
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ARHBMWARE i

VOLUME 72, NUMBER 12 PHYSICAL REVIEW LETTERS 21 MARCH 1994

Mt. Kanbala, Tibet (5500 m)

Quark Compositeness, New Physics, and Ultrahigh-Energy
Cosmic-Ray Double-Core «-Family Events

Z. Cao, L. K. Ding, and Q. Q. Zhu
Cosmic Ray Laboratory, Institute of High Energy Physics, Academia Sinica, Beijing 100089, People’s Republic of China

Y. D. He
Department of Physics, University of California at Berkeley, Berkeley, California 94720
g (Received 23 August 1993)
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. & A.=05TeV < —
Large pT excesses cannot be accounted for with QCD B ety o o 2 ,‘%
. . . . . 0 A
calculation: indication of onset of new physics! ! SR E— 1 .
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Cao et al. (1994, PRL, 72, 1794) X12 (TeV-cm)

Cao et al. (1997, PRD, 56, 7361)
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Precise measurements of CR spectra
Amenomori et al. (2008, ApJ, 678, 1165) around the “knee” region
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NEWS IN FOCUS

POUTICS Canada’s first STRBE THEORY Philosophers 20151 REVIEW Gene editing, PROFLES Ten pecple who
science minister brings air join debate over scientific climate change, Pluto and mattered in science
ofchange p.#45 method p448 more p448 this year pA58

1

ANLIWANE HINHUSEYEVINE

The Monkey King spacecraft, which took to the skies on 17 December, is designed to detect the high-snergy particies produced by annihilating dark matter.

48 [8) B 51 R 28

Plastic scinfillator detector

ik B 51 R U 23

Dark-matter probe launches
era of Chinese space science

Silicon tungsten tracker

BGOEZfE

Monkey King is first in a line of Chinese space missions focused on scienn?ic discovery.

BY ELIZABETH GIBNEY, CELESTE BIEVER &
DAVIDE CASTELVEGCHI

gainst a purple morning sky, in a cloud
of brown smoke, the Monkey King

took off. China’s first space-based
dark-matter detector — nicknamed Wukong
(or Monkey King) after a warrior in a sixtesnth-
century Chinese novel — rocketed into the air
on 17 December, marking the start of a new
direction in the country’s space strategy.
From Earth's orbit, the craft aims to detect

high-energy particles and y-rays. Physicists
thinkthatdark matter — a substance thought to
make up 85% of the Universes matter but so far
observed only through its gravitational effects
— could reveal itself by producing such cosmic
rays as its constituent particles annihilate.
‘Wiulkong, officially called the Dark Matter
Particle Explorer (DAMPE). is also notable for
being the first in a series of five space-science
missions to emerge from the Chinese Acad-
emy of Sciences’ Strategic Priority Program on
Space Science, which kicked off in 2011.

‘China is already one of the world’s major
space powers, but so far has focused on human
and robotic exploration, with little investment
in space science. (A notable exception is the
Diouble Star probe launched in collaboration
with the European Space Agency in 2003 to
study magnetic storms on Earth.)

The DAMPE lift-off from the Jiuquan Satel-
lite Launch Center in northern China will be
followed next year by a further two missions:
the world’s first quantum-communications
satellite and an X-ray telescope observingin »

24/31 DECEMEER 2013 | VOL 528 | NATURE | 443

@ 2015 Macmillan Publishars Limitad. All rights resarved

BGO calorimeter

TR 2R

Neutron detector
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Cherenkov telescope array (WFCTA)
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» Compton-Getting effect :
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Ahlers & Mertsch, PPNP, 94, 184 (2017)
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Geminga SNR: Possible Candidate of the Local Cosmic-Ray Factory
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