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Protons

The Eleven Questions |dentified by the Connecting Quarks with the Cosmos Report

Connecting _
Quarks:
with the Cosmos

What is Dark Matter?
What is the Nature of Dark Energy?

How Did the Universe Begin?

Did Einstein Have the Last Word on Gravity?

g B W N

What are the Masses of the Neutrinos and How
Have They Shaped the Evolution of the Uni-
verse?

6. How do Cosmic Accelerators Work and What are
They Accelerating?

7. Are Protons Unstable?

8. What Are the New States of Matter at Exceed-
ingly High Density and Temperature?

©

. Are There Additional Space-Time Dimensions?

How Were the Elements from Iron to Uranium
Made?

. Is a New Theory of Light and Matter Needed at
the Highest Energies?
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Chang (2014 Chin. J. Space Sci. 34, 550) & Chang et al. (2017 Astropart. Phys. 95, 6)
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X Layer (22 BGO bars)

14 Layers

YV V VYV V

f1,4%: 100 cm x 100 cm x 50 cm
BEMTEFA: 60 cm x 60 cm

M EE: ~1052 kg

hfE: ~ 41.6 W
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Purple Mountain Observatory, CAS

Institute of High Energy of Physics, CAS
Institute of Modern Physics, CAS

National Space Science Center,CAS
University of Science and Technology of China

Geneva University

[.N.F.N. Sez. di Perugia, Perugia University
[.N.F.N. Sez. di Bari, Bari University
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ofchange 43 method pddl

4

o1 A P06 Ten peog
climate change, Pluoand | mattered in wience
e~

this year pds#

17 Dec:

Dark-matter probe launches
era of Chinese space science

Monkey King is first in a line of Chinese space missions focused on scientific discovery.

WY CLIZABETH &)

Y. CELESTE DIEVER &
Wl

high-energy particies and y. rays. Physicists

China is already one of the workd's major

gt 1o
miake o 5% of the Univeesch tmattet bt o far

E CASTEL
i a coud
of brown smoke, the Monkey King
took off. China' fir
dark-matter detector

(or Monkey King) afles s warrion in 3 sxteenth.
century Chinese novel — rocketed o the s
on 17 December, marking the start of a new
irection in the cowntry s space sralegy.

From Earthis orbit, the craft aims to detect

o v i By prdacing sech commic

s 5 s Constituent partices arnihilate.
‘Wakong, officially called the Dark Matter

Particle Explorer (DAMPED. is

=
e robatic exploration, with hite imvestment
in space sclence. (A notable exception is the
Double Star probe buunched in collaboration
with the European Space Agency in 2003 to
study magnetic worrms on Earth )

The DAMPE lift

being the firs in & series of five space-science
missions to emerge from the Chinese Acad
ey of Sciences Strategi Priority Program on
Space schence, which bicked offin 2011

4 Mt Sttt Ut Al e

4731 DECEMBER 3911 | ¥OL 538 | NATURR

e Launch Center in northern Chins will be
ollowed hext yrar by a further two missons
the workl’ first quantum-communications
stelie and an X. 1oy tebescope observing o B
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DAMPE 5 year exposure map 9+ billion events
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Results reported today by a China-led space science mission provide a
tantalizing hint—but not firm evidence—for dark matter. Perhaps more
significantly, the first observational data produced by China’s first mission
dedicated to astrophysics shows that the country is set to become a force in
space science, says David Spergel, an astrophysicist at Princeton University.

China is now "making significant contributions to astrophysics and space
science," he says.

Sciencel¥Fit:

FERYRZEFRUNFNER —MFEAE
=

(ZHRME 7ThEHF=ERZ-madlEe)
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15 5 2

-60°

+ AGN * pulsar ® sNR/PWN M Binary  Global Clauster

® uUnassociated

Source Type Number
AGN 175
Pulsar 45
SNR/PWN 11

Binary -
Globular cluster 1
Unassociated 13

Total 249
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interaction

&

Extensive air shower

t-shower radio signal

detection

61



Antenna set-up: (Xidian University)

antenna simulations, nut design, unit
F design. First prototypes to be installed
iin site before end of year 2019

HorizonAntenna, successfully
tested in the field (August,
December 2018)

I
Electronics:
50-200MHz analog
filtering,
500MSPS sampling
FPGA+CPU
Bullet WiFi data
transfert

Layout: 300 antennas, 200km?,
- 1km step size with denser infield
- = Erange = 1016.5-101¢eV

Jig
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