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DISTRIBUTION OF DAREK MATTER IN NGC 3198
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expected
from
_ __ luminous disk

10 R (kpo)

M33 rotation curve

20 Days After Explosion

Standard cosmology

Dark matter (dark energy) exists
in the universe. However, we
have to figure out its property.




Properties of dark matter

stable
neutral;
non-baryonic

cold, non-relativistic to behave like
gravitational seed of the structure
formation (not neutrinos)

Abundence ~27%, production process
MAY require weakly interaction with the
SM particles (WIMPs).



The universe is the ultimate laboratory to study fundamental

e BEFR>>LHCHEFR
o RILT HFHYH

* Big bang has large
enough energy. But we
are very far from the
reaction at the Big Bang.
Only the relics (stable
missing energy) of the
reaction can be observed
today.

« We are lucky if the relics
of the early Universe is
just the LHC missing
energy




Different approaches to search for Dark Matter

(Particle colliders)

Efficient production now
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Underground labs and
experimens

(planned)
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PandaX-ll Commissioning (Run8)

XENON100, 2012

LUX 2015

10

10°
WIMP mass (GeV/c?)

cross section at
2.7x10% cm?, more
than a factor of 2
improvement
compared to the LUX
2015 results
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What Tools Do We Use?

Auger and HiRes measure the
highest energy cosmic ray flux, —
spectrum, and anisotropy

ICECube searches for TeV neutrino
sources — the most direct signature
of hadronic accelerators

Fermi detects thousands of new
GeV sources

VERITAS, HESS, MAGIC, and
CANGAROO image and measure
spectra and variability of TeV
sources

Milagro/HAWC, Asy/ARGO image _,
large-scale structures and searches
for new and transient TeV sources

AMS-02 (space-based antimatter
search ), PAMELA measure _
ANTIPROTON, POSITRON

PLANCK/SNAP

v




Indirect detection of dark matter --
signals

. Y & V'S

| = Cuu&esy P. Salati
definitive signal
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— Pass 8 Combined dSphs
[ | — Fermi-LAT MW Halo
L[-- H.E.S.S. GC Halo
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uantitative study of the -02 electron/positron spectra: implications for the
titative study of the AMS-02 clectron/positron spectra: implications for th
1409 6248 pulsar and dark matter properties

Su-Jie Lin, Qiang Yuan, and Xiao-Jun Bi
Key Laboratory of Particle Astrophysics, Institute of High Energy Physics,
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Conclusions of the quantitative study

* There is a new break at the primary electron spectrum

two breaks one break
2 2 § 2 L+
X 2 e i 4+ X 2 € s 4
d.o.f. X et e~ { d.o.f. X et e {
PSR| 0.92 [175.4 4295 54.22 78.26 [2.11 j07.5 60.44 239.8 107.3
DR pu | 0.89 |171.6 3994 5536 76.26 |2.48 M81.2 121.9 2759 83.38
r | 091 |175.2 4272 55.21 77.24 |2.35 ¥56.5 91.29 265.7 99.55
PSR| 0.47 [88.99 51.87 14.77 22.35 | 1.26 R42.7 74.95 130.4 37.35
DC p | 1.16 |223.1 887 46.95 87.45 | 3.45 |669.1 278.2 271.7 119.2
T | 062 [118.0 59.5 21.52 37.02 |[1.90 [368.9 9522 200.9 72.75
Comments: 1, This is exactly similar to the o= () [H(Hﬁ)“”“]"
case of proton spectrum measured by AMS2. «10°
. . | T T o rrTr T T o rTTT
The electron break is at ~60GeV with A vy = 14 AMS-02
03 13 +}+HH+H+H|+H —— Fit to Model x? /NDF=25/26
. . . . { t
2, again precise fit! without second break a 12

wrong background is adopted! (Without a 11
sufficient understanding of background, we 10
can never understand the signal correctly.)

_ +0.002, 02 \+0.004,
1= _2'84970.002 (flt)fo.ooa (sys)

_ +0.032 ) £: 1 +0.046,
Ay = 0'133-0,021 (flt)wn,oao (sys)

R, = 3367 (fity’(sys) [GV]
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3, subtle effect is hid behind the precise data,

1'02 10°
Rigidity [GV]
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only by quantitative study can it be revealed.



2 Galactic center:
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Good statistics but source
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