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Big Bang Expansion

13.7 billion years

Credit: NASA, WMAP
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Dark Matterf) Kentaro Miuchi

(Kobe Uniersity)

« 959% of the universe iIs UNKNOWN |

Look at the sky with microwave.
(PLANCK satellite)

We can get a "PIE chart"!

+« What we know about DM... « What we do not
@ some kind of "particle" e unknown
e 1/4 of the universe ® mass
e Its speed @ Interaction
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Gravitational Lens in Abell 2218 ) HST - WFPC2

PF985-14 - ST Scl OPO - April 5, 1985 - W. Cauch (UNSW), NASA

Dark Matter

7] NASA WMAP TEAM
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http://map.gsfc.nasa.gov/ContentMedia/A2218.jpg
http://map.gsfc.nasa.gov/ContentMedia/A2218.jpg

Astrophysical Journal 648 648(2006)L109

No. 2, 2006 DIRECT PIRICAL PROC

38* 30* 24" 18* 12*

, with the white bar indicating 200 kpe at the distance of the
\ cls are the weak-lens reconstructions, with the outer contour
and . The white contours show the errors on the positions of the « y and correspond to 68

).7% confidence levels. The blue plus signs show the locations of the centers used to measure the masses of the plasma clouds in Table 2.
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Figure 5 | Three-dimensional reconstruction of the dark matter distribution.
T'he three axes correspond to right ascension, declination and redshift: with
distance from the Earth increasing towards the bottom. The redshift scale is
highly compressed, and the survey volume is really an clongated cone. An

isodensity contour has been drawn at a level of 1.4 % 10" My, within a circle
of radius 700 kpc and Az = 0.05. This was chosen arbitranly to highlight the
filamentary structure, The faint background shows the full distribution, with
the level of the grey: corresponding to the local density. Additional views

are provided in Supplementary Fig. 7.
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« SUSYIEZR@LHC

¢ | Tunnel circumference: 27 km,
~ 100m under ground.
1 1232 main +7000 smaller magnets,
B = 8 Tesla (@ 14TeV)
Operating temperature: 1.9K

4 Experiments: ATLAS, CMS,
ALICE, LHCb.

- B%? + B%? @TEJ- ;DQ Direction Sensitive
. 8TeV TT7F—HAHE (~2012)

WIMP-search

. 13~14TeVICupgrade® 2015FH 5 Bi5E NEWAGE
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Dark matter annihilation as antimatter factory

« 5

(complementary to gamma rays)

VOLUME 53, NUMBER 6 PHYSICAL REVIEW LETTERS 6 AUGUST 1984

Cosmic-Ray Antiprotons as a Probe of a Photino-Dominated Unnerse

ngph Silk
Astronomy Depariment, University of Cal eley, 720, and Institute for Theoretical Physics
University « Samia Be alifornta 93106

Physics Department, Univer alif 7 Barbara, California 93106

Courtesy P. Salati
Main arguments: But:
DM annihilation provides as many particles as antiparticles * We must control the backgrounds . L
« Antimatter cosmic rays are rare because secondary products * Antiprotons are secondaries, what about positrons ? ‘tion Sensitive

* DM-induced antimatter CRs may have specific spectral properties * Do the natural DM particle models provide clean signatures?  WIMP-search

Julien Lavalle @IDM2010 v WAGE



- BBT

o BEFHICDIZRD, —iHBE

2008 PAMERAZS
20125 FERMIZE
20138 AMS-02(ISS)

T T 1 rrrry

o AMS-02
L PAMELA
Fermi

Positron fraction

10

EG;

& gnergy [Gev]

- RTEBYSFERUI T,

PAMELA TEAM

ANTICOINCIDENCE
(CARD)

SRR G

- Tracker




N0REEEER

S LHC 8TeV. :
P jfd/p )SU

q N
o A
S

T
IS e

BRNEAXH



BEERRRER

ENEAH



« BRMBDERERD
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« DAMA/LIBRA
e 250kgMDNal> >VF UL —5&

e 1.33ton * FEDERE :, f,"_;' |
o UTA DIOFHES (930) ) |

2-6 keV
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arxXiv:1308.5109

Eur. Phys. J. C (2008) 56: 333-355
DOI 10.1140/epjc/s10052-008-0662-y
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hual modulation AUP2013

e 10G eV1_..|-ﬂ jé-: + gE | &:‘; [€oGeNT data
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See also i

poster by M. Kos.
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« CDMS I
e Ge, Si ThOX—AH+FE{KEHES e
o J1VHRIFRE * 1:2kg Si(11 x 1069
o 3E|E(Si-run, 2013) BG5S .40, ek
o 2582 (Ge-run, 2010)

CDMS Il (Ge+Si)

- arXiv:1304.4279
Three events! SI run A r

Shades of blue indicate the three separate timing cut energy ranges
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240 g Ge or 106 g Si crystals
(T cm thick, 7.5 cm diameter)
_1_04

We do not believe this result rises to the level of a discovery, but does call for further investigation.




« XENON100 : W/ixx*Ft_J

o 161kgiRiEFtz./
~ XENON100

Goal (compared to XENON10):
* increase target x10

» reduce gamma background x100
— material selection & screening
— detector design

Quick Facts:
* 161 kg LXe TPC (mass: 10 x Xe10)
« 62 kg in target volume
« active LXe veto (=4 cm)
e 242 PMTs (Hamamatsu R8520)

e Py | AV ST Y oY PRy A
® I 1proved Xe10 shield

Dl DAalvy - N ?
(FD, FOly, CU, M20, IN2 purge)

Marc Schumann (U Zirich) — XENON100
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PRL 109, 151301 (2
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FLDESHDES BRET  HMBEE
. TPB ORE(L, RAHMOBAIZELY, KR HNESE KIGIcHE

o BIZ{Tof- 1 HERHEFORERIRTIEH 1.8 pes/keV,, ZZERK
- WNEORMIIFELEE-HS(RHHM, QE. , FHE )

F ~66/431=t

[GORE® ?If\ﬁ&}i%ﬂa‘] EMARF=9X R1105] [PURERON GP/GPF])
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Present result

DAMA DM-Ice |PICO-LON |Goal of
Ingot 23 PICO-LON

TENS <20ppb  500ppb Not yet

232Th  0.5-0.7ppt 50ppt <1 ppt <1p:)t
e 0.7-10ppt 7.5ppt ~8 ppt <1ppt
210pp  5-30 2000 ~50 <100
uBa/kg

* Low background Nal(Tl) completed!!!
* Next stop: Stability test
* 1-ton Nal(Tl) in a few years.(Need Fund)



FIG. 2. A false color CCD image resulting from a **2Cf
neutron source. The colors black, blue, red, and white rep-
resent the order of increasing light intensity levels. The area
displayed represents a 25 ¢cm by 25 ¢m section of the detector
plane. See the text for a description of image features.

BRI DIS(CH

[RF DR

CL

DIy

il



ot

DB - RF*

PRL73(1994)1067




E4
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o FRIRENSBUR)ELB U CHERRINCEED
(BIRDIEXIMEIIFRATIL0ME,

@ @Lﬂ)fﬁ:l;lJE‘e‘E«%’Ed)'TEE&FHB

Target : F

Gxr = 0.1 pb
p = 0.3 GeV/c?/cm3

o =220km/s

E =247 km/s (Jun.)
217 km/s (Dec.)

esc = 650 km/s

counts/keV/day/kg




Emulsion Dark Matter Search (& K+)

-KE=IZ & %Slinteraction Mdirectional search
- FREFBICE T T, CYGNUSERZEBE

Emulsion detector for dark matter search
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[Current Detector density : 3.2 g/cm3]

- E— Scanning Electron Microscope

!
f

/

\ Kr 400keV

i

|

/ .
E - goonm

Detector ability

100 nm detectable
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Optical microscope image of nuclear recoil induced by 14 MeV neutron
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ISR Physics Letters B 686 (2010) 11
th F528%  Physics Letters B 654 (2007) 58
RS8R Physics Letters B 578 (2004) 241
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+« NEWAGE RREQ_ LN
o $TIELHES : NEWAGE-0.3b' (KE!, {EBG)
o 2013FE3/MINICERE
o XEMQ L., IREBEMEEH AP
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