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-2 Why DM physics is related 1o TeV?
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Exns+ence of Dark Ha++er

- Dark l'Her is

funty
N 000 Fraction of critical density

E 1. Neutral

2. Non-Baryonic
,3. Stable
4 Cold
3. QDmhz 01 1 B

!‘3 5? * ﬁ No Dark MaH-er Cand _ _ +he S+andard Model

 ——— ———————




]1-2 Why DM physics is related o TeV? |

WIMP DM scenario explains.the observations naturally!. §
_ WimpP Dark MaHer (DM) scenario

- -y -

- R 15 TR ]
Observa-hong | stable & neutral massive (~ 1 TeV) particle,

e "% (Coupling consts. btw. DM & SMs are 0(1))
l Neutral | f 8 £ 3 _

. 2. Non-Baryonic & | = First three conditions (1, Z, & 3) are
' 3 Stable §  satisfied by definition of WIMP DM: * ~ |
4 Cold L Interestingly, last +wo conditions (4 &
5 0,h2=01 [§ 23 arealso sahsﬂed in this scenario.
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| 1-2 Why DM physics is related 1o TeV? |
WIP DM scnario explains- +he observaﬁons nafurallv!- E

= WlMPDark MaHer(DM) scenario

e

_ Obsery vahons = T Neutralirio in the MSSM

' 1 Neutral & 2. 1¥tKK photon in the UED ;
' 2. Non-Baryonic § 3: Heavy photon in the Little Higgs w/ T
' 3 Stable £ 4. Anti-periodic fermion in the GHU. -
' 4. Cold ® 5.'Dark Higgs in the inert doublet model
'-5’ Q"“. " 0.1 L Notice: There are other attractive =
' __\seenarios for dark matter
such.as axion, SuperWIMPs, -
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WIMP DM scenarlo explams +he observalons naturally!. §
= WlMPDark MaHer(DM) scenamo .

TeV scale Collider (LHC & ILC)
will be the DM-factory!
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Z Howmpor#aml colhder phvSlCSIS f‘"‘ DM

Once Dark MaHer is d|scovered a+ +he LHC and its
property is accurately determined at the ILC, the
results of these experiments give great impact on
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Cosmology & Collider pcs

At the present time, we are
understanding the thermal
history of the Unlverse up

8 10 0.0] sec. |
(BBN and observations of He, D) &=

After LHC & ILC, it is-possible
to.understand the history up
to 10710 sec,
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Once Dark MaHer is dlscovered a+ +he LHC and |+s
property is accurately determined at the ILC, the
results of these experiments give great impact on

- Astrophysics & Collider physics

DM scattering DM anmhllaﬂon
WIMP - < WIMP |

¥

Energetic particles |
such as r,e, p

Observing these
visible particles

Release energy ! | |
| Direct detection | UL indirect detection |
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Once Dark MaHer is d|scovered a+ +he LHC and |+s
property is accurately determined at the ILC, the

results of these experiments give great impact on

' For Asfrophvsws :

- 1 D|rec+ detection 1. Local DM densn‘v
| 2. Indirect detection (7) “ 2. DM density at GC.
3. Indirect detection (e*) 3. Small scale structure
4 Indlreml defechon (P) 4. Size of DiHusion zohe

Slgnals in the de+ec+|ons suHer from as+rophv31cal amblgulhes'

Once the property of DM is determined at +he LHC and ILC,
these defecfions_ give imporfan+ information about the galaxy!
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& O How 'éccuraféh‘[;"fhé'prdbé;ﬁf__Of Hné“D' is de'i‘éﬁhnéd? B

& O There are many works fo answer the question.

& O Most of works have been done in some benchmark

points of some New Physics scenarios (MSSM; LHT, ---).

~ The caseof the LHC ~
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.Model- dependen+ way

Productions of p s & Determination

colored new :lg gg::gsmﬁ:ﬁ . of fundamental
particles parameters

Determining the | Annihilation cross section of DM,
property of DM Scattering cross section of DM, etc
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& O How accurately the property of the DM is determined? &
t O There are many works to answer the question.
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& O How.accurately the property of the DM is determined?
. O There are many works to answer the question,
- O Most of works have been done in some benchmark
points of some New Physics scenarios (MSSM, LHT, ---).
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& O How.accurately the property of the DM is determined?
& O There are many works to answer the question.
- O Most of works have been done in some benchmark
points of some New Physics scenarios (MSSM, LHT, ---).
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= O How. accurately the property of the DM is determined?
& O There are many works to answer the question.

& O Most of works have been done in some benchmark

points of some New Physics scenarios (MSSM, LHT, ---).

~ The case of the ILC ~ i
MSSM (LCC3) ﬂ.mhz 189’ (ITeV) -

cross section LCC3 value ILC 500 ILC 1000
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Tlete” — iﬁ:"._{-_i] LR 3.4
RL 2.1
gle’e” — 771y ) LR 45.6
RL 103.4
alete” — ¥¥%,) LR 212.3 (0.808)
RL 6.3 (0.774)
Tlete” — i‘-_i*'._{j] LR
RL
glete” — ERER) LR 195 {l 35
RL 3505 (0.971)

[E A Baltz, M. BaHagha M.E. Peskm T. W|zanskv hep-ph/ 0602181]

o7
ba e
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& O How accurately the property of the DM is determined?
. O There are many works to answer the question,

& O Most of works have been done in some benchmark
points of some New Physics scenarios (MSSM, LHT, ---).

~ The caseof +heILC ~
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R. SasakKi, Y: Takubo, H. Yamamoto, arXivi0901.1081] ° {omorrow!
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Diagram Cancellations

& O How. accurately.
. O There are many '
= O Most of works hilll T .
. points of some

LHT (LB) ¥ vy 3 g
ete SW, W £ 43%&0.12 %
o @ w | . ILC (500 GeV)

m( YH) 16 %
M(ZH) 44 %

ILC (1 TeV)
m(Ay) 087 %

: : CO 100 150 200 250 300 350 400 450 500 ' m(ZH) o. l b %
foo 120 140 160 180 200 220 240 50 290 - =

E, [Get] W enargy(GeV)

® [E. Asakawa, M. Asano, K. Fujii, T. Kusano, S. Matsumoto,
i R. Sasaki, Y: Takubo, H. Yamamoto, arXiv:0901.1081]

>TalK (Takubo)
+orrow!



- | 3. Recent Progress on the connection|
O How.accurately the property of the DM is determined?

& O There are many works to answer the question.

| O Most of works have been done in some benchmark
points of some New Physics scenarios (MSSM, LHT, ---).

~ The case of +he ILC ~
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(Summary)

. Collider Physics is strongly expecfed to be relafed with Dark \ -

Matter problem,

Results of Collider physics will give great impact on Cosmology
and Astrophysics!

In particular, the ILC is very imporiant to establish the dark
matter astrophysics,

There are some works mvesﬂgaﬂng how accura+elv +he -
property of DM is determined at the LHC and ILC.

|Discussions|

=UWN

{  FEor the cosmological connection o LHC & ILC physics
1.

More studies benchmark points in the MSSM,

More studies in extended Supersymmetric scenarios.

More studies in other new physics models.

To establish the model-independent way

to determine the property of DM, -> Talk(Asano) tomorrow!

j
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