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Although the standard model of the elementary particle physics has been
successful for the last thirty years, several problems have been pointed out.
Among them, the hierarchy problem and the existence of the darkmatter especially
lead us to consider new physics at the TeV scale. In this thesis, I investigate
the supersymmetric model and the little Higgs model from these viewpoints. These
models are possible simultaneous solutions to these two problems.

In the little Higgs model, we focus on the littlest Higgs model with T-parity
which is one of the simplest models implementing the little Higgs mechanism.
T-parity is $Z_2$ symmetry which guarantees the stability of the lightest T-odd
particle. The heavy photon is a dark matter candidate in this model. The dark
matter mainly decays into weak gauge bosons in the galactic halo through
s-channel annihilation, and therefore high energy positrons are produced by
these bosons decays. We investigate a possibility of the dark matter detection
using cosmic positrons in future experiments such as PAMERA and AMS-02. We
calculate the expected positron flux at the Earth. We have found that the dark
matter signal can be distinguished from backgrounds in the AMS-02, while the
possibility of dark matter detection in PAMERA depends on model parameters.
We also consider constraints from electroweak precision measurements. We
recalculate contributions to Peskin and Takeuchi S, T,/U'parameters from heavy
gauge boson loops. We also discuss the invisible decay width of the Higgs boson.

In the supersymmetric model, we focus on the light Higgs boson scenario in
which the mass of the lightest Higgs boson is less than 114.4 GeV. Although
such a small mass is excluded by LEP2 experiments in the standard model, this
region can be still allowed in the supersymmetric model. In this thesis, we
determine model-parameters in the non-universal Higgs mass model, where
universality relations on soft supersymmetry breaking mass terms are relaxed
for the Higgs super multiplets in the mSUGRA mcdel. We show that the scenario
is consistent not only with results of many collider experiments but also with
the observed relic abundance of dark matter. We also discuss the impact of dark

matter search experiments for this scenario.
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EEFHERIE OB LR ORI, BRIFEEER LB 2 2WEERNCHNT 2 EHEICETS
RERURTTH D,

RUTYBEZILHCERTHERZAEZEZ X5 L LTWAR, ZOFORIZ2BEITET
PMEDIEN DB L IERAT 22 L ThHh D, EFMNHEOBNOERIIH A HE L L CBIHMES
BaEb y J AR Uik x R BREAIBREEIN TS, —FH, WMAPERRICEWVFHEOT X
R —HERARED, M2 03—y MRV IIREEDER E VDN ARMOPETED SR T
BT ENGIo Thie, BEEERICIINEYEOGER L RDRMFRLRVOT, EREERLEZ
AYE AT AT CHEYEOEAEZALMNITAZ ENHREINE I NIEELBETH S,
BEEOETRII. REENLEZ 2YBEETR L L TRENRY Mre v 7 A A L BRFE
BDZODHFAIL, EOX I BREHO T A —F— DB RICFHOMEYEODREENHHATE
L0, FOEIBRERIZEIVZFDVTIAERIETE DI NEND Z L AHEBRFHEICL > TREIL
T3,

U Mk y Z2BENT, EERBINEEA L v VI ABEO—BTH D, UEbELLATY
BT =R T—HRLITES T, ZOBETIRE v S ABERAERTH LVEVHEEERIZ1I0T
e VSHBWDOZRAF =R T —Milh bbb, —FHTe VAF—NVEUFTTIIEWE v 7 RRF
LRI —VRIFE by T T A — 7 DEVWA— N7 VORI FREFEET D, FLT, Ih
LDRFDHRICE > T, LEPEREOEFAFMEORBEREOHIKE R LoD, BIFAT
—ABPEFRECH L TEETHL L VWOIERHNAREBLERLTVA, BTN T 4—L0
O BERAY R MR R LRI T, BV BV FARE L RV BEDWHOBRFL 222 R
ERSN TS, ZORIX TR0 —IHFET HREEDERT OXERIC X 2BETFER
DT T AEFEL, BHIEBHEIFO PAMELA EBROESEOD AMS-02 EBR & Vo T RO FF R
UERTHEERV T IAPERBIND ZEEERL VWD, bbb T, FHOKREVEDE
FRELEFAHRUEORBRBEREIC L5 Z OFRIONRT 2 — &7 — 23T 2HIBOBEOB VEE O
RERLTNWS,

BAHER T, BlICe vy FRBFR1 1 4G e VEVBWEAICESER Y CTHESHRN M
WEIT>TWVWD, ZOHRBEBROL v 7 2RFOMFEEIL, BEEFEBTRILEPERICLIVEES
NTWD2, BRFMEEOE v VA7 #— | TEERER L VAR - OF SN D FRERD 5,
Z DX Tk~ RHRZRMPV R OFHROLRFBREEZRE LU CEBRRZHFIND /T A —F —FEHR
FHETDHIERLTND, . ORI RBEARKEDEOEERHBOFTMREMEERTFT L, EW
SROERCTHRIESN A FREMENRRE N L 2EHL T 5,

INHDZODHIL, FEOMBYWEOERLIES LW EELMES T e VEBIROF LW
RALTFBROMH L BEMT THRR LA CEET DMELFICA LY L2 EZXHHDTH D,
U bt v 7 ARG EE3 B AFFEIZBEIC Physical Review D SIS TV 5, BRIFMERIC
BT o8I LT b TRETTH S,

UL EDHIZEL, M F—IEEE R, B FRFEEROBLHRICE L TEVIKEZH D |
BRI E LTHaRNEEFOLHN L, EEZELE B TAR LA L,
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