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Standart Model (SM)

(Bursa Uludag Unive

mass - =2.3 MeV/c?

charge — 23 u

spin = 1/2
up
=4.8 MeV/c?
i3 d
12
down

0.511 MeV/c*

-1

12 e
electron

<2.2 eVie?

0
4z De

electron
neutrino

ULUYEF)

SU(3) x SU(2) x U(1)

=1,275 GeV/c*

213 C

12
charm

=95 MeV/c?

-113 S

112

strange
105.7 MeVic*
-1
112 ]‘1

muon

<0.17 MeVie®
" a
12

muon
neutrino

=173.07 Gev/c*

. t
12

top
=4.18 GeVic?
-3 b
12
bottom
1.777 GeVic*
I -
12
tau

<155 MeVie?
Lo e
12

tau
neutrino

photon
91.2 GeVic*
0
. @
Z boson

80.4 Gevic?

21

=

1

W boson

=126 GeVic*

0

. H
Higgs
boson




Stipersimetri (SUSY)

SUSY, fermiyonlar ve bosonlar arasinda tamimlanan bir simetridir.
Q|Boson >= |Fermion > Q|Fermion >= |Boson >

Parcacik Spektrumu

Names spin 0 spin 1/2 | SU(3)q, SU(2)r, U(1)y
squarks, quarks | Q | (@ dr) | (ur dp) (3,2, %)
(x3 families) | @ T} uf, (3.1,-3)
a dy dh (3,1, )
sleptons, leptons | L (v er) (v er) (1,2, —%)
(%3 families) € G ep (1,1,1)
Higgs, higgsinos | H, | (H} HY) | (H} HY) (1,2, +%
Ha | (1Y ) | 09 ) (1,2,
Names spin 1/2 spinl | SU(3)c, SU2)L, U(l)y
gluino, gluon g g (8,1,0)
winos, W bosons | W+ W0 | w* w0 (1,3,0)
bino, B boson B° B° (1,1,0)

iki Higgs doublet: Hg, H, = h, H, A, H*
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Motivasyon

@ Hiyerarsi probleminin ¢ozimu

R parite
Karanlik madde adayi (sneutrino, neutralino, gravitino)

® Muon anomal manyetik moment (muon g-2)  a, = (g, — 2)

Day, = a2? — a2 = (24.5+4.9) x 10710

Radyatif Elektrozayif Simetri Kirlmasi (REWSB)

Elektromanyetik, zayif ve glicli kuvvet birlesimi
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Ayar lletimli Siipersimetri Kirlimi (GMSB)

Sakh Sektor Géoriilebilir Sektor
| Araa Sektor
. SUSY' min : . SM parcaciklan
karldig sektdr Ayar Etkilesimleri

SUSY pargaciklan
Yeni skaler parcaciklar ve
onlarn stiperparcaciklar, Fermiyonlar

1 . I
Loty = *E(MlBB + MoyWW + Ms3gg) + h.c.

—m3, hihy — mZ, hhg — (bhyhg + h.c.)
meqTq mL/T/ — m2uT g — mder dr — mzeEeR
—(AyiirGhy + AgdrGhy + Acérlhg)

—(A,irGhg + AydrGh, + ALérlh,) +u'hyhg

(Bursa Uludag Universitesi - ULUYEF) 18-19 May 2024 - YEFIST



SUSY Parcaciklar icin Kiitleler

W D (Ms + AsS)Ps Pz +

(M3 + X3S8) Tr(Z3) + (Mg + X\gS) Tr(X2)

_ As < Fs > A3 < Fs > Mg < Fs >
hs = = hs= 200 ho ==
g2 g2 2
Ml >~ 161 2(5/\5) M2 >~ ﬁ(2A3 + 3/\5) M3 167 2(3/\8 + 2/\5)
2 2 4 4 2 3 2 2 3 2
r 2
2 4 3 2
2 I 2 2 ) 2 z
mU = (16772)2 3g3 (3/\8 + 2/\5) + 5g1 (5/\5) (3>
2 -4 3 2
2 2 3 4 2 2 3 2 1 2 2 2
mzzm 7 g5 (2A5 + 3A%) + g1(5/\ )*2 my, = mp, = m:
2 3
m2,:= = W ggf(5/\§)
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Tarama Prosediirii ve Deneysel Kisitlamalar

10~ < A3,5,8 < 10" GeV
101 < Mpess <100 GeV
1.2 < tang <60

ms  >99 GeV
msz > 105 GeV
my; >175 GeV
mg  >222 GeV
Mg+ > 103.5 GeV

123 < my, <127 GeV
29x107* < BR(b—sy) <3.87x107* (20)
1.95x107° < BR(Bs — ptp~) <3.43x107° (20)
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0.114 < Qh?> <0.126 (Planck 50)
0.< Qm* <0.114

Aa, = a)>*M — 2°M = (24.5 +4.9) x 1071

° , yukarida listeledigimiz kiitle ve B-mezon bozunum olg¢imlerini
saglamaktadir.

@ Mavi noktalar, yesil noktalarin alt kiimesi olup, muon g-2 ¢oziimlerini
saglamaktadir.

o Kirmizi noktalar, mavi noktalarin alt kiimesi olup, Planck uydularindan gelen
karanlk madde ol¢iimlerini saglamaktadir.

° , mavi noktalarin alt kiimesi olup, disiik karanlik madde
olgiimlerini saglamaktadir.
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Neutralino vs Gravitino
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Kiitle Spektrumu
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Sonug

Adjoint mesajli GMSB

@ Muon g-2
» Holomorphic, Higgs kiitlesi problemi

» Non-holomorphic, A’

mg, S 1.5 TeV

~

Mgo <1TeV, m.+ <1TeV
12 X1

o Higgs ve muon g-2

@ Daha yiiksek tan 8 2 50
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