SM Otesi

kuramlar & isaretler

HPFBU 2014 - Gékhan Unel / U.C.Irvine

- “Piyasa”daki SM Otesi kuramlara bir bakis
- En 6nde gidem kuramlarin 6zgiin isaretleri
-V's =14TeV icin ATLASta beklenen sonuclar, (CMS yaklasik ayni)




HPFBU 2012

SM icerigi

» Fermionlar: madde parcgacigi
* Kuvarklar & Leptonlar

» Ayar kiimesi yapisi
eayar bosonlar: kuvvet tasiyicilar

'

SM ayni eski arabaniz gibidir:
seversiniz ama sorunlari da vardir... i

» EZ Bakisim Kirilmasi m—— IS——

*Higgs bosonu ile kutle kazanimi

» SM en dogru kuram olamaz:
e Hierarchy sorunu: OH ~ My
e EZ ve Guglu kuvvetler birlesmiyor
e Gelisiguzel fermion kutleleri & karisimlari
e Gelisiguzel aile sayisi
e Bilinmeyen baryon cikis kaynag

» 3+ uzay-zaman
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SMO Kuramlar: vabanaliar e

»En yaygin kuramlarin kisa 6zeti:
* Biyik Birlesim Kuramlan (BBK):

- SM ayar kiimesi, ElektroZayif ve Kuvantum Renk Dinamigini
birlestirebilmek icin, SO(]O{gIbI daha genis kiimelerin icine gémulir.

- ek fermiyonlar ve bosonlar dngérilir.
e Kiicik Higgs modelleri:
- Aniden kirillan kiresel bakisim ile yaklasik 10 TeV’de kesim konur.

- ek bosonlar ve kuvarklar ile siradiizen(hierarchy) sorunu ¢ézilir.

* Ek Boyutlar:

- b boyutlu kuramlardaki disitk Planck élcegi, EZ ve Cekim etkilesimlerin
baglasim sabitleri arasindaki siradiizen(hierarchy) sorununu cézer.

- SM boson ve fermiyonlarinin uyarimlari 6ngérilir.

* Ve bir cok baskalari: Dérdiinci Aile, Gizli Vadi, tenkirenk

»Bu modellerin cogu Ustin bakisim (supersymmetry) kuramin
dislamaz.
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SM’den SM otesine
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SM’den SM otesine
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Yeni blle§en|er vyarilmis v*
#Ongoren: bilesik (preonic) modeller

#Uretilmesi Y.ZW yoluyla tekli(v*/ve) >-~< >-~<

¥Bozunmasl: boson + lepton:vy,vZ,eWw  °
®Hizli MC temelli ¢aligma >-~<

®notrino kutleri taranmis: [500,..,2500]
® 2 baglagim olasiligl var: o
®vvy kosesiyle veya olmadan - | Tt 300fb™ veriile

" pp > e —> eeW > eeuv Cuts i
L A—Moss P 550 Gev : 9 TeV @ 300GeV
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diger uyarilmig fermionlar (e*q*) da c¢alisilmig, ama burada tartigilmiyor.




Yeni Kuvarklar: o= tekiiler

HPFBU 2012

¢0Ongoren: Eq GUT
#¥Uretilmesi: gluon (kuvark) kaynasmasindan cift -

-
-
-

¢Bozunmasi: boson + haff jet

o Hizli MC temelli galigma DD — ZjZj — 4025

®yeni kuvark kutleleri tarandi

.gi{:.l' urefimi kar|§|m ClgISInddn bdélmSIZdll’. : : D:quarkdiscl‘overvrea:ch

---- Signal @ 800GeV
— SM background
— SM + Signal @ 800GeV

»
U L

.
)
U L

#D quarks/20GeV/year

N
FTTTT

—r
0
U L

900 GeV reach

@ 100 fb!

—
FTTTT

o
[3)]

o
FrTTTTTT

[ ! ! ! - !
600 700 800 900 1000 1100

1200

M, (GeV)



HPFBU 2012

q=-7: tekliler hakkinda

»Es model yeni parcaciklar dnerir:
SUc(S) X SUw(Q) X Uy(l) C E6

¢ aile basina bir iso-tek kuvark: D, S, B

i ,Ur,dr,Dr,Dpg ‘L ,CR,SR, 9L, SR i ,Ir,br, B, BR
dL SL bL

Varsayimlar:
|. Aile ici karisim, aileler arasi karisimdan buyuk olmali

2. D kuvark en hafifi, SM gibi: BHC de kolay ulasiimali
3. Ees ayar bosonlari agir & SM bosonlari ile etkilesmez

D — Zd D — Wu
BR  33% 66% Higgs yoksa

25% 50% Higgs hafifse
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Higgs ve q=—V3 kuvarklar

e d-D karisimi agag seviyesinde dDh kosesine yol acar
e bu ozelligi cift kesif icin kullanabiliriz: hafif H & D

e Hizli MC kullanarak cift tretimine ATLAS icin bakildi
e mp =250 -1000 GeV arasi taranmis

mp=250 (500) GeV
Dy Do BR expected final state
D—hj| D—hj | 0.029 (0.053) 27 47
D—hj| D— Zj | 0.092 (0.120) 27 27y 21
(

D—hj|D—Wj|0.190 (0.235) | 22! Ermiss  sinyal: || +2j +2b; +ETmiss

 2500] + ornek:

++  [ls =10 fb’!
- mp = 250 GeV
- my = 120 Gel

3500:

i S e DD—Whjj kanalinda 5c

woop  H Higgs kesfi eger mp <700
S GeV ise 100 fb!

kullanarak yapilabilir

#events/20GeV/1 Ofb’\ 1
#events/20GeV/10fbA-1

2000;
1500; : :
000, 7% :. e Eger mp<630 GeV, bu

- - kanal h—yy kadar etkin

500:—5 .
3 olur. (yani 100 fb'! de 8o)
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Yeni kuvarks q=2/3 tekiler

¢0Ongoren: Kiicik Higgs

¥Uretilmesi: W degis tokusundan tek olarak

#Bozunmasl: boson + (t veya b) jet

® Hizli MC temelli ¢aligma

g¢b — q'T

® T kuvark kutlesine ve t-T karigimina bagli
® 3 bozunma kanali da ¢aligiimis.

Zt — Llly gy

ATLAS

N
T

Events/40 GeV/300 fb "
Events/40 GeV/300fb

500 1000 1500 2000

Invariant Mass (GeV)

Wb — ngb

ATLAS

500 1000 1500 2000

Invariant Mass (GeV)

— ¢ Wb (ht, Zt)

300 fb! ile T gozlenebilir:
®~2.5 TeV'e kadar Wh ile,

® ~1.4 TeV'e kadar Zt ile.
eger t-T karigimi en yuksek
degerinde ise




Yeni kuvarks ciiiler
¢0Ongoren: DMM
¥Uretilmesi: gluon (kuvark) kaynasmasindan ¢ift

fBozunmasi: W + Je'I' (FCNC YOI() pp — u4ﬂ4 or d4d4
® Hizli MC temelli ¢aligma
®yeni kuvark kutlesini tara
®100 fb sonuglari verilmis

HPFBU 2012

d4 — W_ZL

— Wb

total background

Events / 30 GeV

1 Signal + background
~= pp—>tt
w2 opp —= W 4+ jets

Events / 20 GeV

B pp — U, U,

® 320 GeV u; den 610 signal
® 640 GeV u; den 130 signal

®d, genig sinyal 320 GeV de
® Ardalan geklinin kesin bilgisi gerekli
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Preliminary

Invariant Mass for d,

signal+BG m(t')=450 GeV
signal l 3

— VWijj (V=Z,W)
WWbb { observed
WWbbj t'
top
W+jets
M Qcb
100 200 300 400
M. geo (GeV)

B % O00 X OPUCEM [User:erkcan, Host:pb-d-128-141-140-78.cern.ch] Compiled GUI
“‘ 3 —OPUCEM Inputs ———— OPUCEM Outputs

2

#q, candidates / 25GeV / 1fb™

4th gen. parameters OPUCEM Analysis Started on Tue May 11 11:36:23 2010
ud [GEV] T Dirac type 0.248096 T==0.179915RR= 4.6829 : ud=490.00 GeV,

Dirac type .248096 T==0.187666RR= 4.2967 @ u4=490.00 GeV,
o4 [GeV] Dirac type
Dirac type

i - .. vaGev] [ ss0. Dirac type
AT T [N TS ) (NS W ! e e4 [Gev] —— g:;’;;u;ﬁpiype-
300 400 500 600 700 _ N B e
Majonara type -

mv\;‘- (GEV) Na [GEV] o ——— Majonara type -

1 Majonara type - .267209 T==0.248452RR= 3.7886 : ud=430.00 GeV,

pd |sin_34| = anl Majonara type - 270106 T==0.201198RR= 5.2614 : u4=490.00 GV,
[ ) aynagl Or = Directory cut/Tue May 11 11:41:43 2010 is created.

Printing...
T-S plot has been saved as ENG.|

= 3x3 CKM is 10'° too short to match WMAP data Tl ) (g s e
= yeni kuvarks of (300) 600 GeV would give (10'3) 10'> more GP¥, ey — o

.248096 T==0.212470RR= 3.4152 : ud=430.00 GeV,
.248096 T==0.249676RR= 3.1049 : ud=430.00 GeV,
.248096 T==0.299285RR= 4.5800 : ud=490.00 GeV,
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T-5 plot has been saved as EPS.
Logging content is printed.
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= 4™ generation fermion condensate can play the Higgs role

= 5D AdS, K.K. excitations of gauge bosons interacting w/ 4th 03
generation fermions => Yukawa baglagims & kutle hierarchy
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e Fermiyon kutle hierarchy

= gozlenen fermiyon kitle of in the first 3 families arise fro
perturbations to a flavour-blind 4x4 kiitle matrisi.

0.1

e Kara Madde adayi
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Yeni Leptonlar

#0Ongoren: Dordincl aile, E¢ BBK, teknirenk.

#Uretilmesi: gluon/kuvark kaynasmasindan ¢iftler
¥Bozunmasi: boson + lepton

® Hizli MC temelli ¢aligma
®L ve Z' kutlesine bagli
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Yiksek Z’ kutlesi L

. kutle erigimini

1 | 2

00 600 800 1000 1300 arttirir: Z'=2TeV de
L=1TeV erisilebilir.
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Lepto-kuvarklar

¥Ongoren: BBT & bilesik modeller

¥Uretilmesi: g-g (q) kaynagsmasindan cift+tek

¥Bozunmasl: e(tirl) veya V(ir2) + hafif Je’rlerw Z% o

® Sayil & Yoney LKlar i¢in hizli MC temelli ¢aligma uc;% g ZZE}
4 8 QQQ)-»-7

®Baglasim K, A=e (for V) 0% ’

® LK kiitlesi taranmig | L= 0 p

g

[pp —LO+LO —ge” ae Cuts
Lpp = L0 +e — ge & fer -y
M=750 GeV Pr " >30 GeV
3 P > 130 GeV
w25
Hr =1000 GeV
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=
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Vectar LO

@ 100 fb!
1.2 TeV reach for S LQs
1.5 TeV reach for V LQs

Scalar LO
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SM’den SM otesine
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yeni yeni lepto- _yeni
kuvarklar leptonlar kuvarklar bilegenler

BBKy\bAyar ktimesi yapisi

Ayar *ayar bosonlar: kuvvet tasiyicilar

Kumesi .
& yeni ayar

Kucuk
Higgs

-
v
Y4
(4]
o
c
|
=
7,
.

= Ki

RS ADD
modelleri modelleri




HPFBU 2012

Yeni bosonlar w'/w:

#0ngoren: SO(10), Ee, BBK, Kiiglik Higgs, EB,...
#Uretilmesi:q-q" yokolmasindan s kanaliyla
¥Bozunmast: top-bqq’ — W' — tb — fvbb

® Hizli MC temelli ¢aligma

® W-Wy baglagimi cot® lzerinden
®] & 2 TeV Wy kutlesi caligiimig

300fb™! veride kesif duzlemi

W, —tb
BMs/\B>5

W, —th S$>10

[ ] signal ’ WH —eV SOI’IUCUYIG

B total backg

[ reducible backg kar§| |Cl§‘|'|I”Cl| Im

3 8

g

SN-ATLAS-2004-038

events/40 GeV/30 fb '
S E & 8

g

W-Wy karigimina bagli
olarak, kesif erigimi
~4 6.5 TeV olabilir.

my,. (TeV)

1000 1200 1400 1600 1800
my, (GeV)




Yeni bosonlar: Z’

#Ongoren: SO(10), Ee.. GUTS, Little Higgs, EDs
¢Uretilmesi: g-q yokolmasindan
¥Bozunmasl!: fermiyon ciftlerine

HPFBU 2012

—— CMS Z’ discovery reach with dielectons and dimuons —
pu

Z\II
ee

Z, =

IR
Zssm

103§

» iki lepton (ee, pp) kanali temizdir.
» Tevatron alt sinirlari: 700-800 GeV

» CMS’den 1.5 TeV Z~ 6rnegi elektronlardan
(temiz sinyal)

-t
o
N
TT

- IO
Int. luminosity (fb™)
o

I/ A 5.0 kesif gizgileri...|

N(/6GeV/c?)

Z'ssm: ayni SM Z baglagimi gibi
Z'y: E6 dan

1 2 3 4

Z masg (TeV)
BHC ~4.5 TeV mz’ erisimi saglayacak
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leptonsevmez o L'

»Sadece hadronlara baglanan Z' : hadronsever

» Abpg (diinya ortalamasi) deki 2.80 celiskiyi aciklayabilir

»CMS’de tam benzetim ile Z'—iki jet aramasi

eZN=2 . . 3TeV

* Model’den bagimsiz arama

[Lumi = 10fb"! ile~3.5TeV’e
kadar kesif imkani var.

b)

(P

—i
o
w

Q
O
<
x

C
m
x

-
O
el
O
)
7))
9p)
(9p]
@)
| -
@)

10’
10
107
10

—i
o
[\

—_
- O

Excited Quark
Axigluon or Coloron
E6 diquark

ARIEEEE Color Octet Technirho
RS Graviton (k/M, =0.1)

—e— 5 ¢ discovery

=== 95% C.L limit

__|jet

lur 10 fo

<1 |

T]l
1

2




HPFBU 2012

Hangi Z' ¢

}Eéer bulunursq(!) hqngi pqrga(“k / | 3000 GeV Graviton (PYTHIA) | 3000 GeV Z' (PYTHIA) |

k-

k-

model oldugunu anlamak icin T | ot s

& !

O spin=donu dagilimlari ile pargacigi tanimak “kolay” - 1

a9 60.58 = 1.31

@ Kurami tanimak ise Arg ile mumkun olabilir

#

3
§(1 + cos® ) + App cos 6

spin 2 | spin |

-1 -08-06-04-02 0 02 04 06 08 1 -1 -08-06-04-02 0 0.2 04 06 08 1
cost cos B

Z' = 3TeV, [L=400 fb"'

Ars : kuramin ongordugu
sekilde baglasima bagli

Model of Generated Sample

X AT bazi modeller icin
v o™ w/ 400 'lum gOk Z0r OIGblIII‘.

L]
s




Yeni bosonlar z

#0Ongoren: RS, ADD modelleri
#Uretilmesi: g-q yokolmasindan

HPFBU 2012

¥Bozunmasi: lepton ciftleri

® Tam benzetim temelli ¢alisma

® 3 Parameter kumesi ile fermiyon
kiitle & karigimlari (A, B, C) denenmis
®sadece elektronlar kullaniimig

L =100 fb™!

—
o
TTIT T TTTT :_'.i.' T

—h
TTTTT T TTT

Integrated luminosity (fb~!)

—t
<
T

107 100fb! veri ile, modele bagli olarak, kesif
7 N erigimi yaklagik 6 TeVdir.

Number of events/100 GeV

344\\\‘\\\\‘\\\\‘\\\\‘\\"\'3\‘\.3'1\:'1—\\\\
1000 2000 3000 4000 5000 6000 7000 8000

Mgg (GGV)

10,




SM’den SM otesine
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yeni yeni lepto- _yeni
kuvarklar leptonlar kuvarklar bilegenler

eni a
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\ * Higgs bosonu ile kit€ kazanimi
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Yeni Sayillar ¢-:2

#Ongoren: Kiglik Higgs, LRSM

¥

Uretilmesi: g-q yokolmasinda ¢ift & W kaynasmasindan tek

¥Bozunmasi: lepton ciftleri

Events / 25 GeV / 100 fb™’

® HizlI MC femelli ¢aligma

® W+ & A** kutlesi en az 10olay i¢gin tarandi
®c,l & T Kanallari ayri ayri caligildi

®100(a) & 300(b) fb™ sonuglari verilmis

¢ift Uretimi reach 1.1 TeV depending on

oo . . a oo . ~ ~ ’
tek uretimi mW* kutlesine bagli olarak ~1.8TeV'e ulagir. mZg with 3 and 4 leptons

1800 —

— —
N B
T L T
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= 1200
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Yeni EZBK sayil olmadan

¢Ongoren: Dynamical BK modelleri, teknirenk
#Uretilmesi: from g-q yokolmas

¥Bozunmasi: boson ciftleri
1

Moy = 220 GeV/c?
¥

Mm, = 110 GeV/c?

Mpr = 500 GeV,/c?
%

Mpo; = 800 GeV/c*
J

entries / 10GeV/c?

900 1000
M (GeV/c?)

M7, = 300 GeV/c?

® Hizli MC temelli ¢aligma
® farkli mri¢in, pr kutle taramasi

~N
<
>
(b}
O
o
~
»
(b}
e
4
c
()]

ki

700 800 900 1000

M (GeV/c?)

Farkli model ayarlarina gore, 30fb™
veri ile kesif yapmak mumkun.

M, = 500 GeV/c?

entries / 10GeV/c?

700 800 900 1000

M (GeV/c?)
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Yeni EZBK: Ustiin Bakisim (susy)

¥Madde ve kuvvet tasiyicilar arasinda gozlemlenen "donii”
bakigimindan vazgecgelim: butun SM pargaciklarina u-egler

6nerelim. Normal elen'tentafy particles
Vet

SN

. @ oo

#USBA gozlenmedi: uparg¢aciklar agir: bakigim Kirilmis P

Super-symmetry § Gauge particles
(SUSY) particles

e Ince ayar, KM gibi sorunlari ¢ézer e

ches

¥Zengin olaybilim Ry ile bile):
e parameters # buyik: MSSM™ durumu >100

#0rtak ozellikler:

e bol BK secenegi: MSSM, W%RA, GMSB, AMSB..

5 parameters\‘ 6 parameters

e parcaciklarin ardarda bozunmasi yuksek prli cisimlere yol agar,

e kararli EHUP algilanmadan kagar: blylik Etksik

Arananlar: jetler + Er*s* ve leptonlar +jetler + Efeksi

b 4
#parameters=124, kaynak: SN-ATLAS-2006-058




Yeni EZBK: msucra

¥mSUGRAnin EHUPU KM adayidir.
emodel WMAP verisi ile uyumlu olmalidir.
¥R-parity cift uretimini gerektirir.
parity ¢ift uretimini gerekfirit. ., _, 55

HPFBU 2012

® Hizli MC temelli ¢aligma
® my/2-Mp parameter uzayl taranmig

jetler + Eksik

| Invariant mass best selected tt pair |

M susy
O

ISAJET 7.71 m,_= 175 GeV, tanp = 54 A=0 GeV u > 0
<t 000

‘5 2 900

E 800

700

Events/ 30 GeV / 10fb™

500 —;

7 o) S|gn|ﬁcance
~ with 1fb! of data

400

300
Q > QWMAP

m LEP excluded )
QL<Q

200

LT

100

: : WMAP R 1 T R o ey
L1 T T T T L | 800 1000 1200 1400

% 1000 2000 3000 4000 5000 6000 7000 8000 M, (GeV)

m, (GeV)




Yeni EZBK: cmss

#Susy kirilma ol¢egi, zayiIf olcege yakindir.
«EHUP gravitino olur, CDYA o Yoktur.
¥Model degiskenlerin degeri & SEHUPw.s) ile mihenk noktalari belirlenir

HPFBU 2012

® Hizli MC temelli ¢alisma @ G3 (SEHUP staudur.)
®G3b: NLSP is yari-kararli ~ - 5 . =
®G3a: NLSP derhal bozunur 4 X1,29 77 tlg — 7(1)llq — GT(7)lUq

leptons +jets + Eqe<sik
SM ardalan

thmal edilebilir.

1
f,
)

M-

[ : g -
H Birka¢ fb™ ile her iki soft lent

V] J durumda da harika sinyal
toul,!

Events/0.15 GeV/10
Events/0.88 GeV/10 fb

G3b: s’raqﬁde’ric’red in G3a: stau decays

bers before detection

Lk but dips can be
el calculated & fit:

the muon cha

||||||||..|||||||||||||||
95 97.5 100 102.5 105

Mass(GeV) T T Mass(GeV)




SM’den SM otesine
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yeni yeni lepto- _yeni
kuvarklar leptonlar kuvarklar bilesenler

genia ar
osonlari
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yeni EZBK Teknirenk

eni savillar vontemleri

» 3+ | uzay-

yonl S ADD
Soyullar modelleri modelleri
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bazi EB kavramlan

» Genis Ek Boyutlar (GEB, ADD):

- hkizlanmis, diz

~ .. .. Arkani-Hamed, Dimopoulos, Dvali
- MP|2 Rn M82+n, MS: SICim Olgegl Phys Lett B429 (98)

- Graviton yi§inda (bulk)
»TeV-1 Ek Boyutlar (DDG):

- Mr: tkizlanma 6Ige§i Dienes, Dudas, Gherghetta

- Ayar & Higgs bosonlar da y1§inda Nucl Phys B537 (99)

» Bikilmis Ek Boyutlar (RS):

- 2-zarl ¢6zim : RS tir]
Randall, Sundrum

- k/MPI, k: egrilme, bikilme carpani Phys Rev Lett 83 (99)

- dar 2dénilo tinlasimlar: Graviton

» Evrensel Ek Boyutlar (UED):

KK-sayisi korunumu Appelquist, Cheng, Dobrescu
Phys. Rev. D 64 (01)

M1 ve kesim élcegi A
Bitin SM parciklar yi§inda

Bir cok KK spectra (USBA beklentileri gibi)

~

G?,n, Mc, R : model parameters
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EB: graviton

S‘éngéren: tum ED modelleri

¥Uretilmesi: g-q yokolmasl, q-g/g-g kaynasmas

¢#Bozunmasi: - (kararli)

®qq — _l](r'

® HizlI MC temelli ¢aligma q.
® #EB=2,3,4 & EB Olcegi taranmis ‘

Vs =14 TeV
L] iwiew), ()

>
()
(O]
=}
N
~
7]
&
c
)
>
w

D jW(tv)
D jZ(vv)

== total background

® signal 6=2 M, =4 TeV
O signal =2 M, =8 TeV
A signal 6=3 M, =5 TeV
m signal 6=4 M, =5 TeV

muj(fj‘,— X
T M i S SO 0 (0 T BB VR & %] .
750 1000 1250 1500 1750 2000

E,miss (GeV)

99/949/9q — 9G

®qq — (/(,‘ ® g9 — _(](y'

g q q g

g G

-

Mpi(4+q)

30fb

100fb
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E B: vyarilmis gluonlar
#0Ongoren: TEV-! EBlar (DDG)

#Uretilmesi: g-q yokolmasindan
¥Bozunmasl!: agir kuvark ciftleri

1200

g—-bb | ®HIZll MC temelli caligma
—— ® g* kiitlesi [1..3] TeV arasi taranmig

[l Total backg
|:| Reducible backg
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DSignaI

- Total backg
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Significance
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Events/40 GeV/3 fb™

11 1 | i | I - ‘ § I - i 11 1 1 ‘ 11 1 | ‘ 111 ’ § I - ’ 11 |
0 500 1000 1500 2000 2500 3000 3500 4000

. 300 fb! veri ile 3.3 TeV'e
800 1000 1200 1400 1600 1800 o o ()
m,. (GeV) 50 ile erigme olanag! var.
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Bikik Ek Boyutlar

Randall Sundrum (Tir 1)

»Zar metrigi yigindaki konumunun islevi olarak
verilir.

»Eslesme sabiti:

c= k/M,, k: egrilik 6lcegi

»epey ayrik, dar genisligi olan graviton kitle
dizisi cikar, kitle degeri:

m =kx e“"" (J,(x )=0)

M, dx"dx’ —dy’

02 c>0.1 actually

N o | L | 1 4 L4 L T T T T T T T T 71 T L} L4 .
o [ I - forbidden

[ Tevatron ‘

|

-

OIOE

0.07 E Allowed Region

|Rg|<M32

A,.<10 TeV

.———‘—-l

I 10fb! i

(=]
(=]
[*4
T ' ey 1["11[1"1["

-

i
(=]
@

v

do/dM (pb/GeV)

o
=
0
|

-

-

Z hep-ph{0205106

0.01 Sttt
1000

Oblique Parameters , ‘
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mini Kara Delikler

® EB modellerinden gelir

e Exm > Mp oldugunda uretilir

e Mgy Mp/e yaklastikga yercekiminin Kuvantum

kurami gerekir.

e 0~ TIRZ ~ | TeV-2 ~ 1038 m2~ O(100)pb

e BHC, |Hz siklik ile Karadelik uretebilir.

|

LERLLE 1

' MPL = 1 TeV
™. YR form factor

+ v-m] 7

do/dMy; (pb/TeV)
T ™1 "YI T

™

Webber et al, 2005

\

ﬁ //
Parton ~--- 2GM

Olusum |'

Parton

_ BH
R, =——F""
C

If the impact parameter of a 2-parton
collision < Schwarzschild radius RS, then a

black hole with Mg, is formed.

BH from LED, possible
from RS as well




HPFBU 2012

mini KD Algilanmasi

» Ayirt edici 6zellikler
* KD yariomri ~ 102" — |0-* saniye! e Yiksek Katllik, ZE;, Yuvarlaklik, MP;

® Esit olasilik ile butun parcaciklara Hawking e Esit Bozunum
Yayinimi ile bozunur (ayni bir karacisim gibi)

* t, W, Z ve H bozunumlariyla buharlasir: (hadron
:lepton)= (5 : 1) ‘ Bozunum

] L] L2 L] T l Ll Ll Ll L] ]

Harris, et al.

R ‘D (P.> 600 GeV -
JHEPO5 (2005) 053 Pp—QCD 7

——— SUSY (SUGRA point 5)
— 5TeV BH (n=6)
5 TeV BH (n=2)

:
:

N=6 gives a larger yield
than n=2

Missing P. (GeV)

J. Tanaka , “Search for Black Holes”,
Giddings,Thomas PRD65(2002)056010 24/05/03 Athens
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ézet

#BHC deneylerinin SMO dogay! bulma ozgug¢leri vardir.

#Klclk bir SMO olasilik kiimesine baktik;
ebaz| modeller (or: Sakli Vadi, parg¢acik olmayan) konusulmadi,
o farkli modelleri ayirt edebilmek onemli, fazla konugulmadi
¢SMO modellerden SM aragtirmalarina etki konugulmadi.
¥Sadece ozet sonuglar gosterildi
eCogu basilmig bilimsel veya halka ag¢ik sonuglar verildi
eCogunlukla Hizli MC benzetim sonuglari verildi.

¥Hangi kuramin dogay! daha iyi ag¢ikladigini bize deneyler
gosterecek.




»Ek Sayfalar:

* Higgs Arastirmalari hakkinda
* Ustiin Bakisim hakkinda
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Higgs Uretimi

M. Spiras programs + CI'EQ5L, SM or tanf=1

)
S
b

VBF: qq—qq H

llllllllllllllllllllllll'lllll LA L L Ll

10020030040050060070080090010
M, (GeV)

VBF WW/ZZ
kaynasmasi ‘ kaynasmasi

ekli e ekli WH, ZH
ttH .
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Higgs

Disiik kiitle <

Yiiksek kitles

bb

bozunmasi

200
M, [GeV]

§aqqH,H =TT VBF
gH 2 ZZ (*),Z =44 altin kesif kanali

QqqH, H > WW(*) VBF



Disik kitlede ararsak

HPFBU 2012

—

1. H— YY S/B ~i? despi‘re BF~103

2. ttH (WH,ZH) with H — bb (b-tagging, 4 b-jets) ‘
DIFFICULT due to systematic errors
+tH — ++ bb — bv bjj bb

3.q9qH — qqtT VBF : jets over ini <5 forward jet tag +

central jet veto for 1 ID

qqH — qqt




Altin Kanal

130 = m, < 700 GeV
H— ZZ®) — 4 leptons

HPFBU 2012

| T Moy {  Discovery with less than 10 fb! for
(no K-factors) HEREE o 4! | 130<m< 160 GeV, 2m_< m < 550 GeV
\TIL.AS H W — Ivlv '
qql qww'” ,
qolt! g <t
Iotal significance

~
“
-
o
=
=
=
-
=
=
=
/)

combining various channels for muiggs<200GeV
exclusion from LEP and Tevatron shown in shaded

- P PR BEPEETEEE BESEPEPE R R R areas
100 120 140 160 180 200

my, 1(.'\‘\':’4:2)
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GMSB susy

(Fs)

"-‘\

,"’ Masses of the gauginos are
! produced via couplings to a
massive messenger sector

arameters (general model has 124):
N\: Breaking scale
M: Mass scale of the messengers
tanf3: Ratio of Higgs vacuum expectation values
N: Number of messenger chiral supermultiplets
sign(M): Sign of the Higgs mass parameter
C..... Scale factor of the Gravitino mass - lifetime of NLSP

grav*

REF: Mark Terwort



mSUGRA
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»5 Parameters
* mo : sayil kiitle
* my, : gaugino kitle
¢ AO : H sf sf eslesme sabiti.

* tanf : 2 H'nin vakum beklenen
degeri orani

Running Mass (GeV)

e sgn(u) : H kitle degiskeninin isareti

10
Log,.(Q/GeV)

Ref: Gilly Elor and Andre Bach



Sozluk

»Kesim : cut -off

HPFBU 2012

» compact(ification) : hkiz(lanma)
pextra : ek

»warp : bikim

»potential : dzgiic

»spin : déni

» excitation : uyarim

»fusion : kaynasma

»phenomenology : olaybilim

»bulk : yi1gin




