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What is Physics

Physics is not about formul
understanding natt




Searching for the Smallest

An ancient question:

Given a magic knife and unlimited time, how long
can you keep on dividing a material into two?

» Atomists: there are indivisible blocks, called
atoms (Leucippus, Democritus 5" Century BC)

 Continuum theory: Aristotle 4" Century BC)



Searching for the Smallest

A Modern Question:

What are the fundamental building blocks of
matter?

Fundamental building block ~ "atom” in atomistic
theory



Searching for the Smallest

A Glossary:
» Building blocks of matter ~ atom
» Particle accelerator ~ magic knife(huge

microscope)
* High integrated luminosity ~ unlimited time



Angels and Damons
by Dan Brown




Anti-Matter

* Anti matter has the same properties (like the
mass) as ordinary matter but opposite charge

* Anti-electron (positron) first predicted in 1928
by P.A.M. Dirac and discovered experimentally
4 years later.



Electron-Positron
Annihilation into Quarks




Quark-anti-Quark Annihilation
into Different Quarks




What is force?
F = Ap/At

The forces in Nature

INTENSITY OF FORCES BINDING PARTICLE
( DECREASING ORDER )| ( FIELD QUANTUM ) OCCURS IN :

STRONG NUCLEAR FORCE GLUONS (NO MASS) ATOMIC NUCLEUS

ELECTRO -MAGNETIC FORCE PHOTONS (NO MASS) ATOMIC SHELL
ELECTROTECHNIQUE

WEAK NUCLEAR FORCE ) BOSONS Z2, W+, W- RADIOACTIVE BETA
(HEAVY) DESINTEGRATION

GRAVITATION GRAVITONS ( ?) HEAVENLY BODIES

THE EXCHANGE OF PARTICLES:IS:RESPONSIBLE FOR THE FORCE

CERN AC _Z04_V25/8/1992




Fundamental
Particles and Forces

Electro
Magnetic




Constituents of Matter

. NUCLEUS

PARTICLE
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Energy Distribution
of the Universe

74% Dark Energy




How Do We Know The Internal
Structure of Matter?

* |n accelerator, particles collide at high energies
* The outcome Is studied
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LHC-September 2008




LHC-NOVEMBER 2009
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Hadron Carpistiricisi'na ekmek kacti

Biiyilk Hadron Carpigtiricisi, bir kusun diigiirdiigii ekmek pargasi yiiziinden
Diinya durdu.
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CENEVRE - Ylzyilin en blyik deneyinin
gergeklestirilecedi Blylk Hadron Carpistincisi
Teknoloji {LHC), bir kusun dustrdigl ekmek parcasi
ylzinden tamamen durduruldu. Hizlandincinin
proton garpismasina sahne olacak tlnel kismi
disindaki aksamin bir boliminde meydana
gelen olay ertesinde, LHC'de ek guvenlik
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A science news blog from

Short Sharp Science Newscientist

Buy New Scientist
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Time-travelling Higgs sabotages the LHC. No, e
I'EE”y £ SHARE o 50 &,

Richard Webb, physics features editor

Could the Large Hadron Collider be sabotaging Twitter Updates

itself from the future? That's the suggestion of a
couple of reasonably distinguished theoretical

physicists, which has received a fresh airing in § FUSRRY LA Sangen. Coy Sty

@ newscientist's new CultureLab

the New York Times today. http://bit.ly/2itpis about 22 hours ago
« Some nanoparticles can harm
Actually, it's the Higgs boson that is doing the cells without being in Gﬂf‘-l_ﬂﬂ'f?w”h
sabotage. Apparently, among the many singular LT’T"' SRS R KN WO |
; : = ; i p:/ibit.lyVbKHL 1 day ago
properties of the Higgs that the LHC is meant to discover could be the ability « New Scientist, digested: our
to turn back time to stop its cover being blown. stories from 6 November 2009
hitp:/ibit.ly/2inyZR 1 dav ags
Or as the New York Times puts it: New Scientist on Swikber

: "the hypothesized Higgs boson... might be so abhorrent to nature that

. « its creation would ripple backward through time and stop the collider Categnries

' before it could make one, like a time traveler who goes back in time to
: kill his grandfather."

» Being Human (30)



e i New Scientist is my favourite publication and
FREE = my most often read website.
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LHC becomes most energetic accelerator of all time

02 December 2
Magazine issue Subscribe and get 4 free issues.

re to read a

2028 GMT, 29 November 2009. That's when the Large Hadron Collider
became the highest-energy particle accelerator ever.

Researchers at CERN accelerated a beam of protons in the LHC to energies
of 1.05 teraelectronvolts (TeV), breaking the previous record of 0.98 TeV held
by the Tevatron accelerator at Fermilab in Batavia, lllinois. "Everything is
geing much faster than even the most optimistic of us dreamed,"” says Steve
Myers, director for research and technology.
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Uzaydan Turkiye
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Kozmik Isinlar
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Bir Yildiz: Giinesimiz 10° km
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Andromeda Galaksisi

$: vzi b
isik yili genislikte




Karanhk Madde?

Observed

Expected ',

=
Q
O
)
>
c
L2
B
Q
O

Distance from center of galaxy —>



Galaksi Kumeleri: 10" LY
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Bilinen Evren: 10"°LY




i Olusum Modeller

Galaks




Butun Galaksiler Bizden
Uzaklasiyorlar-Karanlik Eneriji



Evrendeki Enerji Dagilimi

74% Dark Energy
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Grip Viriisii: 10" m




Nanoteknolo







Atom Cekirdegi: 10"°m




Proton ve Notron'un Iginde:
Kuarklar: <10°m

A proton is composed of 2 up A neutron is composed of 1 up
quarks (u) and 1 down quark (d). quark (u) and 2 down quarks (d).

Total charge. lotal charge:
+ 213 + 23— 1j3d = +1 g = ==




Constituents of Matter

. NUCLEUS

PARTICLE




Temel Parcaciklar ve Kuvvetler

Electro
Magnetic




emel Kuvvetler/Etkilesimler
F = dp/dt

The forces in Nature

INTENSITY OF FORCES BINDING PARTICLE
( DECREASING ORDER )| ( FIELD QUANTUM ) OCCURS IN :

STRONG NUCLEAR FORCE GLUONS (NO MASS) ATOMIC NUCLEUS

ELECTRO -MAGNETIC FORCE PHOTONS (NO MASS) ATOMIC SHELL
ELECTROTECHNIQUE

WEAK NUCLEAR FORCE B BOSONS Z2, W+, W- RADIOACTIVE BETA
(HEAVY) DESINTEGRATION

GRAVITATION GRAVITONS ( ?) HEAVENLY BODIES

THE EXCHANGE OF PARTICLES:IS:RESPONSIBLE FOR THE FORCE

CERN AC _Z04_V25/8/1992




Ne?

in Sebeb

tlen

Ku




Neden Yuksek Enerjiler

Maddenin daha kuguk yapi taslarini
gorebilmek icin parcaciklari carpistiririz

Ne kadar yuksek enerjiye ulasirsak, o kadar
kucuk parcaciklari gorebiliriz

Ayrica yuksek enerjilerde, agir parcaciklari
yaratabiliriz



CERN’in Uzaydan Goruntusu







BHC 'deki son durum




BHC Dunya'nin Sonunu Getirecek
11

“Teorik olarak, BHC'de pembe bir fil olusma
ihtimali sifir degildir. Tehlikeli bir karadelik
de pembe fil kategorisindedir.” Joe Lykken,
Fermilab, USA



Ultra Yuksek Enerjili Kozmik
Isinlar

* Atmosferimize, evrenden gelen ve enerjiler
1078 TeV'e kadar ¢ikan parcaciklar
carpmaktadir

* Bu parcaciklar milyarlarca yildir gunese ve
gunes sistemindeki diger gezegenlere
carpmaktadir

* Bu carpismalarin hicbiri gunesi veya
gezegenleri yok edecek bir karadelik
olusturmamistir



LHC RAP
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