Minim
ol al Suipersimetrik

Preon Modeli

ve (“)t
eleme Simetrisi

Oktay VO ‘gangﬁn
{stanbul Bilgi Univ ersitest




Ana Dusuince

B 7S B T
. sm | (3+1)x6x2 B43+1)x2  48+14=62

MSSM (3+1)x6x2+2x2+(8+3+1)%x2 (3+1)x6x2+2x2 (8+3+1)x2 76+76=152

MSPM 3x2 3x2 0 6+6=12

SO(4,4) X T(4.4) w SO®@4)xSUB)xSUL(2)xUy(1) X T(4)
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Hizl1 Bakis
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Sorunlar

m Preonik Olcekteki Ayar Simetrileri

51/) ESU(B)XU(l) ‘ t Gluonlar ve Foton temel mi?
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Sorunlar

m Preonik Olcekteki Ayar Simetrileri

l/) ESU(B)XU(].) ‘ ‘ Gluonlar ve Foton temel mi?

n%t  skaler ? skaler
>

P’ @  vektodr W' B vektor

H° skaler
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Sorunlar

m Preonik Olgekteki Ayar Simetrileri

l/) e SU (3) XU (1) ‘ Gluonlar ve Foton temel mi?

m Skaler igceren Preon Modellerindeki Dogallik Sorunu

Amgs = A(ng — nF)AUV
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Sorunlar

m Preonik Olgekteki Ayar Simetrileri

l/) ESU(B)XU(].) ‘  Gluonlar ve Foton temel mi?

m Skaler iceren Preon Modellerindeki Dogallik Sorunu

2
AmS = A(ns — np)g% + .-

m Asimptotik Gilivenlik
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Dogaya Cebirle Bakmak

v(x,t) = Y(x+a,t+1)

Uzajz.amavxda Obelemwe ‘Déﬁmﬂ;ﬂmt&ri

1(3,1)
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Dogaya Cebirle Bakmak

P(x,t) = e i(x,t)
Uzajz.amavxda Otelewe ‘Déﬁmﬂ;ﬂmt&ri

1(3,1)
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Dogaya Cebirle Bakmak

Koruhum Simekbri Gru,p B&imagdm
Enerji Zamanda Obeleme

) T(3,1) ) — einP 1)
Momenktun Uz.a\vdo\ Oteleme
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Dogaya Cebirle Bakmak

Koruhum Simekbri Gru,p bi&méi.§éi,m

Enerji Zamanda Obeleme

Momenktun Uz.o\:jda\ Glteleme

T(3,1) Y — ei“'l’\¢

\

Noether akima:
Enerji-Momentum korunumu

0,Ty =0

Noether ytiki:
Enerji-Momentum vektort

P,=[dvTQ
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Dogaya Cebirle Bakmak

Koruhum Simekbri Grup ﬁém&gam
Enerji Zoamanda Obeleme

i T(S/]) gb — eia-P Eb
Momenbum Uz.avcia\ Obeleme
Crorelilie Uz.&j Zamanda Do. SO(3,1) Y —ewly
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Dogaya Cebirle Bakmak

Korunum Simaekbri Grup ﬁém@gﬂm
Enerji Zamanda Olteleme
T(g/l) gb — eia-P Eb

Momenkum Uz,avcia\ Gkelewe
CGrorelilile Uz.&j Zamanda Do. SO(3,1) Y —ewly

Noether akimi:

Acisal Momentum korunumu
au _
E)HS g = 0
Noether ytiki:

Acisal Momentum tensorti
Lg = [ av Sg°
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Dogaya Cebirle Bakmak

" M ——

Koruhnum Simebri Gru,p Bénagdm
Enerji Zoamanda Obeleme

) T(3,1) ) — eiaP 1)
Momenbum Uz.a\vdo\ Otelemwe
¢rorelilike Uz.&j Zomanda Do, SO(3,1) Y —ewly

Poincar¢ Dontistimleri

Noether ytikleri:
Enerji-Momentum vektori

Acisal Momentum tensort
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Dogaya Cebirle Bakmak

Koruhum Simekbri Grup D&’:Méigii,m
Enerji Zoamanda Obeleme

) 1(3,1) p —=enPy
Momenkum Uz.&vcia Obeleme
Gorelilike Uzay Zamanda D5, [ SO(,1) ) —eiwly
Yitk Faz ddniisiimii U(1) Y —= ey
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Dogaya Cebirle Bakmak

Korunum Simebri Grup D&':Mii,fii,m
Enerji Zoamanda Obeleme

.. 63,1 y— oy
Momenbum Uz.o\vcio\ Oteleme
Gorelilile Uzay Zamanda D5, | SO(,1) ) —elwl g
Yitk Faz ddniigimis U(1) Y —> ety
iz.aspm ig Uzayda Donme SU(2) Y —eofy
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Dogaya Cebirle Bakmak

Korunum Simebri Grup D&&Mi&fﬂ,m
Enerji Zoamanda Obeleme

) 1(3,1) Y —=eaPy
Momentum Uz.o\vcio\ Oteleme
Gorelilile Uzay Zamanda D5, | SO(,1) ) —elwl g
Yitk Faz ddniigimis U(1) Y —> ety
iz.OSPE,M IS Uzwjda Downme SU(2) 770 — ¢i00 770
Renk Yuku Renklerde Donme SU(3) Y — ety
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Dogaya Cebirle Bakmak

Koruhum Simekbri Gru,p bémagﬂm
Ener ji Zoamanda Obeleme
i T(S/l) 17b — eia-P 17b
Momentum Uz.a\jcio\ Obeleme
Grorelilike Uzﬁj Zamanda DO, SO(3,1) P —ewly
. > o —s pig0
Yulk ) eb‘z,fu;\ W P P

170 - eia-@ 17b

i) — eil0 ¢

Renlkelerde Donme
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Dogaya Cebirle Bakmak

CGrrup

Koruhnum Simaekbri D&’:Méi,gii,m

Ev\erji, 2ol dmc B

. ldi . &C e \ 0
Yu Wt&

6‘i zavc&a Donme

Renlkelerde Donme
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Dogaya Cebirle Bakmak

Koruhnum Simaekbri

Dém&gam

‘E:v\e.rji, 2ot Amic K

Uzaj Zamanda Do.

Mgu«nu

Renlkelerde Donme
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Stiper Simetri

Fermiyon — Bozon Simetrisi
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Stiper Simetri

Fermiyon — Bozon Simetrisi

Y — P ® = ¢ + 6y + 66F

N
d

Hareket denklemlerinde
Elenecek gecici bozon
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Stiper Simetri

Fermiyon — Bozon Simetrisi

Y — P ® = ¢ + 6y + 66F

gy Dd = 0

Hareket denklemlerinde

Elenecek gecici bozon

0 _
_ i
D = EY i(c“0)0,

_J  __
D = 55~ i(06%)0,

Py = (=id,, —iDy, —iDy)
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Stiper Simetri

Fermiyon — Bozon Simetrisi
l)ljE ’(P D =¢+ 060+ 060F
D® =0
_ 0
S® = (eD + éD)® D= —i(0%8)0,
_ 0 _
— — — — ] 7 &
qu — El/) D 69_ 1(90' )Ba

oY = iea®d,p + €F
OF = iea®d Py = (=10, —iDm, —iDr)
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Siiper Simetri ve Siiper Oteleme

M _ U gom
z" = (x",0", 0,
( ) Py = EyP,
¢ | dzM = ENldz4
dz" = (dx*,do™,do™)

A P4, Pg} = f5P
Py = (—i0y, —iDyy, —iDy) [Pa, Pe} = faPc
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Siiper Simetri ve Siiper Oteleme

M _ U gom
z" = (x",0", 0,
( ) Py = EyP,
¢ | dzM = ENldz4
dz" = (dx*,do™,do™)

A P4, Pg} = f5P
Py = (—i0y, —iDy,, —iDy;,) [Pa, Pe} = faPc

V, =0, +iefPy + i) P, + i]P,
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Siiper Simetri ve Siiper Oteleme

M _ u gm g
z" = (x",0M 0.,
( ) P, = ELp,
¢ | dz" = EY dz*
dzM = (dx*,de™,do™)

) P,, Pg} = fP
Py = (—i0y, —iDy,, —iDy;,) [Pa, Pe} = faPc

V, =0, +iefPy + i) P, + i]P,

/ VN

graviton sag gravitino sol gravitino
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Siiper Simetri ve Siiper Oteleme

V, =0, +iefP, +iYiP, + ipiP,

[Vw Vol =1 M%Pafp

i75 P + T8

O

a

1P

[

Torsion
(graviton strength tensor)

~

Rorita-Schwinger
strength tensor

Oktay Dogangiin — PREON Calistay1 — TOBB ETU — 8-10 Mart 2018




Siiper Simetri ve Siiper Oteleme

V, =0, +iefP, +iYiP, + ipiP,

a®P

O

[Vw Vilp = iTu%PaQD L uvPa§0 :7_,;611/

/ ~

Torsion Rorita-Schwinger
(graviton strength tensor) strength tensor
L=—=TinT ™
o 4 MN *A

1 _ r4= o T
L= 4TM“VT‘”’ + etV (Y16, 0 )T + 0, 0,5 )
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Siiper Simetri ve Siiper Oteleme

V = G504, + 0005 + 000 + 0000/

—T T ——

sol elli sag elli gecici
fermiyon fermiyon skaler

vektor

Oktay Dogangiin — PREON Calistay1 — TOBB ETU — 8-10 Mart 2018



Siiper Simetri ve Siiper Oteleme

V=V7

V = G504, + 0005 + 000 + 0000/

i V=0

Ve = 05"0e2 + 000 + 6061 + 0060 A°
— ] v \ 'S—
Spin-2 spin-3/2 spin-3/2 gecici

vektor S ° i sag-elll vektor
fermiyon fermiyon
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Siiper Simetri ve Siiper Oteleme

Ve = 05+0e? + 000¢%° + 000y + 0999 A°

V=0

‘ L= [d?0®edV " Tadt + [d20 WW, |
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Karisimli bir Preon Modeli

Solelli 1), «—>(; U-tipi

Sag elli lpa — $ j  D-tipi

E — &;

/

Supersymmetry

/ renk Kuarklar

(a) _
UiL R lpagbi sag elli

/'

D(}?) — l/ja él\’ alt izospin
l

\ aile
T — ——

parameter

a
l

AN

Color-Flavor mixing

Leptonlar

aile

/ sag elli

alt izospin

Er =V ¥ Pi

Ny =V ¥m ®:
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o /O

Preon Dinamigi

a
Solelli 1), «—>(; U-tipi € > &;
Sagelli 1), «—>(; D-tipi / \
Supersymmetry Color-Flavor mixing
par ameter
Kuarklar Leptonlar

U = .,

Er =V ¥m i
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o \J O

Preon Dinamigi

a
Solelli 1), «—>; U-tipi € — &
Sagelli 1), «—>(; D-tipi / \
Supersymmetry Color-Flavor mixing
parameter

Gluonlar W/Z/~y

Gﬂk = I,Ba ll)a Wﬂk :¢i ¢i

\ /
\ — — _ /
- ~ - ~ - ~
X X X X
~ P ~ P ~ -
/ - - = \
T — ————————— T — —————————

Suzuki, Phys.Rev. D94 (2016) no.2, 025010, arXiv:1603.07670
Suzuki, Phys.Rev. D96 (2017) no.6, 065010, arXiv:1707.01589
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o \J O

Preon Dinamigi

kuark-antikuark-vektor
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o \J O

Preon Dinamigi

kuark-antikuark-vektor
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o \J O

Preon Dinamigi

Kaon salinimi
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Dinlediginiz i¢in sag olun
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