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The Fourth Generation Fermions
Standard Model, flavor democracy predicts the existence of 
a heavy fourth SM generationa heavy fourth SM generation.

• H. Fritzsch, Phys. Lett. B 184 (1987) 391.
• A. Datta, Pramana 40 (1993) L503.
• A. Çelikel, A.K. Çiftçi, S. Sultansoy, Phys. Lett. B 342 (1995) 257.

The Dirac masses of the new fermions are predicted to be
almost degenerate and lie between 300 and 700 GeValmost degenerate and lie between 300 and 700 GeV,
whereas, the masses of known fermions belonging to
lighter three generations appear due to small deviations oflighter three generations appear due to small deviations of
the democracy.

• S. Atag, A. Çelikel, A.K. Çiftçi, S. Sultansoy, U.O. Yilmaz, Phys. Rev. D 54 
( 6) (1996) 5745.

• A.K. Çiftçi, R. Çiftçi, S. Sultansoy, Phys. Rev. D 72 (2005) 053006.
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The fourth generation quarks will be produced in pairs copiously at the 
Large Hadron Collider (LHC)Large Hadron Collider (LHC).

• E. Arık, et al., Phys. Rev. D 58 (1999) 117701. 
In addition, evidence for the extra SM families may come from the
search for the SM Higgs boson due to an essential enhancement in the
production of the Higgs boson via gluon‐gluon fusion.

• E. Arik et al., ATLAS Internal Note ATL‐PHYS‐98‐125 (1999); O. Cakir and S.E. Arik et al., ATLAS Internal Note ATL PHYS 98 125 (1999); O. Cakir and S.
Sultansoy, Phys. Rev. D 65, 013009 (2002); E. Arik et al., Phys. Rev. D 66,
033003 (2002).

Linear lepton colliders are the best place for pair production of the Linear lepton colliders are the best place for pair production of the 
fourth generation charged lepton and neutrino.

• A.K. Çiftçi, R. Çiftçi, S. Sultansoy, Phys. Rev. D 65 (2002) 055001.
• R. Çiftçi, et al., Turk. J. Phys. 27 (2003) 179.
• A.K. Çiftçi, R. Çiftçi, S. Sultansoy, Phys. Rev. D 72 (2005) 053006.
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Anomalous production at variousAnomalous production at various
collider optionsp

The discovery capacity of LHC and lepton collider could be
enlarged if the anomalous interactions of the fourth

f h h f h hgeneration fermions with the first three ones exist. Such
anomalous interactions seems to be quite natural due to
large masses of the fourth generation fermions.g g
The anomalous productions of the fourth generation
charged lepton and neutrino at future ep colliders are 
consideredconsidered.
Recently, anomalous single productions of the fourth 
generation quarks at the LHC are published.
I hi d   ill l   i l   d i  In this study, we will present anomalous single productions 
of the fourth generation quarks at the future ep and γp
colliders.
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γp Collider
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Total widths and branching ratios of fourth
generation quarks under anom. interactionsgeneration quarks under anom. interactions
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Anomalous single production of fourth generationAnomalous single production of fourth generation
quarks at ep colliders
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Anomalous single production of fourth generationAnomalous single production of fourth generation
quarks at γp colliders
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Signal and corresponding SM background 
cross‐section values
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Cut selection
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Statistical Significances and observation limits

29.10.2008 ICPP In Memoriam Engin Arık and Her Colleagues 17



Conclusion
When anomalous coupling for strong interactions is 
close to one  ep and γp colliders are almost blind toclose to one, ep and γp colliders are almost blind to
anomalous interactions;

The ep and γp colliders give possibility to investigate
effects of both anomalous couplings of effects of both anomalous couplings of 
electromagnetic and weak interactions for = 0.

29.10.2008 ICPP In Memoriam Engin Arık and Her Colleagues 18


