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ANOMALOUS SINGLE PRODUCTION OF THE FOURTH
GENERATION CHARGED LEPTONS AT FUTURE ep COLLIDERS

A. K. Cliftei et al.

4. SM Ailesi yiiklii leptonunun anomal etkilesmeleri :

Bu calismada o ep — WX — ZeX

siirecleri incelenmistir.
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In the former process anomalous decay of Iy

can be detected easily at ep colliders due to no background. Number of events for
miy, = 300 (700) GeV at /s = 1.4 TeV and /s = 3.74 TeV with 1 fb™" integrated
luminosity are 240 (30) and 1170 (460), respectively.
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‘ Table 2. Total cross-section of signal and back-
ground for /s = 1.4 TeV and (K/A) =1 TeV 1L,

my, (GeV) osip (pb) op (pb) SS
200 0.49 0.09 42.16 ' ' ' o ' ' '
300 0.33 0.05 39.60 °13 ;
400 0.21 0.03 32.86 i
500 0.13 0.02 2459 | o Z
600 0.075 0.015 1549 | & g014 i
700 0.039 0.009 10.00 | & ]
800 0.019 0.005 6.26 g Iw
900 0.0076 0.002 3.96 | o '
1000 0.0028 0.0011 1.62 /
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Possible anomalous single productions of the fourth standard model generation up and down type
quarks at CERN Large Hadron Collider are studied. Namely, pp — u,(d,)X with subsequent uy, — bW™
process followed by the leptonic decay of the W boson and d; — by (and its H.c.) decay channel are
considered. Signatures of these processes and corresponding standard model backgrounds are discussed in
detail. Discovery limits for the quark mass and achievable values of the anomalous coupling strength are
determined.

Lagrangian for the FCNC mteractions of uy and d; quarks
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FIG. 6. Observation reach at 3¢ for the anomalous coupling
strength as a function of the fourth generation quark mass for

pp— us X — br{*X and pp — d,; X — byX processes at the

TABLE IV. SS for anomalous interactions of the fourth gen- ]
eration up and down type quarks at the LHC with integrated 15 1
luminosity of 100 fb™!. '
- — 124
SS for pp — dyX SS for pp — uyX S
— byX — bv{tX 9
my (GeV) 6 IVLT};I 10 - |VE£T;‘,| 20 - IVf;ii})I ]
300 960 82.3 230 920 ’
400 677 41.0 114 456
500 477 24.4 68 272
600 343 17.6 49 196
700 253 9.7 27 108
800 190 6.2 17 69
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Abstract

Single resonant productions of the fo We propose some channels for the possible observation of anomalous interactions of the fourth

lous interactions at e colliders bassd standard model generation quarks at the Large Hadron Collider based ep and ~p colliders. Namely,

center of mass energies are studied. S ug(dy) — g7 and wqidy) — g2 — qé‘+£_ decay processes are considered. Signatures for signals and

processes followed by the hadronie and corresponding standard model backgrounds are investigated at both colliders comperatively. The

model backerounds are discussed in dy lowest necessary luminosities to observe these processes and the achievable values of the anomalous

processes and the achievable values of 4 coupling strengths are determined. It is shown that the yp collider is advantageous compare to the
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ep collider.
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Single production of fourth-family quarks at the LHC
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Ahbstract

Wa study the single production of fourth-family ¢ quarks vie the proeess ep — v ot Large
Hadrmm electron Collider [LHeC). We mloilste the background snd signal cross sections for the
mess renge SLEN] GeV, It is shown thet the LHeC man discover single ' quark up to the mess of
EOD GaV for the optimized mixing paramoters.
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Abstract L

Wa propose a chamme! for the possibls discovery of new charged lepio
The propesed final state contaims thres sams-sign lepons, makms thi
aroumidless. The method i3 tlusmared for owo different cases: the four
Grand Unified Theory based on the E6 gange group. An exmmpls stady
lepton mass shows that i both medels, 2bout 20 sizmal svens canbe ex Figure 1: The proposed production and decay of new charged leptons arthe LHC
energy with | fo-! of meesrared luminesity, Although the svent viald
tatled mexsurements of the charged lepion properdes. it would be sufic
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3.1 Expectations for ez, v4

In thes section, we nse a parametenzation of the 4 « 4 PMINS manmx i agresrment with the cument neumino

oscillation data. In Bef [23]. the four-dmmensional CEM mammx has been parameterized a5 3 modification

of 2 x4 vt mamx, and the values for the three degrees of freedomn in this parametenzation have besn

exmacted fom the svallsble experimental data on the feron masses. The parametenzation s Comumon

betwean the quark and lepton sectors and predicts Bries — Wyl =~ 1, Brivy — Wuj =068 for differens
- values of the assumead vnified Yakawa coupling coefficient and the corresponding values of the aforemen-
. tioned paramefers.

pp — Wyvgvy — W u W bas been studied as the particular final state whers the considered decavs
are leptontc for the frst and kadrowac for the remaming twoe F bosons. As mentioned previcusly, the two
muons in the final state will be of the same sign fffv-percent of the tme dus to Majorana nature of the vy
The brapching fraction of these three same-sizn lepton final states is 0,687 < 0.22 = 0,632 = 0,57 ~ 1.2%.
The effectve cross-section for this particular state iz 4,44 for m,, =230 GeV when no additional jets are
taken into account. The same final state with an addinonal jet would ephance the cross-secton by ronghly
a factor of four, vielding about 18 “back groundless™ events per fb—1.

4 Application to E6 Leptons

In the GUT (Grand Unified Theorv) modals, the SM zauge group SU3 - = ST{2), = Ui Ly 1s embeddad
into & larger symmemy group, which is recoverad at a higher scale. Such models predict new gange bosons
(e, W', Z°) which are sought at the current accelerators spd new fermions which mav also be at the
reach of the LHC. Among the most frequently studied ones, the super-swing mepired ESGUT model can
be cited. It has & 27-plet per family whick contains, among other fields, two fermdon fields, denoted as
N, and E7 that could have the quantum manbers of 2 beavy neutral and charged lepton, respecivaly. We




