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Top Quark
The heaviest quark to date, mass 171.3+£1.2 GeV

Electric charge Q=+2/3, and T, =+1/2 member of
weak isospin

Short life time, O(10#* s)

Weak decay, |Vtb[>0.89

The ratio R=BR(t-->W*b)/BR(t-->W*q)>0.79

Top quark could be sensitive to new physics BSM

Anomalous (FCNC) couplings
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Anomalous Interactions

Effective lagrangian for the anomalous interaction ftqy,
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Top Quark FCNC Constraints
from Experiments/Expectations
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Constraints on Br(t->gamma q) ATLAS(1fb) with the
<0.0132 95% CL, [H1 Collab. 2004] conversion K, =0.059.
<0.0059 95% CL, [ZEUS Collab. 2003] For 100 fb! the
<0.041 95% CL, [L3 Collab. 2002] expectations Ktuy=0'01

<0.032 95% CL, [CDF Collab. 1998]



Anomalous production in yp collisions

e il e
i
|
e
T === —
AP
—p - -t

Study the process yp-->W*bX, and then decay W* -->["v
*Signal: yp-->tX-->W'bX
‘Major background: yp-->(W*b, W*c, W)X, where j=u,d,s



Cross section vs center of mass
energy (Ee=70 GeV)
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Cross sections 1n pb (E'7OX7OOO)
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do/dpy (pb/GeV)

p, distribution

of b-jet at
Vs=1.4 TeV
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where the jets have at
least p. >20 GeV and

the b-tagging 1s
applied with the
rejections for light jets o
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Rapidity distributions | wli—
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Rapidity distribution of b-jets for oo}
both signal and corresponding o002 |
background (IB). L
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Top FCNC discovery at LHeC (2 fb™)
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Top FCNC discovery at LHeC (10 fb™)
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Signal Significance

Energy: 70x7000

M, =150-200 GeV
p,=50 GeV

M, =150-200 GeV
p,=40 GeV

Energy: 140x7000

M,,=150-200 GeV
p,=50 GeV

M,,=150-200 GeV
p,=40 GeV

=10 fb'
(Kyu=0.01)
(Kyc=0.01)

L=1 fb"! (2 fb-")

(kyu=0.01)
(kyc=0.01)

1.88(2.66) 5.96

2.04 (2.88) 6.47
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CONCLUSION

Due to its large mass top quark is expected
to be sensitive to new physics BSM. In
particular, the study of FCNC couplings
involving the top quark is well motivated.
The benefit of b-tagging usage is apparent.

As precise limits attainable at the LHC,
even better limits (k. /A=0.01 TeV* and

K,/N=0.02 TeV?) on the anomalous

couplings of top quark can be obtained at
LHeC based gamma-p collider.



BACKUP
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Brandt,G. - 1®* ECFA-CERN LHeC
Workshop
Finally: Estimations at LHeC

—
a
Option Ee [GeV] Ep [GeV] |Int. Lumi [fb] ff{Ktuj__=0.01} [pb]|N_
LHeC (RR)| 70 7000 100
0.0152 760 FCNC top
314 94000 SMW
2 10000 SM top
LHeC (LR) | 140 7000 10 0.0207 pb 103
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