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1. Observations at Tevatron
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Observations at Tevatron

CDF: PRL101, 202001 (2008)
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2. Phenomenon
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History over Heavy Quark FBA

1.\, Brown et al, PRL43(1979)1069; FBA of c-quak production in analogy to QED.

terf@rence between different contributions to qg = t+tbar+q, (and its CP conj.)
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G. Rodrigo, PRL81(1998)49; detailed Fig 4. QCD asymmetries of Q=b and t production in

pp—QOg(g) at (a) /s=630 GeV; (b) /s=1800 GeV with
[9(Q.Q and g(g))|<2.5, pr(Q or glg))>10 GeV and
[{ A7)+ (Ap)*]> 0.5 for any jet pair using the DOL structure
function [10].

@fand CDF measured FBA ~ 20%
Now so many works beyond the SM
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3. Models by s-channel

Ferrario & Rodrigo PRD80(09); Frampton etal, arXiv:0911.2955
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Models by s-channel

Djouadi Moreau, Richard,Singh, arXiv:0906.0604
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* New Z’ gauge boson
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Models by t-channel

Jung, Murayama, Pierce, Wells, arXiv:0907.4112
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Model-independent approach
D.W. Jung, P. Ko, J.S. Lee, S.H. Nam, arXiv:0912.1105
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SUSY R-parity violation

by J. Chao, Z. Heng, L. Wu and J.M. Yang, arXiv:0912.1447
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Diquark models

Shu, Tait, Wang :0911.3237, Arhrib, Benbrik,Chen:0911.4875,
Dorsner etal :0912.0972
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4. Unparticle Physics, s-channel
C.H. Chen, Gorazd Cvetic, C.S Kim, PLB694(2011)393

Phys.Rev.Lett.98:221601,2007
Phys.Lett.B650:275-278,2007

Cacciapaglia, Marandella,

—1 :
= g}q{ , X = VorA Terning,
JHEP0801:070,2008

on the top-quark FBA



The propagator of colored vector unparticle is given by
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——— explicitly showing the differential cross section in #t invariant mass frame,

relevant coordinates of particle momenta as
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. : do(pp — tt
3 physical observables are: o(pp — tt) = / dcosf o(pp )
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g = \/A%™' assuming flavor blind (colored) unparticle

e scale dimension g-=g, =gl =4¢% =g
ptind and chirality-independent couplings

a(pp — tt)™P = 7.50 +0.31 (stat) + 0.34 (syst) +0.15 (th) pb
= 7.50 £ 0.48 pb .

the SM prediction is o(pp — )M = G.T:EJ:E:% pb

M. Cacciari et al, JHEP 0809, 127 (2008); N. Kidonakis and

;B = Aﬁ%{exp] — A%%(SZ\:I} =0.143+0.071 R. Vogt, Phys. Rev. D 78, 074005 (2008); S. Moch and P.
Uwer, Phys. Rev. D 78, 034003 (2008)



FIG. 1: # production cross section (the lower) and top-quark FBA (the upper figure) as a func-
tion of the scale dimension dy;, where the solid, dashed, dotted and dash-dotted lines represents

A=1.4, 1.6, 1.8, 2.0, respectively. The band in the plot represents the measured values with lo

uncertainties.
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FIG. 2: As Fig. 1, but as a function of the parameter A. The solid, dashed, dotted and dash-dotted

lines represents dyy=1.1,
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1.15, 1.2, 1.25, respectively.
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FIG. 4: do/dM;; as a function of invariant mass of top-pair M;;, where the solid, dash-dotted
and dashed lines represent the SM result and colored unparticle with (A, dyy) = (2.05,1.28) and

(1.70, 1.175), respectively. The vertical bars are the data from CDF measurement with an inte-

.. : _1 , Phys.Rev.Lett.102:222003,2009
grated luminosity of 2.5 fb™", Ref. [32]. (CDF)

e (i) The chosen scales of renormalization (pg) and factorization (pp) for which the usual

possible values could be taken between m; /2 and 2m;. Here we adopted ur = pr = my.

e (ii) The Mi-dependent NLO effects which include the NLO parton distribution fuction
(PDF). Here for simplicity we just use a M;-independent scale factor value of K=1.36

(i.e., the factor VK = /1.36 for the tree-level SM amplitude Agym) to fit the ¢t

production cross section with LO calculations.



For detailed analysis, cosider Mtt-restricted FBA,

restricted by M < M edge

App = Arp(exp) — App(SM) (X = low, high)
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(FIG. 5: Restricted forward-backward asymetries A;B nd 4;}}131511 as functions of the threshold
(“edge”) My values, for (A, dy) = (2.05,1.28) (circles) and (1.70, 1.175) (squares). Included are
also the corresponding CDF measured values [37] (their 8th and 9th figure) subtracted by the SM

values [38], as bars with triangles.

This issue remains inconclusive because of: (i) the aforementioned very large experimental
uncertainties of A%h at high f'.-'f;—dge; (ii) the severely restricted phase space at high ﬂifff—dgc.
Namely, our simplified approach of rescaling the tree-level SM (QCD) amplitude by a fixed
factor (VK = +/1.36) for all M,; values becomes increasingly unreliable when M ed2® increases

in App igh hecause the phase space becomes so severely restricted.

(the quantity Az—-‘]ﬁ“‘r) or by M,; > fl-i';ijg” (the quantity Ay hlgh)



5. Summary

gated whether colored flavor-conserving unparticle
Lthe measured FBA of ttbar production at Tevatron.
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