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THE PROBLEM

e indications that Arg® at Tevatron is
anomalously large

e charge asymmetry Ac at the LHC in
agreement with the SM

e does this exclude NP interpretations of
Arp™?
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EXPERIMENTAL DATA
VS. THE SM

e inclusive Arpat Tevatron (naive average)
S. Leone [CDF], talk at Moriond EWK 2012; ~ Abazov et al. [DO], 1107.4995

® Arg=0.187+0.037 vs SM: Arg°M=0.066+0.020
Ahrens et al., 1106.6051
e (CDF unfolded
® Arg(muy<450GeV)=0.078+0.054 vs SM: 0.047
® Arg(muy<450GeV)=0.296+0.067 vs SM: 0.100
e Ac atthe LHC (naive average) [

ATLAS] 1203.4211; CMS-PAS-TOP-11-030

o A-=0.001+0.014 vs SM: Ac>M=0.006+0.001
e ATLAS also has Ac binned in m#

o larger errors, agree with SM
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RELATING Arg TO Ac

e Ac and Arg both arise in charge
asymmetric part of o(gg—tt)ox...+...(1i-1)

e if NP couples flavor universally = rigid
positive correlation of Argand Ac

* dominated by u and d in initial state

* if coupling to u and d quarks ditferent,
the correlation can be lost
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DECORELATING Arg AND Ac

e assume NP couples differently to u and d

e the largest difference due to different valence structure

® pp at Tevatron, pp at LHC

fiu:dd luminosity funct. are 4:1 at Tevatron, 2:1 at the LHC

(at large x)

e perform EFT analysis

o just two operators that can give AFB
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e can have large Arp and small (zero, or
even negative) Ac if
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ON SHELL MODELS

the EFT discussion motivates the necessary changes to on-shell
models

an example: asymmetric axigluon model

® asimple modification of axigluon model of Schmaltz, Tavares

e SSB of SU(S)LXSU(S)R%SLIC%)C Schmaltz, Tavares, 1107.0978
® SM fermions O~(3,1), U,D~(1,3)

® extra fermions for anomaly cancellation

® here the only modification - in this sector we allow for
parity breaking

® strong gauge interactions still parity invariant (g1=gr)

after SSB: ( 11 - mr )
L =—2(G% = 2(G*) + Z-A* + Q(P - §oA)Q
+U (P + guA)U + DD + gpA)D + ...,
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FURTHER COMMENTS ON
AXIGLUON COUPLINGS

e from EFT: need sizeable coupling
® for ¢gi~O(1) sizeable widths I'~0.1m
e nonuniversality of ¢o p,u=>vectorial couplings to quarks

® increase the ttbar cross section

® unless below threshold

e there is a solution that has correct AFB, AC, sigma tt

e to avoid paired dijet constraints (constraints onpair
production)

® decay with of I'~0.2m needed
® a factor of 2 larger than in the considered model

® extra channels, or generation dependent coupling?
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CONCLUSIONS/OUTLOOK

e it is possible that NP contributions to
Arp are large, and Ac is SM-like

e we are looking into other models and
other LHC observables
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