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The CDF collaboration has recently reported a large deviation from the standard model of the t¢ forward-backward asymmetry in the high
invariant mass region. We interpret this measurement as coming from new physics at a heavy scale A, and perform a model-independent
analysis up to O(1/A%*). We find that a large asymmetry can only be accommodated by heavy new physics that interfere with the standard

model. In addition, the new physics induces a minimal enhancement of boosted jets. We show that a smoking gun test for the heavy new
physics hypothesis is a significant deviation from the standard model prediction for the t¢ differential cross section at large invariant mass.

Experimental Data (see the tavle) EFT Description

-Evidence for an anomalous forward-backward +# production -The dominant EFT operators are dimension 6 and lead from initial state uu to

asymmetry was observed for large invariant mass of the t¢ a final state ¢¢. The effective Lagrangian beyond the SMis
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-Hint for an excess in highly boosted jets, pr+ > 400 GeV.
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The two operators which interfere with the SM are the most important:

It /s — all possible Lorentz /color structures

-Good agreement between other measurements and SM
prediction. OY = (uy, Tu) (ty*Tt) , 05 = (ﬂfy“75Ta’u) (57“75Tat) .

-All the other operators can be approximately described by two parameters

Effective Field ThEOry (EFT) (which replace the ¢;’s except for ¢§, and ¢5)):

-A model independent description. - R2 ~ Y (¢;)? - the total amplitude.
. The new phySiCS (NP) IS at heavy scale- A > Mtt_ : » 0 - the projection on the asymmetry_
To reduce sub-leading effects we normalize the NP contribution by the SM.

Observable Data NP Goal/Constraints NP forward-backward
asymmetry goal
Ally = A" (Myz > 450 ) +0.48 £ 0.11 (SM predict. +0.09 & 0.01 ) AENP gy e | 2SYmmety g
o700 = 0t (700 GeV < M,; < 800 GeV) 30 + 37 fb S [N = amo o/ amo <05 |
B . 7 Constrains the NP
Oboosted EO_tf(pT > 4OOG6V> 11 +41b (SM prediC’[. 2+ Obe) / Ny _Oboosted/aboosted =5+ 2
The required contribution of the
NP to boosted cross section
- I I R A N ]
Conclusions ) |
The constraints on the NP lead to i
NP Minimal interference is needed % /A%, > 0.3 . 2.0
- Minimal enhancement of boosted tops production N, = 0.5 . o
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Prediction for the Near Future
1[4 6
Expect that the NP will have a large contribution to the differential 12 14
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. . SM4+NP
cross section ratio, N, = %2 /M at M,z > 1 TeV: 0
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corresponds to A0 = 0.4, ranging over

the allowed range for N-qgo and Nys. . . . . .
J 700 90 The ratio between the total and SM differential cross sections at top-pair

production as a function of M,z at the Tevatron (left) and the LHC at 7 TeV (right).

corresponds to the range of A% = 0.4 + 0.1, ranging
over the allowed range for N-qo and Nysxo.
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