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B-jet energy peaks

Based on arxiv:1603.03445 (Agashe, Kim, Franceschini, Schulze).

Investigated by CMS in [CMS-PAS-TOP-15-002], that finds

mt = 172.29± 1.17 (stat) ± 2.66 (syst) GeV .

Purely hadronic observable, independent from the top production
dynamics.

At LO, neglecting off-shell effects, in the top frame we have:

Ebj =
m2

t −m2
W

2mt
.

In the lab frame the distribution is squeezed, but the peak
position does not vary.

After the inclusion of perturbative and non-perturbative effects,
for mt ≈ mt, c, we have:

Emax
bj = Oc +B(mt −mt, c) .
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B-jet energy peaks

We fit
dσ

d logEbj

1

Ebj

to a fourth order polynomial.
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We find B � 1

2
⇒ Δmt � −2ΔEmax

bj .
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B-jet energy peaks: which NLO generator?

Large difference between bb̄4� and hvq (ΔEmax
bj

≈ −0.5 GeV,
Δmt ≈ 1 GeV ), but still well below the systematic error quoted by
ATLAS (2.66 GeV).

Small difference between bb̄4� and tt̄dec.
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Leptonic observables

Based on arXiv:1407.2763 (Frixione, Mitov).

Independent from non-perturbative physics effects.

Similar analysis performed by ATLAS in arXiv:1709.09407, that
finds

mt = 173.2± 0.9 (stat) ± 0.8 (syst) ± 1.2 (theo) GeV .

Measure �Oi� for several Oi:�
p⊥(�

+), p⊥(�
+�−), m(�+�−), (E(�+) + E(�−)), (p⊥(�

+) + p⊥(�
−))

�
.

Assume �Oi� = Oc,i +Bi(mt −mt,c), where Oc,i and Bi can be
determined with a MC generator.

Assuming �Oi�exp = Obb̄4�
c,i , we extract mt,i and Δmt,i (due to

statistical, scale, PDF etc. variations).
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Leptonic observables

hvq not able to describe observables depending on
spin-correlation effects.

The theoretical error (scale and PDF) we found (0.8 GeV)
similar to the one found by ATLAS (1.2 GeV).
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