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ALP EFFECTS IN TOP-PAIR PRODUCTION
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RENORMALIZATION (SIMPLIFIED)
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INDIVIDUAL CONTRIBUTIONS
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Conclusions

Among the SM fermions, top is most sensitive to ALPs.
We constrain the ALP-top coupling using top kinematic distributions.
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ALP effect is stronger as m, approaches 2m;,.

The sensitivity to the ALP-top coupling strongly depends on the ALP-
gluon coupling.
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BACKUP SLIDES
FITTING METHOD

. Hocker et al. (2001); Charles et al. (2017)
RFit

Minimize the log-likelihood function
x%(ce) = )?chC_l)?d

1. For each value of ¢
1. Let all prediction; vary within their theoretical uncertainty range

2. Find y2,;,(ct), the minimum of y2(c..) w.r.t all possible values of prediction;
2. Find yfin = rrclin Xnin(Cet)
tt

3. Avalue of ¢;; is excluded at 95% C.L. if Ax?(cy) = xZin(Cee) — Xiin = 3.84.

4. Best bound of all distributions is selected
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RESULTS
ALP MASS DEPENDENCE
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DISCUSSIONS
RENORMALIZATION REVISITED

a
// \\ . N\
>—4 7 . > UV-diverges
- U .
Y k¥ > = need SMEFT counterterms
- 5 - For example, from HTH(QHu) + h.c.
h h h
> x >
In the SM, no counterterm of the / l \\
form HHHQu | P
Top of the ALPs | Anh Vu Phan (Vu) Radboud University %ﬁ Nik hef | 23



DISCUSSIONS
RENORMALIZATION REVISITED

a
// \\ . N
IR S IR UV-diverges
- U -
Y k¥ > = need SMEFT counterterms
- 5 - For example, from HTH(QHu) + h.c.
h h h
> x >
In the SM, no counterterm of the PN
form HHHQu | P
a
ax PN ax
RN / AN Tt ' - x >
BUt'VD > :>+\f is renormalized by 7 0\
f u Y Q A u YQ ¢ l
t : : t / | \
: : : 4 \
(H) (H) (H) = ! is not needed (H) (H) (H)
t Om
Top of the ALPs | Anh Vu Phan (Vu) Radboud University %ﬁ Nik|[hef | 24



DISCUSSIONS

RENORMALIZATION REVISITED
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DISCUSSIONS
RENORMALIZATION IN THE WARSAW BASIS?
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DISCUSSIONS
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Kallosh and Tyutin (1973)
DISCUSSIONS

RENORMALIZATION IN THE WARSAW BASIS?
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DISCUSSIONS Kallosh and Tyutin (1973)

RENORMALIZATION IN THE WARSAW BASIS?
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DISCUSSIONS
RENORMALIZATION IN THE WARSAW BASIS
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