
Figure 1: Expected and observed 95% CL upper limits on the total HH signal strength, defined as the ratio of the
measured cross section to the sum of the ggF and VBF HH SM cross sections, for ATLAS, CMS, and the combination
from both experiments. The median expected limits on `HH are obtained under the hypotheses of no HH signal
(`Asimov

HH = 0) or assuming the presence of the SM HH signal (`Asimov
HH = 1). The ±1f and ±2f bands are computed

under the `Asimov
HH = 0 hypothesis.

combination improves the expected sensitivity on ^
_

by 10% and on ^2V by 8% with respect to the best
results to date, as given by the ATLAS and CMS individual combinations, respectively. The 95% CL
contours, obtained from a fit where ^

_
and ^2V are allowed to vary simultaneously, are shown in Figure 3.

The best-fit point in this plane corresponds to 1.8 for ^
_

and 1.0 for ^2V . All results are compatible with
the SM predictions.

Table 1 presents a summary of the individual sensitivities of the channels considered, of the single
experiment combinations, and of the ATLAS and CMS combination presented in this Letter. Results from
the individual channels and the single experiment combinations have been recomputed with respect to the
original references following the modifications to the signal normalization and ^

_
dependence for the HH

and H processes described above.

In summary, this Letter presents the first combination of ATLAS and CMS searches for Higgs boson
pair production. The searches are performed using the LHC Run-2 data sets with integrated luminosities
ranging between 126 and 140 fb�1. The upper limit at 95% CL on the total HH signal strength, defined as
the ratio of the measured cross section to the SM prediction, corresponds to 2.5, with an expected value of
1.7 (2.8) in the absence (presence) of SM HH production. The best-fit of the signal strength is observed
to be 0.8+0.9

�0.7, corresponding to an observed significance of 1.1 standard deviations, while the expected
significance is 1.3 standard deviations. The observed 95% CL constraints on the ^

_
and ^2V coupling

modifiers are �0.71 < ^
_
< 6.1 (�1.3 < ^

_
< 6.7 expected) and 0.73 < ^2V < 1.3 (0.66 < ^2V < 1.4

expected). The results of the combination are compatible within their uncertainties with the SM predictions
and represent the most comprehensive and most sensitive constraints on HH production to date.
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