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Mass: the LHC combination
T. Adye

Precise mH pins down 
the Higgs sector 
properties:

● e.g. BR(ZZ) and BR
(WW), that also needs 
precise Γ(bb).

When can we have 
the CMS+ATLAS 
couplings 
combination?
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Couplings: the lack of deviations
C. M. Kuo

Everything looking 
SM with present 
precision.

2nd generation 
still out of reach.
How to best get 
there?
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Spin: exhausting alternatives
R. Suarez

J = 0, but by 
elimination of 
alternatives...

Can we exclude a 
conspiracy of J = 2 
amplitudes?
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CP nature: anomalous couplings 
R. Suarez

CMS: 
amplitude 
language

ATLAS:
lagrangian 
language
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CP nature: anomalous couplings 
What is the assumed 
ratio between WW and 
ZZ couplings?

● Motivated how? By custodial 
symmetry, ...?

● For upcoming analyses in 
VBF, also need some 
assumption.

Investigate tensor 
structure also with 
fermions and gluons in 
Run 2 !

R. Suarez
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The possibility to go off-shell
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N. Kauer

Sizeable off-shell Higgs signal and 
large interference with continuum.
● gg→H*→ZZ,WW→4 ,2 2ν well-

studied at LO but NLO 
calculation very difficult.

● Two-loop amplitudes now 
available allow NLO calculation 
but only with massless quarks:
○ top loop contribution 

expected to be important !

“Where are the K-factors?” - anonymous



N. Kauer

Another path to the total width
VBF production has no 
loops: less prone to NP 
assumptions in total 
width interpretation.

Can it be exploited in 
Run 2?

8



The arrival of full N3LO
N3LO shows remarkably 
stable corrections.

New territory!
Need to reassess the effect of:
● Parametric uncertainties:

○ mb, mt, and αs.
● EWK corrections.

R. Harlander
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Reduced width



The arrival of full N3LO

Much reduced spread!

M. Ubiali
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N3LO shows remarkably 
stable corrections.

New territory!
Need to reassess the effect of:
● Parametric uncertainties:

○ mb, mt, and αs.
● EWK corrections.
● PDF uncertainties.



Y. Gao

Fiducial cross-section
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ATLAS combination out 
yesterday night:
● DataggH ~ 1.4 × N3LO

http://arxiv.org/abs/1504.05833
http://arxiv.org/abs/1504.05833


Y. Gao
A. Banfi

Differential cross-sections
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Are there veto variables yielding better precision than pT?



Y. Gao
Y. Rozen

Differential cross-sections
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Will we see H+ 
before fiducial 
cross-sections 
from other 
experiments?

Data-MC compatibility: 2% with normalization (left), 8-22% shape (right).



H pair production
All “drops in the bucket” count:
● also VBF, and
● many final states.

HH for BSM exclusion before 
yielding self-coupling?

A. Azatov
J. Baglio
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The top-Higgs connection
ggH and ttH and tH measurements 
offer complementary probes of top 
Yukawa coupling.
● cg-ct degeneracy can also be 

broken by looking at high pT.
● Also off-shell production.

How to put all these pieces 
together?

A. Azatov
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ttH
tH
...



EFT vs. effective Lagrangian
An EFT is all operators:
● Cannot fit one by one (or a few).

Need a layer between Wilson 
coefficients and fiducial cross-
sections:
● Insulates EXP from EFT 

calculations.
● Frees TH to improve BSM 

interpretation.

F. Riva
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BEHHGK outlook
LHC Run 1
● Data was coming.
● Theory was needed.
LHC Run 2
● Better data is needed.
● Better theory will come.
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This Higgs is just another citizen of 
the SM.
● Special relationship to every 

massive particle…
● ...and even more special with 

massless particles.

Dare we build a common 
SM-EFT to interpret all SM 
measurements?
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So we found 
Wally.

C. M. Kuo
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Can we find 
Wilma too?
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Of course!
Together, theorists and 
experimentalists can always find 
whatever Nature has in store.


