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Introduction	

•  Just	a	(very)	small	study	– part	of	Seminar	course	
of	Luís	Coelho,	a	Physics	MSc	student	in	at	UC	

•  Objective:	explore	HH	topology	in	search	of	
variables	that	may	be	useful	experimentally	

•  Signal	events	only	
•  Events	simulated	with	MadGraph5_aMC@NLO	
•  No	really	exciting	finds	so	far,	but	study	could	be	
explored	further	



Introduction	
•  Looked	at:	
– Gluon	fusion	and	VBF	production	of	HHàbbγγ	
–  In	the	SM	and	in	a	(random	point	of	the)	2HDM	



Cross	Sections	and	Branching	Ratios	



Angular observable

Θ is the azimuthal angle between the decay planes.
In addition to the lab reference frame, Θ was plotted in the Lorentz
boosted frame of a virtual particle with 4-momentum equal to the
sum of the 4-momentum of the two Higgs.
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Results - ggF

σ (pb) SM 2HDM

Total (5.065 ±0.019)× 10−5 (1.018 ±0.004)× 10−32

3H Coupling (1.400 ±0.002)× 10−5 (3.351 ±0.014)× 10−35

No 3H Coupling (1.057 ±0.002)× 10−4 (1.082 ±0.0003)× 10−32
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Results - ggF�� ��SM
�� ��2HDM
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Results - ggF�� ��SM
�� ��2HDM
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Results - ggF�� ��SM
�� ��2HDM
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Results - ggF�� ��SM
�� ��2HDM
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Results - VBF

σ (pb) SM 2HDM

Total (3.834 ±0.0089)× 10−6 (8.357 ±0.032)× 10−36

3H Coupling (2.895 ±0.0089)× 10−6 (4.816 ±0.016)× 10−36

No 3H Coupling (1.003 ±0.0002)× 10−5 (1.518 ±0.005)× 10−35

Luis Felipe Coelho (FCTUC) Seminar I January 28, 2020 30 / 46



Results - VBF�� ��SM
�� ��2HDM
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Results - VBF�� ��SM
�� ��2HDM
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Results - VBF�� ��SM
�� ��2HDM
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Results - VBF�� ��SM
�� ��2HDM
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Results - VBF

Angle between the plane defined by the two jets and the plane defined
by the two Higgs.�� ��SM

�� ��2HDM
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Conclusions	

•  Exploratory	study	only!	
•  No	great	discoveries,	but...	
•  It	would	be	interesting	to	further	analyze	
some	of	these	distributions	

•  Possible	application	in	study	of	the	Higgs	self-
coupling	and	on	effects	of	2HDM	
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