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Why	python	

•  Super	easy	to	learn	
•  Light	&	short	code	
•  Good	performance	
•  usually	wraps	C	or	C++	modules	

•  «	BaGeries	included	»	
•  massive	and	easy-to-use	standard	
library	
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•  Dynamic	typing		
•  good	for	mul9-channel	analyses	
•  code	highly	reusable	

•  Dynamic	object	modifica9on	
•  Can	aGach	new	aGributes	(or	methods)	
to	an	exis9ng	object	

•  Produc9vity	x	5-10	w/r	C++	
•  Forget	about	ROOT	CINT		
•  A	lot	of	fun!	



Heppy		

•  Advanced	framework	for	your	
PyROOT	macros	

•  Design	~	Athena,	CMSSW,	Gaudi,	
Marlin		

•  Goals:		
•  high-level	reco	&	selec9on	
•  write	out	flat	ntuple	or	histograms	
for	sta9s9cal	analysis	

Python	event	

Read	par9cles,	
towers,	etc	

Jet	clustering	

Lepton	isola9on	

jets	<>	leptons		
cleaning	

b	tag	parametriza9on	

ntuple	

FCC	EDM	ROOT	File		

Flat	ntuple	ROOT	File	
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Heppy	usage	
•  50	users	
•  CMS	analyses	
•  Higgs:	

•  HàZZà4l 		
•  Hàtau	tau	
•  GHàmul9leptons	
•  W/Z	Hàbb	

•  W	mass	
•  Susy		

•  fully	hadronic		
•  1	lepton	
•  mul9lepton	

•  Can	read	any	event	format	
•  CMS	EDM	
•  FCC	EDM	
•  Plain	ROOT	(pheno	studies)	
•  Soon:	ATLAS,	LCIO	for	ILC/CLIC	
	

•  Write	transparent	code	for	several	
experiments		
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hGps://github.com/HEP-FCC/heppy	



Example	

Typical	analyzer	
code…		
	
…and	
configura9on	 03
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A	:irst	FCC-hh	use	case	
•  Aim:	
•  Provide	an	analysis	skeleton	
	

•  Use	Gbar	as	a	complete	example:	
•  Use	jets	>	30GeV	

•  Use	isolated	electrons/muons	>	30GeV	

•  Overlap	removal		
•  electron/jet	->	priority	to	electron	
•  Muon/jet	->	priority	to	muon	

•  Use	b-tagging	from	Delphes	(but	will	write	
a	parameteriza9on	example)	

•  Select	events	

•  Calculate	m3	and	mTW	

•  Produce	a	tree	
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defini9on	of	a	sequence	of	analyzers,	the	
analyzers	will	process	each	event	in	this	order	



B-tagging	
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B-tagging	value	added	as	a	jet.tags	when	reading	
Delphes,	but	could	also	create	our	own	algorithm		

Define	a	collec9on	of	tag	jets	

Add	a	new	tag	that	is	now	a	bool	(result	of	the	tag	func9on		



Top	had	mass	
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Build	m3	with	jets	>	35GeV	

Combina9on	with	the	
vectorial	sum	of	highest		pT	

Build	a	resonance	out	
of	the	3	selected	jets	

Could	also	veto	
combina9ons	
without	exactly	1	
b-tagged	jet	



Selection	cut/:low	

Cut	flow	

N	evt	 Eff(cut-1)	 Eff	
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From	the	collec9ons	defined	before	
Select	events	with	>=	4	jets	
Select	events	with	exactly	1	
lepton	(electron	or	muon)	
Select	events	with	>=	1	b-tag	
Select	events	with	MET	>	20GeV	

	



Some	plots	
•  M3->	represents	the	top	hadronic	mass	
•  mT(W)	->	represents	the	transverse	mass	of	the	leptonic	W	(semi	
leptonic	event	selec9on)	
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Status/next	steps	

•  A	lot	of	work	has	happened	last	month	
•  We	are	close	to	release	a	recipe	but	
•  LCG	environment	problem	on	lxplus		
•  Problem	in	PyROOT	in		v6.04	need	migra9on	
to	6.06	

•  Simplified	documenta9on	being	finalized	
•  We	are	finalizing	a	nice	and	simple	tutorial	
•  New	Delphes	3.3.2	to	be	used	
•  Need	to	adapt	the	card	already	available	
before	producing	events	

•  Stay	tuned,	we	will	circulate	an	email	once	
we	are	confident	the	analysis	sorware	can	
be	used	by	users	
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solved	yesterday	B.	Hegner	
	


