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complementarity 
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GOAL	
 combine	DM	searches	
 add	di-jet	searches	
 add	XàYY	searches	
 add	higgs	à	invisible	
 add	2HDM	searches	

..	as	seen,	
	
	
is	a	nice	framework	for	pracAcing	



complementarity 
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every	search	is	some	how	related	to	dark	maDer	
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Model not strictly applicable

 (8 TeV)-1 19.7 fb≤ (7 TeV) + -1 5.1 fb≤
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CMS Preliminary

Observed exclusion 95% CL

Expected exclusion 95% CL

Model not strictly applicable

h(125) (HIG-15-002)

 bb (arXiv:1506.08329)→A/H 

 (arXiv:1508.01437)µµ →A/H/h 

  (HIG-14-029)ττ →A/H/h 

(arXiv:1510.01181)
)ττ Zh (ll→) / A ττ hh (bb→H 

) (HIG-13-032)γγ hh (bb→H 

 WW/ZZ (arXiv:1504.00936)→H
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complementarity 
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every	search	is	some	how	related	to	dark	maDer	
almost	every	search	can	extend	it	to	search	for	dark	ma8er	



challenges 
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• main	variable:	MET	
à	reconstrucAon:	high	resoluAon	and	low	uncertainty	

	
• main	addiAonal	ingredients:	H,	V,	top,	b	tagging	

à	algorithms	(sub	structure,	..),	reconstrucAon,	vertexing	

• new	approaches/strategies	?	
•  differenAal	distribuAons,	kinemaAcs,	alphaT,	razor	
à	need	well	modelled	background	

•  staAsAcs,	mantaining	sensiAvity	@low	MET	[DM	is	soS]	
à  trigger	!!		[low	thresholds,	highest	resoluAon	as	possible,	keep	rate	w/in	bandwidth,	..]	

à  MET	resoluAon	
à  offline	variables	(alphaT,	razor)	
à  scouAng	
…..	
à  tracking@L1	(HL-LHC)	
à  how	to	increase	acceptance	?	

if	you	want	to	see	nothing,	
you	have	to	reconstruct	everything	!	

as	now,		
ATLAS:	trimming	
CMS:	pruning	

as	now,		
ATLAS:	razor	on	going	in	SUSY	
CMS:	alphaT	and	razor	on	going	

both	ATLAS	and	CMS	make	use	of	
scouAng	for	di-jet	analysis	



challenges 
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• background	modeling	
•  theory	correcFons	
à  Z+jets	QCD	NLO	correcAons	included	in	aMC@NLO	
à  EWK	NLO	correcAon	

à  use	Z+jet	/	γ+jet	
•  control	staFsFcs	:		

ü  Zμμ	:	Zνν	=	1:6	à	V+jets	
 di-boson,	top	

• combinaAons	
à  categorizaFon	
à  overlaps	+	correlaAon	between	uncertainAes	

	
•  interpretaAon	

à  parameters	scan	à	MC	producAons	

if	you	want	to	see	nothing,	
you	have	to	reconstruct	everything	!	

uncertainty:			
EWK	dominant	at	high	MET		

as	now,		
q  ATLAS	
ü  CMS	

as	now,		
q  ATLAS	
 CMS	



DM-SUSY searches interplay: t-channel 
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t-channel	

squark	pairs	producAon	

ATLAS	already	started	to	work	on	it	[1604.07773]	
ü  interpretaAon	in	terms	of	

the	search	for	squark	pair	producAo	
in	a	compressed	supersymmetric	scenario	
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Dark Matter analysis spectra (CMS) 
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LHCb 
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the	LHC’s	forward	detector	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

  no	MET	!	
  forward	reconstrucAon	!	



LHCb: displaced jets 
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LHCb: K*µµ 
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LHCb: K*µµ 
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