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Models	Summary

.
DM Models
..

......

• b-flavoured	DM arXiv:1404.1373
• scalar	mediators Buckley	et	al. arXiv:1410.6497 (b/bb+DM,
tt+DM)

• τ -flavoured	DM (Agraval	et	al. arXiv:1109.3516) ??
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Scalar	Mediator	summary

Main	signatures: b/bb+ χχ, tt+ χχ

Mediator	type: scalar	or	pseudoscalar

Channel: s-channel

Dark	Matter	type: Dirac

ME implementation: Madgraph	tested	so	far

SM Couplings: Yukawa	type

DM Couplings: Not	Yukawa

Reference: Buckley	et	al. arXiv:1410.6497
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Scalar	Mediator: validation

• Small	difference	(∼ 20%)	between	red	and	black	due	to
NLO vs	LO.
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Scalar	Mediator	validation

0Caveat: I am	100%	sure	I used	the	minimal	width	only	for	mchi	=	1	GeV
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Scalar	Mediator	validation

All	events 1L selection
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Pseudoscalar	mediator	validation
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Open	Questions

..1 Width	of	the	mediator

• Scalar
mediator

• y	axis: width
in	GeV

• x	axis: mPhi
(top), mchi
(bottom)

Thanks	to	Matt	for
the	mathematica
file	and	help
debugging	my
implementation
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Width	of	the	mediator: pseudoscalar

• Pseudoscalar
mediator

• y	axis: width
in	GeV

• x	axis: mPhi
(top), mchi
(bottom)

Priscilla	Pani Stockholm	University January	28, 2015 10/17



Width	of	the	mediator

• Kinematics	does	not	seem
to	depend	on	width

• mT,	HT,	lep/jet	pTs	show
the	same	behaviour

• maybe 4× not	enough	to
check	for	high	couplings?

Any	reasons	for	which	pseudoscalar	should	not	be	the	same?
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Open	Questions

..3 Choice	of	the	parameter	space: mχ,mΦ
• The	distributions	vary	more	for	low χ and Φ masses: more
granularity	needed

• Proposal:
mphi	=	[10, 25, 50, 75, 100, 125?, 150, 175, 200, 300, 500,
1000	]
mchi	=	[1, 20, 40, 60, 80, 100, 200, 300, 500]

• 110	signal	points	*	4
• How	much	statistics	is	needed	for	each	point?
• Study	still	ongoing	for	Pseudoscalar. Probably	we	will	be
able	to	make	the	same	choices

..4 Choice	of	the	parameter	space: gχ, gSM
• Both	can	span 0− 4π, right?
• Option	1: gSM = gχ
• Option	2: keep gSM constant	and	vary gχ:
• Is	the	choice	of	g	going	to	change	the	kinematic	if	the	width

does	not?
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Technical	and	generation	details

..5 Generator	choice	and	validation
• Madgraph	implementation	(only	one	tested	by	me	so	far)

• Gphi coupling	to	gluons: Adviced	to	switch	it	off

• Fphi coupling	to	fotons: need	to	be	recalculated	by	hand
-	plan	to	provide	a	common	table	after	we	converge	on	all
other	parameters	phace	space.

Priscilla	Pani Stockholm	University January	28, 2015 14/17



Technical	and	generation	details

..6 Showering, Matching	and	extra	jets
General	questions:

• Pythia8 or Pythia6?
• KTdurham or MLM?	which	parameters? (see	backup	for	more
detailed	proposal)

.

......pp > tt χχ

• don't	generate	any	extra	jet
with	MG:	xsec	practically
identical

.

......pp > bb χχ

• generate	up	to	three	jets	in	the
final	state	( pp > bjjχχ)

• practically	important	for	SRs
with	3-4	jets, but	it	slows
down	consistently
generation!!
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Next	steps

..1 Validate	also b/bb+ χχ models

..2 Make	a	cross	section	plot	and	try	to	estimate	the	highest
mediator	mass	we	will	be	sensitive	to	given	perturbative
couplings

..3 Check	width	kinematics	dependance	for	more	extreme
width	variation

..4 Investigate	how	many	extra	jets	should	be	generated	in	the
b/bb+Phi	model

..5 Provide	using	Matt's	inputs	all	numbers	for	min	width	and
Fphi	coupling.
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Conclusions

..1 Scalar	Models	are	quite	advances. I am	confident	that	we
will	converge	on	all	decisions	in	few	iterations	and	can	start
documenting	them	soon.

..2 b-flavoured	DM were	already	tested	by	ATLAS:
implementations	should	be	advanced	as	well: maybe	think
of	extending	the mΦ,mχ plane	range?

..3 τ -flavored	DM models	seems	an	interesting	plus. Two
caveats:

..1 don't	know	yet	how	much	is	already	covered	by	SUSY simpl.
models, maybe	worth	only	an	interpretations	and	not	a
separate	signal	generation

..2 Slow	interaction	with	the	theorists: if	we	cannot	accelerate	in
the	next	two	weeks	might	decide	to	drop	them
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BACKUP
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Pythia8	parameters	proposal

• kTDurham
• dokTMerging=True
• nJetMax=3
• ktdurham=30
• dparameter=0.4

Disclaimer: I am	new	to	Pythia8	and	I am	not	100%	sure	I used
for	any	of	these	parameter	some	ATLAS specific	naming	that	does
not	match	precisely	with	the	manual.
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Minimal	width	values	used

DM mass Phi	mass width
1 50 1,987
1 125.5 4.99
1 500 31,08
1 1000 88,13
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