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Overview

to	
  prepare	
  for	
  Run-­‐2,	
  we	
  considered	
  some	
  simplified	
  DM	
  models	
  	
  
s-­‐channel	
  with	
  vector	
  mediator:	
  

s-­‐channel	
  with	
  scalar	
  mediator:	
  

t-­‐channel	
  with	
  colored	
  scalar	
  mediator:	
  	
  

we	
  build	
  these	
  models	
  with	
  FeynRules2.0,	
  and	
  simulate	
  events	
  @13TeV	
  with	
  
MG_aMC_2.1,	
  mediator	
  width	
  calculated	
  automatically	
  

look	
  at	
  some	
  generator	
  level	
  plots	
  directly	
  from	
  LHE	
  files	
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Lt-channel
Scalar Mediator = LSM+ (DµS)†(DµS)�m2

SS2+ �̄(i/@�m)��
X

q

gM�̄qRS†+h.c. (2.35)
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The DM-nucleon cross sections for scalar, Dirac fermion and vector DM are

given by:
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�2
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�2
hVV

16⇡m4
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N
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where an extra factor of 1/(2MS ,V) is applied to AS q and AVq in order to satisfy

the normalization conditions for Dirac fermion case [20].

2.2 Simplified dark matter models
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Figure 2.1: Feynman diagrams for production of DM(�) pairs produced
together with a Z boson. The hatched circle in left diagram
represents the four-point qq̄��̄ interaction that is modeled with
effective point-coulping theory. In right diagram, a massive
vector boson Z0 is exchanged in the s-channel as a mediator
between quarks and DM.

The Lagrangian can be written as:

LVector Mediator = LSM�
1
4
Fµ⌫F µ⌫�

1
2

m2AµA⌫+�̄(i/@�m)��
X

q

gqAµq̄�µ(�5)q�g�Aµ�̄�µ(�5)�

(2.33)

Ls-channel
Scalar Mediator = LSM+

1
2

(@µ�)2�1
2

m2
��

2+�̄(i/@�m)��
X

q

gq�q̄(�5)q�g���̄(�5)� (2.34)
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Ls-channel
Scalar Mediator = LSM +

1
2

(@µ�)2 � 1
2

m2
��

2 + �̄(i/@�m)��
X

q

gqyq�q̄(�5)q� g�y���̄(�5)�

(2.34)

Lt-channel
Scalar Mediator = LSM+ (DµS)†(DµS)�m2

SS2+ �̄(i/@�m)��
X

q

gM�̄qRS†+h.c. (2.35)
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Vector	
  mediator
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Scalar	
  mediator

4

 [GeV]miss
TE

0 50 100150200250300350400450500

]-1
 [G

eV
m

is
s

T
/d

E
σ

 d
σ

1/

4−10

3−10

2−10

=13.0 TeVs

χχ-l+l→χχZ→pp

h.c. + S*
R

qχ
M

g

(100 GeV)
S

=1 GeV, M
χ

=1.0, m
M

g
(100 GeV)

S
=10 GeV, M

χ
=1.0, m

M
g

(100 GeV)
S

=100 GeV, M
χ

=1.0, m
M

g
(100 GeV)

S
=200 GeV, M

χ
=1.0, m

M
g

(100 GeV)
S

=300 GeV, M
χ

=1.0, m
M

g
(100 GeV)

S
=500 GeV, M

χ
=1.0, m

M
g

(100 GeV)
S

=1000 GeV, M
χ

=1.0, m
M

g

Z

S

q̄

q

`�

`+

�̄

�
gM

gMq̄

�

Z

q̄

q

`+

`�

�̄

�

gq
g�

t-­‐channel	
  with	
  colored	
  scalar	
  
mediator:	
  singlet	
  DM	
  couple	
  with	
  

right-­‐handed	
  quarks

s-­‐channel	
  with	
  scalar	
  mediator	
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