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L
ib

re
d
e

B
ru

xelles



W
h
a
t

E
xp

e
rim

e
n
t

te
lls

u
s:

B
e
st

F
it

V
a
lu

e
s

o
f

µ
=

(σ
×

B
R

)/
(σ

×
B

R
)

S
M

S
M

σ/
σ

B
est fit 

0
0.5

1
1.5

2
2.5

 Z
Z

→
H

  W
W

→
H

 

γγ
 

→
H

 

ττ
 

→
H

 

 bb
→

H
 

-1
 12.2 fb

≤

�� �� �
� �

s
  

-1
 5.1 fb

≤

���� �
� �

sC
M

S
 P

relim
inary

 =
 125.8 G

eV
H

 m

)
µ

S
ignal strength (

  -1
 0

+
1

C
om

bined

 4l
→ 

(*)
 Z

Z
→

H
 

γγ
 

→
H

 

νl
ν l

→ 
(*)

 W
W

→
H

 

ττ
 

→
H

 

 bb
→

�	 

�

-1
Ldt =

 4.6 - 4.8 fb
∫

�
���
�

s
-1

Ldt =
 5.8 - 13 fb

∫

�����
�

s

-1
Ldt =

 4.8 fb
∫

�����
�

s
-1

Ldt =
 5.8 fb

∫

�����
�

s

-1
Ldt =

 4.8 fb
∫

�����
�

s
-1

Ldt =
 5.9 fb

∫

�����
�

s

-1
Ldt =

 13 fb
∫

�����
�

s

-1
Ldt =

 4.6 fb
∫

�����
�

s
-1

Ldt =
 13 fb

∫

�����
�

s

-1
Ldt =

 4.7 fb
∫

�����
�

s
-1

Ldt =
 13 fb

∫

�����
�

s

 =
 126 G

eV
H

m

 0.3
±

 =
 1.3 

µ

P
relim

inary

C
o
m

b
in

atio
n

o
f
vario

u
s

search
ch

an
n
els

g
ro

u
p
ed

by
d
ecay

m
o
d
e

S
lig

h
t

e
x
ce

ss
in

γ
γ

b
u
t

n
o
t

W
W

,Z
Z

,bb,τ
τ

B
eyo

n
d

S
M

P
h
ysics?

M
.M

.M
ü
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L
ib

re
d
e

B
ru

xelles



W
h
a
t

T
h
e
o
ry

te
lls

u
s

D
ecays

M
.M

.M
ü
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L
ib

re
d
e

B
ru

xelles



M
S

S
M

S
ca

lar
B

o
so

n
a
n
d

E
n
h
a
n
ce

d
D

ip
h
o
to

n
R

a
te

•
M

S
S
M

S
ca

lar
B
o
so

n
o
f

∼
1
2
6

G
e
V

N
ext-lig

h
test

scalar
b
o
so

n
can

b
e

th
e

S
M

-like
scalar

o
f∼

1
2
6

G
eV

(low
M

A
,
m

o
d
erate

ta
n

β
)

lig
h
test

scalar
b
o
so

n
b
elow

L
E
P

lim
it

see
e.g

.
H

ein
em

eyer
eal

’1
1

•
E
n
h
a
n
ce

d
D

ip
h
o
to

n
ra

te

C
aren

a
eal;

H
ag

iw
ara

eal;
C
h
risten

sen
eal;

B
arg

er
eal;

H
ein

em
eyer

eal;
A

rb
ey

eal;
...

B
R

(h
1
2
6

G
eV
→

γ
γ

)
=

Γ
(h

1
2
6

G
eV
→

γ
γ

)

(Γ
bb̄

+
Γ

W
W

+
Γ

Z
Z

+
...)[h

1
2
6

G
eV

]

∗
S
u
p
pressio

n
o
f

Γ
(h

1
2
6

G
eV
→

bb̄)
d
u
e

to

∗
E
n
h
an

ced
Γ

(h
1
2
6

G
eV
→

γ
γ

)
d
u
e

to
lig

h
t

stau
lo

o
p
s,

ch
arg

in
o

lo
o
p

co
n
trib

u
tio

n
s

M
.M

.M
ü
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ü
h
lleitn

er,
3
0

N
o
v

2
0
1
2
,
U

n
iversité
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ü
h
lleitn

er,
3
0

N
o
v

2
0
1
2
,
U

n
iversité
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ü
h
lleitn

er,
3
0

N
o
v

2
0
1
2
,
U

n
iversité
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L
ib

re
d
e

B
ru

xelles



W
h
a
t

is
th

e
S

M
a
n
d

w
h
a
t

th
e

C
o
m

p
o
site

S
ca

lar
B

o
so

n
?

•
S
ca

lar
b
o
so

n
:

cre
a
tio

n
o
f
p
article

m
a
sse

s

W
L

W
L

W
L

W
L

W
L

W
L

W
L

W
L

γ
,Z

W
L

W
L

W
L

W
L

γ
,Z

•
E
le

ctro
w
e
a
k

sy
m

m
e
try

b
re

a
k
in

g
L

C
orn

w
all

eal;
C
o
n
tin

o
,G

ro
jean

,M
oretti,P

iccin
in

i,R
attazzi

cu
sto

d
ial

sym
m

etry
an

d
m

in
im

al
fl
avo

u
r

vio
latio

n
(M

F
V

)
b
u
ilt-in

L
E
W

S
B

=
v
2

4
T

r(D
µ Σ

†
D
µΣ

)
(

1
+

2
a
hv

+
b
h
2

v
2

)

−
λ
ψ̄
L
Σ
ψ
R

(1
+
c
hv

)

W
L

W
L

W
L

W
L

H

W
L

W
L

W
L

W
L

H
A

=
1v
2

(

s−
a
2
s
2

s−
m

2h

)

a
=

1
p
ertu

rb
ative

u
n
itarity

in
W

W
→

W
W

b
=

a
2

p
ertu

rb
ative

u
n
itarity

in
W

W
→

h
h

a
c

=
1

p
ertu

rb
ative

u
n
itarity

in
W

W
→

ψ
ψ

M
.M

.M
ü
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L
ib

re
d
e

B
ru

xelles



D
e
te

rm
in

a
tio

n
o
f
th

e
S

ca
lar

B
o
so

n
C
o
u
p
lin

g
s

S
tra

te
g
y

C
o
m

b
in

atio
n

o
f
th

e
pro

d
u
ctio

n
an

d
d
ecay

ch
an

n
els⇒

d
ecay

rates,
ab

so
lu

te
co

u
p
lin

g
s

E
.g

.:

∼
Γ

W
W

B
R

(H
→

τ
τ
)

W
H

ττ

•
•

q q

C
o
u
p
lin

g
m

e
a
su

re
m

e
n
t

a
t

th
e

L
H

C

∗
O

n
ly

ratio
s

o
f
co

u
p
lin

g
s

can
b
e

m
easu

red
w

/
o

m
o
d
el

assu
m

p
tio

n
s

L
H

C
H

X
S
W

G
R
e
co

m
m

e
n
d
a
tio

n
s

to
exp

lore
th

e
co

u
p
lin

g
stru

ctu
re

o
f
a

S
M

scalar
b
o
so

n
-like

p
article

L
H

C
H

X
S
W

G
-2

0
1
2
-1

:D
a
vid

,D
en

n
er,D

ü
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