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ü
h
lle

itn
e
r,

J
u
n
e

8
,
2
0
1
0
,
P
h
y
sic

s
a
t

L
H

C
2
0
1
0



T
h
e

H
ig

g
s

p
article

a
s

U
V

re
g
u
la

to
r

S
ca

tte
rin

g
o
f
lo

n
g
itu

d
in

a
lly

p
o
larize

d
W

b
o
so

n
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

A
=

G
F
s

8
π
√

2

M
.M

.
M

ü
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ü
h
lle

itn
e
r,

J
u
n
e

8
,
2
0
1
0
,
P
h
y
sic

s
a
t

L
H

C
2
0
1
0



H
ie

rarch
y

p
ro

b
le

m

•
Q

u
a
n
tu

m
co

rre
ctio

n
s

to
th

e
H

ig
g
s

b
o
so

n
m

a
ss:

+
+

+
.
.
.

δm
2H

=
−

λ
2F

8
π

2
[Λ

2−
m

2F
ln

Λ
2

m
2F

]
+
...

⇒
extrem

e
fi
n
etu

n
in

g
n
ecessary

♦
ad

d
itio

n
al

sym
m

etry:
forb

id
s

H
ig

g
s

m
ass

u
n
til

sym
m

etry
is

bro
ken

∗
su

p
ersym

m
etry

∗
g
au

g
e-H

ig
g
s

u
n
ifi

catio
n

∗
H

ig
g
s

as
a

p
seu

d
o

N
am

b
u
-G

o
ld

sto
n
e

b
o
so

n
→

th
is

talk:
C
o
m

p
o
site

H
ig

g
s

♦
low

er
th

e
U

V
scale

∗
larg

e
extra

d
im

en
sio

n

♦
rem

o
ve

th
e

H
ig

g
s

∗
tech

n
ico

lor

M
.M

.
M

ü
h
lle

itn
e
r,

J
u
n
e

8
,
2
0
1
0
,
P
h
y
sic

s
a
t

L
H

C
2
0
1
0



S
M

H
ig

g
s

p
h
e
n
o
m

e
n
o
lo

g
y

m
in

i-su
m

m
ary

L
H

C

♦
H

ig
g
s

d
isco

very
o
ver

can
o
n
ical

m
ass

ran
g
e,
δM

H
/M

H
≤

1
0
−

2

♦
B

R
’s,

co
u
p
lin

g
ratio

s

ab
so

lu
te

&
Γ

H
 

m
o
d
el-d

ep
en

d
en

t

O
(several

1
0
%

)

♦
sp

in
/
C
P
←

an
g
u
lar

d
istrib

u
tio

n
s

C
P
-even

↔
C
P
-o

d
d

@
5
σ

♦
H

ig
g
s

p
o
ten

tial:
λ

H
H

H
=

0
exclu

sio
n

@
9
0
%

C
L

1 10 10
2

10
2

10
3

 m
H  (G

eV
/c

2)

 Signal significance

 H
  →

  γ γ 
 ttH

 (H
  →

  bb)
 H

   →
  Z

Z
(*)   →

  4 l
 H

   →
  W

W
(*)   →

  lνlν
 qqH

   →
  qq W

W
(*)   →

  lνlν
 qqH

   →
  qq ττ

 qqH
   →

  qqZ
Z

   →
  llνν

 qqH
   →

  qqW
W

   →
  lνjj

T
otal significance

 5 σ

  ∫ L
 dt = 30 fb

-1

 (no K
-factors)

A
T

L
A

S

 [G
eV

]
H

m
110

120
130

140
150

160
170

180
190

(H,X)2g
(H,X)2 g∆

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9 1
(H

,Z
)

2
g

(H
,W

)
2

g

)τ
(H

,
2

g

(H
,b)

2
g

(H
,t)

2
g

H
Γw

ithout S
yst. uncertainty

2 E
xp

erim
en

ts
-1

 L
 d

t=2*300 fb
∫

-1
W

B
F

: 2*100 fb

0
π/4

π/2
3π/4

π
φ

0.1

0.15

0.2

0.25

1  dΓ__ __
Γ  dφ

a =
 1, b =

 c =
 0 (SM

)
a =

 b =
 0, c =

 i
a =

 1, b =
 0, c =

 i
a =

 1, b =
 0, c =

 i/2

M
H

 =
 200 G

eV

10
-1

1 10 10
2

100
120

140
160

180

90
100

120
140

160
180

190
0.1 1 10

100

M
H [G

eV
]

SM
: pp →

 H
H

 +
X

L
H

C
: σ

 [fb]

W
H

H
+

Z
H

H

W
W

+
Z

Z
 →

 H
H

gg →
 H

H

W
H

H
:Z

H
H

 ≈ 1.6
W

W
:Z

Z
 ≈ 2.3

M
.M

.
M

ü
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ü
h
lle

itn
e
r,

J
u
n
e

8
,
2
0
1
0
,
P
h
y
sic

s
a
t

L
H

C
2
0
1
0



•
P
ro

d
u
ctio

n
cro

ss
se

ctio
n
s

M
C
H

M
5

E
sp

in
o
sa

,G
ro

jea
n
,M

ü
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ü
h
lleitn

er

1 2 3 4 5 6 7 8 9 10 20 30 40 50 60 70 80

120
140

160
180

200

q
q

H
, H

→
W

W
→

lνjj
H

→
W

W
→

2l2ν
H

→
γγ

to
tal sig

n
ifican

ce
q

q
H

, H
→

ττ→
l+j

H
→

Z
Z→

4l
C

M
S

30fb
-1

S
M

120
140

160
180

200
M

H  [G
eV

]

10
-1

10
-2

1 5 10 50 S

1 2 3 4 5 6 7 8 9 10 20 30 40 50 60 70 80

120
140

160
180

200

q
q

H
, H

→
W

W
→

lνjj
H

→
W

W
→

2l2ν
H

→
γγ

to
tal sig

n
ifican

ce
q

q
H

, H
→

ττ→
l+j

H
→

Z
Z→

4l
C

M
S

30fb
-1

ξ=0.2

M
C

H
M

5

120
140

160
180

200
M

H  [G
eV

]

10
-1

10
-2

1 5 10 50 S

1 2 3 4 5 6 7 8 9 10 20 30 40 50 60 70 80

120
140

160
180

200

q
q

H
, H

→
W

W
→

lνjj
H

→
W

W
→

2l2ν
H

→
γγ

H
→

Z
Z→

4l

to
tal sig

n
ifican

ce
C

M
S

30fb
-1

ξ=0.5

M
C

H
M

5

120
140

160
180

200
M

H  [G
eV

]

10
-1

10
-2

1 5 10 50 S

1 2 3 4 5 6 7 8 9 10 20 30 40 50 60 70 80

120
140

160
180

200

q
q

H
, H

→
W

W
→

lνjj
H

→
W

W
→

2l2ν
H

→
γγ

to
tal sig

n
ifican

ce
q

q
H

, H
→

ττ→
l+j

H
→

Z
Z→

4l
C

M
S

30fb
-1

ξ=0.8

M
C

H
M

5

120
140

160
180

200
M

H  [G
eV

]

10
-1

10
-2

1 5 10 50 S



C
o
n
clu

sio
n
s

•
C
o
m

p
o
site

H
ig

g
s

M
o
d
e
l

H
ig

g
s

as
p
seu

d
o
-G

o
ld

sto
n
e

b
o
so

n
o
f
th

e
stro

n
g

sector

•
H

ig
g
s

m
a
tte

r
co

u
p
lin

g
s

m
o
d
ifi

ed
(H

ig
g
s

is
a

b
o
u
n
d

state)

•
D

isco
v
e
ry

p
ro

sp
e
cts

a
t

L
H

C
m

ay
b
e

sig
n
ifi

can
tly

ch
an

g
ed

•
A
fte

r
H

ig
g
s

d
iso

v
e
ry

:
W

h
ich

H
ig

g
s

h
ave

w
e

d
isco

vered
?

M
.M

.
M

ü
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