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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



Im
p
a
ct

o
n

L
H

C
se

arch
e
s

•
O

u
tlin

e

B
B

ran
ch

in
g

ratio
s

an
d

to
tal

w
id

th
s

B
C
o
n
strain

ts
fro

m
L
E
P
,
T
evatro

n
search

es
an

d
E
W

P
T

B
P
ro

d
u
ctio

n
cro

ss
sectio

n
s

B
H

ig
g
s

b
o
so

n
search

:
sig

n
ifi

can
ces

•
R
e
m

in
d
e
r

M
C
H

M
4

M
C
H

M
5

g
H

V
V

=
g

S
M

H
V

V √
1−

ξ
g

H
V

V
=

g
S

M
H

V
V √

1−
ξ

g
H

f
f

=
g

S
M

H
f

f √
1−

ξ
g

H
f

f
=

g
S

M
H

f
f

(1−
2
ξ
)

√
1−

ξ

u
n
iversal

factor
g

H
f

f
co

u
p
lin

g

 
B

R
s

u
n
ch

an
g
ed

van
ish

es
for

ξ
=

0
.5

In
th

e
fo

llow
in

g
:

ξ
=

0
.2

,0
.5

,0
.8

M
.M

.
M

ü
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Ŝ

=
(c

W
+

c
B

)
m

2W

m
2ρ
⇒

m
ρ ≥

(c
B

+
c
W

)
1
/
2

2
.5

T
eV

M
.M

.
M

ü
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Ŝ
,T̂

=
a
((1−

c
H

ξ)
ln

m
H

+
c
H

ξ
ln

Λ
)

+
b

eff
ective

H
ig

g
s

m
ass:

m
e
f

f
H

=
m

H

(

Λ
m

H

)

c
H

v
2
/
f
2

>
m

H

L
E
P
II,

m
H
≈

1
1
5

G
eV

:
c
H

v
2

f
2

<
13
∼

12

IR
eff

ects
can

b
e

can
celled

by
h
eavy

ferm
io

n
s

(m
o
d
el-d

ep
en

d
en

t)

M
.M

.
M

ü
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Ŝ

=
(c

W
+

c
B

)
m

2W

m
2ρ
⇒

m
ρ ≥

(c
B

+
c
W

)
1
/
2

2
.5

T
eV

�
1
-lo

o
p

IR
eff

ects
B

a
rb

ieri
ea

l

Ŝ
,T̂

=
a

ln
m

H
+

b
m

o
d
ifi

ed
H

ig
g
s

co
u
p
lin

g
to

m
atter⇒

Ŝ
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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



S
ig

n
ifi

ca
n
ce

s:
C
o
m

p
o
site

H
ig

g
s

•
C
o
m

p
o
site

H
ig

g
s

se
arch

:

�
C
o
m

p
o
site

co
u
p
lin

g
s

aff
ect

sig
n
al

even
ts,

n
o
t

b
ackg

ro
u
n
d

even
ts

�
R
escalin

g
factor

κ
=

σ
ξp
r
o
d B

R
ξ(H

→
X

)

σ
S

M
p
r
o
d B

R
S

M
(H
→

X
)

�
E
xp

an
alyses

pro
vid

e
sig

n
al

&
b
kg

even
ts

after
cu

ts,
s

S
M

,
b
S

M
 

sig
n
ifi

can
ces

co
m

p
o
site

m
o
d
el

fro
m

s
ξ

=
κ

s
S

M
an

d
b
ξ

=
b
S

M

•
In

v
e
stig

a
te

d
C
h
a
n
n
e
ls:

C
M

S
an

alyses
(sim

ilar
resu

lts
exp

ected
for

A
T

L
A

S
)

In
clu

sive
pro

d
u
ctio

n
w

ith
su

b
seq

u
en

t
d
ecay

:
H
→

γ
γ

H
→

Z
Z
→

2
e2

µ
,4

e,4
µ

H
→

W
W
→

2
l2

ν

V
ector

b
o
so

n
fu

sio
n

w
ith

su
b
seq

u
en

t
d
ecay

:
H
→

W
W
→

lν
jj

H
→

τ
τ
→

l
+

j
+

E
m

is
s

T
.

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



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
?L
ittle

H
ig

g
s

U
n
H

ig
g
s

P
riv

a
t
e
H

ig
g
s

G
a
u
g
e
p
h
o
b
ic
H

ig
g
s

I
n
te

rm
e
d
ia

te
H

ig
g
s

L
it
t
le

s
t
H

ig
g
s

S
lim

H
ig

g
s

C
o
m

p
o
s
it
e
H

ig
g
s

F
a
t
H

ig
g
s

H
ig

g
s
le

s
s

P
o
rt

a
l
H

ig
g
s

G
a
u
g
e
H

ig
g
s

T
w

in
H

ig
g
s

L
o
n
e
H

ig
g
s

S
im

p
le

s
t
H

ig
g
s

P
h
a
n
t
o
m
H

ig
g
s

M
.M

.
M

ü
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