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ü
h

lleitn
er,

N
o

vem
b

er
1

3
,

2
0

0
9

,
T

era
sca

le
2

0
0

9



H
ig

g
s

P
h
ysics

H
ig

g
s

p
h
y
sics

a
t

fu
tu

re
co

llid
e
rs:

E
sta

b
lish

e
x
p
e
rim

e
n
ta

lly
th

e
H

ig
g
s

M
e
ch

a
n
ism

T
h

e
H

iggs
m

ech
an

ism
:

C
re

a
tio

n
o
f
p
article

m
a
sse

s
in

a
g
a
u
g
e
-in

v
aria

n
t

w
ay

T
est

of
th

e
H

iggs
m

ech
an

ism

•
D

iscovery
–

m

•
S

p
in

an
d

C
P

prop
erties

–
J
P
C

•
In

teraction
w

ith
th

e
scalar

H
iggs

 
g
H
X
X
∼
m

(2
)

X

B
B

m
=

0
m
6=

0

w
ith

v
=

2
4
6

G
eV6=

0

•
E

W
S

B
req

u
ires

H
iggs

p
oten

tial
↔

λ
H
H
H
,λ
H
H
H
H

V
(φ

)

φ
0

φ
+

M
.M

.
M

ü
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ü
h

lleitn
er,

N
o

vem
b

er
1

3
,

2
0

0
9

,
T

era
sca

le
2

0
0

9



S
M

H
ig

g
s

B
o
so

n
S

e
arch

a
t

th
e

L
H

C

A
T

L
A

S
C

M
S

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

accu
racy:

δM
H
/M

H
∼

1
0 −

3

M
.M

.
M

ü
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ü
h

lleitn
er,

N
o

vem
b

er
1

3
,

2
0

0
9

,
T

era
sca

le
2

0
0

9



T
h
e

S
ta

n
d
ard

M
o
d
e
l
o
f
P
article

P
h
ysics

S
y
m

m
e
try

g
ro

u
p
S
U

(3
)×

S
U

(2
)
L
×
U

(1
)
Y

I
P
article

C
o
n
te

n
t

M
atter

p
articles:

In
teraction

p
articles:

ud

cs

tb

}

Q
u

arks

ν
ee

ν
µµ

ν
ττ

}

L
ep

ton
s

1
.

2
.

3
.

F
am

ily

√

γgZ

W
±



B
oson

s

II
F
u
n
d
a
m

e
n
ta

l
F
o
rce

s
E

lectrom
agn

etic
P

h
oton

S
tron

g
G

lu
on

W
eak

W
,Z

√

III
H

ig
g
s

m
e
ch

a
n
ism

M
asses

of
th

e
fu

n
d

am
en

tal
p

articles
?

M
.M

.
M

ü
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