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ü
h
lle

itn
e
r,

S
U

S
Y

a
t

C
o
llid

e
rs



M
in

im
a
l
S

u
p
e
rsym

m
e
tric

E
xte

n
sio

n
o
f
th

e
S

M
(M

S
S

M
)

M
S
S
M

H
ig

g
s

se
cto

r
–

su
p
ersym

m
etry

&
an

o
m

aly-free
th

eory
⇒

2
co

m
p
lex

H
ig

g
s

d
o
u
b
lets

n
eu

tral,
C
P
-even

h
,H

n
eu

tral,
C
P
-o

d
d

A
ch

arg
ed

H
+
,H

−
E

W
S
B

→

H
ig

g
s

m
a
sse

s

M
h

<∼
1
4
0

G
eV

M
A

,H
,H
±
∼

O
(v

)...1
T

eV

E
llis

e
t
a
l;O

k
a
d
a

e
t
a
l;H

a
b
e
r,H

e
m

p
fl
in

g
;

H
o
a
n
g

e
t
a
l;C

a
re

n
a

e
t
a
l;H

e
in

e
m

e
ye

r
e
t
a
l;

Z
h
a
n
g

e
t
a
l;B

rig
n
o
le

e
t
a
l;H

a
rla

n
d
e
r
e
t
a
l;

K
a
n
t,H

a
rla

n
d
e
r,M

ih
a
ila

,S
te

in
h
a
u
se

r;...

D
e
co

u
p
lin

g
lim

it:

M
A
∼

M
H
∼

M
H
±
�

v

M
h
→

m
ax.

valu
e,

ta
n

β
fi
xed

;
h

S
M

-like

M
o
d
ifi

e
d

co
u
p
lin

g
s

w
/

re
sp

e
ct

to
th

e
S
M

:
(d

eco
u
p
lin

g
lim

it
G
u
n
io

n
,H

a
b
e
r)

Φ
g
Φ

u
ū
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ü
h
lle

itn
e
r,

S
U

S
Y

a
t

C
o
llid

e
rs



T
h
e

S
ce

n
ario

S
m

a
ll

α
e
f

f
sce

n
ario

[m
o
d
ifi

e
d
]

ta
n

β
=

3
0

M
Q̃

=
8
0
0

G
eV

M
g̃

=
1
0
0
0

G
eV

←
−

M
2

=
5
0
0

G
eV

A
b

=
A

t
=
−

1
.1

3
3

T
eV

µ
=

2
T
eV

m
t̃
1

=
6
7
9

G
eV

m
t̃
2

=
9
3
5

G
eV

m
b̃
1

=
6
0
1

G
eV

m
b̃
2

=
9
6
1

G
eV

M
.M

.
M

ü
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ssn
e
r

M
H

=
2
0
0

G
eV

(1
3
0

G
eV

),
∫

L
=

1
0
0
fb
−

1

B
b/

c
w

/
precisio

n
1

(0
.3

5
/
0
.2

)

for
M

H
=

1
3
0

G
eV

(h
ig

h
er

M
H

)

B
in

clu
d
e

in
fo

fro
m

m
easu

red
sig

n
al

cxn

 
fu

rth
er

in
crease

in
precisio

n

M
.M

.
M

ü
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ü
h
lle

itn
e
r,

S
U

S
Y

a
t

C
o
llid

e
rs



H
ig

g
s

p
ro

d
u
ctio

n
b
)

e
+

e
−

C
o
llid

e
r

•
H

ig
g
s

strah
lu

n
g
:

e
+
e −
→

Z
+

h
/
H

•
P
air

pro
d
u
ctio

n
:

e
+
e −
→

A
+

h
/
H

����

��� ���

	�


	

�
��

��� ���

���

�

σ
h
∼

sin
2(β
−

α
)

σ
H
∼

co
s
2(β
−

α
)

σ
h
∼

co
s
2(β
−

α
)

σ
H
∼

sin
2(β
−

α
)

E
LW

correctio
n
s∼
−

5
...−

1
0

%

C
o
m

p
lem

en
tarity!

•
W

/Z
fu

sio
n
:

e
+
e −
→

ν
e ν̄

e /
e

+
e −

+
h
/
H

•
A

sso
c

pro
d

w
/

qq̄:
e

+
e −
→

tt̄/
bb̄

+
h
/
H

/A

W
∗/Z

∗
h
/H

ν̄
e /e

+

ν
e /e

−
e
−

e
+

γ
,Z

t/b

t̄/b̄

Φ
0

e
−

e
+

im
p
ortan

t
at

h
ig

h
en

erg
ies

m
easu

rem
en

t
o
f
th

e
Y
u
kaw

a
co

u
p
lin

g
s

E
LW

correctio
n
s:∼

−
2
...−

1
0

%
Q

C
D

correctio
n
s:∼

−
1
0
...+

5
0

%

E
LW

correctio
n
s:∼

+
1
0

%



� �� ������

���

���

���
���
���
���

���� 	� 
�
�

 �
���
� ���
��

� �
����
� ��

� 

�!

" #
" #

" $
" $

%#

%$ %#

%$

&' (
) ��

&' (
) ���

* *+ *++*++

*,+

-++

-,+

.++

.,+

/++

01�243
265
7
89
: ;�<
=>

01�243
265
7
8 3
8 5
: ; <
=>

? @
ABCCD
EF

GH

IJ K
L AM

IJ K
L AMC

NO P
QR
S T
U V
R
WTXP
YZ [T
U \
] ^
YR
Z

*
h

can
b
e

d
isco

vered
in

th
e

en
tire

M
S
S
M

p
aram

eter
ran

g
e:

Z
h

or
A

h

*
A

ll
S
U

S
Y

H
ig

g
s

b
o
so

n
s

can
b
e

d
isco

vered
@

5
0
0

G
eV

if

M
A
,M

H
,M

H
±

<∼
2
3
0

G
eV

*
If

d
ecay

m
o
d
es

are
very

co
m

p
licated

 
m

issin
g

m
ass

tech
.

 
d
etectio

n



*
h

can
b
e

d
isco

vered
in

th
e

en
tire

M
S
S
M

p
aram

eter
ran

g
e:

Z
h

or
A

h

*
A

ll
S
U

S
Y

H
ig

g
s

b
o
so

n
s

can
b
e

d
isco

vered
@

5
0
0

G
eV

if

M
A
,M

H
,M

H
±

<∼
2
3
0

G
eV

*
If

d
ecay

m
o
d
es

are
very

co
m

p
licated

 

m
issin

g
m

ass
tech

.
 

d
etectio

n



M
S

S
M

H
ig

g
s

B
o
so

n
P

ro
d
u
ctio

n
in

γ
γ

C
o
llisio

n
s

K
rä
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ü
h
lle

itn
e
r,

S
U

S
Y

a
t

C
o
llid

e
rs



τ
τ

F
u
sio

n
to

S
U

S
Y

H
ig

g
s

B
o
so

n
s

a
t

a
P

h
o
to

n
C
o
llid

e
r

C
h
o
i,K

a
lin

o
w

sk
i,L

e
e
,M

M
,S

p
ira

,Z
e
rw

a
s,

P
h
ys.L

e
tt.B

6
0
6
(2

0
0
5
)1

6
4

E
e
±

e
−

=
8
0
0
/
5
0
0

G
eV
⇒

E
γ
γ

=
6
0
0
/
4
0
0

G
eV

,L
=

2
0
0
/
1
0
0

fb
−

1

σ
(γγ →

 τ
+τ −H

/A
+

X
) [fb]

√s =
 600 G

eV

tgβ =
 30

signal

background

H

A

M
H

/A  [G
eV

]

10
-3

10
-2

10
-1

1 10

100
150

200
250

300
350

400
450

500
550

σ
(γγ →

 τ
+τ −h+

X
) [fb]

√s =
 400 G

eV

tgβ =
 30

signal

background

h

M
h  [G

eV
]

10
-2

10
-1

1 10

80
85

90
95

100
105

110
115

120
125

130

•
σ

(H
/A

)
=

3
to

1
fb

for
M

A
/
H

=
1
0
0
...5

0
0

G
eV

an
d

ta
n

β
=

3
0

•
σ

(h
)

=
5

fb
for

M
h

=
1
1
0

G
eV

an
d

ta
n

β
=

3
0

•
∆

ta
n

β
≈

0
.9

-1
.3

u
n
iform

ly
for

ta
n

β
>∼

1
0

M
.M

.
M

ü
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