
� �� � �� � � �� � � 	 � ��
 � � � � � �� 


� � � � � � � ��� �� � � �� � �

� 
 � � � � � � �� �

� �� �� �� � �� �� �� �  � � � � � !

γ

γ
h

" # $ % % $

& ' () ' & *+, '-./ 01 ) +2 -3 '1 )4 1 56 4 57 3 '1 ) 8 + '9 ( 84 5 5 - '3 : :; / , , 4 ) +2 -



� ��� �� � �� �� 	 
� 
� � 
 
 
� � �� � 	 �� 
 � � �� � � �� � ��� � � �

��� � ��� �� � � ! �� �" # �$% & ' � ' () �* �+ ��� � �, , , & ' # -�.� #/ 012 354 678 2 9� " ��: $% � #;

��< = � # # �" '> ? "+ & $+ ? � � ! @ � % ' . � A� �B � A �* �"� � #+ � � 

C � � (+ * �� + & A � ? � & A � & #+ & > ' " B � #+ ' & ' & D EF  

G < = � #% ' A�  HJI HLK M N D EF O�P P D E F Q � � M D EFG @ " . $+ � �; R ? �$+ � � �)S + > TVU � � WYX � < Z[ � \ , , , A+ ] $ . � # � #

#% � !^ @ ,

C � � ? " '* + A �� � �� " ( �" B �� � " �� $% > ' " � _` � Aa b b G @ � & $ '* �" " � (+ ' &� c 7 3 � $ $ �� � + � � � # ' !^ @ � & A d ' " ! @ > ' "

e fhg � �� " $% �� ,

C i � " �� A ) > ' " � . " ? "+ � �� ;j & � �  G k �% �* � �� + �+ #) # ' B � &+ ? . �� # � ? ' �� "+ l� #+ ' &� S � ' #% �+ & �� " � & A

$+ " $ . �� " ,G � $ $ �� � # ' ? '� � + � � � @m + & #% � � � M D EF O�n O�o � ' ' ? ,

& ' () ' & *+, '-./ 01 ) +2 -3 '1 )4 1 56 4 57 3 '1 ) 8 + '9 ( 84 5 5 - '3 : :; / , , 4 ) +2 -



� � � � � � � � �� � � 	 
 � �� � 
 � � 
 � � � 
� � 


C � � � A � _ & � A ��� Z O< _ & � �� #� # �� S

k% � &� #� " #+ & ( k+ #% 61� 6�� �� � 	 
�� � 
� � ? ' �� "+ l � A ���

� + B ? ' " #� & # > ' " $ ' & #" ' � �+ & (� � $: ( " ' . & A� S

� � M �
�

�+ � � ��� � � #� # �,

C ! � " ( � $ " '� � � �$ #+ ' &

� � � . #" � �^ + ( (� 
� � D EF O�n O�o �

� 
 � � M � M � ��� ��� �� � �� � 
� M � �� � 
� � �  � ! �

� @% � " ( � A ^ + ( (� n "  

� 
 � � M n I n K �# � Z � 
 HI HK M n I n K � $&% ' '(*) + ,% -. -0/� � � $ b . b /
1

C � � � A � _ & � A @m 2� #� # �� S k+ #% � 1 c2 �� � 	 
�� � Z � ? ' �� "+ l � A ���� 
 � 34 � 3 � � @m 2 �* � &

� 
 � 35 � 3 � � @m 2 ' A A

& ' () ' & *+, '-./ 01 ) +2 -3 '1 )4 1 56 4 57 3 '1 ) 8 + '9 ( 84 5 5 - '3 : :; / , , 4 ) +2 -



� �� �� � 
 �� � 
 � � � 	� ��

��� �� ��� 	
 � � ��� 
 �� 	�� ��� � �� �
 � ��� � � �� � � � �

� � � �� � ! -" -$# %'& � ( ) * + ,- % &. ( ) /0. 1 2 34. �5 6. 78

9: ; 9< = > ?@ > > ? A A 8 ?B C D EGF DH IJK K J JL M

9: ; 9< = > N @ > A@ A O 8 N B 9P 5 5.  Q 7P 5R ' 'S = T: U > N @ > A@ A > 8 @ B C D EGF DH IJK JK JL M

V : 9 > N @ > A@ > > 8 @ B C D EGF DH IJK K J JL L

W . W / O ?@ XY Z[\ % ?@ @ ] [ ^ _ > A@ O 8 ?B % A@ B _ S � ` % 6 �a _ C D EGF E C IJK JK K ML

main linac
detector

main linac

delay loop

drive beam accelerator

drive beam

combiner rings

drive beam

drive beam decelerator

Laser γLaser γ

e e b � �� �
 � � c ��d e �f

� �� �'g � 	d � 	 h �� �i � 	 ��jkd l � 	d e m mg n �� � �f d j

b � � � � � � � � � �

of e i �p d f d � � � �f 	d � � � g

	� �f � d �� �f j

� o 
 d � l � 
 � � � � � � � � qsr t uwv u r xyz z y{ | y } q~ �� ��� � o� ~ � � � }

� � �� � � ��� ���� �� � �� �� �� �� � �6 � �7 � �� � 8 � �� � 8� � � � �� � �� � � � � � �� �



�� � ��� � �� �	
 �� �
� 	 
 �� � 
 �� � ��� � 
 � 	

0

1

2

3

0 0.2 0.4 0.6 0.8 1
-1

-0.5

0

0.5

1

0 0.2 0.4 0.6 0.8 1

0

1

2

3

0 0.2 0.4 0.6 0.8 1
-1

-0.5

0

0.5

1

0 0.2 0.4 0.6 0.8 1

0

1

2

3

0 0.2 0.4 0.6 0.8 1

γγ Luminosity and Polarization, λe=λe′=.4

y

L-1
dL

/d
y

P=P′= +1 P=P′= -1 P=1,P′= -1

y

<λ
λ′

 >

y

L-1
dL

/d
y

y

<λ
λ′

 >

y

L-1
dL

/d
y

y

<λ
λ′

 >

-1

-0.5

0

0.5

1

0 0.2 0.4 0.6 0.8 1

�
�

�
�� �� � ��� � ��� � �  

! "#$ %'& � () *",+ (

�  % $$ -. � �

/ "#$ % � �� (

0 l12 i 13 i d 4

� � % 56 5 7 q�8 6 9 8 };: <

% 56 = q = 6 8 9 5 }>@? ABC :D

� � �� � � ��� ���� �� � �� �� �� �� � �E � �F � �� �G � �� �G � � � � �� � �� � � � � � �� �



� � � ��� � � � � � 	
10

-4

10
-3

10
-2

10
-1

100 120 140 160 180 200
Higgs boson mass (GeV)

br
an

ch
in

g 
ra

tio bb WW

ZZ
gluons

ττ

γγ Zγ

b � � �� �3 d �� �� 1 �2 ��2 	 �


 n 1 � � nd 1 ��� d nd f � p 2 �
 � 	1 f g

f 2 f � nd �
 � e ���   � � o � 3 � 	 � n3 g

2 f �p 2 � 
 � � q�� � �� � } �d � 	j j j

b � � � � �


 �� g 1 � � n nd �� 2 d � � �� �� g

	 �f ��� 12 f � �

b � � � �


  � d  1 � 2 f � h �� 
 2 �
 d � n 1 � � � j j j

b � � m �


 ! �� �
 d � " � � " 	 �f ��� 12 f � �

# � � m m
 " � ed i 2 f ed  d f ed f � nd 1 ��� d g

nd f � � h �
 d � � �$%& q
 2 �
 �� 1 �2 ��2 	 �

� � f }j

'( ' )+* ( * ) , ,.- /0 1 /2 2 3 45 6 0 /7 68 29 : 6 8 0 ; ;=<

> ? @A ? > BCD ?EFG HI A CJ EK ?I AL I ME L MF K ?I AG C ?N @G L M M E ?K O OP G D D L A CJ E



�
 �
 
 � �� � �� � � � � �� � � � � � � �
	 � ��
 � �� � ���� ���� � ��� � � ���� �� � � �� �� � �� �� �

0

200

400

600

100 125 150 175
2-Jet Invariant Mass (GeV)

E
ve

nt
s/

2 
G

eV

MH=115 GeV

107s - Design Luminosity

Signal

bb(g)

cc(g)

0

500

1000

1500

2000

2500

3000

80 100 120 140 160 180

MH=120 GeV Lγγ(0.65<z<zmax)=43 fb-1

background

Higgs signal

abs(cosθ)T<0.7

Evis/√see>0.6

|pz|/√see<0.1

njet=2,3

εb=70%,εc=3.5%

Reconstructed invariant mass (GeV)

N
ev

� ! �" # $ # � %

�& �(' )*,+ �- � �/. 0 � )�1 243567 )81 �(9 �: ' ;+ 8< ' 5 & ' : := > ?@  9< ; : 8 5 &< '

A ' B< & ' B - < 91 5 < : ' ; 3 96 5 )' ; 7 35 5 3 9 5C 3 >D > E ? @ D@ F ' )*6 5 )5 3GH
I

J
KL M = 3 )6 : 9 3= 3 ' 5 < N OQP R RTS U V WYXZ >D > [ \ - &5C & ' ) ] 3 )9^

> ? @A ? > BCD ?EFG HI A CJ EK ?I AL I M_ L M` K ?I Aa C ?N @a L M M E ?K O OP G D D L A CJ E



� �� � � �� � � � �� 	 �
	 �� ��
 	 � ���

�� � �� �� �� � � �� � � � � � � � � �� � �� � �� � �� � � � �� !

"	 #��
 � � � $&% ' ( #��
 � � � $ )

�� �� � �� � �* � �� ' ( #��
 � � � $ �� � + � � �* � �� �* �, � � - � �

	 #��
 � � � $

.� + �  ��  /0 �� �� �� � � �� � � � � � � � � � � �� � �� �� � � � �� !

	 1� �2 	 3 � �45

�� �� � �� � �, � + 6� � � � - � � � � � 7 � � + � 7 � �* �   -� � �8 � 	 3 � �45 � � �

+ � 7 � � � 7 � � �� 7 �� �* � /:9

;< =>? @A AB C CD EGF H <I =< JK @LM N J OQP O N R CST U U UT

V W XY W V Z[\ W]^_ `a Y [b ]c Wa Yd a e_ d e` c Wa Ya [ Wf Xa d e e ] Wc g gh _ \ \ d Y [b ]



� � � � � � � �� � �� �� � �� � � � � � � �� � 	 � � �

" & B B6 8< : � * & ' B 5 < = )6 6 &6 )'

36 6 3 ' 5 & ) * � 9 3 ; & 8 5 &< ' & ' " & B B6 .

5 C 3< 9 ]G 	 
 3 ' 3 3 ; 5 < 5 36 5 &5 ^ ^ ^

� @> A =< E � ��
 ;� T T B M

−1 1 3 5 7 9
Ctth

0

0.5

1

1.5

2

Γ(
h−

>
γγ

)/
Γ(

h−
>

γγ
) SM

Mh=120 GeV

� �Z X ; 3 � 3 ' ;6 < ' 5 C 3 � � X 8< : � * & ' B�)' ; ) L M = 3 )6 : 9 3= 3 ' 5 < N5 C &6 8 9< 6 66 3 8 5 &< ' 9 36 : *5 6 & ' )� M 8< '6 5 9 ) & ' 5 < '

� �G

$C 3 X � � � 8< : � * & ' B < 8 8 : 96 < ' * ]5C 9< : BC *< < �6 � 5C 3 9 3 N< 9 3 8 )' 7 3 6 3 ' .

6 &5 & � 3 5 < ' 3 - �C ]6 & 86 G #� )= � * 3 & ' 5C 3

� � � � 6 : � � 9 36 6 &< ' )9 3 �< 6 6 & 7 * 3^

0

0.2

0.4

0.6

0.8

1

1.2

1.4

90 95 100 105 110 115 120 125 130
Higgs mass (GeV)

ra
tio

 (
Γ γγ

) M
SS

M
 / 

(Γ
γγ

) SM

tanβ=3

4

8

20

40

50

µ = -200, M2 = 200, MSUSY = 1000, At to give maximal mixing

V W XY W V Z[\ W]^_ `a Y [b ]c Wa Yd a e_ d e` c Wa Ya [ Wf Xa d e e ] Wc g gh _ \ \ d Y [b ]



�� � � � �� � � �� � � � � � � � �� � � � � � �� � � � � � � �� � � � � �� � � � 	 � �

� �� � � 7 � � � � � - � � � �� � �� �� � � 7 - � � � �� � �� � �� � � � �, �� 8 + �� �� �

7� * � �� � �� - - � + � � � �� � + � � � � � �� �� � �9

	� � 6  � + !
 � � -� � �� � � � � /� � 7 � � , � � � � �, � 8  7 6 � 78 � �� � ��� � 	 � � 9.�  8 �� � � ! 
 � � �� � �� � � �� �� �� � � �� �� �� � � � / �� � �� �� 7 � � �, �

, � � � - � �� � 	 � � 9

0

50

100

150

200

250

136 140 144 148 152 156 160
e+e- C.M. energy (GeV)

cr
os

s 
se

ct
io

n 
(f

b)

mh = 115 GeV

115.5 GeV

Pe = 0.8

X = 4.062

0

0.5

1

1.5

2

114.4 114.6 114.8 115 115.2 115.4 115.6
Higgs mass (GeV)

re
la

tiv
e 

ev
en

t y
ie

ld

Ecm = 144.1 GeV

150.8 GeV

0

2

4

6

8

10

12

114.4 114.6 114.8 115 115.2 115.4 115.6
Higgs mass (GeV)

ob
se

rv
ab

le
 Y

error box (± 1σ)

inferred mass measurement

signal at peak
signal at threshold

Y =

� / � �� � � � � �� 0 � 9 � / � �� � � � �� �� � �� �  7 � � 7 � 9 � / � �� 6 � � *

�� � � �� �  7 -� � � ��� � � � �� � � � �� � � #�� � ��� �� � ! !   " # $V W XY W V Z[\ W]^_ `a Y [b ]c Wa Yd a e$ d e% c Wa Y& [ Wf X& d e e ] Wc g gh _ \ \ d Y [b ]



� #� � � � � ��� � � �� � � ���	 
��	 
 ��� � � ����

	 � �9 �� � 8� � � ��� �� �� � �� �! � �� "� # �� " �� $ � � � 9 % " "�& ' ( ) )+*, -./0 1 243 50 67 & " �9 # �9 � � 9 �98

# % 8 � : : 8 � " � " % % �;

<= "� > � � # 9 � " 8 � � # � � % � � #?

0
25
50
75

100
125
150
175
200
225
250

140 160 180 200 220 240
Eee

fb

0
200
400
600
800

1000
1200
1400
1600
1800
2000

80 90 100 110 120 130 140

γγ to h to WW*

γγ to WW*

WW Invariant Mass before cuts(GeV)

0
20
40
60
80

100
120
140
160
180
200

80 90 100 110 120 130 140

S+BG

BG

4-Jets Invariant Mass (GeV)

< @AB @C DE F F GH � I C  $ $ � � � ��

J KML �� F; N< G O � �� � % 9 � � � " � ��

PMQ R RTS U V WYXZ : : [ \ � �� "� > �� 9 ?

] ^ _` ^ ] abc ^def gh ` bi dj ^h `k h l$ k l% j ^h `& b ^m _& k l l d ^j n no f c c k ` bi d



�� � ��� �� � � �� 	� 
� � � 	� � 
 � �� �� 	� �

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
asymmetry

er
ro

r 
on

 a
sy

m
m

et
ry

S/B = 1.3

zero background

CP-Asymmetry (2 years CLICHE):

h → WW → hadrons

� : : Z X� � V�� � X� � V�� ��� �� O

� : : Z X� � W�� X� V� � �� � [ �X� � W�� X� V� � �� � [�  ; �� O

� : : Z X� � W � X� V� � �� � [ �! " �

� ; # O W! � $ % & [

� : : Z ! " �! " � �; G O W! � $ % & [

J � % # � # : : Z ! " �! "� " # $ � � J K L �  ; G� " # ' G O 9 �8 � " � �9 % 8 � � "

�( 8 � " 8 >)+* % � � � � � " � � � " � % $ � � �� # # � �� �� � � � # 9 � " 8 � � # � � �9 �� �

@, 8� � > � � � �9 � �;

] ^ _` ^ ] abc ^def gh ` bi dj ^h `k h l$ k l% j ^h `& b ^m _& k l l d ^j n no f c c k ` bi d



�� � 
 � � �� �� �� � �

γγ Luminosity Spectra

0

0.5

1

0 50 100 150
γγ Center of Mass Energy (GeV)

L
um

in
os

it
y 

x1
033

/3
.1

2 
G

eV
 (

cm
-2

 s
-1

)

Spin-0

Spin-2

� ��� � � � 	
 � �

� ��� � � �

��
 �� � �� �� 
 � �� � � �

� ��� � � ��� � � � 
 �� � �� �

 ! "9 "# $9 ")&% ' (*)+ ,9 8 $9 9 "+ ,-. $ ' /+ $ -0 1. + + ' $ - 9 " ,+ + > ! "+ / ) 0 - $

0 ) / / 9 "0 0 - ! "* ,82 ( 9 $) ' 30 ; ; ; 4�  # $9 * $ - ! J. ( ' ,+ , ' 3 L ,8 2 ((9 $) ' 3;

56 78 9: :; <=> ? <=> @A A A BDC E FHG I 9 <= JK LNM : J @O M <; A

] ^ _` ^ ] abc ^def gh ` bi dj ^h `k h lP k lQ j ^h `R b ^m _R k l l d ^j n no f c c k ` bi d



� � � � �� � � � � 
 �� 
 �� � � � �

L ,82 ((9 $) ' 3 8 ,+ 8 ) + ,-. $ '* ,0 " 3 $ ' / 9 $ ((9 ,� # 9 $ �  ! $ � ,0 C ,! ';

  (GeV)γγCenter of Mass Energy of 
0 20 40 60 80 100 120 140 160

  (
p

b
)

σ

10
-2

10
-1

1

10

γγ → γγTotal Cross-section for 

  (GeV)γγCenter of Mass Energy of 
0 20 40 60 80 100 120 140 160

  (
p

b
)

σ

10
-2

10
-1

1

10

)θCos(
-1 -0.5 0 0.5 1

) 
 p

b
θ

 / 
d

 C
o

s(
σ

d
 

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

Mean Differntial Cross-section

)θCos(
-1 -0.5 0 0.5 1

) 
 p

b
θ

 / 
d

 C
o

s(
σ

d
 

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

L ,82 ((9 $) ' 30 # ,+ + 0 9 , /. 3+ > ) , ' 3 ! ,0 0 - 9 $ ' ( � � �� 3 " / " ' 3 " ' 8 ";

% 0 0 ) � " U V W X �	 Z 
 
 [�  ; � F O ) , ' 3 "� 8 "+ + " ' - 8 ,+ $9 . � "- 9 > W @� J [E


 �
� �  �  F G

� � �  �   � G

] ^ _` ^ ] abc ^def gh ` bi dj ^h `k h lP k lQ j ^h `R b ^m _R k l l d ^j n no f c c k ` bi d




 �� � � � � � � �� 	� � � 	� � � � �� � � � � � � ��� � �

, + $ -0 ' $9 � ,+ . � " 3 - $  ; G > " ,9 ,- @A B @C D $9  D JA % ;@ ) -0 (. 	 " J K L � F; N , ' 3
 � � #� O 1. - ! �  0 . ( ' ,+ " 	 " ' -0 K > " ,9 E

F F # � 
 R R � F� � H " I �� � �� � �  � # G�
�

�
�� F O � " ,0 ) 9 "� " ' - $ # PMQ R R S U V W X Z 
 
 [ \ 1. - ! . ' , > " ,9 ?

0

1

2

3

4

5

0 0.2 0.4 0.6 0.8 1
|cosθγ|

ph
ot

on
s 

(t
w

o 
pe

r 
ev

en
t)

background

signal

0

2

4

6

8

10

100 110 120 130
γγ mass (GeV)

ev
en

ts

PMQ R R S U V WYXZ 
 
 [ \�� ��� n n� � ���� �

� � � � � $ �!  �" �" $ � #$ %&' () %$ %*+ , -/. 0 0�
�

�
�% � $ 3 "+ . ' 3 " / " ' 3 " ' -1 2 # � " ,0 ) 9 "� " ' - $ # . 3 4567 1. - ! . ' - ! 9 " " 8 " ,9 0 9�� � �1 :; � " < � ,0 0 � " ,0 ) 9 "� " ' - . ' ;= : 8 " ,9 9 >?@ AB C C D > CEF G HI EJ KL ?M

N O PQ O N RST OUVW XY Q SZ U[ OY Q\ Y ]P \ ]Q [ OY QR S O^ PR \ ] ] U O[ _ _` W T T \ Q SZ U



�� � �� �� � � � � � � �	� 
 � � 
� � � � � 
� �� � �� 
 � � � � �� � ���

0

1000

2000

3000

4000

5000

-20 0 20 40 60 80 100 120 140

ZZ Energy

Energy (GeV)

� �+ " , ' # $9 1 �; �� <� � � ��� 
  
 
"! # $&% )  # ! ' ')( $+*1 =, -. /

� 021 �3 �4 4 � 5�6 7 �8 � 59: � �; < � =; #> . 7? � 0 @9 � 9 �A > 6 � 79; A 7� 5 @6 5 B ; #> .7? � '+(  �6 A 4 ; 5� C C $D 7? �6 3 � 3 �4 4 ? @E � 9, , ; � E �6 7� F 8� @9 @ 7 �GH �� I> 9J I KG :

� L ? @ 7 �� 7? � M� @4 N @A O � M> ; 6 5 . M> < P P ! - - - - Q�H . 3 � @� �; < � K F N *1 7? �6 9R
S

T
U1 1 # < � @�; M� < �6 7> . V. 0 0XW % )  " ! ' ' $ Y3 � 7? �6 @ 8� @ M 9Z[\ ]^_` ab`c def gc ` hc [ ^

N O PQ O N RST OUVW XY Q SZ U[ OY Q\ Y ]i \ ]j [ OY Qk S O^ Pk \ ] ] U O[ _ _` W T T \ Q SZ U



�� � � � � 
 � � � � 
�

0

500

1000

1500

2000

2500

-20 -10 0 10 20 30 40 50 60 70

  1374.    /    69
Constant   1796.
Mean   25.39
Sigma   2.099Gamma Energy

Energy (GeV)

0

500

1000

1500

2000

2500

50 60 70 80 90 100 110 120 130

  1463.    /    69
Constant   2154.
Mean   94.73
Sigma   1.734Z Energy

Energy (GeV)
� �4 � @6 .> M1 �; �� <� � � ��� 9Q

�  P P"! # $% )  # ! P ' $* ;= 1 ; . /

�  P P"! P ' $�� ;= ; �. /

� 021 � 3 �4 4 � 5�6 7 �8 � 59 : � �; < � =; # > .

7? � 0 @ M� M�A > 6 � 7 M; A 7� 5 @6 5 B ; # > .

7? � P D 7? � 6 3 � 3 �4 4 ? @E � 9

1 -� E � 6 7� F 8� @ M @ 7 �GH �� I> MJ I KG :

� L ? @ 7 �� 7? � M� @4 N @A O � M> ; 6 5 . M> <

P P! P - - Q

R
S

T
U: � �; < � K F N *1 7? �6 D �; # < � @�; M� < � 6 7> . V. 0 0W % )  	� ! ' P $ Y �6 7? M� � 8� @ M� 9

Z[\ ]^_` ab`c def gc ` hc [ ^

N O PQ O N RST OUVW XY Q SZ U[ OY Q\ Y ]i \ ]j [ OY Qk S O^ Pk \ ] ] U O[ _ _` W T T \ Q SZ U



� � � 
� � � � � � � � � � � � � � � � �

� �� �4 � � � /4 � 9
�  P P"! ' '( $ � ;= ; � . /

γ

γ

Z

Z

�  P P ! ' P $� ;= ; �. /

γ

γ

γ

Z

� J > A > 6 � � 5� M9

� P P ! , � * ;= 1 -6 / D3 ? �4 � P P ! , % *

- :; ; 6 / D P P ! , �� � �� � � � ?> ; 4 5 /� �> < � 	

3 ? � M� �6 /� 73 � �6 = � @ M � < @4 > � 7= @4 =

γ

γ

f
f
f
f

γ

γ

f
f
f
f

� �  P P! P - - $�
 1 ; ; . /

γ

γ

f

f

γ

γ

γ

f

f

γ

�c [f f ] a
` h ]f b` c d ef gc ` hc [ ^

N O PQ O N RST OUVW XY Q SZ U[ OY Q\ Y ]i \ ]j [ OY Qk S O^ Pk \ ] ] U O[ _ _` W T T \ Q SZ U



�� � � � � � � 
� �� � � � � � � ���

: . 7� M 7? M� � 	� @ M� > . 5 @ 7 @ 7 @ O �6 � @ 76 > < �6 @4 A > 6 5 � 7 �> 6 � .> M �GH �� I

> MJ I KG : .> M
 � * � � 
 �� ��
� � @�; M� < �6 7 � M� A �� �> 6

� � �XW % �  	� ! � � $ 
� 
 � �

� � �W % �  � ! � � $ 
� 
��

� � �XW % �  	� ! P P $ 
� �� �

� � �XW % �  	� ! ' ' $ 
� 
 -,

� � �W % �  	� ! P ' $ 
� � 


� � � � W 
� 
 � �

� � ���� � 
� ��

� @� �  P P 5 A @ 	 $ - � �  �

! � @� 	 < <  7 M 	  � � 5 A @ 	 $ 
� 
�� 	 
� 
, 


� J @ O % �  � ! � � $. M> < G !W � B " <  @�; M <  6 7 @ 7J I KG : �6 � 
 
 . /$# %

& ' () ' & *+, '-./ 01 ) +2 -3 '1 )4 1 5i 4 5j 3 '1 )k + '6 (k 4 5 5 - '3 7 7` / , , 4 ) +2 -



��
� �
���
��
� 	

��
����
�
� 
�� �

	
� ��
�� �� 
� 	
� �
��
� 
� ��
����

�
� @7 ? MG>
� @ 6

1

10

100 200 300 400 500 600 700 800 900 1000

ta
n 

be
ta

mA [GeV]

Gamma(h --> bb)/Gamma(h --> WW) / SM

Max mixing
1.05
1.10
1.15
1.20
1.3
1.4
1.6
1.8
2.0
3.0

1

10

100 200 300 400 500 600 700 800 900 1000

ta
n 

β

mA [GeV]

Maximal mixing, MSUSY = 1 TeV

Γ(h → γγ) / SM
1.00
1.05
1.10
0.95
0.90
0.85
0.80
0.70
0.60
0.50

1

10

100 200 300 400 500 600 700 800 900 1000

ta
n 

be
ta

mA [GeV]

sigma(gg --> h)*BR(h --> gZ) / SM

Max mixing
0.95

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

&'( )' &
*+ ,
'-./

0 1)+ 2-3' 1) 415 i45 j3
' 1) k
+'6( k455 -'377 `/ ,,4)+ 2-



� �� �� �� � � �� � � � � ��� ��

G > > O @ 7 7 @6 � M ���> 6 � 7? @ 7 @ M 6 > 7 @A A  � �� /4  7> G � ! 9

RS TU� � � ? I6  M � 	 P PA > ; 4 5 � @E  7?  5 @ 	�� � � � � � � �

& ' () ' & *+, '-./ 01 ) +2 -3 '1 )4 1 5i 4 5j 3 '1 )k + '6 (k 4 5 5 - '3 7 7` / , , 4 ) +2 -



� �� �� �� � � �� � � � � ��� ��
� �� �� � � �� �� �	 � 
� � 	 � �

� � 
� � 
 
	 � � 
 �� �� �� 	 � �


� � � 
	 
 � � 
 � � ��

� � 
	 � � � �� � � � � �� ���

� � � � � � � 	 � � � 
 �� � � 
� �

� 
	 � � � � � � � � �� � 
 � ��

�� 
	 � 	 ��� ���  � � � �

!" # �$ % & &�

� ' � � () ( * 	 
� � � 
 � �

� �	 *� � � � � � �� �� � � � �

	 
� � �+ �	 � � � � � � 
 �� �	 �

,- - ./ " " 0 1 
	 � � � � �

� � 2" 0 0" 3/ " �

& ' () ' & *+, '-./ 01 ) +2 -3 '1 )4 1 54 4 55 3 '1 )6 + '6 (6 4 5 5 - '3 7 7` / , , 4 ) +2 -



� � �� � � � � ��� � - - � ��� � � � () ( � � & &
	 � 3 " � � 


2-Jet Invariant Mass (GeV)

C
an

di
da

te
s/

10
 G

eV

tanβ=2
tanβ=7
tanβ=20

bb(g)
cc(g)

0

100

200

200 300 400 500 600
2-Jet Invariant Mass (GeV)

C
an

di
da

te
s/

10
 G

eV

tanβ=2
tanβ=7
tanβ=20
bb(g)
cc(g)

0

10

20

30

40

200 300 400 500 600

� �� �� � �� !� �� �� �� �� � � � ! � �� �� �

�� � �� � �� � �  !" !# �$ �% �& '( ) ) ) *+, - ., /01 23

& ' () ' & *+, '-./ 01 ) +2 -3 '1 )4 1 54 4 55 3 '1 )6 + '6 (6 4 5 5 - '3 7 74 / , , 4 ) +2 -



�� � � �� � � � � �� � 	
 � � 
 � � � � � 
 � � � � �� 
� & &	 � 3" � � 


2yr I + 1yr II, combined NSD

(I) (II)

2yr I and 1yr II, separate NSD′s

� &# � & � �( � � % � '# # �# � � � � &# % � '# # �# % & �% $ �#

# � � � � �# *+, - ., /0 1 23

! " #$ " ! %&' "()* +, $ &- (. ", $/ , 04 / 05 . ", $6 & "1 #6 / 0 0 ( ". 2 24 * ' ' / $ &- (



� 
 � � � ��� ���

� � �	� � � 
� �� �� 
�

� � �� �� � �� � �� �� � � �� �� �� � � �� �� �� ���  � � �! �" � � � � � � � �! � � �

�� � � �! � #�$ $ $ % � � & � # � � �� �" � � � � '  ! � �! � #�()

<σ(γγ → bb
_
)> [fb]

MA = 300 GeV

tgβ = 7

∆ = ±2 GeV

|cosθ| < 0.5

A→

A→

A→

←A+H

A+H→

A+H→
←H

H

background

M2/µ = 200/−200 200/200 GeV

w/o SUSY

Eee [GeV]

0

0.5

1

1.5

2

2.5

3

3.5

4

395 396 397 398 399 400 401 402 403 404 405

* + ,� - %. / �� � �

� - %. /� � �

� � ! �  ! � � �� � ' � ! � � � � �! �! � � �� %. " !0 ! � # �

� � � � � � � # � � &! � � �!1 �� � � � ! �! �! �  � � � � � �

�2 %. � �� �� �2 � � �� � � �3 � � � 4 5� 6 6 3 �! � #

 ! � �� �  � ' �  �� !7 � � 8:9 �$

! " #$ " ! %&' "()* +, $ &- (. ", $/ , 0; / 0< . ", $ = & "1 # =/ 0 0 ( ". 2 24 * ' ' / $ &- (



�� � �� � � � �� � � � � � � � �� �� �

%. �! �  � �! � � ! � � � � # � � � � � �! #" � � 2 � ! # � � � �� # � ' � � �! � �$

� � �� �� � �� � %. � ! �  � �! � � ! � �� �	 ! # # � � �� �� � � � " � � �� � � 3 # � � � �! � �! � �

� � � � �� �! � � � � &! �� � �� '  � � ' � '  � �! � # �� �" �! � � �  �$ 
 � ! � �1 �� �! � � %. � � � �

� �  �� # � � � � � � � � �" � �� � ! " ' �� � � � �� � ' � � �� " � ��  � # �$

� �! �! � #2 � � � � & �2 � � " � 3 � �� �� � ! � �2 � ! � � � �$


 � � � � � � '  �� � �� � �3 � � %. � ! �  � �! � � ! � �� � 	 ! # # � � �� �� � ! � � � � 8 8 /� �   ! � ��
 ! �2 �� � � �� ! �! � � 3 �! � 3 �� � ' � �!  ! � � �2 �� � 8 8 /� �   ! � �� $


 � � � �� � �! � 3 � �0 '  � ! � �  ! � � �� '�  �� !7 � �! � � �2 ' � � �� � � � �" �$ 
 � � � � � �� � � �

%. / �� � � � � %. /� � � � � � � � � � ' � � �! � # � � & � � �� �� �� � '�  �� ! 7 � �! � � � �� �� � �

�� � ' �� �   �  � � ' �� ' � � �! � 3  �� $

! " #$ " ! %&' "()* +, $ &- (. ", $/ , 0; / 0< . ", $ = & "1 # =/ 0 0 ( ". 2 24 * ' ' / $ &- (



� � 
 � � � � � � � � � � ���

% � � � � � �� �! � � � �� � � ��  �� # �� �� � � ! � � � �	� ��
 " �� � ! � �$


 � � �� �� ' �3 � � /� � � � 3  � �   � & � #� � �" � � �3 � �" � � � � 2 � � �" � � � ��
�� �� � � � �� � # � � � �2 � � " � � �" � � �3 � �" � � � � �$

200 GeV Charged Higgs Pair

0

50

100

150

200

250

300

550 600 650 700 750 800 850 900 950

PL=+1  Pe=0.8
PL=+1,-1  Pe=0.8

PL=-1 Pe=0.8

Eee(GeV)

2∗
σ(

fb
)

γγ  to H+H-

1

10

10 2

10 3

100 150 200 250 300 350 400
Mass of Charged Higgs (GeV)

C
ro

ss
 S

ec
tio

n 
(f

b) γγ(+-)
γγ(--)

e+e-

� � # � � � � �  � �� �

! " #$ " ! %&' "()* +, $ &- (. ", $/ , 0; / 0< . ", $ = & "1 # =/ 0 0 ( ". 2 2� * ' ' / $ &- (



�� � � � � � �� ��

� � � � �2 � � � ' � � �! � � � � � � � � �� 3 � � �� � � � � � �� � � � � �� �� � � � � � � �� � �! � �

� �� ! � � �2 8 8 /� �   ! � �� � $ $ $

� � �� �! � # &! �� � �  � & 9 � � �� # � 	 ! # # � / 6 �� �� � � �


 � � � � �� � � �! � & � ! � � � � � 8 8 /� �   ! � �� � & � 3  � '  � � � �� � �� �	 � 
 	 � � � � �� � �

�� � 
 � � � 
 	 �)

� $ �0 �� �� �! � � �2 %. � 3 � � � 3 " � 3 " � �� �$


 � � 3 � � �2 '�  �� !7 � � ' � � �� � � � �" �! � � � �0 �� �" �  � '� & ��2 3  ' � � �! � �

�� �  & � ! � � ! � 3 � �� �!  � �  � � � �  �� �� � � � � � ' � � �� �" �� � ! � � �$

�$ . � � � 3 � �! � � �2 � � �� ! �� 	 ! # # � � � � � � �$

� �� # �� " � � � � � �� � ! � �! �� 3  �� �� � � � #! � � �$

�$ � � � � �� � � & � / ' � � �� � ' �� �! �  &! � � � $


 � ! � &!   #! � � � �! " '  � � � � '� & ��2 3  �� �  �� � � 3 � ��� 3� � & �� � 3 '  ! � # �

�� � � 3 # � �� � � � * � � 3 '  ! � # $

�$ � � ��� � � �� � �� � �  &! � �� $ � � � �  ! � � � ' � � � � � ��

 !" #" $ #" %& !" #' ( ) % #& $* & ) %+ + ' ,' -' & ' " + * %& .' +/ 0 + + " . ' * & !' + & $ -12 2 2 2

! " #$ " ! %&' "()* +, $ &- (. ", $/ , 0; / 0< . ", $ = & "1 # =/ 0 0 ( ". 2 2� * ' ' / $ &- (



�� � � � � � �� �� �

� 8 8�� 
 	 	 � � � � 	
 
 � 	 � � � � � � �

� � � 
 �
 � � � � � 

 � � � 
 � � � � �� � 
 � 	� � 	

� 
� �� � 	 � � �� � � � � � � � � � � � �

�� �� � ���  �  !" # $ %&' (' ) * % )

+ �, - $  � " . /' ." " � ' . / ! )0 #' " !  $

� 1 ' ! ! 0 " ! 2, ) + � - 3 + �4 5 6

7 89 ' ! ' ! ! 0 " ! %� " ' : �  � ) % . ) $  �

% ( ( � -<; #" !' / . !=

7 , ! ! 0 :' . / >? @" A B" % : ! C

$  � D D E" & % . " F �" & ) (0 :' ;

.  !' ) * ! 9  E .' .G / 0 � " 5

� : �  � ) % . ) $  � B  )9 �

H D D; �9 * !' & !

H D D; &  ( (' #" � #" I" (  � :" . ) 5 5 5

J �   $;  $; J � ' . &' � ("

K L MN L K OPQ LRST UV N PW RX LV NY V Z[ Y Z\ X LV N] P L^ M] Y Z Z R LX _ _� T Q Q Y N PW R


