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Variables used in likelihood 2
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(MH,ΓH)=(110,10) (GeV)

(MH,ΓH)=(  80,15) (GeV)

(MH,ΓH)=(  40,20) (GeV)

max. EJET/√s

ev
en

ts
/0

.0
33

0

20

40

60

80

100

0.1 0.2 0.3 0.4 0.5 0.6

RPti

ev
en

ts
/2

0

20

40

60

80

100

0 2 4 6 8 10 12 14 16 18 20

(MVIS+MMIS)/(MVIS-MMIS)

ev
en

ts
/6

.7

0

20

40

60

80

100

120

140

-50 -40 -30 -20 -10 0 10 20 30 40 50

Ú �������  wåSE �}a+`HX[Leagy$i3X[a[SHU�`vSHW±X[Z�Nb]cacQ$N�]cacZ�S S�R�{AP&Lea�P$y7][Nm`5toÑ�]c]'n�]�P7`�`ONm`vSHWp��XgP&U�R�P&LOR©��S R3N�]hy�PGn�Q d�LOSGi	U�R
P&U�RoR�P�XgP�P&LONpPGR3R3NARlW�SHL'P&]c]xnAN�U�X[LON8q�SHW/qrksP7`�`}N�U�N�L,d�a[Nm`�P&U�P&]_^�`ONAR�t�u1Z�N}R�a+`HX[Leagy$i3X[a[SHU�`hSHW�X[Z3LONAN�P&L5y7ajX[L8P&L:^
`On*P&][NAR�`ea�d�U�P&]KNe��P&k���][Nm`�P�X 8 c0� , ? �pÔ�N*ÕÏP&LON~R�a+`���]�P8^�NARoP7`}S8��N�U�Z3a+`HX:SAd�L8P&kv`5t�u1Z�N�{AP&Lea�P$y7][Nm`'`eZ�S	TKU
Z�P"{7NbPv]�P&L,d3N�L�R�a+`An�LeacklacU�P�X[a[SHUV�YS	TYN�LhWgSHL~PlZ�N*P�{5a[N�L ��a�d"dG`�y�S5`OSHU-P&U�RwnASHU�X[Leagy$i3X:N�TKajX[Z�X[Z�Nl{AP&Lea�P$y7][Nm`
SHWKÒ1a�d�i	LON )�X:SsX[Z�N�`ONAnASHU�Rv]cacQ$N�]cacZ�S�S R�t

31å



 (MH,ΓH)=(60,5) GeV

× 2

a)

likelihood

ev
en

ts
/0

.0
4

signal scaled
exp. signal

  OPAL
2-fermion
4-fermion

0

20

40

60

80

100

120

0 0.2 0.4 0.6 0.8 1

(MH,ΓH)=(80,20) GeV

× 4

b)

likelihood

ev
en

ts
/0

.0
4

0

20

40

60

80

100

120

0 0.2 0.4 0.6 0.8 1

× 20

c)

(MH,ΓH)=(110,5) GeV

likelihood

ev
en

ts
/0

.0
4

0

20

40

60

80

100

120

140

160

0 0.2 0.4 0.6 0.8 1

× 20

d)

(MH,ΓH)=(110,20) GeV

likelihood

ev
en

ts
/0

.0
4

0

20

40

60

80

100

120

140

160

0 0.2 0.4 0.6 0.8 1

× 10
e)

(MH,ΓH)=(60,100) GeV

likelihood

ev
en

ts
/0

.0
4

0

10

20

30

40

50

60

70

80

90

0 0.2 0.4 0.6 0.8 1

× 15
f)

(MH,ΓH)=(60,200) GeV

likelihood

ev
en

ts
/0

.0
4

0

10

20

30

40

50

60

70

80

90

0 0.2 0.4 0.6 0.8 1

× 20

g)

(MH,ΓH)=(110,80) GeV

likelihood

ev
en

ts
/0

.0
4

0

10

20

30

40

50

60

70

80

90

0 0.2 0.4 0.6 0.8 1

(MH,ΓH)=(110,200) GeV

× 20

h)

likelihood

ev
en

ts
/0

.0
4

0

10

20

30

40

50

60

70

80

90

0 0.2 0.4 0.6 0.8 1

Ú �������  �1SE1�K��P&k���][Nm`ÓSHW�`ASHkoNMSHW|X[Z�NK]cacQ$N�]cacZ�S S�R~`ON�][NAn5X[a[SHU�`5txÒxa�d�i	LON\¡pNe°A��W,°A�7Z$°�nASHLeLONm`g��SHU�RG`�X:S�P&U�P&]_^�`ea+`
Ñ�¤o¯�P7`']�P$y3N�]c][NARsacU�u�P$y7][N0)�P&U�Rw¡*°A��P5°�X:S�Ñ0)"�1y&°�X:S�Ñ*+lP&U�R�ne°A� R"°bX:S�Ñ�« tpu1Z�N ������� R�P�XgPlP&U�RwX[Z�N
Ne���YNAn5X:NAR�¢"qrW�N�Lekla[SHUoP&U�R +	qrWgN�Lekla[SHU�y�PGn�Q d�LOSGi	U�RvP&LON\PGR3R3NAR�WgSHLMP&]c]�P&U�P&]_^3`ONAR�nAN�U�X[LON8q�SHW/qrksP7`�`�N�U�N�L,d�a[Nm`5t
u1Z�N�`ea�d�U�P&]�Z"^G��SGX[Z�Nm`ea+`\acU-X[Z�N'Z�P�X:n�Z�NAR�Z3a+`HX:SAd�L8P&kv`pa+`\U�SHLeksP&]ca+`ONARVX:SvX[Z�NpU�i	kfy�N�L~SHWÓNe�"��NAn5X:NARv`ea�d�U�P&]
N5{7N�U�X/`�P&U�R¦PGR3R3NAR�X:SVX[Z�Nvy�PGn:QGd�LOSGi	U�R�t�u1Z�N�S8��N�U©Z3a+`HX:SAd�L8P&kv`�R�a+`g��]�P*^�X[Z�N�`�Z�PO�YNm`bSHWM`An*P&][NARV`ea�d�U�P&]
R�a+`HX[Leagy$i3X[a[SHU�`5t

3�1



ΓH = 5 GeV

 MH (GeV)

 e
ff

ic
ie

nc
y 

ε 
(%

)

20

25

30

35

40

45

50

20 40 60 80 100 120

ΓH = 20 GeV

 MH (GeV)

 e
ff

ic
ie

nc
y 

ε 
(%

)

20

25

30

35

40

45

50

20 40 60 80 100 120

ΓH = 100 GeV

 MH (GeV)

 e
ff

ic
ie

nc
y 

ε 
(%

)

20

25

30

35

40

45

50

20 40 60 80 100 120

ΓH = 200 GeV

 MH (GeV)

 e
ff

ic
ie

nc
y 

ε 
(%

)

√ s = 183 GeV
√ s = 189 GeV
√ s = 196 GeV
√ s = 200 GeV
√ s = 206 GeV

20

25

30

35

40

45

50

20 40 60 80 100 120

Ú �������   à E'�K��P&k���][Nm`hW�SHL�X[Z�Nh`ON�][NAn5X[a[SHU�N��on�a[N�U�n,^©P&W,X:N�L±Pon5i3X�SHU¶X[Z�Nh`ea�d�U�P&]x]cacQ$N�]cacZ�S�S Rod�LON*P�X:N�LlX[Z�P&U
¬�t ¢¦{7N�L�`Hi"`�X[Z�N ��a�d"dG`hksP7`�`�á ã P7`}W:i	U�n5X[a[SHU�SHW}X[Z�N±P7`�`5i	koNAR¦R3NAn*P*^�TKa[R�X[Z * ã P�X}X[Z�N�R�ac³1N�LON�U�X 8 c t
u1Z�N'N�LeLOSHL�a+`'X[Z�N�y7acU�SHkla�P&]�N�LeLOSHL\SHU�X[Z�NÓ`ON�][NAn5X:NARvN5{7N�U�XÓTYN�a�d�Z�X/`\P&U�Rb`eksP&]c][N�LpX[Z�P&U�X[Z�NÓksP&LeQ$N�L�`&t��|acU�Nm`
P&LON\PGR3R3NARsX:S�d�i	a[R3N�X[Z�NpN,^�N&t Ò�SHL'P}]�P&L,d3N)*Oãw`ea�d�U�P&]�Z�^���SGX[Z�Nm`ea+`O��X[Z�NÓQ acU�N�ksP�X[a[n�R�a+`HX[Leagy$i3X[a[SHU�`'SHW1N5{7N�U�X/`
P&U�R�X[Z�NlR�a+`HX[Leagy$i3X[a[SHU¶SHW}TYN�a�d�Z�X/`�P7`�`ea�d�U�NAR�X:SVX[Z3a+`�N5{7N�U�X/`bP&LONsy7LOS7PGR3N�L5t�u1Z�N�LON�WgSHLON±ajX\a+`hkoSHLON±]cacQ$N�]_^
X:Sl`ON�][NAn5XpPl]�P&L,d3N�LhWrL8PGn5X[a[SHU�SHW�X[Z�N�N5{7N�U�XhTYN�a�d�Z�X/`±][N*PGR�acU$d©X:SsPvZ3a�d�Z�N�L�P&U�RokoSHLONvi	U3acW�SHLek N��on�a[N�U�n,^�t
Ò�SHL'Ph`eksP&]c][N�L�TKa[R�X[Z�`.*Oã�X[Z�N�N��on�a[N�U�n,^wX:SbR3N5X:NAn5X|LON�]�P�X[aj{7N�]_^�Z�N*P"{H^fP&U�RlP}koSHLONp��XgP&U�R�P&LOR���S�R3N�]�]cacQ$N
��a�d"dG`�y3S5`ASHU�a+`'koSHLON�LONm`HX[Lea[n5X:NAR¦yO^�X[Z�NhP"{AP&ac]�P$y7][N 8 c t

3 à



MH (GeV)

σ pr
od

 ×
 B

R
in

v 
(p

b) a)  ΓH= 1 GeV

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

20 40 60 80 100 120

MH (GeV)

σ pr
od

 ×
 B

R
in

v 
(p

b) b)  ΓH= 5 GeV

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

20 40 60 80 100 120

MH (GeV)

σ pr
od

 ×
 B

R
in

v 
(p

b) c)  ΓH= 10 GeV

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

20 40 60 80 100 120

MH (GeV)

σ pr
od

 ×
 B

R
in

v 
(p

b) d)  ΓH= 20 GeV

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

20 40 60 80 100 120

MH (GeV)

σ pr
od

 ×
 B

R
in

v 
(p

b) e)  ΓH= 40 GeV

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

20 40 60 80 100 120

MH (GeV)

σ pr
od

 ×
 B

R
in

v 
(p

b) f)  ΓH= 60 GeV

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

20 40 60 80 100 120

MH (GeV)

σ pr
od

 ×
 B

R
in

v 
(p

b) g)  ΓH= 100 GeV

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

20 40 60 80 100 120

MH (GeV)

σ pr
od

 ×
 B

R
in

v 
(p

b) h)  ΓH= 200 GeV

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

20 40 60 80 100 120

MH (GeV)

σ pr
od

 ×
 B

R
in

v 
(p

b) i)  ΓH= 300 GeV
1 standard deviation
2 standard deviations
median exp. σprod × BRinv

OPAL σprod × BRinv

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

20 40 60 80 100 120

Ú �������   Ï Epu1Z�N�koS R3N�]�acU�R3N��YN�U�R3N�U�X\iH�3�YN�L�]cacklajX/`\P�XÓ£	«�� � ��SHU¦X[Z�NY��LOS�R�i�n5X[a[SHUVn�LOS5`m`mq[`ONAn5X[a[SHU�X[ackoNm`
y7L8P&U�n�Z3acU$dvL8P�X[a[S"��$ ��
 ��� -�� ����^gG��`On*P&][NAR�X:S�P�nAN�U�X[LON8q�SHW[qrksP7`�`~N�U�N�L,d	^wSHW1¢$¬"¡ÓÔ�N*Õ�W�SHL ��a�d"dG`�ksP7`�`
á ã
P&U�R¦`ASHkoN�Ne��P&k���][Nm`lSHW~X[Z�N ��a�d"dG`vR3NAn*P*^=TKa[R�X[Z *¶ãMt©u1Z�N�R�a+`OnASHU�X[acU�i	ajX[a[Nm`�acU=X[Z�N�]cacklajX/`�LON���NAn5XbX[Z�N
n�Z�P&U$d3Nm`�acU�X[Z�NhP&U�P&]_^�`ea+`±i"`ONARfP�X�X[Z3a+`'ksP7`�`l¯+`ONAN�Òxa�d�i	LON}¢&°&t

3 Ï



M H ( GeV )

Γ H
 (

 G
eV

 )

√ s = 183 − 209 GeVOPAL   BRσ invprod

< 0.35 pb
< 0.40 pb
< 0.45 pb

< 0.20 pb

< 0.30 pb
< 0.25 pb

< 0.573 pb < 0.15   pb
< 0.10   pb
< 0.073 pb

< 0.55   pb
< 0.50   pb

12010080604020

10
2

10

4
5

1

2
3

10
3

< 0.2 pb

< 
0.

2 
pb

< 
0.

3 
pb

< 
0.

2 
pb

< 
0.

25
 p

b

< 
0.

15
 p

b

< 
0.

1 
pb

< 0.35 pb

< 
0.

07
3 

pb

< 0.15 pb

< 
0.

55
 p

b

< 0.4 pb

< 
0.

45
 p

b

< 
0.

45
 p

b

< 
0.

5 
pb

< 
0.

57
3 

pb

Ú �������   Ð Epu1Z�N�Ne��n�]ji"`ea[SHUVnASHU�X:SGi	L�`�P�XY£	«�� � �-SHU¦X[Z�NMkoS�R3N�]�acU�R3N���N�U�R3N�U�X ��LOS�R�i�n5X[a[SHUVn�LOS5`�`8q[`ONAn5X[a[SHU
X[ackoNm`�y7L8P&U�n:Z3acU$d�L8P�X[a[S"��$ ��
 ��� - � � ��^g �GW�SHL ��a�d"dG`�y�S5`OSHUlksP7`�`�á ã P&U�RsX[Z�N ��a�d"dG`�y3S5`ASHUoR3NAn*P8^VTKa[R�X[Z
*Oã�iH�©X:S0)�u�N8Õ ¯cU�SGX:NpPbn�Z�P&U$d3N\acUv][SAd�P&LeajX[Z3kla[n'`On*P&][N}y�N�][S7T *Oã ��«�Ô�N8Õ©W�SHL�y�N5XeX:N�L�{&a+`eagy7ac]cajX�^$°&t���SH]ca[R
P&U�R�R�P7`eZ�NAR¦]cacU�Nm`sR3N�]cacklajX±P&LON*P7`sSHWhNe��n�]ji�R3NARÏiH�3��N�Lb]cacklajX/`&t��1LOS5`�`8q[`ONAn5X[a[SHU�`oX[ackoNm`oy7L8P&U�n:Z3acU$d-L8P�X[a[S
y�N5XgTYNAN�U�¬�t�¬ � �Yy�P&U�Rw¬�t¾« � �YyfP&LON~Ne��n�]ji�R3NARwTKajX[Z�X[Z�N ������� R�P�XgP�P$y3S	{7N 8 c0� - 6HGpÔ�N8Õ�t

3 Ð



0

1

2

3

4

5

6

7

0 20 40 60 80 100
 ( GeV )HM 

ω

excluded

10
00 70
0

60
0

50
0 400 300

200

100

50

20

10

5

2
1

90
0

80
0

√ s = 183 − 209 GeV

 ( GeV )

exclusion (95% CL)
median expected

Γ 
H

OPAL data

OPAL

Ú �������   Î 4SE´u1Z�N�Ne��n�]ji"`ea[SHUµnASHU�X:SGi	L�`�P�X�£	«�� � �¨SHUµX[Z�N ��a�d"dG`sksP7`m`ßá ã P&U�R�X[Z�N ��a�d"dG`8qc��Z3a[SHU
nASGiH��]cacU$d V�SHWpX[Z�N~`HX:N*P&]jX[Z"^ ��a�d"dG`�koS R3N�]gt�u1Z�N�{AP&]ji�Nm`�SHWIVªP&LON}LON�]�P�X:NAR©X:SoX[Z�NbR3NAn*P8^�TKa[R�X[Z *¶ã�{&a�P
*Oã.&âá ã9+ � * " � &âáxã,+ � ��� X �4&!�� ���

�YacU=X[Z�Nfn*P7`ON�SHW�ksP7`�`e][Nm`�`}��Z3a[SHU�`w¯+`ANAN�� �3iGP�X[a[SHU�«A°&t��ÓSHU�X:SGi	L�`fSHW
Ð ��NAR *Oã�P&LON~P&]+`OS�`eZ�S7TKUwacU-X[Z�N���][SGXMP7`hR�P7`�Z�NARv]cacU�Nm`5t

Í�4


