Search for a SM Higgs boson
in the decay channel H—7Z(")—4|
with the CMS experiment:

Results



Events/10 GeV/c*

18
16

14

Baseline Selection

-1
CMS Preliminary 2011 Ns=7TeV L=4711b" 4.71 fb
l T T T T | T T T T | T T T T | T T T T | T T T T J_
- : . DATA ] 50< mZ1 < 120 GeV/c?
- Bz E 12< mZ2 < 120 GeV/c?
- Hzz E
n m,=350 GeV/cz—: my1 > 100 GeV/c?
= — m,=200 GeV/c* ] Observed events: 72
I — m,=140 GeV/c? _ Expected events: 67.1% 6.0
- [ Baseline de 4u 2e2u
L | zz 12.27 £ 1.16 | 19.11 £ 1.75 | 30.25 £ 2.78
B 1| Z+X 1.67 £ 0.55 | 1.13 £0.55 | 2.71 £ 0.96
T 7| All background 13.94 £ 1.28 | 20.24 £ 1.83 | 32.96 £ 2.94
1| mu =120 GeV/c? 0.25 0.62 0.68
4| my = 140 GeV/c? 1.32 2.48 3.37
1| myg = 350 GeV/c? 1.95 2.61 4.64
; Observed 12 23 37
00 200 300 400 500 600

M,, [GeV/c]



o CMS Preliminary 2011 \s=7TeV L=4.711fb"

Q 5 :I L | L | L L | L | L |:

= C - —~ DATA ]

8 451 B Z+X B

N g4 T [Hzz E

8 F Z') — m,=140 GeV/c’ J

$35F o m,=120 GeV/c?

- (e) ) -

> - o)) ]

L 3 - 2 -

- 8 3

25 © [ =

L =) ]

- O 3

2 :— Gg * ) _:

1.5 & 2 =

e = .

1 - [ ] o [ BN J ® [ 2K ] ] [ —

0.5 if I -
s | | 5 | |

T
100 11

0 120 130 140 150 160
M, [GeV/c?

Low mass region
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50< mZ1 < 120 GeV/c?
12< mZ2 < 120 GeV/c?

100 < My < 160 GeV/c?
Observed events: 13
Expected events: 9.5 1.3
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Event-by-event mass uncertainties
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p-value

o 1 CMS \s=7TeV L=4.7 b1

E . = 5 =

© ; f v

Z_ . j ............... Y S5 Y S S S L2

C_U 10_1_ : ................. Q).

@)

Q o il20
10_2 _ ........................................... .......

Fluctuation ~120: 2.5/ 2.9
With LEE included: 1.0 (full range) / 1.6 (100-160 range)

10_3 . :. - ................... ...............
- |==WwW/0 M4, uncertainties ; g g

== With mas, uncertainties

10-4 | L 1 Il llllilllllllllilllllllllillllillll

110 200 300 400 500 600
mu [GeV]




local p-value

107

p-value

CMS \Ns=7TeV L=4.7 fb

= W/0 M4 uncertainties |
== With ma uncertainties

.................................................

110 115 120 125 130 135 140 145 150 155 160
Mu [GeV/c?]




