Searches for Higgs—Invisible
Decays in ATLAS & CMS

CERN Cross-Talk Seminar
August 15, 2013

Hideki Okawa*, Guillelmo Gomez-Ceballos**
* Brookhaven National Laboratory (ATLAS),
** Massachusetts Institute of Technology (CMS)




Ermiss Distributions

ATLAS

Events / 5 GeV

L L B L L L L L L e

7 ATLAS Prellmlnary \/g =8 TeV ° Data | Ldt=13.0 fb-1 =
10" = zH - I+invisible K =
6 Multijet —
10" g w =
B o 3

10° ww =
N wz 3

10* .z , =
B svH-- 2z Heww! 3

1 03 ...... Signal (SM ZH, m,= 125 GeV) E:
10° =

Data/ MC
oo~
G0N

0 50 100 150 200 250 300

ET'S [GeV]

ATLAS-CONF-2013-011

H.Okawa, G.Gomez-Ceballos

= CMS preliminary, ZH— Il+MET, Vs=8 TeV, | L=19.6 fb ’
> 1 Ou T T T T I T T T T I T T T T I T T T T I T T T T
©
o) 4 *, (ee+up) Top/WW/W+Jets (data) - 775 2l2v
© 10 ° - WZ—s 3lv Instr. bkg (data)
~

[ ]

% 10° — ® data —— ZH(125)
)
S
LLI

102

10

1
107 ;

(V)]

O 1.

X

T | PR T LS ST 1 Y S

IS 0 PR Y A Y Y O

% 300 500

)

Reduced ET™° [GeV]

CMS-PAS-HIG-13-018

CERN Cross-Talk Seminar, August 15, 2013 2



Other Distributions

CMS preliminary, ZH— ll+MET, Ys=8 |ev,j L=19.61b"
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Signal Regions
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BG/Signal Yields

ATLAS Data Period 2011 (7 TeV) 2012 (8 TeV) 13.0 fb!
77 235+£08+2.5 565+1.2+5.7
wWZ 6.2+0.4+0.7 139+ 1.2+2.1
WWwW 1.1+02+0.2 used eu data-driven
Top quark 04+0.1+£04 used eu data-driven
Top quark, WW and Z — 771 (eu data-driven) used MC 49+09+0.2
Z 0.16 = 0.13 = 0.09 1.4+04+0.7
W + jets, multijet 1.3+£03+0.2 1.4+04+0.3
Total BG 327+1.0+2.6 78.0+2.0+6.5
Observed 277 71
CMS process Vs=7TeV | /s =8 TeV1p.6 b
my = 125 GeV 59 £ 0.6 27.3 = 3.0
7]y — 070 04 £ 0.4 05+ 0.5
WZ 4.2 + 0.6 22.1 3.0
4 15115 64.2 + 6.8
W +jets/WW/top | 0.1+ 0.3 1.8 + 1.0
total bkg. 19.8 4+ 1.7 88.6 = 7.5
data 22 78
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Limits

95% CL limit: o, xBR(ZH—Il inv) [fb]

At My=125 GeV:
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ATLAS: BR(H—inv) < 65% (obs), 84% (exp) at 95% CL w/ 4.7+13.0 fb-

CMS: BR(H—inv) < 75% (obs), 91% (exp) at 95% CL w/ 5.1+19.6 fb-!
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