
N
ot

re
vi

ew
ed

,f
or

in
te

rn
al

ci
rc

ul
at

io
n

on
ly

Draft version 1.5

ATLAS NOTE
May 2, 2012

A Search for the Higgs boson in the H→WW(∗)→ !ν!ν decay mode using1

Boosted Decision Tree Technique and 4.7 fb−1of data collected with the2

ATLAS detector at
√
s = 7 TeV3

R. Abena, J. Alisonb, M. Antonellic, A. Armbrusterd, O. Arnaeze, K. A. Assamaganf,4

A. Barbaro Galtierig, T. Baroncellih, J. Barreira Guimaraes da Costai, A. Bellonii, E. Berglundj,5

R. Bernhardk, M. Bigliettih, V. Bortolottol, A. Boveiam, B. Breliern, J. Bronnero, F. Canellim,6

B. Ceriop, P. Changq, M. A. Chelstowskaj, B. Chowr, P. Conde Muinos, G. Contii, T. Daid,7

P. Dangk, N. de Grootj, B. Di Miccot, R. di Nardoc, S. Digliou, M. Duehrssent, J. Elmsheuserr,8

Y. Fangv, A. Farillah, P. Ferraria, F. Filthautj, J. Gevirtzd, P. Guentherk, D. Hallw, S. Hassanix,9

C. Haysw, Y. Hernandezy, T. M. Hongb, P. Hsue, N. Ilicn, K. Jakobsk, B. Jayatikalap, H. Jiv,10

S. Jinz, J. JovicevicA, L. Kashifv, J. Keungn, P. Kluita, A. Kotwalp, J. Krollb, T. Kubotau,11

J. Kunkleb, T. Lazovichi, T. Lenza, C. Lesterb, H. Liv, S. LiB, Z. Liangw, E. Lipelesb, J. Longd,12

L. Mav, J. T. Machado Miguenss, T. MasubuchiC, T. MatsushitaD, C. Meineckr,13

C. Melachrinosm, B. Melladov, C. Millsi, G. C. Montoyav, M. Neubauerq, P. Onyisim,14

D. Orestanol, R. Ospanovb, S. Pagan Grisog, Y. Panv, H. PengB, F. Petruccil, R. Polifkan,15

X. Povedav, A. Prankog, J. Qiand, W. Quaylev, X. RuanE, R. Sandstromo, P. Savardn,16

D. Schaeferb, E. Schmidtk, D. SchoutenF, M. Shochetm, H. Skottowei, W. Spearmani,17

B. StelzerG, O. Stelzer-ChiltonF, J. StrandbergA, M. Testac, R. Thund, L. Tompkinsm,18

I. TsukermanH, J. Vallsy, J. van NieuwkoopG, M. Venturik, N. Venturin, S. Walchd, A. Walzk,19

B. Wangq, G. Woodend, S. L. Wuv, M. Xiaox, K. YoshiharaC, Z. ZhangE, Z. ZhaoB, Y. ZhuB20

aNIKHEF, Amsterdam, The Netherlands21

bUniversity of Pennsylvania, Philadelphia, USA22

cLaboratori Nazionali di Frascati, Frascati, Italy23

dUniversity of Michigan, Ann Arbor, USA24

eJohannes-Gutenberg-Universitaet, Mainz, Germany25

fCEA Saclay, Gif-sur-Yvette, France26

gLawrence Berkeley National Laboratory, Berkeley, USA27



N
ot

re
vi

ew
ed

,f
or

in
te

rn
al

ci
rc

ul
at

io
n

on
ly

hINFN Roma Tre, Rome, Italy28

iHarvard, Cambridge, USA29

jRadboud University Nijmegen, Nijmegen, The Netherlands30

kAlbert-Ludwigs-Universitaet, Freiburg, Germany31
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Abstract55

A searches for the Standard Model Higgs boson using the H→WW (∗)→!ν!ν (! = e, µ) decay56

mode is performed with an integrated luminosity of 4.7 fb−1 of pp collisions at
√
s = 7 TeV57

collected with the ATLAS detector at the Large Hadron Collider. A Boosted Decision Tree58

is used to maximize the sensitivity of the analyses with 0 and 1 jet in the final statei, while59

a fit to a transverse mass variable is used in the 2-jet final state. No evidence for a SM-60

like Higgs boson is found. Instead, the SM Higgs boson is excluded at 95% CL. in the61

mass range of between 130 GeV and 281 GeV, with an expected exclusion in the range62

127 GeV ≤ mH ≤ 254 GeV. This result is an improvement over the corresponding cut-63

based analysis using a transverse mass shape fit in all jet multiplicities, which excludes the64

SM Higgs boson in the range 133 GeV ≤ mH ≤ 258 GeV with an expected exclusion of65

127 GeV ≤ mH ≤ 233 GeV.66
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