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Introduction(l) ... LHC
»|LHC @ CERN
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Introduction(2) ... ATLAS
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Introduction(3) ... Higgs search

Production process

Spira et al. hep-ph/9803257
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>»H->tt->hvivv Signal selection

hadron Trigger : electron P1>25GeV,
¥ muon Pt>20GeV
Forward Jet : At least 2 Jet
N lepton P+>206eV (Leading 40GeV)
v (M1*N2¢0,ny-
v 1n,[>4.4,Mjj>7006GeV)
Transverse Mass lepton and missing
Et <30GeV

Mass reconstruction .
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> Signhal Significance

g - el ]
3 [Lat=30m" o ﬁmg'r:r.re. b :
= ino K-factors) AU 5 27 4 E
.Ea | ATLAS H o WWY s Iviv E
= 107 ¢l - ag ww' . VBF H->tau tau (X,
= r qqi — qq 1T | . - =
ﬁi e Total signiticance E gzﬂfs 56 EhZéo
" |
| i .
| BE(\Higgs THo&%
| significance A ELY
10 . E
+ |
B i
L |
i
B -1
| |
{ |
i
! i
|
i
r |
i
i |
|
|
....... PR S WU WA SV R VAN SN VU WU WA NP S T [ RS N W
10} 121} 144) Lo} 150 2H)

ny; {{ic\fﬁ:E?



. . Invariant mass distribution of
Motivation (TGUIDO) E& i) VBF H->tautau (M =120GeV) with

fast simulation

VBF H->tau tau is promising
channel for Higgs discovery 2 | L=30fb-1
S 25}
But as we can see the statistics: |
of the signal is limited. 2 °f Bl BG
15 |- '
Pt distribution of tau jet (M, =125GeV) : S'gnal
e | | | neu | E 10
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| Our Pt threshold of tau jet is
3 1 . 40GeV

\ wreet But many signals are in the

20 GeV .
— ~ lower Pt region. .
Low Pt Tau jet identification and reconstruction are

very important to increase statistics.
- We have developed tau identification optimized low Pt region




Tau identification

<> Tau candidates are selected
based on track (finding Isolate au Tau

1 3
1 track or 3 tracks) Prong Prong
<> We also use cells information .

CD
Jet

Find Pt >5 GeV ’rmck;

pd >
only 1 track 3tracks in AR<O.1
(Find two more Pt>26GeV tracks)
v v
Find a seed cell associated with this track, and make Cluster

(The seed is defined as a cell with larger than 6 of Noise near the track)

reconstruction l l

“Narrowness" cut is applied for identification
( I will talk in later slides)




> Energy deposit on EM calorimeter

Towers in Sampling 3
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> Cell-based narrowness
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Narrowness distribution after 1prong/3prong
selection

We can enhance the signal against the BG by setting
narrowness threshold. For example 0.7/0.6(1prong/3prong)
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»Efficiency & Rejection
We plotted efficiency/rejection as

the function of visible Tau Pt.
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Requirement for Rejection
» QCD Background

vW+3jets : Wjjj -> Itaujj

Jet Ztau ICELEZ DT D,
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v 4jets : jjjj -> Itauj]
Jet Ztau ICEEZ ., SKIZTEHI>—DD
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W+3jets background

Sample : 4.9M event (3.48 fb1)

Rejection factor : R~70 &L T, RTH
sighal selection cut &9 &, Higgs
Mass window (110-1356GeV) IZ. 2event %
%,->0.57 fb ... too low stat.
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Conclusion

$-VBF process THERL. tau L7+ 3t IZERE T S Higgs HiF
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Back Up



Signal selection

(1) electron Pt>25GeV ,muon P+>20GeV

(2) Tau jet with P+>40GeV AR >0.7(from lepton)

(3) Forward Jet : At least 2 Jet , Pt>20GeV(Leading 40GeV)

(4) Forward Jet : n,*1n<0,|n;m,|>4.4

(5) ny*+0.7< m; <n,-0.7

(6) |cosdy,| < 0.9 for missing Et

(7) Transverse mass between lepton and missing energy less than 30GeV
(8) Missing Et > 30GeV

(9) Invariant mass of the tagged forward jets larger than 700GeV
(10)Central Jet Veto : There is no P+>20GeV jet in n+0.7< n <n,-0.7



As a full simulation problem...

Track multiplicity in Jet
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Z+njets background

M+tautau distribution
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Background

> Major QCD background | O
o W+3jets : Wjjj -> Itfaujj -> depend on mainly TauID Q0

/\
Qv

O
Signal... .bfz*&

o bbjj : bbjj ->ltaujj
bbjj ->1j tau |

> last t-'k of this session

0 JJJJ )i o Irau %0
Nl
o WWjj : WW,jj->tau tau f -> cross section is smaglso
L0 O
o ttbar : WWhbb ->tau tau jj Q.Ob( Q°

Fake of W->lepton(tau) is also suppress with W transverse Mass cut
» Z->1t background Q0
o Z+njets : Zjj -> tau(Dtau(h)jj o
Final state is the same as the signal
So we can only use “central jet veto” for suppress the BG



