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« h—bbimportant for measuring Higgs Yukawa coupling
 viable only for associate production with top

 use top for triggering

« Hadronic channel 45.7% of top branching ratio

« Signature: R —
— high jet multiplicity: 8 jets, of which -
— 4 are b-jets e -
_ high pt

e C
3

=

Many issues in common with semileptonic - O
top decay channel tth. e S T G B
Many issues in common with hadronic top
Focus on Standard Model Higgs
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Introduction: generator-level

Signal Sample: Pythia, with UL event, full simulation

| Generator Level Higgs Pt |

| Gen Lev b-quark P_t spectrum h_gen_bPt
o Entries 11355
= 600 Mean 7.132e+04
b RMS  4.95e+04
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All hadronic channel, require jet multiplicity trigger.
B-trigger essential at higher lumi.
Use case for B-trigger plus multiplicity

Preliminary phase: 4j23 unprescaled 4J23, JE240
B-triggering can include 3B45. Studies on-going, especially for 10%

Preliminary cuts used in this analysis:
- 28 jets p. 220 GeV,

- 2 1bjet p_265GeV,
« > 3 b-tagged jets.

(not final, subj to change)
Tentative menu for 10% (A. Coccaro, F. Parodi, Genoa)

L1 L2 EF
3j42(1330) 2B42 3L1ijets(116 Hz)  2B42 (33 Hz)
4j23(1400) 3B23 4lijets (43Hz)  3B23 (1.6 Hz)
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Backgrounds

» All tt+jets backgrounds:
« WW + 4b
* WW + 2b + 2
* bb + 2jets (+2jets from hadron shower)
* 6 jets (+2jets from hadron shower)
s WW + 14 jetS [ Generator Level b-quark P_t spectrum ttbb QCD MC6855 | Em:;fm_b:’:z?g
. tt+jets RE) B21%eind
« tW (W to jj) 500
« tt bb “irreducible’” QCD background
* ttZ, Z—bb “control channel”, (low o)

softer spectrum wrt signal

300

MC samples: s
tt+jets: MC@NLO + Herwig
tt bb: AcerMC +Herwig 8.1 fb 100

P; (MeV/c)
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Support studies: b-tagging

| Btagging Effciency vs. pt ttbb threshold=4 |

Using standard b-tagging,
threshold = 4

Efficiency with respect to
generator-level information

number of b-jets no ET cut
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" ttbb
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jetP_ (MeV/c)

Soft lepton may improve tagging:

Prob at least one muon or electron

in ttbb: 80%

Efficiency critically depends on b-tagging
performances

Durham 11 Jan 2008 ATLAS UK
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Analysis layout

| Just combinatorial b-jet invariant mass

h_ptcut_crude_higgs

Entries 3286
Mean 1.877e+05
~, = RMS 9.84e+04
= — ¥2 I ndf 118.7 /85
- Prob 0.009261
0120 — p0 0.0009399 + 0.0013158
et - pl 3.732e+04 + 2717
c - p2 1.07 £ 0.13
- - p3 1.22e-05 + 6.37e-07
g 100 — constant 1.639e+06 + 359142
= n Resol. 1.536e+04 + 3367
v ~ Mass 1.127e+05 + 2239
g L
80—
60—
40 —
20—
-y 3
D L1 11 | L1 11 | | | | | | | L1 1 1 | L1 1 1 | L1 11 | L1 1 1 | L1 1 1 | el | 1 X1 0

0 50 100 150 200 250 300

350 400 450 500

bjet b-jet invariant mass (MeV/c?)

Just combining 2 b-jets
ET1 > 65 GeV

ET2 > 20 GeV

Ptcand > 50 GeV

QCD background overwhelming
at this stage. Look for top

No use of Generator Level information from now on

Saverio D'Auria — University of Glasgow
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Analysis layout

| W candidate P_>= 50 GeV |

%wuf_ }l ean h Mw:°12333§ Use lose b-tag veto (tag < 0) on both jets
e * m Require 'seed' jet PT > 65 GeV/c
& sof- + { H H H Require 'second’ jet PT > 20 GeV/c
F J[H ﬂpl + HHHH ﬂ Require W candidate PT > 50 GeV/c
SR
1 | %ﬁﬁﬁ - cates
e | m oo Consider W candidates if
5 +H H ++H+Hﬁﬂ%ﬁwﬂw 74 <M < 96 GeV
DD...+1|....|....|....|....|....|....|....| ........ x10°

50 100 150 200 250 300 350 400 450 500
jet jet invariant mass (MeVic?)
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Analysis layout

Top candidate invariant mass top pt>100 |

3 . 0b _hMiop plouts Require b-tagging on third jet
E E J[ Mean 2.316e+05 but no pt CUT
A
I-I=J1ou;— “d ﬂ Require pt __ > 100 GeV
80—
s ﬁﬂ ﬂHHH Select candidates with
: + )
sl f H+H fy 155 <M__ <192 GeV
- Jr H]l HH H cand
20f- : il
. + Wty b
n‘....|...4u+r+....|....|....|....|....|....|..+.+.+|.++ﬁ+#r+x103A|| cut values need to beoptimized.
0 50 100 150 200 250 300 350 400 450 500

invariant mass (MeV/c?)
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Analysis layout
One Top Found: Higgs candidate invariant mass Hpt>50 | h_higgs_mass_50
3 10 :lr::!: 717:3:
Q - -
r 6“;_ | At this point, one top is found,
E 50— H | we can use remaining b-jets to
405_ | | build invariant mass spectrum.
: H } w Still dominated by 'self-combinatorics'
30—
b H J[ Hﬁwﬂ Here require
- }H * + | Hﬁw + both b-jets (thr =4)
oy + +H ity Pt(1) > 65GeV
R |Jr P N I |Jr. L .ﬁjfHﬁ#rjﬁjrhjfﬂﬁhl'lﬁlJmLJf.Jr#.JwasP’[(Z) > 25 GeV
DD 50 100 150 200 250 300 350 400 450 500

b-jet b-jet invariant mass (MeV/c?) Candidate Pt > 50 Gev
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Analysis layout

| Second W candidate invariant mass |

- h_MwSecond
3 ﬁ H ees L aeea:|  Repeat for second W,
e + il avoid using the same jets,
140— 1[ J[ . . .
- | | ﬂ b-jet veto, no pt cut this time
100 J[ H
80 ;— % J[ wﬁﬂl
::; ﬂ%ﬁ J[ + | Second Top candidate invariant mass
- | ++++J[ JUUr HJF + 100[— R Wiy __
20— ntries
SRR +++ |+. .+.+.H|H.+Jﬁ +.++.+Tﬂ+fr+.Jr+.++L+#.++.++fr+h+R HHx10? | I
% 50 100 150 200 250 300 350 400 450 500 80 }

[=1]
o
|III|III|III|III

Apply the same invariant mass cuts +
Add b-jet, no pt cut " H jH ﬂ |
+
At this point we have used 6 jets. 20f +” HHWHH b
0:' T A T R J[JFH |J[ﬂ*.J“r.Jr+.++|++.t++.h++|++.+ﬁ+.++.++><103

Saverio D'Auria — University of Glasgow Durham 11 Jan 2008 ATLAS UK




0e000000O0OCGOOOCGOOS OO
A University

&F of Glasgow

Preliminary Results

Higgs candidate two tops full reco 1bj65 pt> 60

- — h_higgs_twotops_1b65_&0
6 14 Entries 181
Mean 1.468e+05
m L
= B
w 121
2 B
= |
|.|=J 10— H
8
6 - [
u_llllllllllllllllll |II|_| |-||-|_I_|-|||||||-|J_|-|_I_|-|lll
0 50 100 150 200 250 300 350 400 450
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Still visible signal !

112 candidates from

9750 MC signal events
Corresponding to 63.8 fb-1
e=11%

Signal Width = 22 GeV

Expect 18 candidate
events in 10 fb-1

CUTS not optimized !!
%10

500
b-jet b-jet invariant mass (MeV/c?)
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Preliminary results

| ttbb QCD two tops full reco 1bj65 pt> 60 |

M
(ks

Background:

dominated by ttbb QCD production
Consider only this for the moment
Apply exactly same procedure
Statistics not sufficient for shape
analysis.

Require more MC with fast sim.
114 background events in 10 fb-1 4
Un-optimized significance:

h_higgs_twotops_1b65_60
L Entries 250
Mean 1.853e+05

10

Entries in 5 GeV

1)

[=2] =)
III|III|III|III|III|II
]
1
I—|

SNB=1.7cin 10 fb' ’ | H ﬁ m

S/VB z 2.9 G in 30 fb_1 D L1 1 | L1 1 | | L1 1 1 | | | | | ’Tl l l 1 ||_||| | | H | |-|H | H| | HX103
. . . . 0 50 100 150 200 250 300 350 400 450 500

S|gn|flcance dilution for the b-jet b-jet invariant mass

“Look elsewhere effect” not so

large if restricted search range < 150 GeV.

Probably not “discovery channel’, .....not “disney channel” either, results can improve.
Optimization:

Calculate € and B (from fit) for various cuts, maximize €/ (1.5 +VB) for stat coverage

Saverio D'Auria — University of Glasgow Durham 11 Jan 2008 ATLAS UK
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Conclusions and plan

| hadronic tth Signal + ttbb Background |

(%]
(4]

D_IIII|IIII|IIII|IIII|IIII|IIII|IIII|

p On-going work

Cuts not optimized * Plan to use larger fast MC statistics for
background: present limitation

* Intend to use shape analysis and fit for
signal significance. Stat forum

* Precise experimental measurement of
tt + jets needed to pin down the
background.

- " Precise measurement of b-tagging

TS0 100 150 200 250 300 mii”ﬂani'ﬂfass?i‘lwc?;’? efficiency. Systematics.

* Trigger optimization, and preliminary cuts.

Entries in 20 GeV
Y w
(3] (=]

[~
=

-
3,

-
o
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o

Short term plan:

Optimization to be performed.

Run on other background MC samples tt+jets, remove double counting of b-jets
(MC@NLO). Preliminary version almost ready for CSC note.

Double semi leptonic top decay: had just a quick look, most samples exist,

Help very welcome
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h_pteut1_crude_higgs
Entries 7590

[E tth all hadronic signal cand p_> 50 no top |

-
8 300 [ | Mean 1.759e+05
n B |
£ I
8 250 I
5 ]
= = "
S LI
2001~ i
~ TT |li|| Top Found: Higgs candidate invariant mass p, cuts
= | [ o |
1501 | i iy il > 70 h_higgs_mass_00
N ' i e F 1 .
B I S o u Entries 1745
B ! i 3 n -~ Mean  1.76e+05
100— & OTRY. £ 6op RMS  8.965e+04
1 h W —
[~ i ! I%l. l 2 [~ i
- +,L TT+“,+ . = 50—
50— i K +:77:L;'.- : I.I=J —
- 1 1 |l,||I,iTI”III - 1'LL1'L
D_I-IrfllllII|IIII|IIII|IIII|IIII|IIII|II”IIIII 40—_ B
0 50 100 150 200 250 300 350 [~ LL i
b-jet b-jet invariar 120 :_ _IJ-,_LJL
20— LI ﬂj HFII
10
D:III IIII|IIII|IIII|IIII|IIIIIII | W‘mrrlx1ns
0 50 100 150 200 250 300 350 400 450 500

b-jet b-jet invariant mass (MeVic?)
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