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introduction

* Direct measurement of Yukawa coupling

e Update tth study to reflect a change in Mh 120 to 125 GeV
* Production cross section(eLpR) : 1.07 = 0.809 fb

* Decay branch h->bb :0.68 - 0.577

* Nsignal (Mh125) ~0.64 X Nsignal(Mh120)

signal
tth 2 bWbWbb = bqgbgqgbb

Main Background

ttZ 2 bWbW+(bb, qq, II, vwv) =2 bggbgg+bb, qq
ttg 2 bWbWbb = bgqgbqgqgbb

tbW =2 bWbW-> bggbqqg



Expected Number of Events @ 1000fb-!

e Mh=125 GeV
 Production cross section
Process o (th)
e; e — tth 0.809
EEEE — ttZ 4.04
e; ep — ttg*(bb) | 1.93
e e, — thW 1633
epe; — tth 0.340
epe] — ttZ 1.32
epe; — ttg*(bb) | 0.86
enef — thW 700

* Branching ratio

Decay mode BR
h — bb(Mh = 125GeV) | 0.577
tt — bggbqq 0.457
tt — blrbqq 0.438
tt — blvbly 0.105

* Scale factor related to polarization

Wight for (F,-, Pp+) = (-0.8,+0.3)

er €ps (Po—, Pot ) = (—1.0,+1.0)

0.585 (=0.9%0.65)

€net, (Po,Poy) = (+1.0,-1.0)

0.035 (=0.1*0.35)

e MC samples and expected number of events with no cut

tth(tt6j hbb) | tth(ttall hnobb) | tth(ttindj hbb) | tth(tt212n2;j hbb) ttZ | ttg*(bb) thW
# of events (1000 fb—1) 127.9 205.2 122.6 20.3 | 2409.6 | 1159.1 | 979807.7
# of events (e ep) 2100 3400 2000 500 | 24527 12200 269054
# of events (epe; ) 900 1400 900 200 | 11000 8000 92200
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Event Selection

Y8—>7 (8 jet event)

No Isolated Lepton

B jet candidate = 4

|Jet cosB| < 0.99

X2 < 9.5

Leading 2 Jet Energy Sum

Lowest 3 Jet Energy Sum

top candidate Mjjj = 140 GeV

h candidate Mjj = 80 GeV
100 GeV < h candidate Mjj < 155 GeV



Y8—>7 (8 jet event)
No Isolated Lepton

Jet clustering : Durham algorithm
min{E7, E¥}(1 — cos )

Y, = =F

cm

v’ Used forced 8 jet mode
v' apply “Y8—>7 >0.0009” to select 8 jet event

* |solated Lepton

COS Oeone = 0.98

Definition

E{'.O]_’l{'. '< \/G(Ef — 15)

v’ Require No Isolated Lepton



v' B jet candidate > 4

Njet (b tag>0.2) > 4

Njet (b tag > 0.6) = 3

Njet (b tag >0.8) = 2

Njet (b tag>0.85) > 1

v |Jet cosB| <0.99
reject events which include very forward jet(s)



X2 Cut

2 (i‘fmﬂf{(h- j2) — Aangle(higgs jj) ) |
Ugangle(higg& 77)

| 2 | ., 2
N (mjgjz;j:; — J_fmp) N (??1j4j5 — J[W)
o ﬂ'ft op o M W

, 2 | | 2
N (;rszjTjE — J[mp) N (mj?jg — J[W)
g ﬂ"-ft op g ﬂ-{ W

Miop = 171.9 GeV * btagvalueofj,j,, js; jg = 0.2

OMiop — 15.5 GeV

My = 80.385 GeV (PDG)

Oy = 9.8 GeV

Aangle(jj) = \/(Acos ;)2 + (Ag;;)2 * /s =500 is almost tth threshold
Aangle(higgs jj) = 2.714
TAangle(higgs jj) — 0.369

. ﬁhiggs should be small
* Large angle between 2jets

v' Require 2 <9.5 :



Lowest 3 Jet Energy Sum

Jet Energy and M

top

range

v’ Leading 2 Jet Energy Sum < 207.5 GeV
v’ Lowest 3 Jet Energy Sum > 86.65 GeV

v’ top candidate Mjjj = 140 GeV

h_recESG7Sum
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Shape of ttbar background
and h candidate Mjj range

* check ttz event shape of
2 b tag + Y8>7 < 0.008 category and
4 b tag category
* ttZ event of these categories has similar shape in Mjj > 80 GeV

v Use ttbar event shape of 2 b tag + Y8=>7 < 0.008 category
v’ Scale factor is calculated from # of event in Mjj=80 GeV
v' Apply higgs candidate Mjj = 80 GeV
Enhh-ir::hms:ss Ent:ﬁ:eesmma?zzo
BDE_ ttZ RMS | 254 1005_ ) ‘ ]
uf 1[ J{ 2b tag Brown S ttbar
of- | 4b tag Blue -] 2b tag
s ﬁ i H “E T I (eLpR,
“F “- | bbcyyc, bbuyyu
£ ﬂﬁﬁ 0= - yyoyyu, yyuyyc)
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event selection table

At last, select a Mjj range which maximizes S/vS + B
v' 100 GeV < h candidate Mjj < 155 GeV

Selection tth(ttbj hbb) | tth(ttall hnobb) | tth(ttindj hbb) | tth(ft212n2;j hbb) itZ | tig*(bh) th W
No Cut 127.9 205.2 122.6 203 | 2409.6 1159.1 | 979807.7
Ya_.7 (8 jets) 87.0 105.2 18.4 0.4 | 698.4 231.7 | 60394.6
No Isolated Lepton 81.6 1.3 3.6 0| 582.0 201.6 [ 53871.2
b jet candidate > 4 17.3 1.0 1.7 0 71.3 BT.6 1106.3
| Jet cosé | < 0.99 15.1 1.8 1.6 0 67.3 82.8 101.5
y- < 0.5 33.2 1.1 0.6 0 16.5 33.7 148.8
Leading 2 JetEnergySum < 207.5 GeV 32.1 1.1 0.6 0 12.7 22.2 75.8
Lowest 3 JetEnergySum > 86.65 GeV 31.6 1.0 0.4 ] 11.0 10.0 67.4
Miop = 140 (GeV) 30.7 1.0 0.3 0 39.6 17.9 19.5
h Candidate M;; = 80 (GeV) 27.0 0.7 0.05 0 29.2 8.5 19.3
100 < h Candidate M;; < 155 (GeV) 20.2 0.3 0 0 13.2 1.1 10.0

 Count Number of tth and background events
 Ntth=20.2
 Nbackground =27.7
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significance

[ ]ttH(tt6q,hbb)
Il ttH(other)

10— = ttbb
ol e 4
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+ S/NS+B=292, |pg/g,~17%]

/5 =500 = +/5 = 550

tth (eLpR) 0.809 - 2.907 fb
ttZ (eLpR) 4.04 > 6.382 fb » SINS+B:292>"~7
ttbb(eLpR) 1.93 - 2.14 fb

P

Number of Events / 5 GeV
N

o N
|
|
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Summary

e ttbarshape: 2 b tag category (very low stat 4b category)
 Ntth=20.2
 Nbackground =27.7

* S/NS+ B =292, |Ag,/g,~ 17%]| (stat only)

issues
* Lack of MC stat. will make large systematic uncertainty
e ttbar shape

Todo

* Estimate systematic uncertainties
* need large stat. MC samples

e ttg—2>ttqg sample



