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|.The theoretical uncertainty in the ratio can be at percent level, which
requires at least 10 K events to guarantee the statistical uncertainty.
2.Two promising decay channels can be measured at a 100 TeV machine:
H = ~yy, Z =010
H — bb, Z — bb
where the second one might be the only channel to be accessible at HL-
LHC. It requires at least one lepton to be a trigger.

tt(— 0* + X)H(— ~v) tt(— = + X)H(— bb)
100 K events (10 ab-1,no cuts) 50 M events (10 ab-1,no cuts)
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= vy

ttH (— ~vvy) ttZ(— (T07) ttyy
tt — jjjjbb || 2.546-10*  1.295. 3.315 - 10 pr; > 2!
tt — (vjjbb || 2.457-10*  1.239. 3.970 - 10° prp > 2!
tf — (vlubb || 7.013-103  3.452.10°  1.030- 10 PTy > 25 GeV, 1| < 2.5,
t— rujjbb || 1.237-10%  6.152-10°  1.600- 10 120 eV < gy < 130 GeV,
tt — (vrvbb || 6.967-10°  3.396-10°  9.640 -
tt — rvTrbb || 1.739-10°  8.605-10*  2.327.

sum 7.812-10%  3.921. 1.041 -

pre+ /r+ > 20 GeV, |'/I:/Tt| < 2.5.
ET.miss > 20 GeV.,
ARJ'J- > 0.4, AR;,J- > 04. ARy, > 0.4.

|.The rate (~100 K events) implies one needs at least O(10%) efficiency to
reconstruct the signal events.

2. Good S/B. In the above cuts condition (without optimization), S/B ~ 7. One
can still 2-3 times further loss of efficiency beyond the parton-level cuts.

3. ttZ has enough events because of large branching ratio.
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H — bb

) B 2008 L0 Dynarseal Suste 1 |.The rate (~50 M
115<M(bb)<135,P1(b,j)>20,In(b,j)I<2.5 - events) iS much Iarger
than 10 K. However,
the background is also
large.
2.There is much room
to optimize by using
top tagging techniques.

MadGraph5 aMCE@NLO
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H — bb

D s o ool o -1 I.The rate (~50 M
115<M(bb)<135,P1(b,j)>20,In(b,j)I<2.5 1 events) iS much Iarger
than 10 K. However,
the background is also
large.
2.There is much room
to optimize by using
top tagging techniques.
3. By boosting Higgs
alone is not good for
optimize S/B.
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H — bb

2006 NLO Dynarmical st 1 1.The rate (~50 M
events) is much larger
than 10 K. However,
the background is also
large.

2.There is much room
to optimize by using

115<M(bb)<135,P(b,j)>20,In(b,j)I<2.5

MadGraph5 aMC@NLO

top tagging techniques.

3. By boosting Higgs

alone is not good for

optimize S/B.

4. Instead, by boosting

iggs and top together
o i still maintains S/B ~

10 K i 2-3. One can also use
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BACK UP
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BOOST

ttH(->bb) production at 100 TeV FCC
MSTW 2008 NLO,Dynamical Scale

115<M(bb)<135,P1(b,j)>20,In(b,j)<2.5
final state Ivjjbbbb

MadGraph5 aMC@NLO

Fraction

S/B

10 K

events

FCC HIGGS/EWSB WORKSHOP

Wednesday, February 25, 15

HUA-SHENG SHAO




BOOST

ttH(->bb) production at 100 TeV FCC
MSTW 2008 NLO,Dynamical Scale sum,bkg

115<M(bb)<135,P1(b,j)>20,In(b,j)l<2.5  sumsig
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BOOST

ttH(->bb) production at 100 TeV FCC
MSTW 2008 NLO,Dynamical Scale sum,bkg
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BOOST

ttH(->bb) production at 100 TeV FCC
MSTW 2008 NLO,Dynamical Scale sum,bkg

115<M(bb)<135,P1(b)>10,In(b)I<5 sum,sig
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ISOLATION

ttH(->bb) production at 100 TeV FCC
MSTW 2008 NLO,Dynamical Scale

5<M(bb)<135,P1(b,j)>20,In(b,j)I<2.5
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ISOLATION

ttH(->bb) production at 100 TeV FCC
MSTW 2008 NLO,Dynamical Scale

115<M(bb)<135,P1(b,j)>20,In(b,j)I<2.5
i tate Ivjjbbbb
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ISOLATION

ttH(->bb) production at 100 TeV FCC
MSTW 2008 NLO,Dynamical Scale sum,bkg

<135,P+(b,j)>20,In(b,j)I<2.5 sum,sig
Ivjjobbb,bkg
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ISOLATION

ttH(->bb) production at 100 TeV FCC
MSTW 2008 NLO,Dynamical Scale

115<M(bb)<135,P1(b,j)>20,In(b,j)I<2.5
final state Ivjjbbbb

MadGraph5 aMC@NLO

Fraction

S/B

10 K
events

FCC HIGGS/EWSB WORKSHOP
Wednesday, February 25, 15

HUA-SHENG SHAO




RAPIDITY

ttH(->bb) production at 100 TeV FCC
MSTW 2008 NLO,Dynamical Scale Ivjjobbb,bkg - --~-

115<M(bb)<135,P(b,j)>20,I(b,j)l<2.5 Ivjibbbb,sig ——
final state Ivjjbbbb
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RAPIDITY

ttH(->bb) production at 100 TeV FCC
MSTW 2008 NLO,Dynamical Scale

115<M(bb)<135,P(b,j)>20,In(b,j)I<2.5
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RAPIDITY

ttH(->bb) production at 100 TeV FCC
MSTW 2008 NLO,Dynamical Scale

115<M(bb)<135,P+(b,j)>20,In(b,j)|<2.5
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