


. Improvement of ttH reconstruction is importante
because measurement of the ttH cross section allows

to determine the Yukawa coupling constant of quark
top.



. Efficiency for different processes

. H reconstruction with the 2 leading photons:

~- ttH : 0.79
- ggH : 0.90
—- zZH: 0.86
- wH: 0.86

.How to explain the difference between ttH efficiency and
the others ?
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. Pairof y is selected for :

. It seems that some time photon, with higher pT than second photon comming
from the Higgs, appears.
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. By taking y1y3 when y1y2 are not selected gives ttH efficiency 0.79->0.87



. Comparaison with others processes shows the mis-combination of photons seems to
be specific at ttH

. One takes y1y3 when y1y2 are not selected :

2 offici 3 affini
ttH y%?2 efficiency vs y'y? efficiency ggH v'? efficiency vs y'y* efficiency

non selected 12.6 %+-0.4%

non selected 9.0 %+-0.3% Y3 0.7 %+-0.1

3 7.8 %+-0.3%

T2 79.6 %+-1.0% T2 90.3 %+-1.1%

ttH ggH



Comparaison with others processes shows the mis-combination of photons seems to
be specific at ttH

. One takes y1y3 when y1y2 are not selected :

zH y4y2 efficiency vs v%® efficiency wH y'y2 efficiency vs y'y® efficiency

non selected 11.7 %+-0.3% 3 1.8 %+-0.1 non selected 11.5 %+-0.3% 143 1.5 %+-0.1

2 (1] 1]
r],-1,),2 86.5 %+-1.1% Y2 87.0 %+-1.1%

ZH wWH



. Missing efficiency comes from this photon

. To improve ttH we have to identify this photon
. Where does this photon come from ?

. ldentification with true photon from MC using AR<0.5
and ApT/pT<0.1

— No true photon from MC match with this photon
— It's a fake photon



Where does this fake photon come from?

Possible cantidates:

JW->ev ?

W->pv ?

L, ® - MW->T1v ?

| ¥ W->qq ?
A | .b from t ?

-



.How to count the origins:

.Processes the MC samples in order to get only tree level informations :
.Using mc_status, with selection mc_status=3
.Informations for one particule are stored in an structure named element

typedef struct element element;
struct element
{
vector<element> children;
vector<int> parentld;
float pt;
float eta;
float phi;
int pdgld;
int order;
int index;



All data process are stored in :

data[event][order][element].children

vector<vector<vector<element = > > data;

f

t
l!-' -
H |

.To check this process one can print tree
level :

First number

.is the pdgld of
.the particules
.Second number

+ .1s the index of the
.particule




Event selection
Candidate selection

Candidate identification




Forall event

Couple 1-2 is selected

Couple 1-3 is selected
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Event selection
Candidate selection

Candidate identification

Event selection ;

.For number of
detected photon is
higher than 2

And y1y2 is not
selected, and
v1y3is.




For all order=>3

For all particule
of the order

particule has
not been used

Particle is marked
as used

Event selection
Candidate selection

Candidate identification

<

.Candidate
selection ;

-When particule
has not been used

When it match
with second
leading photon,
dR<0.2

.dR<0.2 has been
chosen in order to
limit times where 2
candidates are
selected for one
event.(9 for 485
event select)




Event selection
Candidate selection

Candidate identification

Same things for muon, ‘Candldate
"4l identification

->electron-neutrino particle is e

with W parent

is select as origin

b from tis chosen
as origin

particle is b
with t parent

particle is W

For children of W

W->electron-neutrino

is select as origin W child is an electron

Children of W
are marked as

used Same things for muon,

tauon, and quarks

particle is photon
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Couple 1-2 is selected

Couple 1-3 is selected

For all order=3

For all particule
of the order

particule has
not been used

Event selection
Candidate selection

Candidate identification

Same things for muon, ‘The |OOpS on the
""" 48 orders and on the

¥ particules are not
C s broken when
A candidate is
iIdentified in order
* to not make an
oo W imbalance
¥ because of the
double selection.
®

Children of W
are marked as
used

Same things for muon,

tauon, and quarks

Particle is marked
as used

particle is photon

¢
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. Some branching ratio in order to validate the code :
. Distribution in agreement with PDG data

Branching ratio of the W | ttH finale state from the two W |
V=tV TNy
w->|.l\-' )

.8 %

44.6 %



. Where does this fake photon come from?

Origin of the fake photon .
b from top . This fake photon seems

44.5% come mainly from b and
jet

W->Ly
0.2 %



. We have studied H reconstruction for ttH production process
with H to yy

. We found a lower H reconstruction efficiency on ttH compare to
others processes.

. The efficiency loss in ttH can be explain by a fake photon mainly
due to the b from top and W->qq.

. The identification of the fake photon could improve the
efficiency from 0.79 to 0.87 by including third photon in H
reconstruction.

. | will check a way of reconstruction on tt pair.
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