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“L
a

S
ap

ien
za”,

R
om

a

D
e
ce

m
b
e
r

1
2
,
2
0
0
2

H
iggs

m
eetin

g

✦✦✦✦✦✦

D
e
c
e
m

b
e
r

1
2
,
2
0
0
2

H
ig

g
s

m
e
e
tin

g
P
r
o
s
p
e
c
t

fo
r

s
e
a
r
c
h

o
f
n
e
u
t
r
a
l
S
U

S
Y

H
ig

g
s

h
(
p
a
g
e

1
)

b
b

h→
µ

+
µ

−
U

P
-T

O
-D

A
T

E
P
.
V

io
lin

i,
M

.
P
a
n
ic

c
ia

a
n
d

S
.G

e
n
t
ile

U
n
iv

e
rsità
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LEPand Tevatron results on search of neutral MSSM Higgs
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PDG, Phys. Rev. D 66 0100001 (2002),updated
by P. Igo-Kemens.

No indication of of h and A signal found
at LEP

mh > 91.0 GeV mA > 91.9 GeV
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Sapienza”, Roma



Motivation: Perspective of LHC search

From the others channel search at LHC :

Region to study
mh ≈ 100 GeV and tanβ > 10.
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Motivation: Channel h → µ+µ−

A channel to explore this region is:

h → µ+µ−

✦
decay channels of h boson.

✦ +µ−τ+τ−and
H±

A second channel in case of discovery will be an essential
proof of the validity of model.

The correction factors to Higgs SM boson of MSSM higgs
are proportional to:

MSSM dd̄, ss̄, bb̄ uū, cc̄, tt̄ W W, ZZ

e+e− , µ+µ− , τ+τ −

h − sin α/ cos β cos α/ sin β sin(β − α)

H cos α/ cos β sin α/ sin β cos(β − α)

A −iγ5 tan β −iγ5 cot β 0

In a large region of the interesting parameter space

A and h are indistinguishible
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CP-odd and CP even neutral bosons

h and A production cross section
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CP-odd and CP even neutral bosons

Difference of mass and width neutral boson h and A
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Sapienza”, Roma



Signal:gg → h0bb → µµbb and qq̄ → h0bb → µµbb
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Background processes

Signal: h → µ+µ− and bb̄

✦ +µ− and bb̄:
σ· Br (h → µ+µ−) ≈ 0.1 pb, at tanβ = 30 and mh

= 110 GeV.

✦ ∗ → µ+µ− and bb̄

- σ· Br (Z → µ+µ−)≈ 1500 pb.
✦ +µ−bb̄:

σ· Br (Z → µ+µ−)· Br (Z → bb̄) ≈ 0.15pb.
⇒ Same order of magnitude of signal.
Reduced by kinematical cuts.

✦ t̄ → W +W −bb̄ → bb̄µνµν.
σ(tt̄)· Br (t → b W)· Br (W → µν) Br (t → b W) ·
Br (W → µν) ≈ 5.84pb.

⇒ Missing energy in the event.Used to reduce this
background.

♠ The two b-jets are more energetics → easier
identification by b-tag.

⇒ Using ONLY one b-jet identification might improve
signal/background ratio.
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Signal and Background simulation

Data taking scenario: high luminosity.
Expected total integrated luminosity:∫ L dt= 300 fb−1.

Generation: PYTHIA Version 6.203

✦ +µ− and bb̄:
8 points tanβ [15,50]
7 points mA [95 GeV,125 GeV]

✦ +µ− and bb̄: ⇐ (NEW)
8 points tanβ [15,50]
7 points mA [95 GeV,125 GeV]

✦ +µ− and bb̄
in the high Pt region (Pt > 80 GeV).

✦ +µ−bb̄:

✦ t̄ → W +W −bb̄ → bb̄µνµν.

Nev generated corresponding to 5 times
the expected integrated luminosity

Detector simulation: ATLFAST version
2.60

December 12, 2002

Higgs meeting
Prospect for search of neutral SUSY

Higgs h (page 9)

bb h→ µ+µ−
UP-TO-DATE

P. Violini, M.
Paniccia and

S.Gentile

Università “La
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“
L
a

S
a
p
ie

n
z
a
”
,
R

o
m

a



In
n
er

D
etector

recon
stru

ction

kin
e

E
n

tries 
 7864

M
ass (G

ev)
40

60
80

100
120

140
160

N events

0

500

1000

1500

2000

2500

3000

3500
kin

e
E

n
tries 

 7864

recid
E

n
tries 

   1.654935e+07

recid
E

n
tries 

   1.654935e+07

-
µ +

µb
 b

→ 
 0

h
b

b

 generated 

 inner detector 

 reconstruction

D
e
c
e
m

b
e
r

1
2
,
2
0
0
2

H
ig

g
s

m
e
e
tin

g
P
r
o
s
p
e
c
t

fo
r

s
e
a
r
c
h

o
f
n
e
u
t
r
a
l
S
U

S
Y

H
ig

g
s

h
(
p
a
g
e

1
3
)

b
b

h→
µ

+
µ

−
U

P
-T

O
-D

A
T

E
P
.
V

io
lin

i,
M

.
P
a
n
ic

c
ia

a
n
d

S
.G

e
n
t
ile

U
n
iv

e
rsità
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Inner Detector reconstruction bckg subtracted
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tan β = 20 and mh = 120 GeV (sigle b tag)

Massµµ (tanβ=20, h0
mass=120)
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tan β = 20 and mh = 120 GeV (single b tag)

Pt miss (tanβ=20, h0 mass=120)
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tan β = 30 and mh = 95 GeV (sigle b tag)

Massµµ (tanβ=30, h0
mass=95)
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tan β = 30 and mh = 95 GeV (single b tag)

Pt miss (tanβ=30, h0 mass=95)
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Z → e+e− and Z → µ+µ−

Difficulty in neutral h boson search:

Precise knowledge of background.

in particularly:

Z → µ+µ−

✦

Z → µ+µ− Z → e+e−
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Z → e+e− and Z → µ+µ−

The final state for the background

determination could be:

two b-jets + e+e−

✦

decays.

BUT .....
✦ +µ− and Z→ e+e− have

different inner-bremmstralung
(ATLAS-PHYS-95-075).

✦

generator level. Detector performance
is not implemented.

December 12, 2002

Higgs meeting
Prospect for search of neutral SUSY

Higgs h (page 24)

bb h→ µ+µ−
UP-TO-DATE

P. Violini, M.
Paniccia and

S.Gentile

Università “La
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Z → e+e− and Z → µ+µ−

✦

modifies in different way the

shapes invariant mass of electrons

and muons.

Me+e− and Mµ+µ−

difference up to ≈ 40 %

✦

● T > 7 GeV or

●

track.

added to four-momentum of

electron p.

Me+e− and Mµ+µ−

difference reduced to ≈ 10 %
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Z → e+e− and Z → µ+µ−
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Z → e+e− and Z → µ+µ−
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Z → e+e− and Z → µ+µ−
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Discovery plot at S/
√

B = 5 with 300 fb−1
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Discovery plot at S/
√

B = 3 with 300 fb−1
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S/B plot at S/B = 0.01 with 300 fb−1
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S/B plot at S/B = 0.01 with 300 fb−1
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S/B plot at S/B = 0.02 with 300 fb−1
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