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[L£ VS. /s TO PRODUCE 10° H BOSONS
WITH 120, 180 AND 240 GEV MASS

L VS. /s SCALING
FOR LC PROJECTS
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The Higgs Boson Profile
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/
/5 = 350 - 500 GeV

e Compute uu + dd + s5, cc and bb di-jet
flavour tagging probs

e Fit hadronic branching fractions:
e BR(H — bb)/BR(H — hadrons),
e BR(H — c¢c¢)/BR(H — hadrons)
e [BR(H — gg)/BR(H —had.)]

o [BR(H — WW)/BR(H —had.)]

e binned likelihood fit to bkg subtracted di-
jet probs:

BR(H(120) — X) | 6BR/BR | {BR/BR
TDR | ECFA03
bb 0.024 | 0.025
cC 0.085 | 0.120
0.055 | 0.085
\ gg

The Generation of Mass
The Quark Sector

Events/100 fo”

Events/100 fb”

]EWH = 120 GeV, /s = 350 GeV

.5 1 .5 2 2.5 3
light Quark Tag c Quark Tag b Quark Tag

My = 160 GeV, /s = 350 GeV

1.5 2
c Quark Tag

M B hep-ph/9910271
JC Brient, LC-PHSM-2002-003
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‘ What if the Higgs is heavier ? |
~

g Analyse HZ — (1, qq recoil mass at 500 GeV and Hvv at 800 GeV;
<> Extract My, 'y and o from fit to recoil mass, H — W W and ZZ branching fractions
from fit to jet-jet mass in HZ and H — bb in Hvo:
1% =S N
4 i == g \
Z | 4 Simubteddata  my =240 GeV i \\t“‘ .
100 - ] HoWW \/§=500G¢13V s
- 0] H- 171 L =500 fb P —
s _ B Background ! o \\H sl
- — Fitresult o .
Myl 0X/X
GeV | LC-500/800
My 240 | 9 x 1074
'y 240 0.12
: olete” — HZ) | 240 0.04
0 0 0 26?.1" rocons) BR(H — ZZ) | 240 0.10
BR(H — WW) | 240 0.07

\ N.Meyer, K.Desch, My
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‘ Fermion Couplings |

A comparison of eTe” — HZ and Hvv Processes
Estimated Bkg and Nb(H — bb) for [ £ = 1 ab™!
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4 cte” — vvH — bb at /s = O(1 TeV) promising for probing gp ¢ for
intermediate-mass Higgs boson.
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ete” — voHY AT 0.8 TEV

\/g — 0-8 TeV F‘Lﬂssoo— 7.(% |
with Unpolarised Beams 2 i EZJF
HY — bb FOR /s = 0.8 TEV =~ = L |
AND [L =1 AB™! | ol T
w0} 7 ﬂ_
My (GeV) | S/v/B |6 BR / BR oy
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f
v/s = 1.0 TeV with Polarised Beams

<> Analysis at large /s=1 TeV with polarised
beams profits of larger cross section and en-
hanced tagging performances

<> Since 1 ab™! = 570 k H(120) evts.,

rare modes become measurable;

<> Analysis includes full 2, 4, 6, 8 fermion
background generated with WHIZARD.

Channel
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Vs = 3.0 TeV
with Unpolarised Beams

S/VB

HY — bb FOR /5 = 3.0 TEV
AND [L = 3 AB™!

5 BR / BR
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The Generation of Mass
- The Lepton Sector

< BR(H — 7777) with 7-id based on multiplicity and kinematics; BR(H — /1)
observable as rare decay at TeV-class and multi—

H — ww”
Vs = 0.8 TeV

Evts. /1 ab

: s 120125 13?} ﬂ%@m%ﬂﬁ%@ﬁ@és

Te\/ LC;

Evts. /5 ab

My 1120 GeV | 140 GeV | 150 GeV |
Sgme g (at 05 TeV) | 0027 | 0.050
5gHW/gHW (at 0.8 TeV) 0.150 - -
S/ gme (at 3.0 TeV) | 0035 | 0.060 | 0.105

M B, hep-ph/9910271 and JC Brient, LC Note

e

M B and A De Roeck, hep-ph/0111307

> Test g,/ gm-+ coupling ratio to 0.05-0.08 accuracy at multi-TeV LC, compared to
0.03-0.04 at FMC for 120 < My < 140 GeV.

J
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‘ The Quark Masses |

4 )
4 Recent progress in determination of MM Ma(My)  Ms(M) My(E)  My(E)  Ms(E)
heavy quark masses using moments of S Y
spectral distribution in s.I. b decays S 38l \
will make possible a significant reduction Z: . \
in mg uncertainties from B-factory and i
CDF data: 36 \
omg/mg 35| IR
myp 90 — 50 MeV i g
m, 150 — 100 MeV i >
my —m.| 60 — 40 MeV 33 T~
BR 0 BR/BR 3.2 |
HO—>bZ_? 17—>10% 3.1:”“\‘wwwwwwwmwwww\ww
3 42 43 44 45 46 47 48 49
HY - cc|21. —959% m._ (GeV)
M.B. et al, PLB556

e J
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Reconstruction of the Higgs Potential
. )

4 Fundamental test of shape of Higgs potential through independent determination of
gunn in double Higgs production (HHZ and HHvv):

g T Mp=120 GeV
=
&

K Us=500 GeV 14
018 |- / 1.2 :,
e [ Vs=800 GeV 1 } M,=120 GeV
C o8 |-
0.14 L
o6 | M=
o
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e J
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4 SCALING OF eTe~ — vivHH SENSITIVITY
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Telling a SUSY Higgs
from the SM H"Y
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A Higgs couplings to fermions may reveal its SM or SUSY nature: )
(SI\/I: IHIT mf}

ng/fT/ mf/

<> in SUSY couplings to up-like and down-like fermions shifted w.r.t. their SM predictions:

 BRU—fufu) L~ MM
(MSSM BR(h— fafq) X tan?atan® f (ngLM%)J
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A SUSY sbottom-gluino and stop-higgsino loops induce a shift of the effective b-quark )
mass in the hbb couplings:

(Amy o p My tan 8 f (Mg, My, My) |

BR(h — bb, pp) vs. My BR(h — up)/BRgy
1.2 T T T T
BFRth = bb) — P i
1000% BRth — pp.) —— g o
1 L
60 7
D& r i
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06 20 [
04| o |-
20
02 r i
10 -
1] | S :Hw"wHw‘H\‘Hm”m”m”m”m”
a0 100 120 140 180 180 300 100 120 140 160 180 200 220 240 260 280 300
M (Ge ) m, (GeV)
A
M.Carena M.B., M.Spira
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‘ SUSY Higgs Self-Couplings |

4 )

MSSM HiGGs SELF COUPLINGS REGIONS OF LC SENSITIVITY
NORMALIZED TO SM gyrpg tgp sensitivity to Ay,
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 40 - ee—>Zhh _|
H ’ I s = 500 GeV
30
050 20 N
10 -
] g0 100 200 ‘ 500
2 M, [GeV]
< 50 ‘ : :
L tap sensitivity* to Ann
.. 40 - ee—Ahh _
05t Ns=1TeVv
30
< HHH
20 — _
Al
10 -
T L L L L L L L L L L L L L L L L L L \MA\
100 150 200 250 300 1 80 ‘ 160 260 ‘ ‘ 500
M, [GeV]
F.Boudjema, A.Semenov hep-ph/0201219 A.Djouadi et al. hep-ph/0001169
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Heavy SUSY Higgs Bosons

and Cosmology
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4 Retaining the LSP as dark matter candi- )

date in presence of the LEP-2 search limits GENERIC CMSSM REGIONS

requires to investigate specific xy annihilation COMPATIBLE WITHCMB DaTa
mechanism to restore agreement with WMAP
data; : f _ =
] ocus point :
0 ] region E
4 the process Yy — A" at large tan (3 offers i E
a possible solution and will require accurate
o | id annihilati |
determinations of the x} and A” masses and I by A E
. . . ] \‘ mp, b—-sy :
of tan (3 to verify consistency with Cosmology &  { - \— ]
data; o _ .
a5 | ey — \\ —

] 9;2/ co—annihilation region

Charged LSP

: . . — . ':: M2
e J
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tanﬁ VS. MMy VS. m1/2 bt D \
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4+ With O (2000 evts) ab~! the
LC should measure masses of heavy
Higgs bosons to few MeV and
ox BR to 5-10%, when kinemati-
cally accessible;

<& Decay A" — yx can be inves-
tigated and the H", A" total width
estimated for large tan (3, branching
fractions in bb and 777~ can also be
measured.

e
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Higgs Bosons

in Extra-Dimensions
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separated in a fifth dimension, predict the ex-
istence of a radion graviscalar, ¢;

4 through its mixing with the Higgs field the
radion modifies the Higgs phenomenology and
opens interesting scenarios for direct and in-
direct detection at LHC and Lc;

4 L should guarantee observation of both
the h and the ¢ even in most of the regions
within which detection of either at the LHC
might be difficult;

4 At LcC there would be enough measure-
ments and sufficient accuracy to detect Higgs-
radion mixing for moderate to large ¢ values.

e

wp

‘ Higgs-Radion Mixing |

4+ Randall-Sundrum models with 3+1 branes InpiRECT RaDION DETECTABILITY (LHC, LC)
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4 In the ADD model, the mixing width
Fh%graviscalar ~ G(MI%)/MH corresponds to
an invisible decay width, thus perturbing the
SM branching fractions;

4 the LHC should be able to detect the
invisible deacy signal for a large portion of
the Higgs-graviscalar mixing (&) and effective
Planck mass (Mp) parameter space where
channels relying on visible Higgs decays fail
to achieve a 5 o signal;

4 at the LC, the accuracy in determining the
invisible decay width would establish an inde-
pendent constraint on the Mp, £ and 0 pa-
rameters.

e

ABR /B

‘ Invisible Higgs Decay |

ind. method
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M.B. et al, hep-ph/0402062
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