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Higgs production at LC
The main Higgs production mechanisms at LC

Higgs-strahlung
Gauge boson fusion

Radiation off top quarks
Double Higgs-strahlung
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Higgs production at LC

From A. Djouadi hep-ph/0604109



Determination of Higgs properties
Higgs Mass                       
Higgs Spin-parity
Higgs couplings to gauge bosons
Higgs width and branching ratios
Higgs couplings to top quarks
Tri-linear Higgs self-coupling 
Reach to a precision of several %
Theoretical predictions within percent level are 

necessary.
Radiative corrections to the Higgs production are 

important!



EW corrections to

Motivation: this process is used to determine 
the top quark Yukawa coupling
QCD corrections  were well know
hep-ph/9808433,9808443 

EW corrections have been presented by 
three groups
Y. You, et. al, hep-ph/0306036
G. Belanger, et. al, hep-ph/0307029
A. Denner, et. al, hep-ph/03070193
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Tree level Feynman diagrams

Sample one-loop diagrams

Use FeynArts, FormCalc, LoopTools to Calculate the virtual correction.  Use 
CompHep and Grace to calculate the photon emission. 



Typical results httee →−+



Results(continue)



EW corrections to                    in MSSM
J.J. Liu hep-ph/0507293

Higgs sector in MSSM
Enlarged Two-Higgs-Doublets:
Five physical states:
Input parameters: 
Other parameters at tree-level 
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Parameters in other sectors in MSSM
Sfermion sector:

are assumed to be 
degenerated as
The soft trilinear couplings are
Chargino-neutralino sector:
soft-breaking gaugino mass parameters

with GUT relation
Higgsino-mass parameter 

LEDUQ MMMMM ~~~~~ ,,,,

flq AAA ==
susyM

21, MM 2
2

1 tan)3/5( MM Wθ=
μ



EW corrections to                       in MSSM
Tree-level Feynman diagrams

Sample one-loop diagrams
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Results



Results (continue)
Dependence of the relative corrections on       

with   21 , MMGeVs 800=
AM



Results (continue)
Dependence of the relative corrections on βtan



Results (continue)
Dependence of the relative corrections on μ



Results (continue)
Dependence of the relative corrections on SUSYM



Results (continue)
Dependence of the relative corrections on 2M



EW corrections to

This process is used to determine Higgs self-
couplings and reconstruct the Higgs potential.
Simulation showed a precision of about 10% on 
the total cross section can be reached with high 
integrated luminosity                     :
hep-ex/0101028
EW corrections to this process have been 
presented by two groups

R. Y. Zhang, et. al, hep-ph/0308203
G. Belanger, et. al, hep-ph/0309010
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Tree level diagrams



Results to hhZee →−+



Results (continue)
Dependence of the relative corrections on Higgs mass



Results (continue)
Dependence of the relative corrections on collide energy



Results: compare with hep-ph/0309010
from hep-ph/0309010



EW corrections to
hep-ph/0604127

Be useful to probe Higgs coupling to Z 
bosons
Test the quadri-linear couplings (such as 

) which do not exist at tree-level 
in SM
Could be potential backgrounds for new 
physics
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Results to ZZHee →−+



Results (continue)



Results (continue)



Summary

Higgs properties can be determined with high 
accuracy at the ILC
Theoretical predictions of the cross sections for 
Higgs production at the ILC within per-cent 
accuracy are necessary
We calculated the NLO EW corrections to the 
cross sections for
The relative corrections are significant: from 
several % to a few 10% depending on collide 
energy, Higgs mass and other parameters
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Thank you!


