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Current	
  status	


•  Paper	
  work	
  
–  llH	
  with	
  Hàgg	
  results	
  is	
  also	
  summarized	
  

•  Next	
  step	
  to	
  do	
  
– Prepare	
  HàWW*	
  (ZZ*,	
  γγ) reconstruc:on	
  code	
  

•  For	
  DBD	
  analysis	
  including	
  semi-­‐leptonic	
  

– Study	
  Higgs	
  with	
  different	
  mass	
  (recoil	
  plot)	
  
•  mh=130,	
  140	
  GeV	
  samples	
  analysis	
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Summary	
  of	
  BR	
  measurement	
  accuracy	
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vvH	
   qqH	
 Combined	


Ecm	
  (GeV)	
 250	
 350	
 250	
 350	
 250	
 350	


rbb	
 1.00±0.016	
 1.00±0.012	
 1.00±0.015	
 1.00±0.015	
 1.00±0.012	
 1.00±0.010	


rcc	
 1.00±0.12	
 1.00±0.10	
 1.00±0.12	
 0.99±0.11	
 1.00±0.09	
 1.00±0.07	


rgg	
 0.99±0.14	
 1.00±0.10	
 1.00±0.13	
 1.00±0.13	
 1.00±0.10	
 1.00±0.08	


σBR(bb)/σSM	

65.7±1.1%	
 65.7±0.8%	
 65.7±1.0%	
 65.7±1.0%	
 65.7±0.7%	
 65.7±0.6%	


σBR(cc)	
  /σSM	

3.59±0.43%	
3.60±0.35%	
3.61±0.44%	
3.58±0.39%	
3.60±0.31%	
3.59±0.26%	


σBR(gg)	
  /σSM	

5.46±0.76%	
5.48±0.53%	
5.48±0.76%	
5.49±0.74%	
5.47±0.54%	
5.48±0.43%	


ΔBR/BR(bb)	
 3.0%	
 2.8%	
 2.9%	
 2.9%	
 2.7%	
 2.7%	


ΔBR/BR(cc)	
 12.2%	
 10.1%	
 12.3%	
 11.2%	
 8.9%	
 7.7%	


ΔBR/BR(gg)	
 14.2%	
 9.9%	
 14.1%	
 13.7%	
 10.2%	
 8.2%	


BR(bb)=65.7%,	
  BR(cc)=3.6%,	
  BR(gg)=5.5%	
  in	
  Pythia	
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ΔBR/BR(s)	
  includes	
  2.5%	
  uncertainty	
  of	
  σZH	
  from	
  recoil	
  study	

Previously	
  I	
  just	
  typo	
  as	
  5.8%	
  in	
  this	
  slide…	




llH	
  mode	
  results	
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mumuH	
   eeH	


Ecm	
  (GeV)	
 250	
 350	
 250	
 350	


rbb	
 1.00±0.03	
 1.00±0.05	
 1.00±0.03	
 1.00±0.06	


rcc	
 1.01±0.24	
 1.02±0.32	
 0.98±0.28	
 1.02±0.26	


rgg	
 1.00±0.21	
 0.97±0.35	
 0.99±0.35	
 0.97±0.38	


σBR(bb)/σSM	

65.7±2.2%	
 65.6±3.3%	
 65.7±2.6%	
 65.7±2.6%	


σBR(cc)	
  /σSM	

3.63±0.85%	
3.66±1.16%	
3.53±1.03%	
3.68±0.94%	


σBR(gg)	
  /σSM	

5.49±1.14%	
5.35±1.94%	
5.45±1.14%	
5.32±1.94%	


ΔBR/BR(bb)	
 4.2%	
 5.6%	
 4.7%	
 6.1%	


ΔBR/BR(cc)	
 23.6%	
 31.7%	
 29.3%	
 25.6%	


ΔBR/BR(gg)	
 20.9%	
 36.3%	
 21.1%	
 36.5%	




Next	
  step	
  to	
  do	
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µµh	
  @250	
  GeV,	
  L=250g-­‐1	
  

mh=120	
  GeV	


Add	
  mh=130,	
  140	
  GeV	
  with	
  new	
  sample	


Only	
  muon	
  ID	


HIGGS PHYSICS

involving new particles [22] as well as the CP nature of the Higgs particle [46, 79].

2.2.2 Higgs detection at the ILC

In Higgs–strahlung, the recoiling Z boson is mono–energetic and the Higgs mass can be
derived from the Z energy since the initial e± beam energies are sharp when beamstrahlung
is ignored (the effects of beamstrahlung must be thus suppressed as strongly as possible). The
Z boson can be tagged through its clean !+!− decays (!=e, µ) but also through decays into
quarks which have a much larger statistics. Therefore, it will be easy to separate the signal
from the backgrounds, Fig. 2.8 (left). In the low mass range, MH <∼140 GeV, the process
leads to bb̄qq̄ and bb̄!! final states, with the b quarks being efficiently tagged by micro–vertex
detectors. For MH >∼140 GeV where the decay H → WW ∗ dominates, the Higgs boson can
be reconstructed by looking at the !!+ 4–jet or 6–jet final states, and using the kinematical
constraints on the fermion invariant masses which peak at MW and MH , the backgrounds
are efficiently suppressed. Also the !!qq̄!ν and qq̄qq̄!ν channels are easily accessible.
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FIGURE 2.8. Left: distribution of the µ+µ− recoil mass in e+e− → µ+µ−X ; the background from Z pair
production and the SM Higgs signals with various masses are shown [8]. Right: differential cross section
for e+e− → HZ → Hµ+µ− for two different c.m. energies with MH = 120 GeV [80].

It has been shown in detailed simulations [7, 81] that only a few fb−1 data are needed to
obtain a 5σ signal for a Higgs boson with a mass MH <∼ 150 GeV at a 500 GeV collider, even
if it decays invisibly (as it could happen e.g. in the MSSM). In fact, for such small masses,
it is better to move to lower energies where the Higgs–strahlung cross section is larger and
the reconstruction of the Z boson is better [80]; for MH ∼ 120 GeV, the optimum energy is√

s = 230 GeV as shown in Fig. 2.8 (right). Moving to higher energies, Higgs bosons with
masses up to MH ∼ 400 GeV can be discovered in the Higgs–strahlung process at an energy
of 500 GeV and with a luminosity of 500 fb−1. For even larger masses, one needs to increase
the c.m. energy of the collider and, as a rule of thumb, Higgs masses up to ∼ 80%

√
s can

be probed. This means that a 1 TeV collider can probe the entire Higgs mass range that is
theoretically allowed in the SM, MH <∼ 700 GeV.
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Recoil	
  with	
  several	
  mass	
  will	
  update	
  with	
  full	
  simula:on	

µµh	
  @300	
  GeV,	
  L=500g-­‐1	
  
with	
  several	
  Higgs	
  masses	
  

in	
  RDR	



