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1) Assuming a Higgs mass of 120 GeV, what is the 
achievable precision for the mass measurement

a)  at threshold ?

b)  at Ecm=350 GeV?
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Cross section for  at 
threshold has been considered in the past
for measurement of Higgs spin.  How much
does it help the mass measurement?

e e ZH+ − →
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Threshold Scan

• The channel                                             provides
the only model independent method of measuring 
the Higgs cross section at threshold if no 
branching fraction information is available.

• A relative accuracy  of at least 2% for                   
is required to utilize  the channel                            
in a model independent  threshold measurement of  
the Higgs mass. 

,  ,e e llH llX l e μ+ − → → =

( )BR H bb→
e e qqH qqbb+ − → →



5

Higgs mass distributions for signals in two channels 
at Ecm=224 GeV following preselection cuts. 

Threshold Scan
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Threshold Scan
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Ecm=350 GeV
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Ecm=350 GeV
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3) What is the expected precision achievable
for the measurement of the triple Higgs coupling 

at center of mass energies of 0.5 and 1.0 TeV?
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Triple Higgs Coupling at Ecm=500 GeV
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( ) 0.186 fb at 500 GeV
BR(H bb)=0.678 for 120 GeV    BR(Z qq)=0.699    BR(Z ) 0.1

Before cuts 65 9   and   30 4    for 500 fb
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One major difference between this analysis
and TESLA TDR is that 3 of 4 jets 
recoiling against the Z must be tagged as b-jets 
in order to control t t background, given these 
preselection cuts.

+ - +W W  and Z  are mostly W tb 
and t t  -- i.e. t t

γ
γ

Can’t Replicate TESLA TDR signal efficiency 
and background rejection:
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b-tag efficiency

charm mis-id efficiency versus b-tag efficiency

R. Hawkings,  LC-PHSM-2000-021 SiD ZHH Analysis
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Jet Energy Resolution Conclusions

• Most ILC physics studies indicate an effective luminosity gain of 40% 
as the jet energy resolution is improved from 60% to 30% over sqrt(E).

• The TESLA TDR  study of gHHH appeared to show an effective 
luminosity gain of a factor of 4 as the jet energy resolution is improved 
from 60% to 30%.  However the data point at 60% corresponded in 
truth to 100%/sqrt(E) resolution, and the quantity S/sqrt(B) was a poor 
measure of  ΔgHHH.  Assuming BR(H bb)=0.853 and adding the 
contribution from ZHH llbbbb, the SiD analysis can replicate the 
TESLA TDR result.  The effective luminosity gain is 40% when the jet 
energy resolution is improved from 60% to 30% over sqrt(E).

• More physics studies involving direct W and Z production are required 
before conclusions can be drawn regarding required calorimeter 
performace.
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Results from study of  triple Higgs
coupling error versus jet energy resolution
do not reflect ultimate

Methods will be developed to exploit
other Higg

  

s decay modes.  Analysis a

precision at the ILC.HHHg
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1 TeV will lead to a significant 
improvement.  A precision of 
10% can be eventually be achieved 

when data at 0.5 & 1.0 TeV is
combined.
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Triple Higgs Coupling at Ecm=500 GeV
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Triple Higgs Coupling at Ecm=1000 GeV
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Triple Higgs Coupling at Ecm=1000 GeV
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Triple Higgs Coupling at Ecm=1000 GeV


