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Motivation for using e+e- → H
Goal is to measure BR errors for gg,WW* using e+e- → H

@ 1 TeV

WW fusion cross-section rises with E
COM

WW fusion
 grows 
as ln(s)

Higgstralung

S
L

A
C

-R
-5

7
0



 SiD Workshop August 2012 3

Elements of the H Benchmark

● flavor/anti-flavor tagging using LCFI+
● Include extra background
● Full simulation using SLIC
● Mixed stdhep from Whizard with various 

polarizations (+80%,-20%),(-80%,+20%)
● Beam spot simulation
● Pandora PFA

Continuing the work of Ron and Tim
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Production Steps

Initial orientation from
Jeremy and Norman was 
extremely useful in getting 
started.

Use of the GRID 
tools has been 
productive as well as 
fun.

Thanks to Jan and 
Philipp for 
development of 
recoChain
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Signal Samples
The following signal samples were generated thanks to 
Tim Barklow:

/nfs/slac/g/lcd/ilc_data4/DBD/ILC1000/higgs_ffh_nomu/stdhep/
Uploaded to:
 /ilc/user/j/jstrube/SID_DBD/ILC1000/mixed/higgs_ffh_nomu/stdhep/:

500 Event samples
#Files   Filename prefix
   3089  higgs_ffh_nomu_+80e-_-20e
   3089  higgs_ffh_nomu_-80e-_+20e



 SiD Workshop August 2012 6

Analyzable H Data

From running recoChain on 
/ilc/user/j/jstrube/SID_DBD/ILC1000/mixed/higgs_ffh_nomu/stdhep/higgs_ffh_nomu_+80e-_-

20e+_007.stdhep and then analyzing using JAS3

By H. Neal

lcsim reco
tracks

MC truth MC truth
MC truth



 SiD Workshop August 2012 7

Higgs event selection
PreSelection:

● no isolated electron or muon

● |cos 
thrust

| < 0.95,

● 100 < E(visible) < 400 GeV

● 20 < p
T
 (visible) < 500 GeV

Previously used selection variables with cuts depending on the mode: 
(see arXiv:hep-ph/0312268)

● visible mass M(visible)

● N(chg)

● N(imp) - # large impact parameter tracks

● N(jet) as determined by the PYCLUS algorithm of PYTHIA with parameters 
MSTU(46)=1 and PARU(44)=5.
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Mode Specific Selection Cuts
h → bb

6<N(chg)<19 7<N(imp)<19 2<N(jet)<3 M
h
-10 GeV<M(vis)<M

h
+6 GeV

h →
N(chg)=0 N(imp)=0 N(jet)=2 M

h
-2 GeV<M(vis)<M

h
+1 GeV

h →WW
16<N(chg)<44 N(imp)<6 4<N(jet)<5 M

h
-10 GeV<M(vis)<M

h
+6 GeV

h →gg
11<N(chg)<49 N(imp)<6 2<N(jet)<4 M

h
-10 GeV<M(vis)<M

h
+6 GeV

N(imp) will be replaced with LCFI+ flavor/anti-flavor tagging and the other cuts will need to be
retuned due to new backgrounds.

based o n arX
iv :hep-ph /03122 68
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Higgs Production Mode
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from M. Stanitzki
and A.Grohsjean 
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Decay Modes

bb

cc
ττ

WW

ZZ
gg

γγ ss Zγ

from M. Stanitzki
and A.Grohsjean 
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Recoil Mass and Higgs Angle
in WW Fusion and ZH Events

WW Fusion ZH

from M. Stanitzki
and A.Grohsjean 
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From Simulation
Durham

Select Events > 9 
Tracks

Force into two jets

Works most of the 
time 

They are getting with 
an adhoc-fit 

121.9  +/- 5.1 GeV

Tail pulls it downwards 
from M. Stanitzki
and A.Grohsjean 
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Known work to be done

Add backgrounds

Validate DSTs

train flavor/anti-flavor taggers and apply to DSTs

Apply improved electron ID

Handle overlap between bb, cc, gg and WW

Exactly define what is the signal
(ZH included or not?)

 Alexander is working on the gluon tagging
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Signal Production in Progress

bash-3.2$ dirac-dms-get-file 
/ilc/prod/ilc/sid/1000_p80m20/higgs_ffh_nomu/sidloi3/SIM/00001729/004/higgs_ffh_nomu_p80m20_sim_1729_4002.slcio
{'Failed': {},
 'Successful': 
{'/ilc/prod/ilc/sid/1000_p80m20/higgs_ffh_nomu/sidloi3/SIM/00001729/004/higgs_ffh_nomu_p80m20_sim_1729_4002.slcio': 
'/afs/slac.stanford.edu/u/ey/homer/sid/grid_vvh/higgs_ffh_nomu_p80m20_sim_1729_4002.slcio'}}
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Summary

Preparing to expediently complete the DBD Higgs BR 
Benchmark with updated simulation and flavor/anti-flavor 
tagging

Production output of signals and backgrounds soon 
becoming available

Analysis tools and data reduction being exercised

Looking forward to having preliminary results soon.

Many thanks to the help of the production experts
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LCSIM output from running on
Current Sim. Production Output



 SiD Workshop August 2012 17

Tracks
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