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250	
  GeV:	
  Zh	
  (Higgs-­‐strahlung)	
  dominant	
  (σZhxBR)	
  
350	
  GeV:	
  Zh	
  +	
  WW-­‐fusion	
  (σZh+σWW	
  xBR)	


Zh	
  (Higgs-­‐strahlung)	


e+

e− H
Z∗

Z

f

f̄

TABLE I: Reconstructed channels on h → WW∗ decay.

Decay channel Final state

Zh → qqWW∗ → 6q (hadronic) 6 jets

Zh → qqWW∗ → νℓ4q (semileptonic) lepton+4 jets

Zh → νν̄WW∗ → 2ν4q (hadronic) 4 jets

Zh → ℓℓWW∗ → 2ℓ4q (hadronic) dilepton+4jet

(DBD) to demonstrate the detectors performance capability at higher energy.

e−

e+

Z∗
H

Z
f

f̄

(a)

e−

e+

H

W+

W−

ν

ν̄

f

f̄

(b)

FIG. 1: Higgs production process via (a) Higgs-strahlung (e+e− → Zh) and (b) WW-fusion (e+e− → νeν̄eh)

FIG. 2: Higgs production cross section using P(e−, e+) = (−0.8,+0.3) beam polarization at the Higgs mass

of 120 GeV.
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At the CM energy below 500 GeV, Higgs boson mainly produced via Higgs-strahlung process:

e+e− → Zh (Fig. 1 (a)) assuming a Higgs mass of 120 GeV and largest Higgs production cross

section is obtained around the Zh production threshold of 250 GeV, as shown in Fig. ??. On the
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WW-­‐fusion	


•  Zh	
  with	
  Mh=120	
  GeV	
  (250,	
  350	
  GeV):	
  done	
  at	
  LOI	
  
•  vvh	
  with	
  Mh=120	
  GeV	
  @500	
  GeV:	
  done	
  at	
  post	
  LOI	
  	
  
•  Mh=125	
  GeV	
  at	
  1	
  TeV:	
  done	
  at	
  DBD	
  
•  250	
  and	
  350	
  GeV	
  are	
  on-­‐going	
  (re-­‐do	
  post	
  DBD)	


Zh	
  BRs	
  measurement	
  is	
  an	
  important	
  task	
  on	
  ILC	
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Higgs	
  BRs	
  at	
  Mh=125	
  GeV	


•  Determine	
  absolute	
  Higgs	
  BR	
  (σZh	
  model	
  independent	
  measurement)	
  
•  Complementary	
  study	
  with	
  LHC	
  in	
  Higgs	
  hadronic	
  decay	
  channel	
  

High	
  precision	
  measurement	
  in	
  
Higgs	
  hadronic	
  decay	
  channel	
  
	
  
hàbb	
  obtain	
  best	
  precision	
  in	
  ILC	
  
with	
  largest	
  BR,	
  B-­‐tagging	
  
	
  
hàcc,	
  gg	
  are	
  expected	
  to	
  measure	
  
in	
  ILC	
  

BR	
   Mh	
  	
   	
  bb	
    cc	
    gg	
   ττ	
   WW	
   	
  ZZ	
   	
  γγ	
   	
  Zγ	
   	
  μμ	
  

Pythia	
   120	
  GeV	
   65.7%	
   3.6%	
   5.5%	
   8.0%	
   15.0%	
   1.7%	
   0.3%	
   0.1%	
   0.03%	
  

LHCXSWG	
   125	
  GeV	
   57.8%	
   2.7%	
   8.6%	
   6.4%	
   21.6%	
   2.7%	
   0.2%	
   0.2%	
   0.02%	
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Ecm	
 250	
  GeV	
 350	
  GeV	
  

Signal	
 σ	
  (-­‐0.8,+0.3)	
 σ	
  (-­‐0.8,	
  +0.3)	


ννh	
   77.5	
   98.7	


qqh	
   210.2	
   138.9	
  	


eeh	
   10.9	
   10.2	


μμh	
   10.4	
   6.9	


ττh	
   10.4	
   6.9	


Total	
   319.4	
   261.5	
  	


SM	
  BGs	
   250	
  GeV	
 350	
  GeV	
  

Signal	
 σ	
  (-­‐0.8,+0.3)	
 σ	
  (-­‐0.8,	
  +0.3)	


2f	
   1.2x105	
   7.2x104	
  

4f	
   4.1x105	
   3.1x104	
  

6f	
   Not	
  considered	
   1.4x102	
  

1f_3f	
   1.3x106	
   1.6x106	
  

aa_2f/4f	
   5.8x105	
   9.6x105	
  

l	
   None	
   827.3	
  

e+

e− H
Z∗

Z

f

f̄

vvh	
  (WW-­‐fusion):	
  Felix	
  Müller	
  (DESY)	
  
350	
  GeV	


TABLE I: Reconstructed channels on h → WW∗ decay.

Decay channel Final state

Zh → qqWW∗ → 6q (hadronic) 6 jets

Zh → qqWW∗ → νℓ4q (semileptonic) lepton+4 jets

Zh → νν̄WW∗ → 2ν4q (hadronic) 4 jets

Zh → ℓℓWW∗ → 2ℓ4q (hadronic) dilepton+4jet

(DBD) to demonstrate the detectors performance capability at higher energy.
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FIG. 1: Higgs production process via (a) Higgs-strahlung (e+e− → Zh) and (b) WW-fusion (e+e− → νeν̄eh)

FIG. 2: Higgs production cross section using P(e−, e+) = (−0.8,+0.3) beam polarization at the Higgs mass

of 120 GeV.

 (GeV)s
200 250 300 350 400 450 500

C
ro

ss
 s

ec
tio

n 
(fb

)

0

100

200

300

400
=120 GeV

h
)=(-0.8, 0.3), M+, e-P(e

hfSM all f
Zh
WW fusion
ZZ fusion

=120 GeV
h

)=(-0.8, 0.3), M+, e-P(e

At the CM energy below 500 GeV, Higgs boson mainly produced via Higgs-strahlung process:

e+e− → Zh (Fig. 1 (a)) assuming a Higgs mass of 120 GeV and largest Higgs production cross

section is obtained around the Zh production threshold of 250 GeV, as shown in Fig. ??. On the
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Zh:	
  Hiroaki	
  Ono	
  
250,	
  350	
  GeV	
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Jet	
  clustering	
  and	
  flavor	
  tagging	


Event	
  selec'on	
  and	
  background	
  reduc'on	
  

Es'mate	
  σBR	
  accuracy	
  with	
  flavor	
  templates,	
  Missing	
  mass	
  

Higgs	
  mass:	
  125	
  GeV	
  
Ecm=250	
  GeV:	
  L=250	
  o-­‐1,	
  P(e-­‐,	
  e+)=(-­‐0.8,	
  +0.3)	
  
Ecm=350	
  GeV:	
  L=330	
  o-­‐1,	
  P(e-­‐,	
  e+)=(-­‐0.8,	
  +0.3)	
  	
  
Events	
  are	
  categorized	
  by	
  Z	
  decay:	
  e+e-­‐àvvh,	
  qqh,	
  llh	
  
Major	
  SM	
  BGs:	
  eeàWW/ZZ	
  (2f,	
  3f,	
  4f,	
  aa,	
  and	
  6f,	
  	
  l	
  for	
  350	
  GeV)	


Evaluate	
  σBR	
  with	
  flavor	
  template	
  firng	
  

Felix	
  apply	
  kt	
  jet	
  clustering	
  	
  
for	
  γγàhadron	
  BG	


e+

e− H
Z∗

Z

f

f̄

Felix	
  implements	
  MVA	
  cuts	


Felix	
  will	
  add	
  Missing	
  mass	
  
for	
  WW-­‐fusion	
  evalua'on	
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Apply	
  forced	
  two-­‐jet	
  clustering	
  auer	
  the	
  LCFIPlus	
  vertex	
  tag	


vvh	
  cut	
  flow	
  250	
  GeV	
  (for	
  350	
  GeV)	


1.  30	
  <	
  Pt	
  <	
  100	
  GeV	
  (150	
  GeV)	
  
2.  |PZ|<60	
  GeV	
  (130	
  GeV)	
  
3.  NPFOs	
  >	
  30	
  
4.  100	
  <	
  Evis	
  <	
  150	
  GeV	
  (120<Evis<200)	
  
5.  80<Mmiss<120	
  GeV	
  (230	
  GeV)	
  
6.  Thrust	
  >	
  0.8	
  (No	
  thrust	
  for	
  350	
  GeV)	
  
7.  -­‐log10(Y34)>2.0	
  
8.  -­‐log10(Y23)>1.5	
  
9.  110<Mvis<140	
  GeV	
  
10. LR>0.35	
  (0.5)	
  

Significance:	
  S/√(S+B)=51.2	
  (67.3)	
  
Efficiency	
  (hà2j)	
  =	
  39.7%	
  (46.3%)	
  

Visible	
  mass	
  with	
  b-­‐tagging	


n  Sig+BG	
  
n  SM	
  BG	
  
n  hàbb	


Missing	
  mass,	
  NPFOs	
  
-­‐log10(Y12),	
  cosθthrust,	
  Thrust,	
  Mh	


LR	
  inputs	
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Missing	
  mass	
  distribu'on	
  
kt	
  jet	
  clustering	
  is	
  op'mized	


vvh	
  @350	
  GeV	
  Felix	
  Müller	
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Improve	
  the	
  signal	
  significant	
  with	
  MVA	
  (BDT)	


Ecm=350	
  GeV,	
  L=250	
  o-­‐1	


vvh	
  @350	
  GeV	
  Felix	
  Müller	
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Flavor	
  template	
  firng	
  is	
  now	
  tested	
  
àMissing	
  mass	
  will	
  be	
  implemented	
  in	
  next	
  step	


vvh	
  @350	
  GeV	
  Felix	
  Müller	
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1.  χ2<10	
  
2.  #	
  of	
  chd	
  trk>4	
  
3.  -­‐Log10(y34)<2.7	
  
4.  Thrust<0.9	
  
5.  |cosθthrust|<0.90	
  
6.  85<MZ<100	
  GeV	
  
7.  120<Mh<135	
  GeV	
  
8.  #	
  of	
  Isolep<2	
  
9.  Likelhood>0.30	
  

Apply	
  forced	
  four-­‐jet	
  clustering	
  and	
  select	
  minimum	
  χ2	
  jets	
  pair	


1.  Thrust	
  
2.  #	
  of	
  PFOs	
  
3.  -­‐Log10(Y23)	
  
4.  Minimum	
  jets	
  angle	
  in	
  four	
  jets	
  
5.  Mh	


Signal	
  significance=25.8	
  
Efficiency(hà2j)=34.0%	


χ 2 =
M12-MZ

σ Z

!

"
#

$

%
&

2

+
M34-MH

σ H

!

"
#

$

%
&

2

LR	
  inputs	
  

Mh	

MZ	


qqh	
  selec'on	
  at	
  250	
  GeV	




ee/µµh	
  analysis	
  procedure	


Sep.	
  09	
  2014	
 ILD	
  mee'ng	
  @Ohshu,	
  Iwate	
 11	


10<EPFO<100	
  GeV	
  @250	
  GeV	
  
(10<EPFO<160	
  GeV	
  @350	
  GeV)	
  
	
  
Calorimeter	
  Edep	
  informa'on	
  
•  Eecal/Etotal<0.5,	
  Etotal/P<0.4	
  (μ)	
  
•  Eecal/Etotal>0.9,	
  0.7<Etotal/P<1.2	
  (e)	
  

Require	
  track	
  from	
  IP	
  
•  σd0,	
  σz0,	
  σr0	
  
If	
  #	
  of	
  	
  candidates	
  greater	
  than	
  two,	
  	
  
select	
  lepton	
  pair	
  whose	
  mass	
  
as	
  close	
  as	
  Z	
  mass	


μ/e	
  selec'on	
 1.  #	
  of	
  e/μ	
  candidate	
  >=	
  2	
  
2.  Selected	
  isolated	
  leptons	
  =	
  2	
  
3.  Evis>200	
  GeV	
  
4.  NPFOs	
  >	
  30	
  
5.  Thrust>0.8	
  (Thrust<0.8	
  at	
  350	
  GeV)	
  
6.  |cosθZ|<0.9	
  
7.  70<Mll<110	
  GeV	
  
8.  100<Mjj<150	
  GeV	
  
9.  120<Mrecoil	
  <	
  160	
  GeV	
  

eeh:	
  Signif	
  =	
  16.9,	
  Eff	
  =	
  44.1%	
  
μμh:	
  Signif	
  =	
  25.1,	
  Eff	
  =60.8%	
  	


Select	
  di-­‐lepton,	
  then	
  apply	
  forced	
  two-­‐jet	
  clustering	


μμh	
  recoil	
  mass	
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Apply	
  5,000	
  'mes	
  template	
  firng	
  Toy	
  MC	
  à	
  Extract	
  accuracy	
  of	
  sigma	
  X	
  BR	


hàbb	
 hàcc	
 hàgg	


All	
 hàother	
 SM	
  BG	


hàbb	
 hàcc	
 hàgg	


TABLE IX: Cut summary of the Zh → qq̄h at
√
s = 350 GeV.

Higgs signal Backgrounds

h decay bb̄ cc̄ gg oth. 2f 4f eγ → 3f γγ → 2f 6f tt̄ ZH

No cut 28,061 1,302 4,182 15,071 2.6× 107 1.2× 107 5.4× 108 3.6× 108 50,565 289,557 42,918

1 23,569 1,119 3,498 9,170 2.9× 106 2.1× 106 3.1× 108 1.4× 108 28,855 173,499 6,295

2 22,370 1,071 3,366 7,301 1, 7× 106 1.6× 106 74,347 560 19,759 116,511 4,622

3 21,432 1,030 3,291 7,194 410,256 1.1× 106 12,483 0 19,712 116,367 4,395

4 21,407 1,030 3,289 7,042 290,427 1.1× 106 8,415 0 19,604 116,079 3,630

5 21,392 1,025 3,289 6,733 265,321 992,458 5,063 0 19,555 115,910 3,054

6 19,806 960 3,023 6,235 220,738 549,750 1,762 0 16,940 103,821 2,747

7 18,085 878 2,848 5,920 108,539 248,109 861 0 16,702 102,877 2,546

8 14,854 746 2,003 2,993 75,382 134,101 469 0 11,513 70,900 1,875

9 12,549 626 1,697 2,164 45,409 84,715 264 0 8,234 49,379 1,588

10 10,310 515 1,390 1,493 27,662 53,442 100 0 1,718 9,652 1,245

11 10,302 514 1,388 1,484 26,842 51,680 88 0 1,698 9,573 1,240

12 8,707 424 1,182 1,125 12,518 23,782 23 0 991 5,694 1,000

Efficiency 31.0% 32.6% 28.3% 7.5% 4.8× 10−4 2.0× 10−3 4.3× 10−8 0.0 2.0% 2.0% 2.3%

TABLE X: Electron and muon identification criteria.

Lepton isolation Econe < 10 GeV (Cone angle: 10 degree)

Lepton energy 10 < Elep < 90 GeV

Muon ID EECAL/ETotal < 0.5, ETotal/P < 0.4

Electron ID EECAL/ETotal > 0.9, 0.7 < ETotal/P < 1.2

estimate the measurement accuracy of σBR(h → s) (s = bb̄, cc̄, gg),

σBR(s) = rs × σBRSM(s) (s = bb̄, cc̄, gg, bkg), (3)

where σBR(s) and σBRSM(s) are observed and expected products of cross section and branching

ratio and rs is a fluctuation from the SM prediction. From the Eq. 3, the measurement accuracy

of σBR(s) is estimated as

∆σBR(h → s)

σBR
=

∆rs
rs

. (4)

Relative uncertainties of the rs are estimated with the binned log-likelihood fitting for flavor

templates. Assuming the Poisson statistics, probability of entry in each bin is determined as;

Pijk =
µne−µ

n!
, (5)
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Update	
  results	
 250	
  GeV	
 350	
  GeV	


L	
  (o-­‐1)	
 250	
  o-­‐1	
  P(-­‐0.8,	
  +0.3)	
 330	
  o-­‐1	
  P(-­‐0.8,	
  +0.3)	


ΔσBR/σBR	
 bb	
 cc	
 gg	
 bb	
 cc	
 gg	


ννh	
   1.6%	
   14.8%	
   9.7%	
   1.2%	
   10.9%	
   6.7%	
  

qqh	
   1.6%	
   24.0%	
   18.4%	
   1.5%	
   15.0%	
   13.2%	
  

eeh	
   4.4%	
   57.4%	
   36.3%	
   6.5%	
   >100%	
   >100%	
  

μμh	
   3.4%	
   34.0%	
   22.3%	
   4.6%	
   65.7%	
   30.9%	
  

Combined	
 1.0%	
   11.6%	
   7.6%	
   0.9%	
   8.8%	
   5.0%	
  

Extrapola'on	
 1.1%	
   8.0%	
   6.8%	
   0.9%	
   6.5%	
   5.2%	
  

350	
  GeV	
  vvh	
  is	
  s'll	
  Zh	
  and	
  WW-­‐fusion	
  inclusive	


•  eeh	
  @	
  350	
  GeV	
  only	
  ~10	
  events	
  remains	
  with	
  hàcc	
  samples	
  
•  Extrapola'on	
  only	
  consider	
  the	
  signal	
  difference	
  between	
  LOI	
  and	
  DBD	
  sample	
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LCFIPlus	
  (with	
  qq91_v02_p01)	

hàbb	
 hàcc	
 hàgg	


LCFIVTX	


hàbb	
 hàcc	
 hàgg	


b-­‐likeness	
  c-­‐likeness	
  

b-­‐likeness	
  c-­‐likeness	
  
Shape	
  difference	
  on	
  hàcc	
  and	
  hàgg	
  
LCFIVTX:	
  Broader	
  distribu'on	
  on	
  hàcc	


Ecm=250	
  GeV,	
  qqh	




LCFIPlus	
  and	
  LCFIVTX	


Sep.	
  09	
  2014	
 ILD	
  mee'ng	
  @Ohshu,	
  Iwate	
 15	


qqh	
  250	
  GeV	
 LCFIPlus	
 LCFIVTX	


hàbb	
 1.6%	
   1.6%	
  
hàcc	
 24.0%	
   26.9%	
  
hàgg	
 18.4%	
   22.9%	
  

Prepare	
  3D	
  templates	
  processed	
  both	
  LCFIPlus	
  and	
  LCFIVTX	
  
for	
  same	
  Mh=125	
  GeV	
  samples	
  with	
  same	
  cut	
  condi'ons.	
  
Apply	
  template	
  firng	
  with	
  two	
  types	
  of	
  flavor	
  packages	


B-­‐tagging	
  performance	
  looks	
  comparable	
  with	
  both	
  processor	
  
Preliminary	
  results	


BCtag	
  variable	
  defini'on	
  is	
  different:	
  
LCFIVTX:	
  C-­‐tag	
  trained	
  with	
  b	
  background	
  	
  
LCFIPlus:	
  BCtag=Ctag/(Btag+Ctag)	


Sample:	
  Zhàqqh	
  250	
  GeV,	
  L=250	
  o-­‐1,	
  P(-­‐0.8,	
  +0.3)	


No	
  op'miza'on	
  was	
  applied	
  for	
  LCFIVTX	
  for	
  new	
  DBD	
  samples	


Degrada'on	
  of	
  hàcc	
  on	
  DBD	
  sample	
  will	
  not	
  caused	
  by	
  LCFIPlus	
  



Different	
  flavor-­‐likeness	
  defini8on	
  
qqh	
  @	
  250	
  GeV	
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Current	


Product	
  
x1*x2	


b1b2	

c1c2	


hàbb	
 hàcc	
 hàgg	


(c1+c2)/2	


Sum	
  
(x1+x2)/2	


Difference	
  on	
  hàcc	
  distribu'on	


(b1+b2)/2	


b-­‐likeness	
c-­‐likeness	




Different	
  flavor-­‐likeness	
  defini8on	
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qqh	
  250	
  GeV	
Current	
 x1*x2	
 (x1+x2)/2	

hàbb	
   1.6%	
   1.5%	
 1.5%	
  
hàcc	
 24.0%	
   22.3%	
 20.5%	
  
hàgg	
 18.4%	
   19.9%	
 16.1%	
  

Current	
 x1x2/(x1x2+(1-­‐x1)(1-­‐x2))	

Product	
 x1x2	

Sum	
 (x1+x2)/2	


Sum	
  defini'on	
  looks	
  slightly	
  improved	
  the	
  rela've	
  accuracy	
  
especially	
  on	
  hàcc/gg	
  channel	


Template	
  firng	
  is	
  applied	
  with	
  different	
  flavor-­‐likeness	
  defini'on	
  
Sample:	
  Zhàqqh	
  @250	
  GeV,	
  L=250	
  o-­‐1,	
  P(-­‐0.8,	
  +0.3)	




Summary	
  and	
  next	
  steps	


•  Higgs	
  σBRs	
  are	
  evaluated	
  with	
  Mh=125	
  GeV	
  
•  Compare	
  LCFIVTX	
  and	
  LCFIPlus	
  
– Comparable	
  on	
  hàbb	
  
– LCFIPlus	
  looks	
  slightly	
  beler	
  on	
  hàcc,	
  gg	
  

•  Inves'ga'ng	
  qqh,	
  eeh	
  channel	
  degrada'on	
  
– kt	
  clustering,	
  MVA	
  selec'on	
  

•  Evaluate	
  different	
  polariza'on	
  case	
  
•  Update	
  500	
  GeV	
  analysis	
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BACKUP	
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Signal	
  (Mh=125	
  GeV)	
  and	
  BGs	
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Ecm	
 250	
  GeV	
 350	
  GeV	
  

Signal	
 σ	
  (-­‐0.8,+0.3)	
 N	
  (250	
  o-­‐1)	
   σ	
  (-­‐0.8,	
  +0.3)	
 N	
  (330	
  o-­‐1)	
  

ννh	
   77.5	
   19,383	
   98.7	
 32,555	
  
qqh	
   210.2	
   52,546	
   138.9	
  	
 45,837	
  
eeh	
   10.9	
   2,729	
   10.2	
 3,381	
  
μμh	
   10.4	
   2,603	
   6.9	
 2,267	
  
ττh	
   10.4	
   2,598	
   6.9	
 2,262	
  
Total	
   319.4	
   79,860	
   261.5	
  	
 86,303	
  
SM	
  BGs	
  

2f	
   1.2x105	
   2.9x107	
  	
 7.2x104	
   2.4x107	
  

4f	
   4.1x105	
   1.0x107	
   3.1x104	
   1.1x107	
  

6f	
   Not	
  considered	
   1.4x102	
   47,676	
  
1f_3f	
   1.3x106	
   3.3x108	
   1.6x106	
   5.1x108	
  

aa_2f/4f	
   5.8x105	
   1.4x108	
   9.6x105	
   3.4x108	
  



Extrapolated	
  results	
  (Ecm=250	
  GeV)	
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Ecm=250	
  GeV	
 Mh=120	
  GeV	
  (L=250	
  m-­‐1)	
Mh=125	
  GeV	
  (L=250	
  m-­‐1)	


ΔσBR/σBR	
 bb	
 cc	
 gg	
 bb	
 cc	
 gg	


ννh	
   1.7%	
   11.2%	
   13.9%	
   1.8%	
   12.9%	
   11.2%	
  

qqh	
   1.5%	
   10.2%	
   13.1%	
   1.6%	
   11.8%	
   10.5%	
  

eeh	
   3.8%	
   26.8%	
   31.3%	
   4.0%	
   31.4%	
   25.3%	
  

μμh	
   3.3%	
   22.6%	
   23.9%	
   3.5%	
   26.3%	
   19.1%	
  
Combined	
 1.0%	
   6.9%	
   8.5%	
   1.1%	
   8.0%	
   6.8%	
  

Expected	
  accuracies	
  by	
  extrapola'ng	
  120	
  GeV	
  results	
  to	
  125	
  GeV	
  w/o	
  cut	
  eff.	
  diff.	


BR	
   120	
  GeV	
   125	
  GeV	
  
BR(bb)	
   65.7%	
   57.8%	
  
BR(cc)	
   3.6%	
   2.7%	
  
BR(gg)	
   5.5%	
   8.6%	
  

Main	
  contribu'on	
  comes	
  from	
  BR	
  difference	
  between	
  Mh=120	
  and	
  125	
  GeV	


Cross	
  sec'ons	
  at	
  Mh=120	
  and	
  125	
  GeV	
  
are	
  almost	
  comparable	
  in	
  LOI	
  samples	
  
and	
  new	
  samples	
  
(Lumi	
  linker	
  difference	
  suppress	
  mass	
  diff.)	
  



Extrapolated	
  results	
  (Ecm=350	
  GeV)	
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Ecm=350	
  GeV	
 Mh=120	
  GeV	
  (L=250	
  m-­‐1)	
Mh=125	
  GeV	
  (L=330	
  m-­‐1)	


ΔσBR/σBR	
 bb	
 cc	
 gg	
 bb	
 cc	
 gg	


ννh	
   1.4%	
   8.6%	
   9.2%	
   1.3%	
   8.9%	
   6.6%	
  
qqh	
   1.5%	
   10.1%	
   13.7%	
   1.4%	
   10.3%	
   9.7%	
  
eeh	
   5.3%	
   30.5%	
   35.8%	
   5.1%	
   31.8%	
   25.8%	
  
μμh	
   5.1%	
   30.9%	
   33.0%	
   4.9%	
   31.8%	
   23.5%	
  

Combined	
 1.0%	
   6.2%	
   7.3%	
   0.9%	
   6.5%	
   5.2%	
  

Expected	
  accuracies	
  by	
  extrapola'ng	
  120	
  GeV	
  results	
  to	
  125	
  GeV	
  w/o	
  cut	
  eff.	
  diff.	


BR	
   120	
  GeV	
   125	
  GeV	
  
BR(bb)	
   65.7%	
   57.8%	
  
BR(cc)	
   3.6%	
   2.7%	
  
BR(gg)	
   5.5%	
   8.6%	
  

Cross	
  sec'on	
   120	
  GeV	
   125	
  GeV	
  
ννh	
   105.2	
  o	
   98.7	
  o	
  
qqh	
   144.4	
  o	
   138.9	
  o	
  
eeh	
   11.0	
  o	
   10.2	
  o	
  
μμh	
   7.2	
  o	
   6.9	
  o	
  BR,	
  Luminosity,	
  and	
  σ	
  are	
  different	



