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Higgs Branching Ratios
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Higgs Branching Ratios
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Higgs Branching Ratios

—

s bb WW = §
2 L 1=
5 |
T 18
|§ bb final state 7 QZ,
+ 1 Largest branching ratio; |

oc | Quarks hadronize into jets 77 -

m |

0 = % N

§ < —

T | / -

102 _|

What about Higgs production?
Y 4 \\ T
1 0'3 ] ] ] ] | ] | ] ] ] ] ] | ]

100 120 140 160 180 200

M, [GeV]

Excluded at 95% C.L.




LHC-Chicago Workshop 2012 8 H

10

o [fb]

10 2

10

1

100

Higgs Production

| lllllll

-
a
<
—
|

|

qq — WH

|

— qq — ZH =
I TeV4LHC Higgs working group |
TN T T N T T T T T T N T M B I A e S B
120 140 160 180 200

my, [GeV]



e BE———
Higgs Production
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Higgs Production

L I L I L I L I 1 17 17 1T 1
10 ° | TeVII _
clfb] F .
= qq — WH .
10 2 ,
T
10 | Good for H-> bb final states qq — ZH‘\:_
- W/Z boson decays to trigger-able .
- leptons -
I TeV4LHC Higgs working group o - |

1 | N I I I N | I L1 1 1 1 1 | I N N I A | | | N I I N I N | { } ‘-r-T‘*i- L1 1

100 120 140 160 180 200

my, [GeV]



e EE—————.
Higgs Production
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Higgs Production

\s=7 TeV

LHC HIGGS XS WG 2010

Same game at LHC, but:

o(gg~> H) : 10 x Tevatron
o(WH) :5xTevatron
o(ZH) :5xTevatron

Of course, the backgrounds
are bigger!
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Current LHC Limits
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Current LHC Limits
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Current Tevatron Limits

Tevatron Run Il Preliminary, L < 10 fb™
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Current Tevatron Limits

Tevatron Run Il Preliminary, L < 10 fb™
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Current Tevatron Limits

Tevatron Run Il Preliminary, L < 10 fb™
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« LHC and Tevatron searches are complementary!
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« Once (if) new particle discovered in yy channel, we will
want to know what it is:

= SM Higgs;
= Something more exciting.
» Measurement ofH%bb production is important!




LHC-Chicago Workshop 2012

Searching for an H -2 bb Signal

Analysis No. of Leptons Missing E; ? No. of b-Jets
ZH — viv + bb 0 Yes 2
WH — fv+ bb 1 Yes 2
ZH — {70~ + bb 2 No 2

« To get the most sensitivity:
= Maximize lepton reconstruction and selection efficiencies
s Maximize b-jet tagging
= Improve invariant dijet mass (m;) resolution
= Suppress / separate background from signal



Why b-tagging?

o Loose event selection: 1 high-pT lepton, MET, 2 jets

Central Leptons, 2 jets, Pretag WH-Ivbb CDF Run Il Preliminary { 9.4fb™ )
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Why b-tagging?

o Loose event selection + 1 tightly tagged b-quark jet

Central Leptons, 2 jets, "T" b-tags WH—Ivbb CDF Run Il Preliminary ( 9.4fb™)
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Why b-tagging?

o Loose event selection + 2 tightly tagged b-quark jets

Central Leptons, 2 |ets, “TT" b-tags WH—lvbb CODF Run Il Preliminary ( 9.41b"')
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b-tagging in a nutshell

Displaced tracks

Jet

e b-quarks are heavy and long-
lived! Decay lifetime = s
- Displaced vertex (L, do) R e
= Large jet mass /
= Wide distribution of tracks within %o\/
the Jet Prompt tracks

o etc.

: -
Primary vertex /

« Various methods using these
features to identify b-jets.

= Using impact parameters of jet
tracks (JetProb)

s Reconstructing secondary
vertices (SV)

= Multivariate techniques (many!)
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b-tagging at the Tevatron
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b-tagging at the LHC
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Improved Mass Resolution

CDF Run Il Preliminary 9.45/fb

[ All Sub-Channels [] zna2sGevyxso |
|:| ZH (135 GeV) x50 |

ZH (145 GeV) x50 1
- 15 Z+bb

o
o

+ data
7+If

» Shape of m;

Events/(5 GeV)
3

= Higgs signal: peaking ﬁﬁ 3lﬁ+cc

= Dibosons:  peaking 40}_ |12z

= Others: falling . |
fake Z

Dijet Mass (GeV/c?)

 Mis-measured energy means
smeared out m;;:
= Missed detectable particles (lost through cracks)
= Splash-in / Splash-out effects
s Muons (minimum-ionizing)
= Neutrinos (undetectable but possibly inferrable)
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Improved Mass Resolution

CDF Il Preliminary

« Various methods to correct ol 2 TEBevents
for this: 3
= Correct calorimeter .
energies based on track oot
momenta oonsE-
0.01%—
= Neural-network based o005
approaCheS (Tevatron) 00:' 56208080700 %0 40760 m.‘1 0
- Particle Flow Algorithm el
(Richard Cavanaugh): 2 oab SRR RS
- Reconstruct every particle, S oasf ' B
but avoid double-counting € 03F _
- Can improve JER to 10% S oz
or better i
< 0.15F
— -
« Improved JER also means -
improves MET. of

g i i i
P; [GeV/c]
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Separation of Signal and Background

ZH - 2 Leptons + b-jets

<0.5

tt expert network
output

Events

<0.5

>0.5 0 0.25 0.5 0.75 I
Final Discriminant

If+charm expert

network output

<0.5
>0.5

>0.5 diboson expert network
output
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Separation of Signal and Background

Events/Bin

CDF Run Il Preliminary 9.45/fb

: All-SubChannels

I 1 *+ data
200 - N 7+1f
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Separation of Signal and Background

Events/Bin

150

100

50

200 |

CDF Run Il Preliminary 9.45/fb
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i

+ data
Z+HIf
Z+bb
Z+cc
tt
77

1wz

I ww

fake Z
ZH (120) x 50

0.5
ZH (120 GeV) Discriminant

Combine final discriminants from all bb channels.
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Limits on H =2 bb

Sensitivity (m,, =120 GeVv)
Low-Mass Analyses
CDF [SM] DO [SM]
WH — (v + bb 2.0 3.2
ZH — vi + bb 2.7 3.0
ZH — 070~ +bb 2.6 4.2

CDF Run Il Preliminary H—bb L=9.5 fb!
T ————— DQPreIiminary,I_int59.7fb'1
SM H—bb Combination

= (Observed

— ﬁObserved

=== Expected
[ ] Expected +1 s.d. .*
[ ] Expected +2 s.d.

95% CL Limit/SM
=)

95% CL Limit onc / Ogy
)

PR R N T ‘ e e ‘
90 100 110 120 130 140 150 100 105 110 115 120 125 130 135 140 145 150
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H = bb Limits for Tevatron Combination

Tevatron Run Il Preliminary H—bb L <10.0 fb™

= [ I R S W L T -
S\e ----- Expected - [ +1 s.d. Expected
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-1 10 T e et St .
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32 S e B i =+
8 ,uT‘""
1 ----'l-“-'-- ----------------------------------------------------------------------------------------------- SM_1 ~~~~~~~~~~~~ -
- - I - Febryary 2012 1
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100 110 120 130 140 150
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H-> bb p-value of Tevatron Combination

- Tevatron Runll Preliminary = TevH-bb channels
1 O I L Expected if SM Higgs signal
§ SM Hi S L S 1 00 fb-1 Expected +1 s.d.
> Tint
- " |:, Expected +2 s.d

Background p-value
IIIII
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H-> bb p-value of Tevatron Combination

- Tevatron Runll Preliminary = TevH-bb channels
1 O I L Expected if SM Higgs signal
§ SM Hi S L S 1 00 fb-1 Expected +1 s.d.
> Tint
- " |:, Expected +2 s.d

Background p-value
IIIII

10° Look-elsewhere effect dilutes
significance to 2.60 135 140 145 150

1o

20

30

February 2012

Higgs Boson Mass (GeV/c?)
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Best o, x BB(H-> bb) Fit Value

| Tevatron Runll Preliminary
- SMH—bb, L <10.0 fo

&)

—e— Best Fit

+1 s.d.

Best Fitc / o),
N

100 105 110 115 120 125 130 135 140 145 150
February 2012 Higgs Boson Mass (GeV/c?)
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LHC H-> bb Results
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LHC H9 bb Results
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LHC results will be competitive with Tevatron after an
equivalent increase in luminosity of 4 x Moriond dataset



e 38
LHC H9 bb Results

95% C.L. Limit on o/cg,,
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New Analysis Techniques at the LHC

« Moving to MVA discriminant-based analyses

 Jet substructure techniques

= To overcome sizeable backgrounds from many
multiple interactions, high P, requirements made
on H-> bb candidate dijet system

= Can result in highly-boosted dijet reference
frames—i.e. difficult to resolve both b-jets

s New jet substructure techniques introduced to
address this issue

(See Monday'’s “Jet Substructure” session)
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Outlook and Summary of H - bb

e Tevatron
= Combinations update / publication planned for summer
= CDF: MET + bb analysis improvements
= DO: Updates expected across the board

e LHC
= Jet substructure techniques to increase Higgs acceptance
= |mproved analysis techniques — MVAs
= A lot more data by the end of the year

« Why H-> bb?
= Orthogonal search channel to H 2> WW / ZZ / yy final states

= Once (if) Higgs-like particle is discovered, important to find out
what it is — measurement of H-> bb production is important

Thank you
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Links / References

Tevatron Higgs Results:

o http://tevhphwg.fnal.gov/results/SM_Higgs Winter 12/
index.html

LHC Higgs Results:

o https://twiki.cern.ch/twiki/bin/view/CMSPublic/
PhysicsResultsHIG

o https://twiki.cern.ch/twiki/bin/view/AtlasPublic/
HiggsPublicResults

B-tagging at the LHC:
s CMS - arXiv:1205.5292
= ATLAS — ATLAS-CONF-2011-102

Particle Flow Algorithm at CMS:
= CMS CR -2010/276
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The Higgs...

« Only standard model (SM) particle yet to be discovered.
« Within SM, generation of masses depends on existence of Higgs

 Mass of Higgs is a parameter, can be constrained by M,, and M,
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The Higgs...

« Only standard model (SM) particle yet to be discovered.
« Within SM, generation of masses depends on existence of Higgs
 Mass of Higgs is a parameter, can be constrained by M,, and M,

Cover of PRL
= Vol. 108, Iss. 15

mtop

Combined measurements of the W boson mass from the CDF and DO collaborations at
Fermilab yield a smaller ellipse (green) in top-W mass space than the one from previous
data (orange). The white stripe is the band allowed for the Higgs boson mass by data from
direct searches. Both Letters selected for an Editors' Suggestion and a Synopsis in
Physics. [T. Aaltonen et al. (CDF Collaboration), Phys. Rev. Lett. 108, 151803 (2012)]
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The Higgs...

« Only standard model (SM) particle yet to be discovered.
« Within SM, generation of masses depends on existence of Higgs
 Mass of Higgs is a parameter, can be constrained by M,, and M,

C()‘Lzam_aﬂm'
= Vol Electroweak constraints:
my < 145 GeV/c? at 95% C.L.

mtop

Combined measurements of the W boson mass from the CDF and DO collaborations at
Fermilab yield a smaller ellipse (green) in top-W mass space than the one from previous
data (orange). The white stripe is the band allowed for the Higgs boson mass by data from
direct searches. Both Letters selected for an Editors' Suggestion and a Synopsis in
Physics. [T. Aaltonen et al. (CDF Collaboration), Phys. Rev. Lett. 108, 151803 (2012)]
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Increase of o, x B(H 2 bb) vs. m,

CDF Run Il Preliminary 9.45/fb

3 L 80 I All Sub-Channel .
> 5 Tevatron Runll Preliminary - Hhrhanne’ L] mascexs |, data
© [ SMHobb, L <100 | g e |z
L_E 4 :_ 60 F o Z+bb
é [ —e— BestFit [ + 19 Zsce
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C 40 - 7 77
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. 2
February 2012 Higgs Boson Mass (GeV/c”) Dijet Mass (GeV/c?)

« Data are most consistent with SM in mass range
from 110 <my < 120 GeV/c?

« Behavior at higher m, values is consistent with
the expectation from a lower mass Higgs due to
sizeable m; tail at low mass
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« Feynman diagrams are
topologically equivalent

V

w+
@ < ’
b

« Same final states, and therefore same analysis
strategy, modulo different definitions of signal.

s Retraining signal/background discriminants
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Verify modeling with o(WZ+22)

— B . . _ ~—~ . . . -1
14000 Tevatron Preliminary, Lint <9.5fb’ o 12000 Tevatron Preliminary, Lint <9.51b
%,1 p000F 1+2 b-Tagged Jets E 1000 1+2 b-Tagged Jets
g C —+- Data o C —¢- Data - Bkgd
10000 Wz 8001 — Bkgd Uncert.
< 8000 [ Bkgd = - []zz
> - > 400
W 6000 L -
- 200|—
4000— -
- 0F
2000— -
e -200’_ | \ \ \ \ \ \
% 50 100 150 200 250 300 350 - 400 0 50 100 150 200 250 300 350 400
Dijet Mass [GeV/c?] Dijet Mass [GeV/c?]

o(WZ+ZZ) =447 £ 0.64 (stat) £ 0.73 (syst) pb
SM Prediction=4.4 + 0.3 pb
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Signal Injection study

The figure on right shows the CDF II Preliminary (10 fb!)

results of a previous study
where CDF injected a m, = 115
GeV/c? Higgs signal into
background-only pseudo-

| ! | ! | ! | ' | |

102 melNGREELLLEL] Expected Limits = 1o —

t/SM

Expected Limits + 20

11m1l

experiments to study the .

T avmn B [ X i i = ¢ d
potential effect on our observed 3 | R S
I i m i tS O é \“\\:\:\:\:“ o E

Q - \\\:‘:““ﬂ$
& nn a : |“““‘
Because neural network g
discriminants are optimized for 1| weseus ]

separation of signal and
background rather than mass
reconstruction, we expect to TR R R RS R
observe (in the presence signal) 100 110 120 130 140 150
higher than expected observed . 2
limits over a broad mass range Higgs Mass (GeV/c)
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ZH—I|l bb Analysis

ZH—lIbb channel has . . .
- lowest backgrounds

- Smallest expected
signal yields (9 events
for m=120 GeV/c?)

Some discriminant bins
with large S/B

- Low probability for
observing events in
these bins

- A few such events can
have substantial effects
on observed limits

RN
o
N

Events/Bin
=

CDF Run Il Prelimary 9.4 fb

uu” + Two Jets, Two Tight b-Tags

data
[ Z+1f
i | Z+bb
WLT TT N Z+ce

annmnne 23

fake Z
: SZH(120)x10

-----

||||||||||

|||||||||||||

0 0.5 1
120 GeV Final Discfiminat

S =0.16 events,
B = 0.06 events
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ZH—|l bb Analysis

CDF Run Il Preliminary 9.45/fb
| Top 20 Candidates in S/B ' '

- Examine top 20 events p | 24w hannls
. [ New Candidates For Winter 2012 Analysis
I n bOth Ch a n n e I S 15 Previously Observed Candidates

based on S/B of the
discriminant bin in
which it's located

(120 GeV Signal)/Background

CDF Run Il Preliminary 9.45/fb

| Top 20 Candidates in S/B
0.4 | zZH-> e*e’bb Channels

- The electron channel
contains 12 new
candidates within this
high score region,
while muon channel

s & " pontlll |

N b
eL IS ELLET eSS TR NBE

New Candidates For Winter 2012 Analysis
03 Previously Observed Candidates

0.2

(120 GeV Signal)/Background

QQQQQQQQQQQQQQQQQQQQ
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ZH—I|l bb Analysis

- To study the effect of

high S/B events on +E’{,s§§§2‘§ I
CDF’s observed HE DA A

— rm best new candidat
— rm 2nd best pew candi

limits, the best new
and best two new
events from the ete-
channel and re-run
the limits

95% CL Upper Limit/SM

- Gives one sigma
level changes in the
limits at 120 GeV/c?

100 110 120 130 140 150
M, (GeV/c?)
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Change in Limits at m, = 115 GeV/c?

CDF Run II Preliminary, L < 8.2 i CDF Run II Preliminary, L < 10 b’

[
=
=)

[
S
=]

90 | my=115 GeV/c’ 90 | my=115GeV

80 | Signal+Background 80 ------ Signal+Background
Background Background
¢ CDF Data ¢ CDF Data ]

Cumulative Events
~
()
Cumulative Events
~
<

Winter
2012

6 8 10 12
Integrated Expected Signal

Summer
2011

34 56 7 8 9 10
Integrated Expected Signal

« Excess of high S/B events was present in previous
analysis

« Change is that the lower S/B event region has become
more consistent with S+B hypothesis

53 H



LHC-Chicago Workshop 2012

Excess at m, = 195 GeV/c?

CDF Run Il Preliminary J L=9.7fb" CDF Run Il Preliminary J L=97f"
3
10°E 0S 1 Jet, High S/B _ 10° L OS 0 Jets, High S/B —
M,, = 195 GeV/c? e M, = 195 GeV/c? -

Events/ 0.05
Events/ 0.05

NN Output NN Output

« Behavior of observed limits driven by small event excesses in the
high S/B regions of opposite-sign dilepton 0 and 1 jet channels

« Nothing peculiar in the modeling of these distributions

« Of course, ATLAS and CMS have ruled out a m, = 195 GeV/c? SM
Higgs based primarily on equivalent searches in H > WW
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Deficit at m, = 165 GeV/c?

CDF Run Il Preliminary CDF Run |l Preliminary

my = 165 GeV/c?

m, = 125 GeV/c?

10

3 sF .

a B £ TF _ 7] E
£ _I Loz’ T m=185 1 @ g —‘I Loz’ © @ m,=125
= 3| . 5E Oww [Eov = S =9. aE ww oY
c 10 = 4F D Wy = = W -
L — E Wz W+jet L = 3 Owz =

C e 0zz |\@~ - ; pzz |8

B Q75080 085 090 095 100 Wi —Higgsx 5 102 & Y TR Y TRy TR Y TR B -

1 02 | NN ScoreHWW E NN ScoreHWW
N “‘v i I
Ty 3

i

10

I B | PN T S (N T A= s v I AT A AR | 10_1 P T [ | | |

1.0 -08 -06 -04 -02 -00 02 04 06 08 1.0 -10 -08 -06 -04 -02 -00 0.2 04 06 08 1.0
NN Score NN Score

« Driven by deficit of events in high S/B region of our
opposite-sign, low invariant mass dilepton channel

« This is the channel in which we obtain increased
acceptance from low AR events

« Nothing peculiar in the overall modeling of this distribution
and deficit is not spread over a wide mass range
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Extracting Limits on SM Higgs Production

« Limits extracted by starting with a combined
likelihood function
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Extracting Limits on SM Higgs Production

« Limits extracted by starting with a combined

likelihood function Expected

events No Nuisance

N s s
Channel bins ] parameters

= I I e e
nz-j. P

Observed
events

« Expected signal / background events dependent on
systematic uncertainties, included as nuisance
parameters
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Extracting Limits on SM Higgs Production

« Limits extracted by starting with a combined
likelihood function

Expected Nui
uisance

Nchannel Nbins Nij events an

o 774 Pparameters

b= II I nye s [L e

1]
. . ]- L
i=1 j=1 k=1

Observed

events

« Expected signal / background events dependent on
systematic uncertainties, included as nuisance
parameters

« Determine best-fit nuisance-parameters by
maximizing likelihood

« Higgs limits derived using Bayesian / Modified
Frequentist methods
= Good agreement between both
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Anatomy of a Limit Plot

limit for Higgs
production relative to
SM prediction

1. Upper cross section

2. Observed limit
(solid line) from data

3. Median expected
limit (dot-dashed line)
and predicted 10/20

(green/yellow bands)
excursions from
background only
pseudo-experiments
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4. Analysis repeated using different signal
templates for each m, between 110 and 200
GeV in 5 GeV steps




e 60|
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Exp. Exclusion: 154 <m, <176 GeV Exp. Exclusion: 157 <m, <172 GeV

Obs. Exclusion: 149 <m, <175 GeV Obs. Exclusion: 159 <m_, < 166 GeV



LHC-Chicago Workshop 2012 61 H

Combined discriminants — rebinned in s/b

Tevatron Run II Preliminary, L. <10 i
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Combined discriminants — rebinned in s/b

Tevatron Run II Preliminary, L <10 fb™ 100 Tevatron Run II Preliminary, L<10.0 "
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Higgs limits from all channels

- -1
CDF Run Il Preliminary, L <10 fb
——— T T T T T

CDF - D@ Preliminary, L <9.7 fb” = Observed
..... Expected ) . ‘ int ' - - Expected
- Qbaegvedd...... ~ : . _Exclusion | SM Higgs Combination
10 - E d ]
i = ﬂﬂ E:::::d. ; : : / 1 10 ] Expected 1 s.d.

|:| Expected +2 s.d.
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February 27, 2012

Exp. Exclusion: 154 < m, <176 GeV Exp. Exclusion: 157 < my, <172 GeV
Obs. Exclusion: 149 <m, <175 GeV Obs. Exclusion: 159 < m < 166 GeV
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Tevatron Run Il Preliminary, L < 10 fb™
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Tevatron Run Il Preliminary, L <10 fb™
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Tevatron Run |l Prellmlnary, L<10fb”
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Tevatron Run Il Preliminary, L <10 fb™
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Tevatron Run Il Preliminary, L <10 fb™

95% CL Limit/SM
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LLR of Tevatron Combination
p(datals 4 b)

QQ =—2In
p(data| b )

o 40
o - Tevatron Runll Preliminary [ LLR, 1 s.d.
o _F - A [JLLR, +2s.d.
< 30 - SMHiggs, L <10.0fb LR,
8 - --.LLRs+b
L -
3 20 —LLR,,,
~ -
4 L
8) 10 &
S Rt

° A

10 -

b L L L |l|||||.|'|.l.,,,| llllllll

100 110 120 130 140 150 160 170 180 190 200
February 2012 Higgs Boson Mass (GeV/c?)



LHC-Chicago Workshop 2012

p-value of Tevatron Combination
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H-> bb LLR of Tevatron Combination
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=
o g3 5 Tevatron Runll Preliminary

° L <10.0 b

= 3 —e— Best Fit
g 25 +1 s.d.
m

—
'S N )

T rril Illl|IIII|IIII|IIII|IIII|III

A

O
o1

0] eI T PRI PRI IR, aror.orm. arr.urin VAT ST
100 110 120 130 140 150 160 170 180 190 200

February 2012 Higgs Boson Mass (GeV/c?)




LHC-Chicago Workshop 2012 73 H

Significance of Excesses

* Both LHC and Tevatron experiments see excesses
In data relative to the null hypothesis at the low-
mass Higgs region

Local Significance Global Significance

CDF 260 210
DO 220 150
Tevatron 270 220
ATLAS 3.50 220
CMS 280 210
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Significance of Excesses

* Both LHC and Tevatron experiments see excesses
In data relative to the null hypothesis at the low-
mass Higgs region

Local Significance Global Significance

CDF 260 210
DO 220 150
Tevatron 270 220
ATLAS 3.50 220
CMS 280 210

« Similar-sized excesses in complementary
searches at the LHC and Tevatron.
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Events/(8 GeV/c?)

What about the CDF W + jets bump?

300

200

. 7 v 7 ] .
700 —— CDF data (4.3 tb™) | ]
- Bl WWaWZ 45% |3
600+ I W+Jets 80.2% ]
C 2| Top 6.5% .
500+ B Z:jets 2.8% ]
- QCD 5.3% .
400F -
. (@) 1

100 ,,,,,, MRIIRIIIRDD )))))) .
0 BN - _
100 200

M, [GeV/c?]

Events/(8 GeV/c?)

100}

—— Bkg Sub Data (4.3 fb™)

WW+WZ (all bkg syst.)

50:

—
=

_‘_
L —
l
| (/A
e
L —
——
L —
R T e et B

—a—
—
——
W v
—q
—4—

| 1

| I |
200

M, [GeV/c?]



LHC-Chicago Workshop 2012 76 H

What about the CDF W + jets bump?

Z-Jet Balancing: Jet QG Value

| CDFRunll Preliminary,fL =6.6fb" 7
1.1~ | —e— Data - Fakes =F

L [ -eee-- MC, JES 0

« Z+ jet balancing
study done R e
indicating that JES T

JetE_/ZP,

for gluon jets ++ ]
needs to be shifted R ey
by 20 in MC to S A

matCh Wlth data T 0.5 0 05 -‘ —
x? of Data and MC Comparisons

CDF Run Il Preliminary, |L = 6.6 fb"

« The JES for quark
jets is good — not
surprising since
well constrained by
top mass
measurements

G JES Shift

JES Shift
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What about the CDF W + jets bump?

. In CDF Higgs, -20 -
JES corrections are ">
applied to the gluon
jets in the MC
samples ol

Dijet mass NN Corrected (GeV/c?)

 |[n the end, since
there are so few
gluon jets in tagged
samples, the effect
IS small

« With these corrections
In place no mis-
modeling observed in
the pre-tag region of
the WH Higgs search



