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On behalf of the Tevatron Higgs Sensitivity Group
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SUSY /Higgs Working Group

SHWG covered most
of the Higgs
production and decay
channels

Used parameterized
simulations for an
average FNAL
detector performance
Very complete study
using the resources
available

- 1998, -

Results of the SUSY/Higgs Working Group
combined CDF /DO thresholds
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Evolution

1995-2004

The M, Probability Distribution
precision data plus LEP 2
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In a Nutshell...

hep-ph/0407097
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What else changed since 19957

Full simulation of Run II Tevatron bunch crossing time will

detectors (GEANT) not be 132ns
Real measurements of trigger Larger rate of multiple mteractlons

rates and efficiencies Changes in expected cross — |
Greater understanding of sections —
physics processes

Lots of data to make New SHWG Ratio
comparisons with ZH(vv) m=120Ger 0.013 0.016 0.79
More advanced analysis 340 2.53 1.34

techniques 3.0 281 1.14
1 1.70 1.24 1.38
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Three Important
[ngredients
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Outline of the Study

Start with Run IIA detector simulation
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Needle in a Pile

oxBR(m,, = 110) = =

oxBR(m, = 120) = 0.16.
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oxBR(m,, = 110) = 0.22 pb x 0.

Gives an estimate

of the uncertainty!
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b-Quark Tagging:
SHWG

SHWG used several different
b-tagging parameterizations

MCFAST (shown here)
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We used two approaches

DO0: Full GEANT simulations ) OYTHIA WH MC
e A A — |SAJET tt MC
of the Run IIB silicon

) . overlaid: e * tanh (pT/c)
CDF': Parameterizations based

on current silicon performance
with extended n coverage
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b-Quark Tagging:

DY /CDI
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b-Quark Tagging:
What' Realistic?

H - bb non - b sample

D@ RIIB 32.0 0.0024
CDF RIIB 30.0 0.20

DA RIIA Current 19.0 0.20

DO RIIA Future  25.0 0.10

Are these numbers realistic?

Quick answer: yes

We used simple estimates,
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Changes In Trigger Strategy

SHWG assumed efficiency after offline cuts
Realistically, we hope for

Need to know trigger efficiencies for all ZH and WH decays
to include cross efficiencies —
Need electron and muon triggers as well as calonmeter
triggers =

Process Level 1 Level 2 Total: Process     ’ Level 2 Total:
ZH - vvbb: 94 94 90% | WH-evbb: 97 97 949%
99 98 98% | WH - uvbb: 90 98 89%

94 99  94% | WH-Tvbb: 93 96 90%
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Di-Jet Mass Resolutions

SHWG used flat 10%
Too optimistic?

Rule of thumb: +1% in DMR
gives + 10% 1n sensitivity

We compare two experiments
CDEF: 10.4% with central jets
DO0: 11% with central jets

With more time and effort we
can do even better!
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For ZH—vvbb, SHWG estlmatedQCD e \tri
equal to the sum of all other background =

Underestimation (or over

QCD background for

d

d for WH—lvbb as
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QCD = 2 ¥ (bkgd).
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Optimization Strategy

SHWG cuts weren't optimal

m, =115 GeV
Must soften them to maximize L Zi=vyo Whislvbo

3.11 0.2
3.2

signal acceptances

Apply loose kinematic cuts to
remove “‘obvious” backgrounds

39.25
26.03

All acceptances measured using 58.74
full simulation

Includes lepton-ID, jet-1D, etc.

Let Neural Networks (NN) do._| I
the heavy lifting =




Optimizatien Strategy;

Train NN using WH/ZH signal and top

| tt NN Optimization, lower cutoff |
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Applying the NN

m,=115Ge&V  NoNN NN | M,=115Ge&V  NoNN NN |
3.1 2.5 0.2 01 |
3.0 1.7 3.2 3.0 :
35.3 22.3  Wbb/Zbb 69.7 40.1
20.0 16.5 IWZ/ZZ 11.0 0.1
58.7 8.8 tt 52.1 19.1
1120 612 |QCD

6.1 43  |Tota Signa 3.4 3.1
2333 1122 |Total Background 152.0 79.7
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Combination -

To evaluate sensitivity, calculate how much lu
Exclude (95% CL) the SM Higgs at a gi

1e, consistent wﬂhbackgroun only
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Final Variable Distribution

CDF provides and D@ provides
ZH - 1Ibb contribution added by scaling ZH — vvbb by 1.33

Consistent with current searches and SHWG

— Signal(115)
—W2Z/Z27
—Wbb/Zbb

tt
—1b

qtb

— Signal(115)
—WZ/ZZ
—Whbb/Zbb

tt
—1b/qtb

QCD

>
QD
O
—
N
el
c
Q@
>
L
[P
o
-
Q
Q
£
=)
pd

Number of Events/GeV

150 200
my (GE-:V) )4




Combined Results

Combined DQ/CDF result

Assumes luminosity
from two experiments

10% dijet mass resolution
Run IIB silicon

Width of HSG bands
determined by method

uncertainty
No systematics included

Width of SHWG bands

given by analysis

uncertainty 100 105 110 115 120 125 130 135 140

SHWG included H—-WW _____ggs Mass m, (GeV)
contributes at high m, -~

Tevatron Higgs Sensitivity Group June 2003 Update
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A combination would be sensitive to this with ~250 pb™ per:
ass res
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Conclusions

6 years ago, the SHWG study set the standardfor
searches at the Tevatron
Many believed this was much too
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