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The ercluded SM Higgs of M/, =M0LeV at Tevatron (2008)

Combined CDF-Do results (2009)

Tevatron Run II Preliminary, L=3 fb!
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The Tevatron observed 95% CL upper limit on
the xsection vs the predicted SM xsection

95% CL Limit/SM
S
T

M, =170GeV is excluded ! >
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What went into the predicted xsection:

« the complete factorization assumption was used
* b-quark contributions with the same QLD enhancement as top  Catani et al (200%)

120GeV<M ,<180GeV:12<K},’,K; °<15 Whereas K;"°~2.1

e old PDFs (MR5T2002)
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Our Goals (Anastasiou, R®, Petriello (2009)):
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o Check the validity of complete factorization assumption

e Provide most up-to-date QCD prediction of 0(gg—H)

-

with best current estimates of K-factors and newest PDFs




An effective theory with 27, <,

Checking Complete Factorization assumption requires O(a«,) and 0 (x ?)

« Integrate the W out and calculate leading term of O(ax«x,)
o Estimate the effect of 0(xa?)
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An effective theory with 27, <,

Checking Complete Factorization assumption requires O(x«,) and 0(xa?)

o Calculate leading term of O(oxox,) for M <M,
o Estimate the effect of O(x«x?)
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Factorization holds if C, ,=C, ¢ C,,=C ?
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Resulis

o350 = 000G (2:0,) + 0V GY (2) Ky + 010 G (2) Ky o
ff%’% = oG (2) Q
0

O T
o0 = o9 ft

| —

(
JE’;{ Lo — g??f {(; ) (2,’) [1 + a's((-f‘l*w — C"lq) + a—g (@r — Cf?q + Cflq((-f‘lq — C'lw)
)

ij
1 ) . )
+a, G () [1+ ay(Cr — Ci)] + @}’2) |
opn O = fgz‘?fcr%” (21 a5)
ohest — GNNEO 4 GNNLO

Included are:
e NNLO K-factor computed in large M, and normalized to exact LO top-result

« O() (exact results by Actis of al (2008)) & new O(a«,) light-quark results
* b-quark results with excat NLO K, K,




Resulis 2

An example : MH=170GeV (o in pb)

original | MSTW 2008 PDFs | K. Iy, | EW effects
0.3542 0.3212 0.3377 0.3444

A decrease of L% in xsection ! I




Resulte 2: New Prediction

Tevatron
mp[GeV] abestph] mp[GeV] abest[ph]

110 1.417 (£7% pdf) 160 0.4344 (£9% pd)
115 1.243 (£7% pdf) 165 0.3354 (£9% pdf)
120 1.094 (£7% pdf) 170 | 0.3444 (£10% pdf)
125 | 0.9669 (£7% pdf) 175 1.3007 (£10% pdf)
130 70 (£8% pdi) 180 2788 (£10% pdf)
135 17620 (£8% pdf) | 185 10 (£10% pdf)
140 0.6794 (£8% pdf) 190 6 (£11% pdf)
145 )73 (£8% pdf) 195 ).2057 (£11% pdf)
150 439 (£9% pdf) 200 0.1874 (£11% pdf)
155 | 0.4876 (£9% pdf) - -

e Values for xsection are 4-0% lower
than used in 2008 exclusion by Tevatron
for MH = 150-170 GeV

« Theoretical uncertainty from scale
dependence obtained by varying

M
I—‘E[TH:MH]

_‘ [‘"%, -l'_'%]
» PDF errors estimated using error
eigenvectors provided with MR5T2008 fit

New results accounted for in new Tevatron analysis: extended exclusion range to 100 -170GeV
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Summary

1) Checked the validity of factorization of QLD & EW corrections by calculating
leading term of 3-loop O(acx,) in 99 — H due to diagrams with light quarks

It is violated I

However effect on cross section is screened due to the structure of QCD corrections

2) Provided an updated theoretical prediction for inclusive o (g g— H)
with best current estimates of K-factors and newest PDFs ( MRST2009)

Updated prediction is 5% lower than what was previously used by
Tevatron in 2008 exclusion

New results accounted for in new Tevatron analysis:
extended exclusion range to 1L0-170GeV arXiv:0903.4001 [hep-exp)
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