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Preface
** NEW PHYSICS AT LHC

AND

= Precision QCD for the LHC
= UV LIMIT OF EINSTEIN’S THEORY

= Exact Residual Control in Resummation for
WAV
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9/26/2011



The Paradigm:

*An Approach to Precision LHC
Physics Theory: Amplitude-Based
QED®QCD Resummation Realized
by. MC.Methods,--

do = Zjdxldxz Fi (Xl)Fj (Xz)d&res
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The Paradigm:

*An Approach to Feynman’s
Formulation of Einstein’s Theory
: Amplitude-Based Resummation
of the Feynman Propagators.in.the
Theory

» i
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- (K) k2 —m? =% _(K) +ie
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e Contact with Standard Resummation (Abyat et al.
Phys. Rev. D 74 (2006) 074004):

2—N process --

e
alf! — 5 affl e
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e Noting relation of J and SUMy , in our formula

Do 1L
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we get the identification:
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e Shower/ME Matching:

5 Theory(PRD81(2010)076008):

F.o—>F,o" for
5, 1+ 2°

1-z
gving the same value for o, with improved MC stability
BAYLOR --no need for IR cut - off (k,) parameter
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qu = Pqet)q(p = CrFes (7/q )e (1-2z)", etc.,
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e Complete Set:
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Basic Physical Idea:
Bloch-Nordsiek —
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* Herwiri1.031( PRD81(2010)076008):

, Implementation of IR-improved kernels In
Herwig 6.5 environment to get Herwiril.031,
MC@NLO/Herwiril.031.

Observations:

1. SUMs Is an IR effect — It contains as designed.only the
IR part of the LL, the rest of the LL Is in D and
the residuals g_, as we showin p" .

2. Herwiri Is just as general as Herwig6.5, as they run the
same set of processes

o Some Illustrative results follow.
BAYLOR
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FIG. 1: The z-distibution (ISR parton energy
fraction) shower comparison 1 Herwig 6.5.
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FIG.5: IR-cut-off sensitivity in z-distnbutions of the ISR parton energy fraction: (a), DGLAP-CS; (b), IR-I DGLAP-CS.
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(a) (b)

| Vector boson rapidity | Generated Z transverse momentum,
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FIG. 6: Comparison with FNAL data: (a), CDF rapidity data on (Z /") production to ¢" e~ pairs, the circular dots are
the data, the green{blue) lines are HERWICE6.510( HERWIRIL1.031); (b), DO pr spectrum data on (Z/%") production to
¢ ¢~ pairs, the circular dots are the data, the blue triangles are HERWIRI1.031, the green triangles are HERWIG6.510
in both (a) and (b) the blue squares are MCGNLO /HERWIRIL.031, and the green squares are MCGNLO/HERWIG6.510
These are untuned theoretical results
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e HERWIRI1.031 -- PRD81 (2010) 076008:

— For the CDF rapidity data, HERWIRI1.031 is closer to the data than is
HERWIG6.510 (1.54 vs 1.77 for '\"QId.o.f. resp.);
for MC@NLO/HERWIRI1.031 and MC@NLO/HERWIG6.510
the '\'Efd.o.f are 1.42 and 1.40 resp., both are within 10% of the data
—> Need NNLO level, in progress.

For the DO p; data, HERWIRI1.031 gives a better fit
to the data compared to HERWIG6.5 for low pp,

for p7 < 12.5GeV, the Y?/d.o.f. are ~ 2.5 and 3.3 respectively

- we add the statistical and systematic errors,

showing that the IR-improvement makes a better representation

of QCD in the soft regime for a given fixed order in perturbation theory.

BAYLOR

9/26/2011 18



e HERWIRI1.031: PRD81 (2010) 076008 —
HERWIG++(SOON, thanks to Mike and Bryan)

CMS preliminary
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e HERWIRI1.031: PRD81 (2010) 076008 —
HERWIG++(SOON, thanks to Mike and Bryan)
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Near Future

* Herwig++(soon, running , under
cross checks)

* Pyhtia 8,6 (W consultation from
Peter Skands and Torbjorn
Sjostrand

* Sherpa (w consultation from Jan
Winter)

Do 1L
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e Recent Progress:
A
In arXiv. org 1008 1048 using

we show that we get the UV limit

£ LK

9/26/2011
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and the scalar contribution to A as

" 7y 2 i 2N 1 B2 fen 2 1)
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A Dirac fermion gives 7 times A..

= UV limit
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[Hlustration(Laucsher&Reuter(PRD65(2002)025013))--
UV Fixed Point:

IH |5|,,1_ Qi CF, rfl——”u—I—Iu‘fﬂ;-l—[”lff—l-l—uull-l— I1 ':"'I}d |”|—Ir'.|T— * ]'5“1_ Tk

1 - P P x [ o ] . gy
-I-Eri (d+ 1)(d — 2)(4m) : _%'.-'s--‘d '1';.,-.-_-, (0) g, + 0O ( g”) ,

I 5!' Ak, Gk} Cx, ffl — Ir'JT — ' gk — [:’-{ - L'*-}::"l""'i L“: +0 fﬂl]

Do 1L
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For d=4, cut-off profile
RO(y) = yi(e¥ -1),

0. = /(13 7 2/144+55/24+q)
A = 30(3)/(13 7 %/144+19/24 )

Evidently, for appropriate @ and We can have
gualitative agreement with our pure gravity results
g- = 0.0533

A = -0.000189

Do 1L
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Planck Scale Cosmology --

Transition between Planck regime and
classical FRW regime at
tr = 25J[PI

Do 1L
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For = time of radiation matter equality

We get (see Branchina&Zappala (G.R.Grav.42(2010)141))
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CONCLUSIONS
* Herwiri1.031 Just as General
Herwig6.5, No Tweaking, Should
Be Better in - Due to Bloch-
Nordsiek Effect
* Real Progresson A in QFT

Do 1L
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