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New physics, ex: coupling between super—symmetric and SM
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sin2B = 0.741 + 0.067 (stat) + 0.033 (syst)
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No direct CPV signal yet
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The probability that the meson BO produced (by strong
Interaction) at t = 0 transforms (weak interaction) into

BO (or staysasa BO) at timetisgiven by :

—-t/1
e  9(1xcos Amgt)

Am,/ Am, performant contraint for p and n
Katarzyna Klimek, 03.09.2002
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At given AMg

A = 0 no oscillation
A =1 oscillation

AMgexcluded at 95%CL
A +1.6450p < 1
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Measurement of A at each Amg jP
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Constraints :Vp, Vcb ; €K , Ay , Amy , Sin2[3

=77l Vcp = (40.4+ 0.8)1073
/Il o = 02030040
n = 0.335+0.027

- _ 0.045
sin2B =0.7347 ;o

(o}

y = (59.5723)

sin2a = -0.20"523
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' K * or Kgwith 0~4 1's (0 or 1)

covers ~78% of b@4dl|.

Preliminary
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for M || > 0.2 GeV/c?
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BEYOND THE STANDARD MODEL

talk by R. McPherson
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ZEUS: 94-00, 130 pb 1

" . : EUS 94-00 -
ZEUS (prel) * ZEUS selection SM
+NC+QEDC

NC+QEDC 2e M >100 0.77%£0.08
3eM >100 0.37£0.04

Both 1.14+0.09

M,, (GeV)
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talk by M. Grunewald

Lleetroweal

Physies




Ml theory uncertaint) Confidence level for background and signal:
. &af'lgld: ___:F'I | | ___:I""r L DLELLL T
— 0.02804+0.0006 S ‘“-‘m I LEP
--- 0.0278440.0002 I e
4 A : .
ol : .
o f I L
o< =l : : = werene Laovcut for
1 —_— e S = —- bachgnrurd
< ; inie H:p:':uré:clllh'-raiqn:||+1n::k_;~rc:'1n|;' = in
4 .. Fizperrad Turmclg;,mu'd _; ;
2 Sy - ' sdg 0 . 1153
mj' ' .. i.' o .rr_':lﬁ'. T T
Iy 162 4 106 105 1365 T12 114 116 118 120 100 162 104 106 108 110 112 114 116 118 120
‘ i (GeVic') (5 EW{.‘EJ
o LExcluded N,/ Prelim 1.7 ¢ excess (P=8%) over expected SM background
10 102 One experiment (ALEPH, 2.8-3.0 &), one channel (qqbb)
m,, [GeV] Final LEP-2 SM Higgs-boson mass limit {(95% C.L.):
MHiggs > 114.4 GeV (expected limit: 115.3 GeV)
35

Katarzyna Klimek, 03.09.2002




NuTeV Neutrino-Nucleon Scattering

Muon- (anti-)neutrino quark scattering:
charged current (CC) neutral current (NC)

..'_l-—\.u“"
_...l.-""-.. “-"“""r\.
.—"-"'"-.

T

Paschos-Wolfenstein relation (iso-scalar target):

o (1—')—{]‘ {ﬁ‘]
R = M NC = 45 1 1] _
S O v) oY) gvaql_[qu ggq] 0,0

1 s 2y [on— helf
5 s o\ 3"

+ electroweak radiative corrections
Insensitive to sea quarks
Charm effects only through dyy quarks (CKM suppressed)

Need neutrino and anti-neutrino beam!
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b
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Strength of v coupling p,, (assuming sinzﬁ)eﬁ ok):

LO0 +/- (.05

100 +/- 0,02
(L9935 +/- 0.003
(1L98E +/- (.004

¥/ dol = 1,7/3

CHARMII et al.
LEP.I Direct vVy
H-H LEP I Lineshape 1'j,,
gt NuTeV
ST I T BTN I | PET I A WA
.96 0,98 1.00) 1.02

Neutrino NC Rate/Prediction
Various explanations, old and new physics:
Theory uncertainty (LO PDFs)

lsospin viclating PDFs

strange (charm) sea asymmetry (quark-antiquark)
Nuclear shadowing asymmetry (W-2)

New physics:

Z', contact interactions, lepto-quarks, new fermions,
neutrino oscillations, . . .

Katarzyna Klimek,
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QCD at High Energ

talks by: V. Chiochia, P. Kreuzer, K. Long, C. Paus, S Roth, F. Wilc
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does pQCD describe heavy 3

guark production?
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b cross section at HERA HERA B
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glgons) also describes ZEUS DI S data
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AT C fp(IP,QF)®&®fE(xF’QEJ

* DO: inclusive jet cross
section as a function of

pseudorapidity 5
n= —ln[tan[gII g 10

2 B
* NLO QCD gives good :%m

description of E; and 1
dependence

Katarzyna Klimek,

Inclusive jet cross section in pp
Tevatron jets:
* QCD at very high scales

» Partons at high x and very
high O?

107

Rapidity Dependence of Inclusive Jeis

D Resulls

& 0.0 n<05
2 05 | n <10
O 1.5 | f <20
Y 20| n<30

— QCD-JETHAD

IR T T TN [ T N O O O T U T T "W O O T T G T Y
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Transverse Momentum [(GeV
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Inclusive jets in pp

« CTEQ/MRST groups: inclusion of D0 data in global fit
to determine parton distributions

(data—theory iheary versus pr [Gel .o [ 0 o, L, O P WO o T T R, S e T

S @k CTEQ6 CTEQS -
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D'g'mmm----ﬂ'iii L } D'S HH{H = . 3 %’ih \\\ I
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* Good description over full

p. and 1 range

* Main difference in new fits is enhanced gluon at high x
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Physics at "Low" Q7

Exploring Structures in Non—perturbative
QCD at (Relatively) Hard Scales

talk by N. Makins
L——x




Generalized Parton Distributions

Analysis of hard exclusive processes leads to a new class of parton distributions.

Four new distributions:
Cleanest example: Deeply Virtual

Compton scattering helicity conserving — H(z,£,t), E(z,¢,1)

helicity-flip —+ H(z.£,t), E(x. £, t)

DVCS |
\ Bjorken x : average quark momentum fraction
r(_) t=A" "~ Oy “skewing parameter” ¢

—+ mismatch between quark momenta
= sensitive to partonic correlations

“handbag diagram”

M.C R Makins, ICHEP 2002, Amstardam
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DVCS: Beam-Spin Azimuthal Asymmetry

At intermediate energies, Bethe-Heitler cross-section > DVCS ...
mm)» explore Interference , using polarized beams
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M.CH Makins, |[CHEP 2002, Amstardam
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DVCS: Comparison with GPD Calculations
_ZEUS

= : R —— ZEUS
=] iy = =
B — CTEQGSL CTEQSL a=0 o "
= - CTEDQSM CTEQSM a=0 B CTE.EL CTEQEL a=0
f MRSTL r 12 CTEQsM CTEQEM a=0
" E MRSTKM o MRSTL
v ¥ 10 “ MRSTM
Fy .-"'-F-

5 0° < 100 GeV*
O° = 9.6 GeV* : '
= :

40 < W < 140 GeV S — ff‘ ¢
W =89 GaV 2
101 . '
10 20 30 40 %0 60 70 80_90 100 %0  e0 = 00 120 4o
0" (GeV*)

W (Gev)
‘ Precise new data have potential to constrain GPD's

» Calculations by Freund & McDermott, based on LO (solid) and NLO (dashed) PDF's

» explore correlation parameter a: ~ z-range over which quarks are correlated

M.CR. Makins, ICHEP 2002, Amsiardam
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AMANDA -B10

Optical
Module

HY divider

pressure
= housing

silicon gl

light diffuser hall

AMANDA as of 2000 zoomed inon
Eiffel Tower as comparison AMANDA -A (top) zoomed in on one
{true scaling) AMANDA -BLO (bottom) optical module (O™)



*  Euxp
[1 Signal MC

southern northern
: sky

* many ongoing &
INYPSSYSES future projects
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weak and no priors
g H.
|

e flat Universe

"

Inflation!
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Courtesy P. Garnavich (High-2\Supernova Searc
(results also from Supernova Cosmology

65% of dark energy!
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What is the Universy we live in like? A Summary?
* flat after mflatlon . *
« ~65% dark energy ok
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Factorisation (Collins)
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First set of diffractive PDFs!
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one solution for 2b in
excelent agreement with

measur ements of UT

Very important in reducing
the allowed region

Coherent picture of CP Violation in SM
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3 scales:

*Q : photon virtuality
M : VECtor meson mass

=t . mom. transfer to target

2—gluon exchange
fast rise of xsec with W:
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o P
Should be possible to extract g(z)!

® W=250GeV » x=10"*

® data precise enough to distinguish
between different PDF sets

® ... buttheoretical uncertainties make
extraction impossible at present:

higher-twist correc’'s and skewing ...
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Gluon Density from yp — J/vp
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What Can Be Dark Matter?

Nucleus
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Exmle W Palr Production

Correlated average of:
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Uses O(a) corrections:
-2.5(0.5)% on Stheory

Effect on differential
‘ cross sections and on

- 1| yWW/ZWW gauge
— couplings?
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