Physics Topics: 1997 /99 Workshops

¢ Polarized Structure Functions gy, gs, g» \/\/

e Polarized Gluon Distribution'AG:\/\/
e NLO-pQCD fits of g,
e Di-Jet events in DIS
e 2-Track events in DIS
e Combined fits: g; + Di-Jets
e Photoproduction

e Polarized semi-inclusive measurements \/
e Polarized parton distribution in photon Aq” \/\/
e Diffraction/Vector Meson

¢ DHG Sum rule: (o4, — o44) at Q% = 0\/\/

o (W*,Z" Production

A\

¢ High Q% anomaly — polarized HERA\/\/

e Target fragmentation \/ \/

e A Polarization \/

e Deeply virtual polarized Compton scattering \/

e pp scattering with HERA-N \/\/

Green: Not good; \/: Good; \/\/ Very Good



Extend HERA range by
~ 1 order of magnitude
to higher z and Q2

+ “electroweak region”
4+  new phenomena?
= sSmall Cross sections
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Reach z = a few x 10~6
at Q% > 1 GeVv?

-+ high parton densities

+ new QCD effects
-+ large cross section
— difficult to measure

Cover one decade of Q2
in perturbative regime
for x ~ 1074

onset of pQCD

gluon density, ag, ..
forward jets, ...
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Linear Collider on Polarized HERA

A. Deshpande
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INPORTANT ¢

¥ VRLID EVENTS ARE AT HIGH
(DEPoLARIZATION  FACTOR) ( Qz)
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gy at HERA vs. Q?

<«—>» THERR enden Hon

Standard Fit
Minimal Gluon Fit, AG(Q? =1 GeV?) =0
Maximal Gluon Fit, AG(Q? = 1 GeV?) = ag



Linear Collider on Polarized HERA

A. Deshpande
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e RHIC in BNL becomes
( a.fJCV 2007 )

more veali'she
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An Electron Ring in RHIC Tunnel

e Possible 10-12 GeV electron ring in RHIC tunnel (?7)
e Will enable e - A and € - p scattering

o €. p Collisions with 4/s ~ 100 GeV —> A Mini-Hera
Recall for HERA /s ~ 300 GeV
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e Physics program similar to Polarized HERA: but some-
what limited Is this enough?
Luminosity issues might be crucial

e e-p beam energy imbalance similar to HERA — New
detector?

e Dedicated studies needed
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GLUON POLARIZRT/ION

qQco RITS

e

94

2 JET  EVENTS

2 HIéH pr TRACKS

—

o 2 A b

)

(UN’QE’ ALISTIC

LP Lowsen
BETTER IN
FIXED

—

WITH

Xg)

Ye

PRODUCTION

CoLIDER OPTIONS )
SM9LL  SPiv ASYM.

!

IF NO SURPRISES

oPTION
BUT ALSO AT THE LiMiT

TRRGET 27



AG/G (x)

AG from Di-Jet Production

A. De Roeck, M. Maul, G.Radel

e MC Simulation: signal + background; hadronization,
higher order effects via parton showers

e Event Selection:
= 5 < @? < 100 GeV*
— 0.3 < y < 0.85
— prt > 5 GeV
— |pi%t| < 2.8; me, = —In[tan(67°t P /2)]

e Detector effects included

Gluon extracted at Leading Order at Q2 = 20 GeV?
assuming integrated luminosity £ = 500 pb~’

X
Di-Jets analysis will measure the polarized gluon

distribution accurately
It will map the region: 0.002 < z, < 0.2

Next to Leading Order Corrections Small: ~ 10%
E. Mirkes & S. Willfahrt




uG/G (x)

AG From High-pt Hadrons at HERA

A. De Roeck, G. Radel

Event Selection:
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¢ Results similar to Di-Jet analysis

— Worse at high z: Can be improved??

— Reaches lower z

e 2-Jet/2-Hadron event sample overlap ~ 40%
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® CONTRCT INTERACTIONS
(AT HERR_ASENSITIVITY ~ 2 Tev)
oA LE

® TARGET FRAGNENTATION

® CORRELATIONS ¢



Contact Interactions (continued)....

J. M Virey
Most Sensitive Asymmetries
Partity Violating “Mixed”
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Helicity structure sensitivity up to scales ~ 7 TeV

PV
ALL
0.5

-0.5

Q° (Gev®) Q® (Gev®)

Helicity structure of the new interaction could be
probed/resolved
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® THERA CAN BRING EXTENTION IV
x~ @2 COVERAGE FOR BARSIC HERSUREM.
OF SPIN DEP. SR FUNCTIONS

]- IMPORTANT FOR §¢cD TESTS
e A& NEASUREMENTS PosSSIBLE , BuT EXTENT/ON

To THE REGION WHER VERY SNAW. EFFECTS
EXPECTED (IF No SURPRISES)

® |[F CONTRCT INTERACTIOWNS SEEN ~ M PORTHNT
CONSTRAINT S CAN DBE OBT AINED

® NEW STRYUCTURE FunNCTION 35.. N Ce



