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I never think about the FUTURE,

it comes too soon

A. Einstein

To make predictions is very difficult,

mainly when it concerns the FUTURE

A .Einstein



ZTED ¥SE 059 + STO¥E YD "WHYJ OTNIW "gH 111H GHYS #¥LT « 38NLNS 3HL O AINLILSNI




) SPIN

www.holledyea com

south Pacific
Institute « Nolledge

Te Ngstitute Pikamanaga 0 Pasifika wwiw.nolledge.com

FUTURE: That, period of time in which our affairs prosper, our friends are true,
and our happiness is assured. Ambrose Bierce

Swami Gondwanawurka’s prediction generator
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QMISTAL. Ronl.
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FIG. 3: The analyzing power, An, for pC elastic scattering in
CNI region. The error bars on the data points are statistical
only. The solid line is the fitted function from theory [4]. The
dotted lines are the 1-sigma error band of the fitting result.
The dashed line is the theoretical function with no hadronic

spin-flip amplitude (rs = 0).
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Figure 31: gf(z,Q?) as function of « for different @Q? values, from E155,
E154, E143, SMC, HEBMES experiments. The curve corresponds to a model
prediction at Q% = 5GeV>.



TTHIZ  FLAVOR SSPAHRTON QAN R&E R TTEN
Qttse ks AT AHNITe (N Wi PRODu QT ON |
N LiMiTe ™ X ASArONE (e,

Ssixiof ®a ML B |
— d c— /f @"- <Soo 6‘1 :
o0k ®g 0.\ L AwL/ , Ad/d

ALTHOUGH A WMATOA SFTOAT WA WS WNee
KGR To ExPLoreE T ML X REGIIV
oL THES PURPORES oOF Q445G Tt RT
SuM Rute . Tv It ALSe (mMBBATAMT TO
HAVE AQCURATE DATA N LARGS X RE&oN]

Nend YL DETA ON Af‘ ANy TPAORPEQRT

:I‘UkL_L?" T 13 éfLth'kL TO kNvow A%(‘t) *‘”3
THNE ALS REVSMAL WAYZ TO RST T
R4IC.  _ "PRomMPT RttoTON zt:.i?uc'rcou T:%:E?—h T X (f_fr’%,—b?w?(.
- ®GH (P,T_ TS ,l,&,._-, kw(
~ HEAV7 TLAVONRS ?}F-—% QX

CoMPALS CHALM PRODUCTVIM
SLPECGSLATWVE .

Noete& Iwn fﬂf-—a J',nVK \F Aj>o ONE TR

-~ A -
D Al
AL_‘_, > o RECAUSE QL‘:\ oL

SURAPAICERER AE PORITIVE, HywavsSn T+

THES 7PAoducTiow OF Qu Sy PhAT QLS
ol .
33”3\3\"13"??“(”&‘" &) =~

S0 TR Coucy NEgREE THE  @FEERT




§
Polarised Quark Densities at LO F' g\%fé

' XA“ ; l“_'___+-.-..-.:".'*7:f':+:-.:\

-
------
--

ol e g o SRR S LD R
0.2 }

Y s
: .
0 E':;:‘;::i-«-2-2'—}:—:::*:::::;::_;+:;;_;.;_$:._;;_;.~.+—..—. ................

0.1 | R A TP
0.1 ?X-Aa

0 ;'-:::::::T:----}--—-------T..--;-;;;.;*;.:;.:;4::==-==-----..-__.......
0.1 ¢k « HERMES prelim.
U ————  (1996-2000)
0.1 | x As § = = gll}sw(uk)

4

o

——————————————————————————————————————— RO R S e el s S—
0 r---'---.---_v._-—.——--- -u—----.-—.+.—.-.4-. - .

3

01k Q’=2.5GeV’
. . l_-_l_—1 -

0.02 Sl i ' TRy

e Unpol. PDF: CTEQ5 LO
e Strange sea polarisation: A« ()



Symmetry of the Polarised Light Sea
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e The HERMES data are consistent with flavour symmetry

e The data disfavour yQSM of Dressler et al.
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Figure 44: The parity violating asymmetry ATV for pp — W# production

versus the rapidity y at /s = 350,500GeV (dashed, solid).
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Figure 48: The parity violating asymmetry APV for pp — Z° production
versus the rapidity y at /s = 350,500GeV (dashed, solid).
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Figure 47: Parity conserving double helicity asymmetry AYY for pp — w*
production versus the rapidity y at /5 = 350,500GeV (dashed, solid) .
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AT @ JLAB 12 GEV UPGRADE

e Precision measurement of spin asymmetry in valence quark region

e Decisive test of pQCD vs quark model, insight to quark-gluon wavefunctions

TINAF at 11GeV, 150A
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» prompt photon (plus jet) production:
NLO: Gordon, Vogelsang, Contogouris et al., Frixione, Vogelsang

v qg — qv dominant — the tool to pin down the gluon
v’ can be measured by PHENIX and STAR

v fragmentation contr. reduced if isolation is imposed
[isolation necessary to reduce »“ — ~+ background]

v considerable theoretical efforts to go beyond NLO
[soft gluon/threshold (and ky) resummations: Laenen et al |
Catani et al.; Li; Kidonakis Owens; Laenen, Sterman, Vogelsang]

some trouble with unpol. fixed target data; collider v

03

n| : \'s-—-IZ()O C;eV ' s = 500 GeV
A} (pr) for PHENIX: wearimi<os | aealnl <o
Frixione,Vogeisang ° 02} GRSV MAXg.
>
Y e » q v
expected sensitivity to Ag :%] ¥4 GRSV MAXg _
s 07 [ GRSVSTD . ]
not shown: wgi =
reduced scale dependence °'°"*"1'"'+"" T e '} ]
. . : .GS'C.
in NLO v % N B & 8 B . & »
Py (GeV/e) Pry (GeV/c)
g 1

projected accuracy for Ag/g
from ~ 4 jet at STAR

04}

10° 10
xduon



» high-pr jet production:
NLO: de Florian, Frixione, Signer, Vogelsang

/ copiously produced at high energies
7 theoretically well understood in unpolarized case

v’ good sensitivity to Ag
7 NLO essential for realistic jet description
v 1y dependence strongly reduced in NLO:

10~}

10-2

Ao (ub/bin)
°
&

1074

105

» good statistics

(b) Upper curves: NLO
Lower curves: Born X 0.2
MRST, [D=1]

10!
(a) Upper curves: NLO
Lower curves: Born X 0.2
GRSV std, ES [D=1]
G 3 100 K
—~ e\
(=]
-
AL
5
-l 10-1
:5 3
=]
solid: pu=py Y
dashed: p=pg/2 "N,
dotted: p=2pu, TN
1 1 1 3 2 10‘3
20 30 40 50 60
pr (GeV)

expectations for A for STAR:

008+ s =500GeV

Inl <10
0.06 - ,(’\
0.04 -

0.00

1

T

GRSV STD

"""--.-'i:ifi—-i.'...'.-"..'.‘1

GS-C |

GRSV MAXg

L

1

20

30
pr( GeV/c)

(figures taken from de Florian

40

50

et al )



« leading high-p; pions as jet surrogates:
NLO: Jager, MS, Vogelsang, de Florian

<,

also copiously produced
/ don't have to see a jet —+ can go to lower pr
/ perhaps better suited than jets at V'S = 200 GeV

knowledge of frag. fcts. not fully satisfactory
recent progress. Kretzer, Christova, Kretzer, Leader

very moderate luminosity assumed!

AT :
R S SRS s
008 L=7/pb o 7
— MO
008F ---- GRSV-max .
0.04 .
0.02}- —GRSV-std -
0‘00 e 2 i 3 1 1 1 1 L 1 2 " A A " I "
0.0 256 5.0 75 10.0 125 15.0

pr / GeV

Jager, MS, Vogelsang

estimate of statistical errors: 54 ~ ,..,.1. X 1

1 ’) v l_“ﬂ'g,,,. E ar

[with P, = P, = 0.5 (beam pol.) and . — 1 (detection efficiency)]
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2 Bunce et al
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Figure 17: Next-to-leading-order transverse-spin asymmetry for Drell-Yan dimuon pro-
duction at /s = 200 GeV [121].
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Hunting for “New Physics” at RHIC

RHIC can be a tool to uncover physics beyond the SM

Parity-violating single-spin asymmetries:

i ' i v _ (do/dEr)_—(do/dEr)
single jet production : A}_‘ = Eddjdl*‘r) "r'(da//db‘:):

idea: only small SM-contr. from QCD®EW interference

. new parity-viol. interactions can lead to sizable effects
Bourrely, Guillet, Soffer, Tannenbaum; Taxil, Virey

RHIC can be competetive with Tevatron run II Virey
(reduction of systematic errors in A]")

unique place to probe chiral structure of new interactions

Q. o158, ¥ e
- _ : i jet X,Vs = 500 GeV /[ Mz=Mz
candidates: Taxil, Virey Mosiansopy 7 | eeisuo
[ A=2.0TeV / 1
ot/

contact interactions:

| M7= 200 GeViet

0.04 - | flipped SU(S)

~ LWl WVl ,v
‘scale’ A > 2TeV

| Mz'= 300 Gevi

leptophobic Z':

| Mz'= 200 GeVic
| M7= My
{

Mz < M/, <1TeV
small mixing with SM Z L

A=20TeV*
EN=+i

5:) g lclﬂ 150
Er (GeV)

to be of any use need:
/S = 500 GeV, high luminosity & precision

knowledge of pol. pdfs & SM ‘background’ in NLO

Moretti, Ellis, Ross: EW 1-loop for qg — qg9, 99 — 99, 99 = qq
Vogelsang: LL-threshold resummations for log(1 — =7)
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