£y April 19, 2002
(it . .
S Testing QCD through Spin

Observables in Nuclear Targets

Deep-Inelastic Scattering
from Few-Body Nuclei:

overview & recent advances

Wally Meinitchouk

Jefferson Lab




X
ol B0 90 0 ¢

e 1 0 1 e O B T (T O R T S R

SIO oH/He
eleq peloeloid qer e

] dz = ug

: 4/ 3

::::
f '

H ',

-u_.__a_-w____m__-_._-ln_

X
0l 80 90 ¥0 20

Yaastiaeslssveliiaadss

Y
: ﬁ 3

1@ 18 jepog ®
i SBWIOY] PUB NOUDHUBY @

- UBWINUIS DUB LINjYUBLY W

{
P 1

uz

o

__..m..qqi_....“__.q__“q




WM, THOMAS PLE 317 (96) I

0.8} 5 AL
i " — 2 /3
= L
e 2
S:ND.’-I- I il 3/7
"E-. Lt}
—1 /4
0 .
0 U.23 0.5 0.75 1
ko

o FERM| MOTION
¢ FERMI MOTION

+ EMC thredh




[outine]

Nuclear EMC &tlect
r Medium modrhication of nucleon
structure functions

T heoretical Toundations
— Convenlional description
— &lativistic effects

Fatiastlon of structure functions
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Medium modificalion of nucleon
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Models of the Nuclear EMC Eﬂ'ecij

There exist modely which descnibe data
(although only partially, and few dictions).

-~ Curicnt datan cannot rule them out

» Problem 1s tack of {many) falsifiable
piredictions!



wWords of Wisdom -‘

"Have we really l®arned anything more than
Just that bound nucleons are not free?”

(S1Ir Denys Wilkinson, PANIC'96)

“Looking fur quarks in The Nucleus 1S like
looking for the Mafia 1n Sicily” overyone
knows they're there, but It's hard to find
the evidence”

{ANnonymous, 1983)

“No smoking gun color remains hidden
desplte repeated assaults. Know of no single
effect attrnibutable to quarks for which there
exists no totally hadronic explanation”

(R L Jaffs, 1996)



e Surprisingly, EMC effect in light nuclet
{whore quantitative calculations are more feasible)
15 less Nirmly establishod expenmontally,
and mote controversial theoretically
—— ospacially for v 2 2nd v 3 nucla

e Micioscopic fow hody calculations with

teadlistle prolentldls are possible for A < 6

» correlate vanety of observables
(form factors, structure functions,
static propertles)

—— nuclear structure functions and form
factors can be related through
generalized parton distributions,
and quark hadron duality

e [Kaal testing ground for nuclear modals!






Hadronic tensor for DIS from nucleus v

— trtuncatoed {off shell) nuclesn tensor

- :
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— {aff shell} nucleon nucleyus amphtude

Anali'p)y = + )

Spin averaged nuclear structure functrion

Factarization of amphtudes does not anply
factorization of structure functions
Malrutohionk, S Rrok-r T homas

Phys Rev [+ 40 (19594) 1103



RELATIVISTIC DEVTERON
STRUCTURE FUNCTION

Ff (x) = Jdg fy) F, @)

+ S(D)F - g(N)F
S v

RELATIVISTIC CORRECT{ONS
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NUCLEON MOMENTUM
DISTRIBUTION N D
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Extraction ot F% from 14 & r7!

Currently all infermation on F4 comes
from inclusive LIS on deyteron

AnsweEr still controversiall

Nuclear Fermi motion and binding
(off shell} aftects arc large for + > 06

Theorctical uncertainty in F3 at large =

whether one corrects for Fermi motion
ot Fermi motion 4+ binding, k3 can differ
by
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Relativistic Polarized Deuterons|

In covanant anAalysis, hadromc tensor for DIS
from polariced deuteron

Wltrs g — /h’:’ﬂ It Ay (1 s p) ‘;;}:.(P-q)

—— truncated polarzed nucleon tensor
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—— spIin dependent deuvteron nucleon amphtudn
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= Relativistic deutcron g1 structure function

qi”{*!) /u"p {-4,--,, i [ + ]
+ 4pyep }

e Otf shell structure of bound nucleons
—— breakdown of convolution

e Taking on shell imits, can nevertholess
iIdlentify convolution cormnponent with
relatlvistic 4 off sheall corrections

—+ 5pin dependent nuclaon momentum distribution

: Fo
Af) — [ (1477) A5G o (4 i

— poianzed deureron spectral fund tion.

AS(p) "e"—‘r| 1(m) Sz 01(p) 6{py Mp+ 1)
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11le and 3H Structure Functions|

A 3 structure functlons at large -
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Extract F} from FyHe/p3H

EMC ratios for A = 3 mirror nuclei:

= He
R(CHe) = —2—
o H
R(CH) = 52—
F§ + 2F%

Extract n/p ratio from measured 3He/3 H ratio:

: 3 G
FX IR — .,r.‘?Hi !,_-)H

F = opdle Bl g

where the super-ratio R = R(3He)/R(3H)



