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Inclusive electron scattering
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Quark-hadron duality
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World data
Indication of duality from Jlab Hall A for g,
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The experiment E01-012

= Ran in Jan.-Feb. 2003

* Inclusive experiment:  *He(g.¢')X
» Polarized electron beam:

70 <P, < 85%
> Hall A in standard equipment:
> HRS in symmetric configuration

> PID performance n/e < 10+
> Pol. 3He ’rar'ge‘r (para and perp):
<P, >=37%

targ

= Measured polarized cross section
differences

= Form g; and g, for 3He
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= Test of spin duality on the neutron (*He)
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Analysis scheme o = News % ppe.
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Analysis scheme
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Analysis scheme

Detector efficiencies,
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Agreement between both HRS better than 2%
250 80 d
L N
L . m“t
200 - 4 ﬂ
-:.4{“3’ H 60 4
L Aﬂ"' ﬂ:'
3 i M
150 - e &
3 + 1t
- ot 40 - Al
M" o
St +
100 | (P i R
“ ‘ot
- o Phir)
S 20 e
= 50+ ™
”3 (8} - ‘P”MW’\““ (8}
2 B 3.0 GeV, 25 a8t 4.0 GeV, 25
o 4
= 0 PR | (S TR (I U (NS U (ST 0 PSS (S (NS (ST [T SN ST
= 800 1000 1200 1400 1600 1800 2000 800 1000 1200 1400 1600 1800 2000
& 30 8
be 11t ﬂ
. at I
i Statistical errors only 1"#' . leftarm +f
. o  right arm dm
20+ 1" tﬁ+
a -
o 13*414
L " 4 i':
ol i
& f«#
K] ‘N‘ [> N
10 £ M
w"“".' 2R dﬁw
5 4 ol
WWM 5.0 GeV, 25° i M,...w"ff. 5.0 GeV, 32°
’*'w TR g )
ol vy 0 e i S | | ST | S SR | ST
300 1000 1200 1400 1600 1800 2000 800 1000 1200 1400 1600 1800 2000
W (MeV)

A

Argonne *

NATIONAL LABORATORY




Asymmetries
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Asymmetries
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From constant E to constant Q?

P

i
T

O (GeVie)

3.0 GeV, 25

1
2.2

0 { s ) N | [ b I |
0.8 1 2 :
W (GeV)

A

NATIONAL LABORATORY

to




g, He at constant Q2
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g, in the resonance region

Extract the neutron from effective polarization equation:

- = =, P,786%
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Test of duality on the neutron and 3He

Used method defined by N. Bianchi, A. Fantoni and S. Liuti on gf
PRD 69 (2004) 014505

1. Get g; at constant Q?
2. Define integration range in the resonance region in function

of W

3. Integrate g;"¢s and g,9's over the same x-range and at the
same Q2
7= [ gl (x.0"dx = [ 8" (x.0"dx

min min

if I =T*= duality is verified




Target mass corrections

&) (x QM =0l g™ (1.0 @ 01/0")

from
experiments from pQCD

> Purely kinematic effects: finite value of 4M?x?/Q?
> Need to be applied before calculating higher twist effects
> TMCs are expressed by higher moments of g;(x,Q2;:M=0)
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Test of duality on the neutron and 3He
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Virtual photon-nucleon asymmetry

In the parton model:

g,(x,0%)

Al(-xan) =~ F(X Qz)

If Q2 dependence similar for g; and for F; = weak Q? dependence of A,

From the resonance:

If local duality observed in g; and F; ——p  Ajes = Adis
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3He
A 1
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3He
A 1
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g, e at constant Q?
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Summary

= EO1-012

provides first data of Spin Structure Functions on neutron

(*He) in the resonance region for 1.0 < Q%< 4.06eV?

= Direct extraction of g;and g, from our data

= Overlap between E01-012 resonance data and DIS data:
first dedicated test of Quark-Hadron Duality
for neutron and 3He SSF




In progress

= 3He results are final but neutron extraction in the resonance
region is not straightforward

= 1s* paper in preparation:
still working on A" extraction

= Efforts are ongoing to extract:

d,n

BC sum rule

A"

—»

potential 2" paper
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Systematics




Pion asymmetries
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Elastic asymmetry

Check of the product:
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Elastic cross section

Statistical errors only
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Nitrogen dilution
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Target performance

S 50

Target polarization (¢

¢  NMR measurements

[ﬁ O EPR measurements
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Electron beam polarization

¢ Used Moller Polarimeter

¢ 70 <P, . < 85% for production data

A 1Gev
100 | | | | | | | % 2%
B A 5Gev
N
L B 4 * =
! I ! I | I ! |
0 10 20 30 40 50

Time (days)




The CO, gas Cerenkov detector

Index of refraction: **
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Lead glass calorimeter

preshower vs. shower

4.056 GeV, 2 GeV/c (Run 1281)
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Particle identification performance
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