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\- Quark-hadron duality in the
745 free neutron F2 structure




PRC 73 (2006) 035205
Fb/2

J.Arrington et al.,

F /56

i+ Scaling (duality) is

observed-in nuclei

{+ Resonances less

pronounced -
washed out by
Fermi-motion
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Motivation

Local duality...
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. Motivation

4

S
“Z/ Does it work for the Neutron?
|

o

+ Frank E. Close, Nathan Isqur PLB 509 (2001) 81
+ “for the proton duality may be satisfied by W<1.6 GeV”

+ 'For neutron targets [.] we anticipate systematic
deviations from local duality”

+ "the S11(1530) [..] and the F15(1680) are enhanced
relative to the deep inelastic scaling curve for proton
targets”

+ “for neutron targets, the $11(1530) region will fall
below the scaling curve”
n?>
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Motivation

Extract neutron from
deuteron data
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BONuS

Deuteron target

After
Before




BONuS

BoNuS RTPC ¢ ™
~ . Region3 v & X N

\HegicQ1:;'
—

..........

- "“"‘._
—— “. A
— \
— \ \ \
; |, e A\
~ Ry ‘s BT

ﬁ \_‘\ 2

1 m '..‘,' :."?\'—:: ‘ i -‘—:f' 2 - A ;

p——— s -

as
g

To BoNuS RTPC

7 Gabriel Niculeseu - DIS



BONuS

H. Fenker et al., Nucl. Instrum. Meth.
A 592 273 (2008)
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P

+ Several groups have
calculated FSIs

+ Few percent for low
momentum

BONuS

Final State Interaction

+ struck neutron can interact with the

spectator profon

+ proton momentum is enhanced

Palli et al, PRC8O(09)0546100.0 53 211 T, [MeV]
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+ FSIs are small at low ps and large GOy
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BONuS

Off shell Effects
R, = (Fp)* /()=

Liuti & éross PLB356(95)157
- 0965

Me/mfchouk et a/ PLB335(94)1 1
1.05

BoNuS Ps
detection range
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BONuS

Target Fragmentation

Palli et al., PRC80(09)054610 . b,
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B BONuS

a"%} Ra t’ o M e th Od V. Baillie et al., PRL1I08, 199902 (2012)
"NN“‘ S. Tkachenko et al., PRC 89,045206 (2014)
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Local Duality

Kinematic Coverage
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Xmax

Local Duality M _(xmin, xmax,Q?) = jx”‘zF(x,Qz)dx

- Xmin
As defined in: A. Psaker, W. Melnitchouk, E. Christy,

C. Keppel, PRC 78 025206 (2008).
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< Local Duality
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Local Duality

<Local q-h Duality — Neutron
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Local q-h Duality — Proton
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Local Duality

oton/Neutron Comparlson
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g‘**“‘m”"”’?% Motivation BONuS Local Duality = Summary
z
d}o

S
S
O%

i7Z%& Conclusion

| &+ In vestigated local guark - hadron duality
in the neutron structure function.

+ Smaller systematic uncertainties than
earlier studies

+ Truncated F,, moments compared to DIS
PDFs and with F,, moments.

+ Quark - hadron duality holds locally for
second and third resonance region.

+ Deviations in the Delta region (157 +).
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