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Addition of a Super-High Momentum
Spectrometer

Pion and Kaon FF
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The Q2 dependence of F_is also consistent with hard-soft W cte
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BUT the observed magnitude of F_is larger than the hard FR sl

QCD prediction

— Could be due to QCD factorization not being applicable in

this regime ; _ :

— Or insufficient knowledge about additional soft | % Smardalinie. KEolasnes
. . . . @ Previous p(e,e’n’)n

contributions from the meson wave function m JLab (Horn, 2007)

of the onset of factorization - O JLab (Horn, 2008)

CT is the result of “Squeezing and Freezing”:
At sufficiently high momentum transfers, scattering

takes place via selection of amplitudes
characterized by small transverse size (PLC) -
“squeezing”. The compact size is maintained while
traversing the nuclear medium - “freezing”. The PLC
is ‘color screened’ - it passes undisturbed through
the nuclear medium.
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However, the large x region
provides a handful of
exceptions:

o F2p/F2n and d/u

M Kaon FF propeosed

Transparency
o
0

ol
o

----------
.....
-----
....
-----
'''''
ar
-
o
-

Comparing the observed Q? dependence
of o, ;and FF magnitude with kaon
production would allow for better

understanding of the onset of
factorization
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SU(6) = SU3 flavor/+ SU2 spin

CT is important for understanding
nuclei in terms of quarks and gluons

@) Alp, Aln , or Au/u and Valence Quark/+ Hyperfine
Ad/d

At large x, valence quarks dominate, a relatively clean/easy

pQCD + HHC

region to study/model the nucleon

EMC effect
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From E03-103 (3He :

o Very hard to explain large 3He — °Be difference in r-dependent fit
o Hard to explain large 3He — *He difference in mass-dependent fit
o “Local density” works well, provides different predictions
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E12-09-016 will extend this to 10 GeV? using
polarized 3He target in Hall A.

In Hall C, E12-11-009 Recoil polarization EMC ~ density o EMC ™~ (A2— 1)
measurement from 2H, can provide additional data ~ local densit R ,
with very different systematics. L ¥ N SN Il(.)(,:éll ,denSIt,y , — ™
8 10 12 ' 8 10 12 Superfast

quarks

Moderate Q2 and large x Very high Q2and 1 <x<1.5
e Two and multi-nucleon correlations e Extraction of SF and underlying

e A-dependence of strength, density- quark distributions at x > 1
dependence, non-isoscalarity e Provide insight into origin of EMC
e Provide tests of ‘exact’ calculations effect, extreme sensitivity to non-
[S(k,E)] through o, expose role of FSI hadronic components
e Extrapolation to nuclear matter
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QES Spectral function

SIDIS

o Not much is known about the orbital motion of partons
o Significant net orbital angular momentum of valence quarks
implies significant transverse momentum of quarks
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o d, is a clean probe of quark-gluon Lo
correlations / higher twist effects ] e,
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Cross Section

o Connected to the color Lorentz : T
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force acting on the struck quark - 0 Latiee QCD = - Q2> 17 for x > 1
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(Burkardt): same underlying | % SLACIssx
JLab E99-117 (comb.) o

physics as in SIDIS k ; studies [ O JLibESH-010 S U I S R Ry I T EEU N N B
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Red - QES, Blue - RR, Green - DIS, line total (convolution model)
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o Investigate the present _
discrepancy between data and i ) super-fast quarks,

quark distribution functions A

for dzn at theories. : "-\‘ medium modifications

Goal: Map the p; dependence (p; ~ A < 0.5 GeV) of rt*
and rt production off proton and deuteron targets to
study the k; dependence of (unpolarized) up and down.
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