Tagging with Polarized Electron
and Polarized Nuclei

Misak Sargsian

Florida International University
March 9-11 2015, ODU
HENPH with ST workshop




First: Theoretical framework for Polarized electron
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Light-Cone PWIA Approximation

Second: Final state interaction studies in tagged-DIS (Wim Cosyn’s talk)
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First: Theoretical framework for Polarized electron
DIS off Polarized Light Nuclei with Tagging
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Plane Wave Impulse Approximation
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Diagonal Terms
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Off-Diagonal Terms

Diagonal Term
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Introduce
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3He: For Inclusive Quasi-Elastic Non-Relativistic Approximation: Blankleider & Woloshin, PRC 1984

3He: Inclusive QE and DIS: Non-Relativistic Approximation: Ciofi, Salme,Pace, Scopetta, PRC
3He DIS: Non-Relativistic Approximation: Scopetta talk
d: Light'cone with polarized Deuteron: Frankfrut, Strikman, Nucl. Phys. A 1983
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Second: Final state interaction studies in Tagged-DIS |

Final State Interaction off the Spectator Nucleons
depends on x
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~v* N DIS Interaction

. SAAUAVITA
Minimal Fock Component
Approximation

-
Feynman Mechanism
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Minimal Fock Component
Approximation

Feynman Mechanism
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Minimal Fock Component
Approximation
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Feynman Mechanism
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Feynman Mechanism
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- First term recovers PWIA contribution
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Feynman Mechanism
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- First term recovers PWIA contribution

- Pole term cancels due to orthogonality
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Feynman Mechanism
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- First term recovers PWIA contribution

- Pole term cancels due to orthogonality

- Non-Pole (off-shell) term accounts for FSI
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. / . 2
First data on e +d — e'p + X at large Bjorken x and moderate () W.Cosyn & M.S., PRC 2011 Data, Klimenko et al, PRC 2006
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W.Cosyn & M.S., PRC 2011 Data, Klimenko et al, PRC 2006 MS, PRC 2010 Data, Boeglin et al, PRL 201 |

For the DIS processes of e+d > e’ + X+ p, For quasielastic of e+d = e’ +p; + p;
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Extend the FSI Calculations to Moderate to Small x ~ 0. |
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Third: Extracting Virtually “Free” Neutron Structure Function

MS, M.Strikman PLB 2006

e+d—e +Ng+ X

do 4ra’m z2y?m3; . | 0. v
— € (1 — MYV F2E 4+ 2tan? (=) —
TdQPdp. B, a@t VT e ) |P e )T
where
Q° v
FZSlg(va27asapt) — F[lJ) | 2(]2 mNFIQ

Flslg(va27asapt) — T

Tuesday, March 10, 15




Plane Wave Impulse Approximation
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Plane Wave Impulse Approximation
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Plane Wave Impulse Approximation
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Final State Interaction

Loop Theorem
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Extracting “Free” Neutron Structure Function: Extraction Procedure '
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Model Independent Model For FSI
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Second: Extracting “Free” Neutron Structure Function: Estimations]
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Second: Extracting “Free” Neutron Structure Function: Estimations'
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a, = 1
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Forth: Conclusion and Outlook

- Working to develop a theoretical framework for ¢+ A4 — ¢/ + Ng + X reactions

at collider reference frame & kinematics

- Studies of DIS FSI for Tagged Reactions

- Pole extrapolation procedures for spectator N and 2N
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Sowe additional slides

g+ A— e + Ng+ X reactions
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Plane Wave Impulse Approximation
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Virtual Nucleon (VN) Approximation
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\IféVR(pS) — (pS) (pd pS) d Relativistic Quantum Mechanics
2¢/(2m)3Es m2 — (pg — ps)? & Field Theory 1993

Tuesday, March 10, 15



0.9
0.8

0.7

0.6

0.5

p=400MeV/c

Ty

-
_____
==

L]
b
u
]
]
]

~
~
~
S
LG IR

-----------
-—
-
-
-

e
==
_______

-=-"
-

Tuesday, March 10, 15




Q’=10 GeV?, x=0.7, =90

0.95

0.9

0.85

0.8

0.75 [

0.7\\ \\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\
0 2.5 5 75 10 125 15 175 20

E,. ,MeV

kin’

Tuesday, March 10, 15



Virtual Nucleon (VN) Approximation
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Virtual Nucleon (VN) Approximation
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Plane Wave Impulse Approximation

= Ay =< X1 (@) H P )0y =< X1 (@) PP o,
Light Front (LF) Approximation
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Integrated Semi-Inclusive Cross section
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Final State Interaction
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Model Independent Model For FSI

My
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where W2 = (¢ + My — ps)? and W¢ = (q + m)?.
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