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Alternating Gradient Synchrotron (AGS)
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-Can be Studied in Hard Exclusive NN Scattering Reactions

-Last Experiments were done at early 90’s at AGS, BNL




- High Energy Break up of two nucleons in Nuclei
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Hard Elastic NN Scattering
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- Oscillatory Energy Dependence of Hard Elastic NN Scattering

Some Outstanding Issues of NN Interaction at Short Distances
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Some Qutstanding Issues of NN Interaction at Short Distances

- Anomalous Polarization Asymmetries in Hard pp Scattering
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- Color Transparency in
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- Oscillations Superimposed
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Some QOutstanding Issues of NN Interaction at Short Distances

- Oscillatory Energy Dependence of Hard Elastic NN Scattering
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Brodsky, De Teramond, PRL 1988

%

Interpreted in terms of two J=L=S=1, B=2 resonance structure
Associated with the strange- and charmed — particle production at thresholds



-Can be Studied in Hard Exclusive NN Scattering Reactions

-Last Experiments were done at early 90’s at AGS, BNL



- High Energy Break up of two nucleons in Nuclei




- Large CM angle disintegration of nuclei:
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Hard Rescattering Mechanism |

Mmax=w > 2 GeV

w~ \/2E,mp

& [ E, > 25 GeV]
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We use the reference framﬁr z}vhere a2
Pa = (PdosPdz,P1) = (v;s_ + 5/ \/23_ — Qvfi—,aﬂ)a
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- Keeping only the imaginary part of the quark propagator (eikonal approx-
imation) leads to & = a. and corresponds to keeping the contribution from the
soft component of the deuteron wave function.
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Frankfurt, Miller, Sargsian, Strikman, Phys.Rev. Lett 2000
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s''do/dt (kb-GeV™)
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Specifics of Hard Rescattering Model |

Helicity Selection Rule|

- Photon selects nucleon in the nucleus with helicity = to its own

- Pue to dominance of Helicity Conserving amplitudes in NN
scattering, photon helicity will propogate to the helicty of
one of the final nucleons.

o A Pa
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Polarization Observables|
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Sargsian, Phys. Lett. B 2004
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Break up of pn from the devteron Break up of pp from Helium 3

Brodsky, Frankfurt, Gilman, Hiller, Miller
Piasetzky, M.5., Strikman
Phys. Lett. B 2004




Break up of pp from Helium 3
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Hard photodisintegration of *He into p-p,
p-n, and p-d pairs

The Jefferson Lab Hall A Collaboration
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Info from Lower Energies

- Hard Photodisintegration of pp pair: Y —{—3 He — P+ N

What is known?
for E. < 0. P P
Oypp K O~pn P P

- Three Body Processes are Pominant Laget, Nucl.Phys. 1989

3
oc(y3He—pn) 176




(I) Transition from 3-step to 2-step processes

—11




M. S., C.Granados

Considering Phys. Rev. C 2009
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Pomerantz, et al,
Phys. Lett. B 2010




Hard Photodisintegration of 3He into pd pairs

D. Maheswari, M. Sargsian
Phys. Rev. C 2017
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What's Next: Studying Hard Hadronic Processes

Baryon-Baryon Scattering

S

before after




N,A,..R
1. Studying Hard Hadronic Processes
Y (%) D, *He(pp,n)
Break - up reactions to the deuteron break-up
of other 2Baryons N, A, R

M. S.,and C.Granados
Yyt+d—A+A Phys. Rev. C 201 |

Extraction of hard Baryonic Helicity Amplitudes from
Polarized measurement

2. Probing (sS) or (cc) component of the nucleon







Studying cc component in the deuteron

vy+d—p+3XT + D

Intrinsic Produced




Kinematies v + d — p + E;“ + D

i Produced
Intrinsic

target fragmentation midrapidity P>+ current fragmentation

p: = 2GeV/c s = 412 GeV?




Outlook

- (JIab 4-6 GeV): Experimentally established adequacy of QCD degrees of freedom
in hard break-up of light nuclei

- (JIab 4-6 GeV): Hard Rescattering Mechanism is consistent with major
observations of the break-up reactions

- (Jlab 4-6 GeV): Indicating the possibility of using these reaction to study
hard hadronic interactions

substructure

baryonic resonances

AA, NYK, N3.D
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