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The Bates N—A Program

Approach

o Measure all N—A channels: pr". pv and 7%n

e Scan invariant mass (W}, momentum transfer (Q?), polar
angle (4]

e Measure cross section simultaneously at multiple ¢ angles,
in/out of the scattering plane

e Extract response functions L+T, 17T, LT, LI”

e Form asymmetries = control the systematic error

Tancredi Botte, the N —+ A Program ©@ Bates



Experimental method

e N —= e N = cross section

d°c d?o
a = d = J ]__|l'|.r o3
oAl a0
d’e | |
Jem = viRy + vrRr + virRyrcos Pxq + vrrRpr cos Jd),ﬁl
Xq

+ hv'i R/ sin q’:‘lm

Tancredi Boito, the OOPS N—A program
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N — A 2001 run
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spectrometer average cross sections

Tancredi Botto, June 2001 PAC










Summary

o High precision data across the A(1232) resonance
*  cross section, isolated responses
*  polarization observables

= [nconsistencies between models

= Evidence for strong contributions from background mul-
tipoles

|
Model-dependent EMR. CMR extraction

e Planned experiments at Bates will measure
: .
it W

s HY By GOl e .
H_tkep,l.n. : H(eﬁe ),

‘e Other exciting experiments planned at JLab and Mainz

Tancredi Botto, the & — A Program & Hates



Physics potential of d[e e'p) with OOPS

d(é e’d)n, ...
(Present and future)
L — charge distribution
T — initial IC(?)
LT — relativity — high pm
TT — MEC, IC — A-region
LT’ — FSI— A-N interactions

OOPS (structure of EM currents) vs.
BLAST (“spin structure”)
T
unique contributions, benchmark test of
“Standard Model” of Few-Body Theory
)
NN-potentials
access to neutron amplitudes







Projected d(&, e'p) responses in A-region

A region, @*=0.12 (GeV/c)*

0.2

0
02
0.4

0.6
0

-0.02
-0.04

-0.06
© 02

0. 1
0
-0.1
-0.2

=4

T e
_____ N
— — —N+MEC

e HIHE%:IE+RC

ff

0 20 40 60 &80

-0.002

-0.004

!10-2

T | T AN
e interactions

-0.15

Eqp = 220MeV, 250 hrs of 10 pA CW beam



Out of plane Recoil PUIM'

13 "new" structure functions

ooP/Kyere = [virRir sin ¢ + vpr Ry sin 20)
+ h [ugr Ry cos + vpy Rl

of D‘pn/ Kot = [ﬂLR’E + vr R} + v Ry peos ¢ +
vpr Rppeos 2¢] + h [upp R} psin @

ooPi/ Kmott = [vprRirsin ¢ + vprRippsin 2¢] +
+h [vg R veos ¢ + v Ryep]

e Many of these terms can only be accessed in out of plane
measuraments and with polarized beams.

® Besf done with simultaneous measuraments at different
out-of-plane angles ¢ for a given kinematics.

e Requires a recoil polarimeter in each spectrometers.

Tancredi Botto, MIT-Bates, 9-20-(4




Formalism for AEE’., e’'p ) B reactions

o(8) = you(1+ P - §) (1)

og = o(8) + o(-5) .__5:'=Nucl&onspt*n
P = Recoil Polarization

scattering plane

/ reaction plane

Tancredi Botto, MIT-Bates, 9-20-00







