............................................................................................................................... EleCtrOD—MU.OD SCatteIiIlg ..............................................................................................................................

The L are symmetric tensors

determined using QED — one

describing the behaviour of

each particle (vertex)

For elastic scattering, L
electron

proton

\ M\2> x [ remains as before. K en-
lectron” ~ pV P ton

" codes the (unknown) way the

______________ pI‘OtOﬂ behaves. This dependS

p, D, are the incoming and outgoing momenta of

on the form factors.

the proton, and ¢ is the momentum transferred

— Form Factors -~

o K is not completely unknown:
o It must be symmetric (since L' 1s symmetric)
o Tt can only depend on ¢, p; and p,and ¢ =P, D..
o Mathematically, there are only so many ways of obtaining
a symmetric tensor from only two four-vectors. KW can
only contain two independent numbers — say K, and K,

e We then obtain the famous Rosenbluth Formula:
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e By experimentally measuring Cross sections at fixed g for

o range of angles and energies, we call determine K, and
K,. By carrying out these measurements at a range of g,
we find the functions K (q) and K,(9)-

e These are sufficient to determine the form factors
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Quch form factors :ndicate that charge is concentrated 1n

the centre of the proton, and decreases exponentially.
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theory, if we know everything about the proton,

e In

we should be able tO obtain an analytic expression

for the form factors.

QCD techniques are gettin

e Advances in lattice g us

closer and closer tO this goal, and results are €X-

pected 1n the foreseeable future...

o In the meantime, however, theorists can’t help much.
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e The
current theory is that
Cross-

section measure-

o Measurements of this kind have already been made,
but at low energy (-~ =00 MeV) and with poor preci-
sion. The aim of OLYMPUS 1is to make measure-

ments in the 2 GeV range with 1% precision.

- Getting the Particles ~

The experiment will use
the DORIS storage ring at
DESY in Hamburg, Ger-

DESY Webste many. Because (1) it can
be used to store both e and et at high energies and
(2) the beams can be switched from e to e 1N under
an hour. The experiment would involve installing an

unpolarised hydrogen gas target at the storage ring.

- Detecting the results ~

The experiment will use

) the BL AST (Bates Large Accep-
North® /jp tance Spectrometer Toroid) detector
n from the MIT-Bates accel-

erator. It 1s optimally designed for 1-2 GeV elastic ep
scattering because of its toroidal shape (the beam can
be located in the centre of the detector) and 1ts drift

chambers. Only problem — -t's over 3500 miles away!

polluted by second-order interactions. These

entire (already doubtful) interpretation of

measurements as fourier transforms of the

only single-photon processes are involved.

e A crucial assumption 1in deriving the Rosenbluth
Formula was that the Born approximation applied
(ie: only one photon was involved in the interaction).

e Polarisation transfer only occurs in one-photon proc-

esses, and does not rely on this approximation.

e The idea 1S that the cross-section measurements are
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