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‘Abstract

?
Described is a study of the internal spin structure of the neutron performed by measur-

ing the asymmetry in spin-dependent deep inelastic scattering of polariged electrons
from nuclear polarized *He. Stanford Linear Accelerator experiment E142’s sample
of 400 million scattering events collected at becam energies between 19 and 26 GeV
led to the most precise measurement of: nucleon spin structure function to date.
The *He target repl\'esents a major advance in polarized target technology, using
the technique of spin exchange with opticall‘y pumped rubidium vapor to produce a
typical *He nuclear polarization of 34% in a 30 cm long target cell with a gas density
of 2.3 x 102 cm ™. The target polarization was measured to +7% using an Adiabatic
Fast Passage NMR system calibrated with the thermal equilibrium polarization of the
protons in a sample of water. The relatively high polarization and target thickness
were the result of the development of large volume glass target cells which had inherent
nuclear spin relaxation times for the *He gas of as long as 70 hours. A target cell
production procedure is presented which focuses on special glass blowing techniques
to minimize surface interactions with the *He nuclei and careful gas purification and

™

vacuum system procedures to reduce relaxation inducing impurities.



The spin structure function of the neutron g' was determined over a range of

the Bjorken scaling parameter 0.03 < = < 0.6 with an average Q° of 2 (GeV/c)’.
The integral f, g'(z) dz = -0.022 < 0.011, combined with previous proton results

provided the first significant experimental test of the fundamental Bjorken sum rule.
Furthermore. this integral result together with the Ellis-Jaffe sum rule imply that the
net polarization of the strange quark sea is tonsistent with zero and that the valence

quarks contribute a total of about 60% of the nucleon spin. Although coasistent

ya
‘,

with the standard theoretic’:ﬁ.@idure of th& nuclebn, this result is contrary to the
- ”b‘n

- e

nucleon ‘spin crisis’ conclusions of previous proton spin struciuye’results. However,
ugme :
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this disagreement is less than 20 of the combined experimental uncertainties.
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... Do not scornfully reject, before you have understood them, the gifts I

rave marshalled for you with zealous devotion. I will set cut to discourse

to you on the ultimate realities of heaven and the gods. 1 will reveal those
R

atoms from which natuie creates all things and increases and feeds them

and into which, when they perish, nature again resolves them.

.Superstitionj, this dread and darkness of the mind cannot be dispelled
by the sunbeams, the gh'ming shafts of day, but only by an understanding

.

. of the outward form and inner workings of nature.

ng

-Titus Lucretius Carus, The Nature of the«Universe, . 50 B.C.

(tr. R.E. Latham)
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- Harlan Ellison
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