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Und wird die Welt auch noch so alt,
der Mensch, der bleibt ein Kind !
Zerschligt sein Spielzeug mit Gewalt,
wie eben Kinder sind.

Wenn alles erst in klein gestiickelt
und nichts mehr zu verderben,

so sucht er wieder neu begliickt -
und spielt dann mit den Scherben.

Carl Spitzweg




Abstract

Measurements of deep inelastic scattering events on a combined copper and deu-
terium target were performed by the European Muon Collaboration (EMC) using
a muon beam at CERN’s SPS with energies at 100 GeV and 280 GeV. The data
are analysed and compared with a detailed Monte-Carlo simulation and allow the
determination of structure functions from both targets.

In the light of the present discrepancy between EMC’s and BCDMS’s structure
~ functions, stringend cuts were applied to the data. The results confirm the EMC
structure function measurements on unbound nucleons. The comparison between the
copper structure function from this experiment and the NA2 iron structure function
shows a trend to lower values at low zp;.

Thus the ratio of the structure functions from this experiment, well known as the
EMC-effect, agree with data from recent measurements of EMC and other expe-
riments. The concept of this experiment also allows a direct measurement of the
EMC-effect with high statistics (~ 245.000 events) and small systematic errors over
a large region in zg; and Q.

Eight years after the discovery of the EMC-effect a very coherent picture emerges
from all experimental data where four regions can be distinguished: shadowing at
very small zp;, antishadowing at 0.1 < zp; < 0.3, alinear fall at 0.3 < z5; < 0.7 and
again a rise of the ratio due to Fermi smearing at zp; > 0.7. A ”second generation”
of models describing the EMC-effect in a self-consistent way over a large zg;-region
begins to settle, the comparison to experimental data joins this coherent outlook.

Several investigations using data from this experiment and combinations with other
data lead all to the same indication of a - small - Q%-dependence of the EMC-effect:
the structure function ratio rise at small zp; with increasing @* and falls at high-
zpj. At zp; > 0.4 all data from muon-scattering experiments which measure at high
Q? show a stronger Q*-dependence as observed when combining these data with
SLAC-experiments performed at lower Q2.
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