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I Scattering by Hydrogen - FExperiment by Fermi. J. Lepore

Data §nﬁfwscattering by hydrogen obtgined by Fermi at the Chicago
cyclotron haﬁp beenbanalyzed at the University of California Radiation Lab-
orat@ry, Absérption and:écattering cross sections were measured with the ex-
- perimental arrangement shown in Fig, 1, TFig. 2 gives the result: an extreme-
1y rapid rise, linear withiﬁ the ’1imits of experimental errbr;v.The analysis of
the data postulates an intéraction-between'the proton and meson which is very
sensitivé to the meson energy. If the coupling is weak and if there is a

momentumn dependant coupling then it follows that
H nt~fo-8_
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‘Nﬁowever this point of view would not give the rapid rise indicated by Fermi 's
data, This sharp rise in the eross éection suggeste that there may be some sort
of resonanpg»invplved:dge to the formation of a metastgble nucleon isobérn If
this idéa is_adbpted one can fit,the shape of Fermi'é’;urve if the rééqnance
energy'is chosen to be ﬁg“’éﬁo Mev, The existence of such a metastable state
has been suggested eariier by Brueckner and Case in drder to explain phe ob-
serﬁed equalit& of.érosé éections for charged and neutral mesons. The isobar

- picture seems to fit better here than it does in connection with V partic'leé°
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II. Spin of the }i*M‘eson° K. Watson

Studies of the wﬂrk done'by‘Dﬁrbin, Loar and‘Steinberger at Columbia on the
nt o+ d—p + p and by Richman ,“'Cartwright and Whipehead on thevreversé reaction
indicate ﬁhgt_the n* meson has 0 spin° A review of previous work gives the
following evidence:. | .

1. The n meson has anfintegral spin as shown by both prodﬁction and absbrption

experiment s.

2. The n° meson does not have spin 1.

3o Charged mesons and neutral mesons probabiy'have the same spin.

Lo Aamodt et al have shown experimentally that the n~ meson is not scalar.

5. There is good eiideﬁce that the 5~ meson is pseudoscalar.

6. There is no gobd.evidence that the spin is greater than one.
Theoretically the total cross section for the n* + d—»p + p reaction should be
three times larger if the spin is one than if the spin is zero. Tﬁis fact is
c§mpared with the experimental results in Fig. 5. The experimental arranéement
at Columbia and cross section at 45° are given in Figs° 3 and ), respectively.

| The experimental facts from the direct and inverse reactions do not fit ‘

spin 1 and favors spin'Oo

Information Division
10-26-51 23d
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