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I Meson to Proton Mass Ratios- W, Barkas.

‘The part@g;gs”Weﬁefdéﬁected“byvan """" arraggemsptwwg;ch g@lowed thé protons
| and the three types of mesons to expose the‘same photographi@ plate {see
Figs, 19 zp.énd é); ‘The chief problem in megsuremént}was'range straggling,
since th@_anergy of the pgrti9l§5‘must~be>low enough fhat they stay.ih th;
emilsion; better results could be obtained by passing high energy partieleé
throughlthicker.mate?ialo | ’
| _ vfhe value of the masswcbtained*f$r u meéons ih sarlier exﬁariments was
276 X 3 e,m, (See UCRLmﬁ??n) Errqr arose in_part becapss the emnlsidn’hadv
te be calibrated in each case due to the Y;rying wa?ér coﬁtent, cher systen-
atiec errors Wére Ehevtarget size, the beasurements of the ﬁagnetic field and
| the apparatus diménsions;”and the fact that fhé theory of range straggling
was netfcompletely*undersﬁaodo
| Whep‘éhe velocities and charges of the'particles are equal, then
. M3/Mz = Ry/Rg = ’Pl/Pg = E1/Bp = Nl/Nz = G1/Gg = ¢1/0op = ei/ez; where N is
mass, R range, P momentum, E energyg N the number of particles,in the track,
lG the integrated emptinass qf the‘track” ¢’ the number of étraggling.particle;
aﬁ& @ %he aggulapldivgygénce oﬁ ?he tragg¢ Attéﬁtionlhég beeg fpcused on tﬁe )
masSesnirang@s and momenta;_ginee they are the mnré easily measured quantitieé,
In the present expérimenﬁ the meson fangé distribuﬁion wéé‘assuméd to Se norméi,

- The mean range of 64 mesons was found to be 531 u with a standard deviation of
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about 1 L.L; while a p meson wag found 11,6 staq‘da_.‘e;d‘deviat‘ions gwa;jo Masses
. wexe @etermined as folldwé? 76 wt mesons had & median of 277.6 e.m, With 0,25
per@ent probabAe error, and 28 ¥~ mésons had a msdian of 277.,0 e, m, with 0,36
percenu probable 8TTOT, Nq‘vglues Qf utmasbn;mass were obtained, possibly |
ba@auae they d&egyed in flight, The ¢opp9:”gbsopber between tie térget and
plate usea to étop néutrons causes sqmé scatpering of the mesons and loss of
momentun, but'not all df.ﬁhé dlow gnérgy @es?ng arise from this source,
~ Systematic errors are thé tafget.sizé'.aziimthal variaﬁion in‘the magnetic>
field, and- the drift: of *he mean mass with momentum if ¢ (in the relation
: R/M‘= clp/m)4d ) is not chosen correctly, although the value of q is apparently
not at fault,

The best vélue of the meson mass is found to be 277 e'm The mass

ratios of meson to proton are m* 0,151l ¥ 0,0006 and T 0, 1504 * 0.0007,

II. Blndlng Euargy of the Dlwneutronw L Aamodt

Ia.1948 Feather (see Nature 162 215) 1nvestigated the hypothetlcal
reaction Hea-——»He% +2n= 0,7 Mev £ 0,2 Mev, wherﬁ the Last term of the
‘eguation is the upper limit of the binding energy of tpg di-neutron, Assuminé
: th@ﬁ the transition n® -5, HZ is superallowed, he estimates the lifetime of
the di-neutron to be beéwéen one and}five?secondéo

' The presenz-attemptwby Paﬁofsky5~6rvwe' Philiipqﬂahd Aamodt to improve
the statistics of the preblem.xnvolvad a éair spe@trometer eapturlng = in
deuteridm acﬂordlng to the n@action 1A S d'-»?n + Yo If the neutrons are
b@und tog hsv a monochromatic gamma spemtrum should be obtained (sea Fig; 4),
62 hmars of rnnning time gave ébaut 1@00 counts o ’ ‘

:

uart and Watson cal@ulated the shape of the spectrum for various values

of binding emargy-at the high ensrgy end given by 4T/dk = (l/p sin? 8 (sea Fig° 5),

)
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The rssolving power of the.SPegpyometgfu(lS Mev) was_iglded into tﬂe curves, -
/Figo 6 shows the experimerntal curveAplotted lpgafithmiaally and the mheoretica;
~curves for different binding energies as galculatgd by Stuart and Watson,
Fig, 7 giyeé«the displacement of the peaks of these theoretical sPectéa as/a ‘
function of binding energy. A~valu§ of_three Mev corresponds té the plane

wave case, i,e

o~ an

wheh»there'is nominﬁgraction between the neutronso - The four
- experimental bbints are the judgments of thg :our observers ai;dD being hignly
questionable, show at best that the value of the digneutron'binding energy mist .
lie to the right of 200 kv of real binding enérgy (these pqints are to'be moved
back and forth horizontally on the'gpéph)o

- Crowe plans to make 120-150 channels for the pair speetrometer, theréby
improving the resolving powe;(by a faetor of three, The cﬁrves obtained will

then be narrower and will not lose their shape when the'reSOIVing power is

fplded in,
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