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I Meson to Proton Mass. Ratios~ We Barkas. 

The particles were detected by·a:n"·a:rran:gement which a·llowed the protons 

and the three types of. mesons t·o expose the same photographic plate {see 

Figso lD 2P and ~L The chief problem in measurement was range st-raggling, 

since the energy of the particles 11D.lst·-be low enough that they stay ill the 

emulsion; better results could be obtained by passing high energy particles 

t4rough thicker ma:terialo 

The value of the mass·obtained·for n mesons in earlier experiments was 

2'76!: 6 eomo (See UCRL=5'7'7.) Error arose in part because the emulsion had 
f 

to be calibrated in each case due to the varying water content. Other system~ 

atic errors were the target sizeD the measurements of the magnetic field and 

the apparatus dimensions
9 
.·and the fact that the theory of :range straggling 

was not .completely understoodo 

Whenthe velocities·and charges of the'particles are equal, then, 

mass 9 R range 9 P momentum
9 

E energy
9 

N the number of particles_ in the track 9 

G the integrated emptiness of the track
9 

0' the number of straggling particles 

and Q the angular d.ivergence of the trs.ck,~ Attention has been focused on the 

massesD ranges and momenta9 sin~e they are the more easily measured quantities • 
.-· r ,.... 

' 

In the present experiment the meson range distribution was assumed to be normal. 

The mean range of 64 mesons was foun.d to be 531 ~ With a standard deviation of 

/ 
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about _1 1-1~ while a J.l.· meson was found 11" 6 startdard 4eviations awayo Masses 

i!tie'!l"e determined as fo,l.lows: ?6 u+mesonso·had a median of 27'706' eomo with 0025 

perc:lent probable error 9 and 28 u= mesons had a median of 277 0 0 eomo with 0 0 36 

~ercent probable erroro No values of ft·meson-.rp.ass were obtained, possibly 
. - -

because they deeayed in f'l:i.ght" The copper absorber between the target and 

plate used to stop neutrons causes some scattering of the mesons and: loss of 

mo!nentumD but not all of the low energy mesons arise from this sourceo -

Systemati·r:; errors are the target size~ azimuthal variation in .the magnetic 

f'ield 0 and· the 'drift· of• the mean mass with momentum if q (in the ·relation 

R/M = C{P/M)Q.) is not chosen correctly~ although the value ofq is apparently 

not at taulto 

The best value of the u meson ma~s is found to be 277 eomo The mass 
\ 

ratios of meson to proton are u+ 0
0
1511 ± 0

0
0006 and u= 0

0
1504 ± 0

0
0007

0 

II Binding E:aergy of the Di~nautrotl= L
0 

·Aamodt 

In 1948 Feather (~e-e Nature ,!..§.
9 

• 213) _investigated t~~e hypothetical 

reaction He 6 -+He':b + 2n = 0 0 7 Mev ± 0
0
2 Mev~ where the last' term of the 

equatiqn is the upper lirn.it of the binding energy of the di=neutro~o .Assuming 

that "~he tra.n.Sit~_on n2 _j_H2 is superallowed" he estirruates the lifetime of 
\ - ~ ·- . .. / 

the cli=neutrOll to be between one andfiva.· secondso ' 

The present a.ttempt -by Panofsky~ ·erowe; Ph".illips and Aamodt to improve 

the statistics of the problem in.volyed a pair spectrorn.eter
9 

capturing n= in 

d.euteri:d.lJ!. atH:lording to the reaction n= + d-2n. + Y. If the neutrons are 

b,911nd together" a monochromatic gamma spectrum should be obtai.ned. (see Figo ~) o 
' ' \ 

62 hou;rs of ru.nr1irLg t:i.rn.e gave about 1000 countso 

Stuart and Watson calculated the shape of the spectrum for various values 

of binding energy at the high energy end given by dT/dk = (l/p)sin2 0 (see Figo 5). 
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The resolving power of the spectrometer (13 Mev) was folded into the curves. 

Fig. 6'shows the exp!3rimental curve ~lotted logarithmically and the .theoretical 

curves for different binding energie,s as calculated by Stuart and Watson. 

Fig. 7 gives the displacement of the peaks of these theoretical spectra as a . 

function of binding energy. A value of three Mev corresponds to the plane 

wave case: v i.e. n when there is no interact ioh between the neutrons. . The four 

experimental points are the judgments of the four observers andv being highlY 

questionablev show at best that the value of the di~neutron binding energy must 

lie to the right of 200 kv of real binding energy (these points ej.re to be moved 

back and forth horizontallY. on the graph). 

Crowe·plans to make 120=150 channels for the pair spectrometer9 thereby 

improving the resolving power by a factor of three. The curves obtained will 

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

fold.ed in" 

LMM/2=14=51 
Information Division 
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