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7'f + MESON MASS· DETERMil'lATION 

Wo Fo Cartwright 9 Go Richman 9 Mo Whitehead 9 Ho Ao Wilcox 

Radiation Laboratory 9 Department 6f Physics 
University of California 9 Berkeley9 California 

~· Je.nuary 23 9 1951 

In a previous letterl initial results were reported on the measure= 

ment of the cross section for productio~ of 7r+ mesons at 0 degrees by 

proton=proton interaction., This letter presents the additional informa..; 

tion given at the UCLA meeting of the Physical Societyo 

The high peak in the meson spectrum at maximum meson energy results 

from the strong interaction o·f the product nucleonso (The formation of 

a deuteron in the process had been suggested earlier by other ~workers o 2 n3) 

This sharp peak provides a method of measuring the '"lf"+ meson mass~ since 

the meson energy at the peak depends only on the meson mass .o the proton 

beam energy 0 and the total mass of the resulting nucleons, (The 

binding energy of the deuteron is available to the reaction if the' 

nucleons come off bound.,) 

'· The effect of the interaction of the result1ng nucleons on the 

meson production cross section has been investigated theoretically by 

Vfatson and 'Brueckner D 4 on a suggestion by Brueckner,.9 Chew D and Harte 5 

1 Cartwright 9 Ricluna_n 9 rThitehead 9 Wilcoxn Physo Rev., 7.a.o 823 9 1950 

2 Barlcaso Phys., Rev.,_75 9 1109,0 1949 

3 Morand 9 CuerD Moucharafyeho Comptes Rendus 226 9 1948 

4 Watson and Brueckner., In Press 

5 Brueckner 9 Chew.o .and Har·to · In Press 

:• 

' I 



) 

UCRL=l096 

We have improved the measurement on the meson spect~um so'that ~th 

the inc:r~ased :resolution we can n~w compare directly the expc:>rimenta,l 

resultswith the theoretical spectra of Brueckner and Watsono The 

' 
shape of the theoretical curves B;SSuming no deuteron formation is 

1 incompatible with the experimental spectrumo The curves based on 

deuteron for.mation 9 the dominant feature of which is a line spectrum 

removed 4 Mev from a continuum.? esseptially agree with the expe:riment 9 

when tl;l.e finite resolution of the apparatus is taken into· account. The 
I 

resolution is determined by the proton beam energy spread 9 the strag= 

gli.ng in range and multiple small angle scattering of the mesonso 

The proton.be~m energy was .accurately measured from its Ce:r.enkov 

radiation by Mro Ro Mather to an accuracy of.:!:, 1 Mevo· The energy of 

the meson is deterruined from its range 9 as calculated from the recent 

If, in.spite of the above evidence· for deuteron formation 9 9 one 

assumes no binding of the nucleons...; the measured proton beam en~rgy 

and maximum meson energy require that the ~~ meson mass be 268o0 

+ 3o5 electron masseso This is below the va:lue of 276 +.6 electron 

masses ,found previously by the film .program1at Berkeleyo 10 (The. film 
.... 

program is engaged in a more accurate determination which will be 

6 AronD Hoffman 9 ·and Williams" AECU=663 

7 Bakker and Segreo In Press 

8 Mather e.nd Segreo In ·Press 

9 In addition to this evidenceD Crawford 9 Crovve 9 and Stevenson recen~ly 

dete.cted directly the deuteron in thi~ reac:t;i~n~ -'(Le~ter in press.,) 
i , 

Physo Revo 78s 86 0 1950 
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published soon.,) 

With deuteron formation the ~+ meson mass as determined by this 

experiment is 275ol .!. 2.5 electron masseso 'The systematic errors are 

included and account for most of the quoted pr()bable erroro 

The details of the entire experiment will be p1blished shortly. 

This work was performed under the auspices: of the Atomic Energy 

Commission. 

Information Division 
2=·13~51 bb 


