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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents$ of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California. :
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o 7 * MESON MASS DETERMINATION |
Wo Fo Cartwright, C. Richman, M, Whiteheads H, A, Wiicox

Radiation Laboratory, Department 6f Physics
University of California, Berkeley, Californiea .

. Jenuary 23, 1951

In a previous lettert initial'reéultsvwere feported‘on ;hé heésurem
ment of the cross section for production of #* mesons at 0 degrees by
protonapréton interaction, This letter presents the additional infﬁrmaﬁ
tion given.at the ﬁCLA meeting of the Physical Sooiéty¢

The high pegk in the meson spectrum at maximum'mesoh energy resulﬁs
from the strong‘inferaction of the érodﬁct nucleons., (The formation of
a deuteron in the process had been suggested éarlier by other WOrkefsngs)
This sharp pegk provides a method of measuring the <r* meson mass, since
the meson energy at the-peak depends only‘oﬁ the meson maésg the proton

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

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

nucleons come off bound.) : ' X
The effect of the interaction of the resulting nucleons on the

meson production cross. section has been investigated theoretically by

bent

Watson and‘Bruecknergé_on aISuggestion by Bruéeckner, Chew, and Hart.©o

Cartwright, Richman, Whitehead, Wilcox, Phys. Rev. Z8, 823, 1950

fat]

Barkas, Phys. Reve 75, 1109, 1949 | L

9

¢ Morand, Cusr, Moﬁcharafyeho- Cémptes Rendus 226, 1948

4 Wiatson énd Brusckner. In Press

5 Brueckner, Chew, and Hart. ' In Press
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’ Wé;haﬁe improved the measurement on the meson spegtrumiéo‘that-with
the inéréasad resolutidn We caﬁ ﬁQW oomparg.directly the gxpgriménta&
resglté”wifh the theoretical spectra of_Brﬁeckner.and Wa%son; Thé
shabe-of the theoretical‘curves stumiﬁg no deuteron formation iéi

-

incompatible with the experimental spectrum. The curves based on '

deuteron formation; the dominant feature of which is a line spectrum.

removed 4 Mev from a cor»ltinuum‘7 esseytially agfge with the experiment,
when the finite resolution of the”apparaﬁﬁs is faken into;account.: The':’
fésolution is determined by the proton beam energy spread, ﬁﬁé strag-
gling.in range and multipienémall angle scattering of the mesonse.

The proton beam enefgy was,acedrateiy'meaSuréd from its Cérenkov
radiation by Mro Ro Mﬁﬁher te an a¢¢uracj of + 1 Mevo The energy of
the meson is determined from its range, as caléulétéd from the recent
range énergy curves 65758

If;in.sp;tenof the above evi@endeffq: deﬁteroﬁ fq;mationg9 one'\
assumeg_no binding of the nucleons; the meaéﬁred prptoﬁ béém ené;gy

and meximum meson energy require that the o+ meson mass be 2§8oO

# 305 electron masses. This is below the value of 276 + 6 électron\

le $mith3-Barkasg Bishoég Bradnerg'Gardnefo Phys. Rev.

masses ,found preﬁioﬁsly by the film.programyat'Berkeleyolo (Theifilm

’ ' - - , X . . .
program is engaged in a more accurate determination which will be

6 Ayon, Hoffmsn, and Williems. AECU-663

7 Bakker and Segre. In Press
8 Mather and Segre. In Press

9 In additidn_t@ this evidénceo Grawfordngroweg and Stevenson recen?ly
detected directly the'deuterqn in this reaction., -(Letter in press;)

i

78, 86, 1950
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o VWith'aeuterprformétién the 4+ meson mass as determined by«th;s
exﬁériment is 275,1 + 2.5 electron masses. The systematio“errérs are
'inciuded and asccount for most of the guoted probable erfcra |
The details éf the entire experimenﬁ.wili bspublished.shortlyur
This ﬁork was performed under the auspices of the Atomic Energy

Commission.
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