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PROPERTIES OF THE w MESON
J. B. Shafer, J. J« Hurray, M. Ferro-Luzzi
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Propertics of the w meson have been siud
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K™+ p + A +wobtained at J/'X different ¥ monm

mentum settings
these eventis were identified in pictures taken at the Bevatron wizih

hydrogen bubble chamber. The mass of the w is found to be T2 !eV. The widih of

the w manifested by the predominast three-pion node of decay is estimatcd To ve

- © A
less than 4 MeV. Branching ratios for w cecay into a¥n~w , neutrals (presumaoly

W y), a¥s= , and e¥e~ have becn deterrined; relative rates of these modles are 1.0:

(0.21 % 0.03): (0.045 ¥ 0.016) : (0.005 £ 0.003), respectively, as detcrnined from
approximately 1000 Aw events at 1.5 BeV/c incicent womentum. Further studies made

with the ~ 2000 Aw events from all momentum settings indiecate the w¥w=y/37 bre
ing ratio to be 0.032 £ 0.013. Also, from the complete Aw zemple, the twc-picn

mode of decay appears somewhat betler established, with & branching ratio of 0.03h
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The mass spectrum for the three pions in events fitted as ATiTr is BLOWR

in the accompanying figure; the center-of mass eunergy Tor these events ronges fron
1890 to 2130 MeV. About 40 per cent of sll events are in the Aw peak. (At 1.9
BeV/c, almost 50 per cent of all A3w events were Aw.) To find the true widta of
the w -+ 3ndecay, it vas necessary to diséard events having program-estimcted crrors
in the 3= masé vhich were greater than 10 MeV., Classification of the remaining
aevenis into several samples aceording to the estimated M(3w) error, ranging from

3 Yo 10 MeV, allowed an extrapolation to be made to zero error for an evaluation

of the true three-pion vidth. (This method was checked by determining the near=-

zero lanmbde width in & similar manner and was found fairly reliable.)
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DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or 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 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. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.
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Details on the neutral mode of decay and other work at 1.5 BeV/c fncidezs

<"~ - pomentur: are to be found clsevhere.l Recent studies have extended@ the analysis for

the e¥e™ mode of decey; in 4000 events processed of the type X+ p + A + 2 charged

. ¥ - .
prongs, three cxcellent -candietes for w = e e~ and at least 2 more fzirly prcovadle

candidates werec identificd on the basis of varicus fitting and kincmatic coasiderations.

As a check, colinearity of the charged particles, interpreted as 2¥e” and as 70T,

was examined in the rest {rame of the total rass recolling from the fitted lamdda.

. . b - ~
To find the two-pion decays of the w, events fitting As 7~ were oxsmined. It
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vas necescary 1o exclude those with a An2 mass near that of the (1383-ieV) Y . At

1.5 BeV/c, a very narrow peak (with a vidth'of 13 MeV, comparable to the measure-

rent error) appeered in tne two~-pion mass spectrum at approximately 780 eV, above

_ftbe broad poak of the p meson. (The p was produced only 35 to kO per cent es

..cbundantly as the w meson.) Although posszbly a statistical fluctuation, the 15

: 5 events in the peak Tit very well in & comnérisbn of the totel spectrum with
agsumcd distributions for the w - 2w, the p » and background eventis. Study of the

larser data sample has not becn completed as to the detailed fitting of disfributions;

. bowever, it is cleer that about.323 9 events are found in & narrov peak in the itwo=

pion mass at the energy of the w.2

To study the rare ¥*n™y decay modc of the w, & "scatter plot" was made of the

. square of the mess recolling ayainst the lamdbda vergus the'square of the ngutral

" mass for eveﬁts-fiﬁtina‘ﬂufw'wo or Aw*u’y . The cvents heavily populated & bvand core
- responding tb_the w Wass; furthcr. a cluste; vas evident near the neutral mass core
':e5pondin5'to the uo. After‘appropriato cut;offé vere nade to exclude events having

'lerge mass errors or those fitting well the 4nterpretation I w¥z= - Au*w'f, about

12 #"n"y events were peaked at zero mass above & background of 6x*5"1° events in the
w°'§ail. Further're gtriction of measurcment errora géve T atany events with L
ata=x® efent} ”he energy spectrum of the y in the sample of ‘18 events vag sinilur

to the rather flat pnase-space prediction..";; ' L '[,;'
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decey rates estimated by CGell-Mann, Sharp, and Wacner for the wo Ww>TTT,

"estimates from unitary symmetry theory.

Cormrparison of the above experirental results shows fair consistency with the

o + -

o ¥ - F w3 e ‘ . .. R
¥ Y, W ¥, and e e -; this approximate agreement is indicetvie of the vaelidity of

such models s w <+ p +7 -+ 37 and 2lso of the assunmptions (frem unitary symzesry) for
coupling constants, nanely Yo © Yp = yprw. However, similar calculations dy P. Sincer

with the ccupling constants of reference (3) give ox estimate the the :+:-y/3: retio

(2 x 20°°) which is far below the experinental nunber above.h "Failure of the model

o

T 0 ¥ @ 2y utilized by Gell-Munn ct ol to cclculate f pp COuld explain the Giz=

cerepancy in the results; hovever, it would not explain the fact that the Singer

prediction for the y-ray spectrun is very different from the ecuperimental apcc»rum.

Comparison of the three-pion decay widib with varioua theoretical extimates ghows

significant disagreement only with that of lQAto 20 MeV pude fronm dispersiég— relation

celculeticns by Fr#zer and'Won@.s
The experimental cdta above give uprer o‘ loucr linits on everal coupl,ry

constants involved in strong or electromarnetic interactions of the w, p, and ¥

mesons. Within the experinantal limitat;ons,:theSQ do .not disapree with the
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‘Three~pion mass spectrum
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