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PROPERTIES oF THE . MESON I‘ROM K" +p - A. rot
Joseph J’ Murray, .J'r . Masmmxhano Ferro Luzz1,?
Darrell O ‘Huwe, ‘Janice B. Shafex, . Frank T Solrmtz,
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Events of tne type K +p—’ A +.0 Were stud1ed 1n f11m obtamed with the -

vv'}?.72 mch hydrogen bubble chamber utlhzmg a. beam of 1. 51 BeV/c K resons.

,. extracted from .the Bevatronl'z-'), Approxlmately 650 charged W decaya and

about 40 neutral decays were analyzed
The followmg results are rep0rted here
a) the branchma ratlo of neutral to chargcd (three-pxon) decay
- b) 2 hmlt on the natural deth from the predoznmant three plon decay

c) evxdence for the two pxon decay mode

'v_";'At an mcxdent romentumn of 1.51 BeV/c (total c.m. energy of 2 025 BeV)

S 'approxzmately 1300 events of the type

+

'K‘+p~>A+w T 0
and a similar 'nnmber of the type
K -I.-lp—-'_’A+Tr-‘+ T+ - (2 -

'were analyzed. In additiOn,"some 1400 ev'ente of the type

K 4p~ A%Lneutrarl.s B N O N

:"-‘were processed At present a systemat1c study is bemg made of the reactxon
L K +p = A +w as a functmn of K momentum, results w111 appear in a future

p.ubhcatlon' o |

For reactlons (1), (2), and (3). an upper 11m1t o; '_XZ: 30 was imposed

in kmematm fzttmg of the lambda decay. In amb1guous cases,"where the vee

Work done under the auspices of. the U. S Atomic Ener gy Commission.

Now at CERN, Geneva, Switzerland.
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' decay fltted both z{° and lambda, a decwlon was made on the ba.sm of either

the roodness of f1t of alterna.te productlon hypotheses or the 1on1zat10n of the

decay tracks A productxon hypothesxs [for reactxon (l) or (2)] was accepted

when its ')(2 Value was less than ten tlmes the number of constrainte'a'nd the

’)
x “ value for any ‘other hypo..hems was higher rela,tlve to the nurnber of con-

straints. The separatlon of Z°'rr+17 from the A’r T events removed about ..
. PRRE

7% of ﬁ;e AT -ﬂf events, but left a remdua,l of Zow 1T events which was only

5% of the A1T+Tr sa,mole. [For more detalls,' see the ea.r}.xer report )ol

~ THREE-PION DECAY MODE
The effective-mass spectrum of the three pions _n; reaction (2) is shown

in fig. 1. It is apparent from this spectrum that a large fraction of events result

- from the two-step process:

K +p= A+w w-=u +7 +1° 4y

For w mass limits of 760 to 810 MeV, about 650 w's are observed above . -

‘background. v‘i‘he background can be estimated as approximately 15% of the

events within these mass limits.
The cv. m. angular distribution of the recoil l_ambde for the events satis-

fying K™ +p—+A +w kinematics is given in fig. 2. The w's are produced pre-

'dominantly in the forward direction

.. The cross sectxon for i:he tWOmtep process (4) has been found by com-— '

‘?'tparmg the number of three-plon w decays with the number of T decays in the’
- same fxlm sample After correctlon for sca nmng eff1c1ency (about 90%') and
-for measurement fa11ures (about 15% loss, mostly in kmematn: futmg), this"
_‘c_rojss_ secmon is 800 :h~4_0 p.b The process K~ +p-> E° '+ w is thought to account
_‘fo.r‘vvan e__rliha'zic'emerrt: ioh vt:he' 'h1gh‘-malus‘s 51de of the w pe_al;ln the.mass spectrum

of fig. 1. Measurementerrors‘”may allow events of this type to fit hYpothesie(Z}.
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. Detaxled study of the 2°w reactxon is dxfflcult, smce 1t is not kmemancally

overdetermmed The number of events of the latter type whlch glve spurious

| fits to the Au hypothes1s is estxmated to be less than 5% of the Aw events,

NEUTRAL DECAY MODE
- The square of the " m1ssmg neutral mass (or rec01l mass) of reaction (3)
s shown in f1g 3 Here also_ the presence of w  production and decay,

K-+ p A +w, @ neutra;ls, _"':_" )

is apparent in the enha.ncement occurrmg apprommately at the square of the
w ‘mass. (Instead of ;he lmear mass sca.le of flg,. 1, the square of the mlssma
mass is used ag the ba51c scale of fig. 3 the latter quantlty is apprommately
no;mally dlerlbuted, even in the v1cm1ty of zero mass ) Some 40 events are ‘
' seen above background

The- cross sect1on for ‘the process given in (5) ha.s also been obtamed by

L cornparlng these events w1th the number of T decays in the same fllm Wlth '

vcorrectlons for sca.nnmg efflmency (about 90%) and for measurement fallures

K (abou‘t 10% loss in tlack reconstructlon, larcely from poor mcasuremen‘t and

'labou;. 13% loss in kmema.tlc f1tt1ng) the value is 83&22 pb |

From the above cross sectlons, the branchmg ratio of neutral to three-v :
" A

T -JP1°“ W decays (1 e, ' presumab}_y of ’n‘ Y tO ™ ™ 'ﬂ'o f1nal states) 15 -

- 'r (neutrel)_/I“__(-3w oueo 03. . (6)
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‘, o WIDTH OF THE w MESON

Determination of the true width of the three-pion w decay is difficult.
The mass spreadvdue to measurement error alone, calied the "resolution function, ".."
is determined from tbe effective:-mass errors caleulated'by our IBM program
EXAMIN; tl;izese calculations are based op momentﬁm and angle errors determined
by our program PACKAGE, which effects the track reconstruction and kinematic
fitting :of eve-nts. The errors on kinematic quantities determined in track recon=’
struction appear to be underestimated for the part1cu1ar film sample considered
here. The xz distributions obtained in fitting the events have approx1mate1y the
correct form, but have median values that are about twice those expected. ‘Under-
estimatibn of fitted errors yields a resolution function with too small a wrdth

P N

Thus unfolding the resolution functxon from the observed mass spectrum gives
too large a value for the width of the w. (Without correction of the resolutmrx
function, a eample of the best-measured Aw events yields a value of 14 MeV'{or
the over-estimated width. ) |

The distribution of errors calculated in the effeetive mass oflany.particle
system is generally assumed to be Gaussian. - This was checked for the w—> 31
events by assuming the natural’width of the o to be much smaller than the pro-

| gram estlmated mass errors, and by histogramming the events as a functmn of

'(M M )/dM This hlstogram was found to have a Gaussian form and further to

have a varxance (M-Mw)z/sz of about 3.0 rather than the value 1.0 expected for

cbrrectiy. estimated errors. The mass spectrum thus was consrstent w1th the‘ |

} «xz distribution in that the errors appeared to be underestimated by a factor of

<'\/3 from the former, and by a factor of '\/ 2 from the latter. R
One poss1b1e method of est1matmg the true « width would be to utlhze

| only events ‘with small mass errors and to correct the resolution function for

these events by the "xz scale factor.!" Because of the complex1ty of the error ‘

: -‘b_ealeulati'qns,_ it is not clear that this xz scale factor is dxrectly apphcable-; to""

W

the reéolﬁtion function.
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An alternative method is to divide the data into several samples i'n.a..‘.‘ccofd.—: _
j_. ‘ance with the size of the 37 mass errors and to extrapolate to'z_ero measgfémgnf
“_.1(—:1.‘1"01‘_ the' width values obtained for the several samples. This‘ ‘r;qethOd ddéé n‘b?.;' :
necessitate quantitative knowledge of the resolution function nor the "xvz s..vcélg.v; e
factor", | b{}t' does demand the use of the relative variation of this scale fal"cvto‘if.'toﬂ
’correct relative valﬁes of the resolution functions. It has the advantage 0£ usi;w
- more.of the avallable data than the first method and also of providing determmatzon
‘of the absolute value of the scale factor demanded by the resolutmn function. -
The values of effective (;hree—plon mass for the 1361 events of reaction :
,(Z) were histogrammed for particﬁlar ranges of program-estimated error 'iﬁ'the :
effective nﬁass. . The ranges chosen--3 to 5 MeV, 5to 7 MeV, and 7 to 10 MeV-;'
were narrow ‘enough to permit the assumption that the yalues of effective,masé
were Gaussianly distributed Wit}'l variance equal to the mean value of the squa:;ed -
(_error‘in each of'the three groups. KEvents above background in each of the th.ree
error-classified samples were fitted with a Gaussian curve. The error on th.e
variance of each of the three Gaussian curves was obtained by using the f;i.'ct that
the variance is distributed like XIZ with its degrees of freedom equal to the number
'§f events in the peak less one. This error was increased slightly to account for
the ﬁncertain’cy in background estimation.
| The three observed widths result from folding a Breit-Wigner resonance
curve with a Gaussian measurement-error distribution, These three experirriental
widths are shown as a function of the mean measurement error in fig. 4. Fi“i‘gur.e' 4a
is a plot of the squared quantities, and fig. 4b is a.linear plot. [The dM qu‘_a‘ntity
used in fig 4 is the standard deviation in the Gaussiaﬁ distribution of effecti:ve
mass {obtained for a sample of events having smular program- estlmated dM
error), and is (1:18)° tlmes the half-width 1"/2 of this Gaussian dzstnbutlon ]
If we assume that the scale factor required to correct the measurement errors
varies inappreciably over the range of errors represented by the three samples

of events, the appropriate form of the curve used for width extrapolation to zero
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measurement error‘ can be taken from fig. 5. The latter presents \mdths for
the foldmg of Breit-Wigner (S-wave form) and Gaussian dlstrlbuuon curve
1. w1th various Breit- ngner widths assumed. (lhe folded d1str1butxon is gzven by -

£ 00 -

i - ' 2 2
N(“i?)_ o« J [x2+(r/2)2] -1 exp"(t'x) /Z(dM) dx).

' ‘It is ev1den£ that the curves of fig. ‘5a or 5b have similar slopes, which b‘ecome‘

,'_.grea.te. (fig. 5a) or smaller (fig. 5b) in approachm_g zero, - |

The experlmenta.l -error scale factor could not be e.ssumed to be coﬁstanf. L
. Examinatxon_of the xz d1s_tr1but10ns for the three samples indicated that tne_ f -
:“relative .scale factors were 1 vO 0.98, and 0.82 for the squavrederror (dl\/'I)z..fovr
:.pomts (1), {2), and (3), respectxvely Correctmns for this variation brought the’- -

~ three points closer to a straight line. The slooe of this line indicated uhat as in the -

.case ef-the fitting errovs, the pregram-estlmated mass errors are about a.‘ fecto,r_ :

of '\/2 smaller than they should be. | o

| Because of the difficulty in representmg the curves of fig. 5 a.nalytmally. |

1 sfra.ight lines have been drawn through the data in figs. 4a and 4b after correcthr_x'

for scale-factor differences. The intercepts have values of 2= SOJ:’gg MeVZ -

‘and I" = 2. 5+32 55 MeV from figs. 4a and 4b, respectively. The former gwes an,
upper limit of 7+4 MeV on the w width; the latter is a,,lowerr limit. Stra.lgh;-llne -
extrapolations were also ﬁade for the theoretical curves in figs. 5a and 5b; the
intercepts sovobtained were found to agree nicely with the experimental values of
figs., 4a and 4b if the assumed width were I'=4MeV. The error in the width was |
determined as 4 MeV by noting that a change of one standard deviation in the ex-

pei‘imenta.l I‘z or I" intercepts in fig. 4 could be matched with the calculated curves

of figs. 5a and 5b if the assumed I" were changed from 4 to approximately 8 MeV.

¢ For the small width, I', of interest here, the J=1 resonance shape differs

negligibly from the generally used J=0 resonance curve.

Y
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{1t ha.ppens that the 4- MeV error is about equal to the error in either the upper |

or lowgr experimental limit. This is probably reasonable, as the difference

‘ .faéfween the bestv value of I' =4 MeV and either of the limits: is less than the error
~on each limit.) Thus the value of the w width, as manifested by the three-pion

decé.y and as determined by the extrapolation method described above, is

=444 MeV. - E : , (7)

TWO-PION DECAY

The events of reaction (1) might be expected to show evidence of the well-

known resonances, Y;;+, Y:f', and p. The Y;‘+ and ‘Y'{" are clearly seen on the

*The above-described extrapolation technique was used to determine the

+ <
(near —zero) width of the A from the K +p—= A+ 7T +7 +7° events at

1.5 beV/c fitted as T +p+ 7 +7 +w%, Extrapolation of the T o-p effective
" mase gav ve (A~ 7 p) = -1x1 MeV. The method also gave the correct answer '

=0
o (thnm sta,tlotlcs) for the K° w1dth inK +p—~K +7° +p events £1tted as-

K T4p e “suT 4w +p at an incident momentum of 1. 2 BeV/c.
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'D:Lhtz plot of the square of the effectxve-mass of the A Tr versus that of the

- Au . (see fzg 6) D1agona1 11nes at M 700 and 800 Me\/ on the Dahtz plot

: '1nd1cate the expected peak of the two-pmn p resonance. the p 1s dxff:.cult to

{. .see because it is. 2 broad resonance, but 1nterference between p and Yl

i ;-ev1de"1t in the nonumform populatlon of the Y 1 mass bands.

| In an attempt to dzstxngmsh the p, a portxon of the Dahtz plot Just mszde
-'the Yl bands was exammed.,l- ‘I‘wo stnps thh 1430 I\/’eV ( ot OF MA*: )
| 1510 MeV (shaded in frg. 6) were progected onto the 45 degree line which is the =
two-mon mass ax1s. Bands rather than the entzre sector between the Yl's were
: used to make the contrlbutlon of the Y1 parls ‘L?i’,unlfp-.‘l‘?.’ﬁftf\'_?l‘s .along the p1on~pmn
- astis outszde the reglon of p- Y1 mterference." | O
' ’l‘he pion-plon mass spectrum resultmg from th1s pro_]eetlon ig shown in’ .
fzg 7. A narrow pea;k is observed near MZ(ZTI') = 0.6 BeVZ, which is very close
“to the square of the‘ w ‘mass. The number of events in the peak is about 15,
- ;whxle tnc nurnber of p events plus background events in the same mass inter- R
val is also about 15 Hence the sharp sp:.ke is- about a tnree -standard- devzatzon
effect Its central value is 781 MeV and its w1dth is about 15 MeV (approw-— '
' ."mately equal to the resolutlon functmn w1dth if corrected for und.erest1mac1on |
_of measurement errors) It seems very l1ke1y that the sharp sp1ke is the resultr
- ”_v of ‘W decay 1nto two p1ons. a mode resultmg from the electromagnetlc m1x1ng |
y“.f'of the p ‘and w states.~ (See the dxscussion of theory below )
| The data. have been fztted with a- constant background, a P-wave Brelt-

. ngner resonance curve for the P meson (w1th EO 750 MeV and with

S T = 100 MeV), and a Gaussian curve for the "w - 21r decay" A_ good flt was

R obtamed with Parameters :Eor the W decaY of EO 781 MeV and T =1 1 MeV

f at half- mammurn (mostly measurement error) 'I‘he total numbers of events

asszgned to the varzous hypotheses by thzs f1t are

~



: cluded A fll. between 660 a.nd 850 MeV glves xz 12, 8 for 12 degrees of free~
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N(background) 224:1:22 e |

The posszbﬂlty tha.t the nar row peak may be a stat1st1ca1 fluctua.tzon due

'en..u*ely to the p deca.y cannot be completely ruled out. The T-T mass spec-

tram has been fltted between 300 a.nd 900 MeV wzm Just consta,nt backgjround

' and the p resonance. 'I‘he fxt glves a’ xz value of about 47 when 35 is ex-

‘ nectcd. m contrast to the value of 38 for the above-mentloned fit with @ in-

1

dom w:.thout the W, and gives xz 5 4 for 11 aegrees of freedom with the o
mcluded (see ug 8) However, the peak msgh’c concelvably be better explamed

as a. p mass fluctuatlon 1f a mass spect*um enhanced at hlgn mass by »p-Y

inte rference were con.aldered (The narrowness S of the peak, 1f clearly sub-

stanuatea, would of course rule out th1s lasi: ob_;ectxon. Calculatlons indicate
‘chaﬁ, peak caused by p-Y ‘ 1nterference would be at lea.si: 50 MeV w1de )

'; Another problem is. that the 1660—MeV resona,nce ) has beoun to appear '

'm the ATr mass spectrum - This distorts’ somewha.t the constant backgroand

assumed for the Tem study, but 1t can ha.rdly be expected to cause a narrow -

peakmg - o " "
The 15.5 events tha.t are posmble W - 211' decays must be mcreabed ..o

3 to correct for the fact tha.t area selectxon on the Dal:.tz plot ueed 0 36 of

'the mass _band in whzch w's could be. cxpected The densn:y of w - 2.Tr eventsf

| in thls mass band is Laken to be umform, smce study of the w - 3‘r’ evento in

ot

: . e
: the same fllm sa.mple 1nd1cated 1sotrop1c decay On comparlson w1th tne -

Isotropy is assumed to be undl tortea by p-w rmxmg., Popu.a.txons of dlf;.erent.

Lo portlons of the w -*211‘ strlp of the Dahtz plot are compa.txble w1th 1sotropy, hovv-_
‘vever, even w1th some amsotropy m the w =27 decay, the deneuty of evento in

.the two strips ut).hzed above a.ppea.rs to be a good a.verage value.
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950 tnree-—pxon decays expected in the same sample, a branchmg ratio for two-

' 'plon to three-pmn decay is- estzmated to be :

I‘(w—PZ'n‘)/I" (w-zm) = 0. 0450, 016 TS ,(9')v |

S1mp1e checks have been made to ascertam that there are no spunous |

, _An'+ fits of actual ATr ™ 1T° events appearmg m tne 780 MeV peak Values

2
- of X used for selectxon of events were exammed more closely For events

2 for A'n' L3 'n'° was lower than 10, and the

' three events w1th the A31r xz between 10 and 20 had XZ_ values for tne

E An T hypotheszs that were much better. B

) Add1t1ona1 checks have'been made. The w=> Z'n' decay was not dlscermble

in the complete =T mass spectrum However, the entlre sector between the -

Y bands was compared w1th the T-T spectrum ob a.med by the mcoherent

'combmat\on of amphtudes for the p; the Y (1385 MeV), and the Y (1660 MeV)

with weighting factors obtained from the "flttmg of the total 'sam_ple. The 27

- peak at the w. rnase was still promihent. again as an approxirnate three—-
'standard dev1at10n effect Further. the angular d1str1but10n of the lamoda v
.-produced w1th the two pions in the events under the "w peak! (thh about 50%
"back’r ound) was found to have a form closer to the A d1str1but10n in - :
- ,K +p*> A+w-’ A+31r than to the A dlstrlbutlon in the other K. +p-—~ A+21r .
. .events I‘xgure 9 shows the T 1r mass spectrum for varlous productlon anales,v,

’ _the ”w -2 peak is most promment at £orward -w angles.

It seems ev1dent tha.t the experlment K ‘+p -+ A+2mor A+ 3w reported

. he;.e is pa.rucularly well suted to the study of the 21r (or two - lepton) mode of
o decay. »as the total number of p mesons produced was consxderably les than

the total number of w mesons (the p yleld belng 30 to 40% of the w yield).

B

Suboequent to this analys1s, events have been measured at other momentum

settmgs A sumlar analys:.s for all data avaxlable (beam momentum of 1.2

- to L. 7 BeV/c) gzves 32 :3.9 events above background in the w peak yielding a

branchmg ratm of 0 034:!:0 ()10
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,'EAiiLiER s*funﬁ*: vOF THE fvt‘olngIonbsc;Ay M‘oDe i
- A nurnber of theoretxcal d1scussmns of the w - Z'n' decay have appeared
| v»1n. the. hterature ) Two groups of expemmentallsts Irave mchcated that then' :
f_l'data on the p mass spectrum showed some evzdence for the W= 2T decays)v
Theory suggests that the 1dent1ty of the p ' and w mesons in all ouantum"
.nnmbers except 1sotop1c Spm permlts electromagnetlc transitmns such that an
w meson can become a p meson (or v1ce versa) by passmg through a v1rtual AR
"vphoton state. Another way of statmg thxs 1s to’ say that an w.' meson (or a p°
meson) can be coupled to any charged paxr (e e, p p. » or 1t+1T ) by an inter-
‘ med1ate‘ photon, and by v1rtue of the P resonance 1n the 1r+1r fma‘l state; this
‘ lmode can be-cons1derably enhanced; | o |
’ : The rat1o of the anomalous amphtude to. the 1sotop1c som-conservmg
: v;amphtude in w (or p? decay) is estxmated to be about 1/50 the square of this '
; | .: ratio tlmes the w1dth of the p meson glves the rate of w = 211 decay If the .
"'w1dth of the three-plon decay of the w is about 1 MeV, then the two plon
| ;decay can be expected to’ be apprommately 5% of the dommant three plon decay
‘Whether thls small z-ate 1s detectable ina glven expenment and whether it -
': app‘ears as a‘peak or a d1p snperlmposed on the mass spectrum depends on the |
e relatlve amphtudes for p and for W productlon.., | Rtk |
OTHER RARE DECAY MODES |
We have studled the decay of the w into- e -+ e All vee-—two-—-pronfr o
events were fltted for the hypotheses K 4 p A + e + e ‘ and also for e

+ p A+ w, '_ W - e+ + e ,; As an addltlonal check, colzneanty of the charo'ed

Mecondarxes was exammed after transformatmn into. the W rest frame (deternm d
solely frorn the measured K momentum and the A momenturn fltted in decay)

under the assumptzons that they were e+e and also that they were 'nr+'n‘ . On the
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basis of‘ xz selectlon cr1ter1a and the colmearlty check two good examples ‘
: ) and three more posszble examples of w = e+ + e were found in a- sample of
4892 K +p - A + 2-prong evente (I‘ne l1kely e+e canchdates were exammed

for delta rays, but none was found ) The branchmg ratlo thus obtamed is
I"(w-'e e )/T(w—'3‘n‘) 001 {'_‘ | 10y

We are studymg the rare decay mode w-v 'IT+T!' Y by exa.mmmg missing

'neutral mass. No deflmte results have yei. been obtamed

o _CONCLUSIONS
) Tne experzment outlmed above has glven results for three propertzes of

'the w ‘meson. The neutral -to charged branchmg ratio of 0.11 iO 03 agrees

| approxrmately w1th the est1mate of Gell Mann, Sharp, and Wagner ) of O 17

(cons1dered perhaps the most rehable branchmg ratio glven by their moael)

The wzdth 4+4 MeV for three-pmn decay of the ‘w is conslstent wrth the estlmate

. of approx1mately 0 5 MeV by Gell- Mann, Sharp, and Wagner ) and by Feld ), and |
. ”-vw:.th an es timate of the order of 2 MeV by Zemach-and Zacharlasen ) ".lhe ex - |
L peri‘rnental res__ult does not disagree with smaller est1mat_es, such as 0.05 MeV'

of Nmbg ;nd Sakura14) ana d 15 Mév‘af Fe.inbergs).- It does differ somewhat_'

' .from the 10 to 20- MeV w1dth calculated by Frazer and Wong ) The experi-

P mentally dete:.mmed 217/317 decay ratzo is in very good agreement with the 5%

value glven by most theoret1ca1 estlmates however, sxnce the estrmates depend v

- on the absolute 317 rate, th1s doee not support any theoretxcal model thhout a

rnore nearly exact determznatlon of the 3'n' w1dth
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o 'FIG‘UR/E LEGENDS
P Fxg l 'I‘hree-plon effectlve mass spectrum m the reactlon '

K +p-*- A+rr Ea +1r° at 1. 51 BeV/c. About 650 w'

L .':'j' are seen above background.‘ The w1dth of (.he w peak is” S

due clnefly to measurement error. | o
-4 J Flg 2 Productmn angular dlstrzbutlon for K +p = A +m. 'I‘he l.
' .-'7: shght backward peakmg of the A 1nd1cates that the W 1s i
produced preferentlally m the forward dlrectxon. SR
Flg 3 Mass of mlssmg neutrals in the reactmn K~ +p—' A)+ neutrals
a.. 1 51 BeV/c. About 40 neutral w decay., (presumably 70 +v)
) are seen above.background 'I‘he observed number of events wi h t.he,l
: assocxated statzstzcal error is shown for each mterval
"_'A_Flg 4 (a) Square of observed w1dth vs. square of estlmated mass error
for the peak m three samples of events. The dashed curve represents
a 51mple curve through the data. 'I‘ne SOlld 11ne 1s a least u-squares :
. fit to the data after correctxon of estxmated errors, for relatwe o
g :_' 'va’rlat;on in the error "»scale factor"v v(_see text for d_eflmtlon).'" The -
- 'lnt‘ercelat' ofthe ‘straighﬁglivne"f‘it gives_ah :upPer lim‘it‘:“ on the true width
: Rl . of ’the W, (The lritercebf would equal the true wi‘dth'if’ the measurerhent;
S 7 error width and the true wxdth could be combmed Gau531anly, then |
| (observed) would equal I‘ (true) + KP (meas ) = 1" (true) +K. <(d‘\/1 /,'
IR L where K represents the measurement -error scale factor. See £1g 5
‘.f_ji for the calculated results of foldmg Brext ngner and Gauss1an curves. )
(b) Observed w1dth versus r.m, ls. measurement error for the w peak
in three samples of data. v‘ The dashed curve is drawn through the data
pomts The straxght lme 1s a least squares f1t to the data after cor-

L recnon for the error "scale factor. " The mtercept of the stralghL lme



| ?1-3{' . © /i UCRL-10723-Rev.
| ‘;‘; represents a lower lxmlt on the true w1dth of the “"-z The estimated
L mass errors of the sa.mples of events used for these f:.gures are - »,

(1) 3 to 5 MeV (2) 5to 7 MeV. a.nd 3)7 to 10 MeV

' F1g _i5. (a) Squa.re of observed wxdth vs square of ma.ss error, as determined

o -from ma.ny ce.lcula.ted curves representmg the foldmg of a. Brext ngner
resonance curve (of specxfled w1dth I") with Gaussmn mass error curves
of va.rlous <(dM)2> values (b) Observed w1dth vs mass error for the o
' same calcula.ted curves resultmg from the foldmg of a Bre1t ng,ner |
“dlstrlbutmn with Gau.;sxan d1str1but10ns. The Bre1t Wxgner wxdth
“ v.}:_'vappears most szgmhcant in- the change of slope of the curves as the mass
errors a,pproa.ch zero. the slope 1ncreases in (a) and decreases in (b) as
dM goes to zero,q the cha.nge bemg‘greater f_or 1a.rger Brelt—Wzgner‘ o
widths, B o | o . | . | .
Flg 6 Dahtz plot of 1852 events representmg the reactxon K +p-—‘> A +1T++1T
:“1_ at 1.51 BeV/c.‘ 'I‘he 45 deg line is the axis for the squa,re of the mass V.
in the TrJ‘ - systcm, lmes orthogonal to th1s ax1s a.re shown to 1nd1catc
3 1:'5:'5700 and 800 MeV, for the e mass. Bands between 1340 and 1430 MeV
| are outlmed for the b'e and Y i tems it can be seen that most of
'jf'the events’ cluster w1th1n these bands The T~ 1T systcm was studied by
consldermg two bands para.llel to the Y bands, between 'A-T masses
.‘ . of 1430 and 1510 MeV Events wzthm these hm1ts were progected onto thev
. T mass axxs, w1th the mtentmn of keepmg the Y contrlbutxon constant

:’ff as a functmn of the -rr-n' mass.
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}Flg 7 Pmn-pmn mass spectrum resultmg from the pro;ectwn descr1bed

o i in ﬁg 6 A narrow peak (or a statzstlcal ﬂuctuation) appears super-

R 1mposed on a broader bump (the p meson) in the regmn of 780 MeV

' ﬁ "Phe w1dth 1s comparable w:.th the measurement resolution
" Fzg 8 A portlon of the p1on-p1on mass spectrmn shown in fzg 7 'One of
the curves represents a. ﬁt to the da.ta thh a P-wave p meson and

constant background the other curve represents a f1t wrth a P-—wave

K p plus background and also a narrow Gaussxan centered at 780 MeV |

| S to represent the wmeson. L e - | o

.Fxg 9 Plon-pmn mass spectra a.t ‘varzous productlon angles. ror the
recml N, ’I'he same events are used as in ﬁg 1. Although tne p

A 'meson a.lso aPPears to Peak forward so that the w-'ZTf decay ca.nnot be -

o separated. 11: J.s ev1dent that thls pealf behaves rather dlfferently from the
“'-'i""general A 1r+,-1r "background " (Notc. Smce the bm of 1nterew,

o at 780 MeV, 1s one«f:.fth as w1de as the other bms, “the obServed number

: of events and its error were multmhed by £1ve for thxs bm. |

s e e e s
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-

mission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in
this report.

As used in the above, '"person acting on behalf of the
Commission" includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.






