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Using the charga exchauge aﬁ K" in a hydrogen bubble chamber. we

- _fmqﬂm 2% is 3.720.7 Mev heavier than K.

‘I’he incident K"~ ranged in energy from 10 to 150 Mev. We have

o ob:grvéd 44 charge-exchange events,

K +p»Ren 7 )

| ‘in which the 7’ decays into w' +w”. In five of these events there was a recoil

. proton consigtent with production by the neutron in Eq. (1).

For .ea‘eh event the RO mass was adjusted to give a best ﬁt to both

' p‘x_'ed'nctionvand decay veitieen {taken simultaneously); however, the uncertainties
| ﬂ' ~ _can be best understood in terms of a slightly oversimplified discuasion in which
» th& w_o vertices are fitted separately. The fact that the decay vertex is very

'oxothermic‘maka‘o the fit insensitive to che assumed Ro mans. This‘ means

on the one hand tim; this vertex (taken alone) yieida little mass information,
but on the other hand it gives a KD momentimﬁ Py almost independent of un-
certainty in its mase. | '

 Cases without associated recoil protons: The production vertex is

ngxt fitted by using the calculated Py and the momentum p_ of the slow incoming

K" as determined by its méasured curvature. This fit of the low-energy,

endothermic-production vertex is very sensitive to the ‘RO-K' mass excess;

typically a l-Mev change in mass excess requires about a S5.Mev/c change

 inp_. The principal uncertainty is in p_, caused by multiple Coulomb scattering.
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‘ 'I‘here is in addition a generally amaller error in py. The total uncertainty

computed from these effects agreec very well with the extarna.l cemiatency :

‘of the various events, A least-squares fit is made of P, (cempuxed) -p_ (mcasured)."

with the masa excess taken as the variable; we find

Mpg - “x- (no regam = 4.7£1.3 Mev. (2)

As a check on the reliability of the *?n'eaau:§d K" m'emehtpm for a
particle that is losing momeuﬁut;a rapidly, we have taken a aimple_ of K~ mesons
that come to rest in the chamber (as evidencgd by the ep!linear- Z + # produced
from captures at rest) and measured tl;a montentum of the tracko'té about .

6 cm (150 Mev/c) from the stopping end. The residual ranlge'providela a prec'he :
measure of the momentum at e_hé point where the curvature méamxém&u& is

stopped. Comparing the momentum obtained by curvature with that obtained

by residual range, we obtained, for this entire 6am91§ :

p‘(cnrvamu') -~ pi{range) = +1.8£4.1 Mev/e, ahewing tha‘t pasaible systermatic

effects in the curvature measurement are nmau. This 4.1-Mev/c uncartainey

hag been folded iato tho mass uncertainty quated abovo.
Canes with reccils. We found fives cases \vith proton recoﬂs auociated

with the neutrom in Reaction (1). The receua were immd by computing the

neutron direetimx and momentuwm for each ewmt and seamh&ng the apprapr:ate

volume of the chamber for a caa-ictent recoil. The mean free path for an n-p

collision of sufficiently large angle to make a visible recoil is approximately

100 cm, leading us to expeét 4.6 reeoui mimng those évento in which the neutren
is sufficiently energetic to produce a visible proton recoil. A typical bubble

chamber picture contains in addition about eight recoils from background .

‘neutrons traversing the chamber. The yrobability i_a approximately 10% that

in the entire volume searched there should be a recoll which accldemauy
natiafiea coplanarity and conservation of transverse momentum within two

standard deviationa and lies within a ﬁo mass range c:! 494&7 Mev,
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For an {ndividual event with rocoﬁ, deterwination of the mass
difference becomos ,niueh more péecine. becauge it does not require a weas-
urement of momentum by curvaw;ra in a sensitive way, but only a mg'asuﬁu@nt-
a£ proton raﬁge“aad mgle.s.. In Teble I we have listed the five events in which
a recoll was obsc;rve'd. aiéag with the best-fit mass difference c#iaume&’tar '
each event. ’l’he first event is cleariy incmmistmt with Eq. (2), theretore we

feel juutiiiaé in iaentuying this as an accidenmi z‘ecaﬂ.

B A IR

_ Table]

| Bect-ﬂt mau difiemacen !or iivo events in which rocails were ebnerved

Mgo - My~

‘Event R L AMev)
1 B 0selz
2 4.1 %13
3 +2.541.2
.« | +9.0£7.0
5  s8.0s120
Average of 2+5 . - v +3.320.9

The combined value including the four recoil events is 3.7 aa.-?”lg&év.

If we take the K~ mass to be the same as the k', i.e. , 494.0 £0.2 Mcw.'ﬂl

mase of the KD is then 497.740.8 Mev.? Assuming equality of the K° and R" k

masses, one can cumbina this measurement with those liated in Foattnota a -

" to obtain a mass of 497.9 20.6 Mev. _ | . o
The i’;act that the KB in henvier'tm.n the K~ is rather owﬁrisiug. .. ¥

they are members of a. charge doublet, as commﬁni‘y aasumed»_. then cne might

_ éxpeet for spinless particles that: the charged metmber should be heavier,

althuugh no general proof of this statement is known. 3 On the other hand, if
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+ the cmged K and neutral K am uet membeu of a doublet--as, for exampte.

) in the :haory oi Pail «-then their. wasses need ‘bear no relatien to each other,

. . We wiuh to thank Prof. Luh W Alvarea for hia advice and ~
anb'uzf&gemant. gnd_'membiars of the %ubhle ‘chamber And.aeanning staff for
their assistance. o L. o

~ This wwk was dum under the amgices of the u. 3 Atomic Energy'

) Commlniaa.
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