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March 14, 1956 

UCRL-3340 

As is well known, when neJative K mesons are brought to rest they 

Wldergo capture in the. atomic orbits and finally nuclear absorption. 'Ihe 

competition between nuclear aboorption and decay from the atomic orbits 

appears to be in favor of the absorption process. To study· the decay modes 

of nesative K mesons it·ia thuo necessary to observe decays in flight. In a 

study of ne~ative-K-meson interaction and lifetime, 1• 2 we have observed 

four decays in flight in nuclear emulsions. .In two of these cases it was 

possible to establish the nature of the decay scheme. In the othe~: two the 

secondary particles were emitted with lar.~e dip an~les, and such an analysis 

was thus not possible. One of the two cases analyzed is con.sistent with the 
- - 0 . - -· decay K - 11' + w , and the other w1th the decay K - e + Z neutral particles. 

* This work was done under the auspices of the U. S. Atomic Energy Commission. 

t On leave of absence from the Unive~sity of Uppsala, Uppsala, Sweden. 

Supported by a grant from Atomkommitten, S'IIVeden. 

1 Goldhaber, Goldhaber, Iloff, Lann~ttiv Webb,- Widgoff, Pevsner, and 

Ritson, Proceedings of the 1955 Pisa Conference, Nuovo Cimento (tp be 

published). 

z . 0 hi llo!f, Goldhaber, Goldhaber, Lannuttio ilbert, Violet, W •te, Fournet, 

Pevsner, Ritson, and Widgof{, Phys. Rev. (to be published). 
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The first case co.nsisted of a K-meaon track (as determined from 

multiple scattering and ionization measurements), that t;ave rise to a 

secondary emitted at 96.7° :1: D.l0
• The decay occurred at a velocity of 

f3K = 0.383 * 0.013, as determined from ionization measurements (the 

normalized gap coefficient is g* = 4.Z5 :t 0.19 at 1.4 mm from the decay 

point). The secondary particle ha~I a dip angle of 13.5° and left the stack 

after an observed range of 4.9 em. , Scattering and blob"-density measurements 

on the secondary in two different parts of the track are shown in Fig. 1. 

In the same figure are shown blob-density measurements on a calibration 

track, known to be a 11'- meson (as it ~ives rise to a a star), for which pf3 

has been deduced· from its range. Known oystematic errors --noise, effect 

· of dip angle, and distortion-- have been corrected for. These observations 

Jive the mass of the secondary as m = Z65 :t 30 me and thus it was most 

probably a v meson. At the point of decay the momentum of the secondary, 

now considered as a 11' meson, wasp= 170 * 9 Mev/c. The transformed 

momentum in the rest system of the K- meson was found to be p* = ZOZ ± 1 Z Mev/c . 

This value is consistent with that observed in the decay at rest of positive 1<172 
mesons (p0 = 205 Mev/c. ). This fact suggests tliat the decay scheme was 

K-- 11'- + v0• Assuming this to be the correct decay r--t:he-r:n~.we obtain the 

maos of the negative K meson as mK = 957 :t 40 m , which is in good agreement 
. 3 e 

with other measurements. 

Figure Z shows the expected momentum of the secondary particle, 

(in the laboratory system) as a function of the K-meson momentum (assuming 

mK _ = m.,.+ = 965 me). The experimental point (full circle) again shows 

good agreement with the K,z mode. If we omit the evidence on_ the ma:Js of 

the secondary, shown in Fig. 1, and make the assumption that the secondary 

was a 11. meson (triangle in Fig. Z), the K ., mode can be definitely ruled out 
I.J,c, 

for this caseo However, the K,.~, 3 decay mode is a dynamically possible one, 

contradicted only by the observed mas~ of the secondary particle. 

3 Hornbostel and .Salant, Phys. Rev. 99, 338 (1955); 

Chupp, Goldhaber, Goldhaber, and Webb, Proceedings of the 1955 Pisa 

Conference Nuovo Cimento (to be published); 

Webb, Chupp, Goldhaber, and Goldhaber. Phys. Rev. 101, 1212 (1956): 

Gilbert, Violet, and White, private communication. 

• 
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In the ae:cond case the K meaon bad a momentum •:»f t> = 350 :i: Z5 Mcv/c 

at the decay point. The secondary pal'ticle wae emitted at a.n an.gle of 79.6''. 

The measured relative ionization waa, frorA1 blob denoityc .g/g . = 1.04:1:0.05. . m1n 
Multiple-scattering meaeuren'lents gave Pi' = 37 ± 4 Mev/c over the firsi: 3,5 r.:n:~ 

of tr<\~k, and p~ ::: Z5 * 4 Mev/c over the following 2 mm. Fron1 these 

observations we concluded that the secondary particle was an electron of about 

30 Mev energy. A transformation to the rest system cf th~ K rneoon leaves 

the energy of the eiectron practically unaltered. Thia case is thus condatent 
. h - u 1 . 4 w1th t e decay mode K e 3 - e + 2 neutra partlclea. 

The two cases discussed above showed no evidence o£ any blobse 

which implies thc\t we are dealing with decays in fH.<Jht rather than nuclear 

ir.tteracti.ona. As ·diocuased previously~ Z there ia an uppe1• limit o£ lSJ~ to 

the number of apparent decays in flight tb.at could actually be interactions in 

flight. 

It ma.y thus be noted that negative K-meson decay modes so fnr ob­

served include U;.e K- .,. K- ·H and,.- (the last was established in cloud chambe::o.· 
S 11'~:. c.~ 

work~ ) 

4 Willis\"tHJ, Haskin, Koahibao and Schein, Phys. Rev~ _!00.1547 (1955)~ discuss 

an ex&\'nple of a 74 Mev electron em!tted aa the only prong from n K~ meson 

i.liHmmed to be at Jreat. 

5 Van Lh1t and Trilling, Phyo. ·Rev. 92, 1089 (1953); 

Lc Prince -Ringu·~t. P:~roceedii.n~s of Rochester Cmuerence 1955; 

.Aggaon, F::etter, Fr.ieaen9 Hansen, Keplei:e and J .. a~ar:rigue, Phyaa Rev. 

(:n fi!'~OS)o 
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FIGURE CAPTIONS 

Fig. L Blob density versus p(3 for the eeconda:~.·y particle (ease I). 

Fig. ZA Computed curves for the momentum of the secondary p,'l.r.ticlc {in i:h! 

laboratory syotem, for 96.7° emission an;le) ao a f'unc_tion of K-rneson 

momentum (case I). Experimental poinl: is plotted for the asoumption.3 

(a) thnt the secondary is a 1T (circle), 

(b) that the secondary is a :t (tl:.'"iangle). 
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Figure 1 
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Figure 2 


