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AD EGATiV KMON kAS3fS 

" 	arka, 1 0 	4 li• ocknar, 
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• 	
•• 	 i.ati.on Laboratory 
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iESTRACT 

Our progren of study on the nt.èraction; of } rnssons ir; nuclear 

() track emuJjoti has icc] to (:!stjnjiRte3 ci the ireises of. K-  

partie1e. 	o obt&in reliable easireacnt -  particuJar at.t ntin 

pii.e in thj rIeterm inatior 	the ernAlsion r3ensit" ad srInke fu't- 

The ra:e 	au.rottent tecinice empioycc are 	ame,as •thc 	dove1brd 

1 
°' the range-enurit-ior' '" 	 iu1ior. 	r' 

sc 	ng f'r fl dcca' in the r ion ci te stopped C 	on n been 

iritiated, 	date 27 A °  p + Tr decays have been tentat-ive1r 

• 	 :. 	
identified. The A° •i1a3 and ito, 	vaiue are res;lts based i, ,Ln 23 

eveiits completely. ana1yed. The pro tori and pion riasss assi.ied are 

• 93.21 0.01 and 139.63 0O6 Eev. respective1y .me ia rccaeure 

• 	 nent rsuJts are 	fol1o: 	 .. 

/93.2 	0 

0.3 Nev 

Al 

Q 	37 /L * ) 17 ev /L) 

This work vpas perfor~med uner Vu i uu:;pices of thet1tornic. .Lnerr CO,,  
I 	

xrkis et J 	Th arerer 	e1atin in ulsion, uve:sty 
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1$ 
NYF'ERON AI1) M'GtTiVE KaMESO i3SS 

W. i ba2k, Y. C Gi3cc, H 
F. . Than c. J. Mason and F. M  

adiation Laboratory 
University of Caiifomia 

An enlysis of trnge na'tiola reactjos and dooa ovents,. 

-- nutlear track eis ion can yieii mass me sureent of trio A 0 	
and 

pan i.ci€ 1,)rovided the oiiiuJ.e1ox i 	ref JJ cili1re bc 1 as to ens I ty 

• 	 and shrinkage facto and a, reliable re 	-enel'gy ,relatlon is available 

for, tror1s1dt1n tlae r'a treasmrer3'tc into moricnta cn" ener'ie. 	In 

our current study of K-  'I-,esors interactions in noclear eniuljon we 'feel 

these r3qirnnents are well met, The techniqua of range msurenente in 

this work are the sse 	thoso eploy"3 in our c t-3n "Sivo ctlulyof the 

• 	 range-energy Deiatior] for exiuLsion) 

VASS. of the  -A 	liveron 	 •; 

!e have now canipletely analyzed 2 33  of 27 tentatiie1y ikntif led 
0 

decays 'that 'ers lcat by are& scanning inthregion of 

tp1 	V mesors. 1' £lninr to iercurc-o-it error, t c i3 rrdent 

measureents were carried , out upon ecb event, : 
	ranges being risasured 

to 	0.5, the proJectod, arWies to j,'ZO and the •dp angles t 	1° . Since. 

the original shrinkage factor for,each nellicle 	been determfried to 

within 1, affective shrinkage f a c-Lors were found by rêrea3ening pollicle 

• thicknesses 'at the time range measurements were made in thm, aiiolng 

us to compensate for any charge in the shrinkage, factor owinc' to 

humidit -  f]uctuatjone. The TM 650 data nThcasing mach1n was used th 

calculating 'the ranges. '1maU correction ;ore made to the measured 



ranpce, iorna1iin' theri to 	,tardar enulsioi deriit -1 .815 gi,/cc. 

Figure 1. is an iaeogra i of the 23 averts for w" ich th3 xs' 

qi the 
/\0  has Leer deter'uned. 	lye of these eveits apar t be 

liac.tcground having appernt na. iuo hfferr froc. tr'o mean b rore 

than 3--tij'163  the standard cciatIor,  of the distr1tn( 	u 	fl 

On the bsi of the remai"nr ethtn evenis, 	iis ci th LtnNa is 

1115.3' ± 0 16 Lev, the c'rr ronELng 0 value e r F  -" ' 	L 17 c,'i 

Th proto and plon 	es assuried vera. 	 L.01 ?ev "a 139 63 

* 0 06 ?ev, r€ect1ve1. £'ic eriors qucta are stai rd deNiatioris, 

and include ttista1 and 	stontie errors.. ier, air 	u 	crf the 

IEM 650 was made Iii calculating the iass values ani associated errors. 

In evaluating the inter riai sttiticl orror aoc i-t with 

each event, errors arising fro • range. stragg1e'andmuitip1 scat taring 

wc;'re ccpounded ith observational errors in the measureient of the 

ysrtic]' ies 	ioJecte arid dip aw1e3 	The etu'te for the 

eye matIc error in the ma 	ereient includes errors in. 1) the 

shrinkage fcthr * 1%; 2)' the range-eneigy relation O3 to 0.5 

and 3) the errors in the rest mmsses of t:ro,toos and pioni. 	sed 

upon these estIiw4e,  the averaie eytomatic error in the. 
/\SJ 

rais is 

* 0.09 .Mev. The Internal and external tatisttcai errors of U:e 1 

events are in agr€ement to better than 1%. 

Nastee of the 	and j( Particles. 

A moasuremnt ci the 	ass La mostradi1y oh1ained fro;. the 

decay proeesn 	--p P + n. The mean range of the ç.roton, baned upon 

31 events in 1674. 2 	which ccrresonds to a rnomentwa of 1.8.92 

.31 Hey/c. Assinning a 	mass of 1?5.03 r.  •l5.ev )  and an uncertainty 
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of. * 0.5% in the range-energy relation, we deduce that 

11 9. 	C-13  Mev 

In emulsion, a1roxj1flath17 0.3% of K reon interactions at 

rest. will •be,with bydrogen nuclei. iÔ date, we bave obse'rveü4 inter- 

actions of the type ( p - 	+ 	and 3 int.erictione rroduc'ini 

+ 17t.. Our, observations gIve 	difference in the .im 	ranee ol' the 

and f particles In these ràac'tions of 	 113.1 

and h'nce a nags difieronee 

6.56 	..46 ?'ev 

Thi3;nas dif'srenc is independent of tu K particle rss and the 

range-rergy relation. 

The mass of the 	hyporon is then 

Mr = 1195. 	0.7 }4ev 

The mass of the r meson, .aa derived from the 'proton dcsy o4e 

and the K 	 # ii— reaction is 

493.2. 0 t Mfev 

in all caes, "the quotect rrrors are stenciara devizi  

Iniiu'e boh eUi'tr.stical and -stematic rrors.  
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B8ras t al., The 	e-knergy Rolapion . in 1nu]ion, Frts I 
aDdll Uhiversity of Galifbrnia. diation 	 o ort5 
h 	uGh. y?68 and acJu-069, April 9, 1955'7 
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1?'-.- 	•T, 

• 	 Al  

ia distribution of i\ 	particles ba;ed ca 23 oent. 	m. d&hod 

vmts (5),ra couiiderd to be backro:nd. 	Tho 1 ri:inin. ovents 4ve 
I' 

mas of i:Li53o 0116 Mv, and 	.4 0.1? •i- 	 • 

1 
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