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HYPERON A,z ATTVF K-MeSOR MASS:

V. H, B&rk&s, Fo C. Giles, M, H,- HQCKA&L
F. ¥, Irmen, C. J. Meson and V. B amluh
. Radlation Laboratory

SR ;1 Universlty of Californie
N N terkeley, California

SEP. 1957
AESTRACT B

Cur program of study on the interactions of ¥~ mesons in nuclear

L . C e s o
-track emulsion has led to estimetes of -the masses of K-, & 5 wnd A

- parbticles. 7o obiein reliible messurements particular attentisn was

>

‘pisced in the determination of the emulsion density aqd shrinkaae Tectse,

The range‘measurement techniuaes'*mpl yeq are the same’ abAfnova pels) velOred
) s Y E L3 l " .

ip &n extensive utuuv rf the Pd“”u~€ﬂu?§; relation for smulsion. Aree’.

scaniing for _At decays in the reglon cf the stopped ¥~ mesons has bean

o e o - ) - . :
initiated, &rd to date 27 A « p+ w uecayﬂ_have been tentatively

identified, The A" mnss and ts Q vaiue ure resu 1ts based opon 23

-events<comp1etely.aﬂalyzed, Th@ wrot:m and rion messces asswned are

958,21 £ 0.01 und 139. 6} x 0, 06 Hev, reSpectively. ~This ness neasure-

. . . PRI ) -
ment results are s fOlthL: ' A - ;
i Koo 93,2 & Gi6 Mavy - ' E

st 1185.204 0.3 Mev
o 1195.8 * Q.7 Mev
.iD . 'f_ . .
VAT 1113.304+ 0,16 Hev -
v, ar g4 A TR e, -
} : 745 2 0,17 Hev
cqn() )' 3 20 L, l}j J“‘ K
: .
P
e, ' ' S
This work was performed under tho aa plC“” ol the Atomlc Lnergy (oan
. _
4

We He barkas et al., Tho RPnTD“JﬂQr nal&tion in tmul:ion, miversity
of Californie yadiation Labav&tsrg ﬁe;th Ho. TCRI-~2768 and HURIL~2709,
Farts I and 1T, spril 9,7 1957, :

-

3892
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HY FERON ﬁEDY"G&TITL K» BSON HASES

- W, N Barkas, I. C, Giles, f. H. Heckﬁen,

- . Fo V. Tumen, C. J. Meson and F. ¥. Smith

. o Radiation Leboratory
- o - University of Celifornis
berkele‘, Gslif'ornia

An analgalc of st trange narcioia ren ctians'and docay ave nts. in

. e . N ,*I
miclear track emuvlsion ean viaialm&ss mea ursmentu of the }\ 5 & and

B pdrticles providéd'thn emulslon is aarafally call rated es to density

Al

and ehr1nyage Lactor, and a reilable renge-~energy relation is available

fOr,translatihg the rang meéaurements'into mom@nta &nd energies, In

-

our current study of K™ mesons Jntcrﬂcfiong in nouclesr emul ion, we feel
these roquirements are wéll met. The techniques of range metsurerente in
this.work are the same a5 those employsd in our axtewsive study of the

- . s 1
ranre-enargy relation for emulsion,

Mass of the;fxo

Hyperon -

¥e have now comple y nd1VZ%i 23 of 27 tont:txyely identlfied
f\-€%“~ 4+ pr decays that wvers loc tad uy trc& scanning in; tn» regloh of

stopping K~ mescns. elininste neasureTe ut erro*u, twc'iﬁﬂeéen&ent

: mea,vrevonts were carried out upon ejcm evernt, Lne ranyes'being,measvred

-to & 058, the pr owectod angles to ¢ ani the dip an,les to &+ 1%, Since.

the orlglnai °nr1nknge iactor fo“ eacP relllcte hau rean d@te"a‘rea to

wlthin l“, efiecblve shrinkage factors wers 1oun& by rcmea*crlng psllicle

.thicknesscs'at the time range measuremants werc mnde in oh*m, allowinp

az to cpmpensate far'any'charqes in the surinhtgé tor owing to
numidi*; f]uctuanion The IBL 650 ggt& nrucoasLng macxine was used in

calculating the TEREEE, umall vor'ecticﬁs wore m&ﬁe to the measured -



~3e’ S .
ranges, normelizing thew o a standa:d*emhisioh"density of 3.715 gnfcc.

" Figvre; Y is an imeovran of the 2? averts for wnlch the mase

of. the [\ has Leen determined. Five of these svents aypear to be

ES Lo ) ' -

Sleo : ~bacxgronnd huVlnb appa”ﬁnt HAsE valueﬁ'ﬁiffering from the mean by more
R ,Athan 3 tlmo ‘the, standﬁrd acv1a ‘om cf:the distgikﬁtign(s. Do = 2 0,56 Mov)e

,On the melS of th? Tﬂmﬂzﬁln eithteen GVPHLB, the mass of the lambda is

.‘l‘. N

‘1115 3 2 O 1€ rsv the’ cnrra¢rond ng G vvla e being 37.45 + 7 Hev. )
L "Thn nroto aad @Aon PPETSICE assumed vere. 938 .23 + 0,01 Mev.and 139.63

«
\ f

G Oc Mav, r&suectivei The errors qucted are standard deviations,

and inclu&n étatiotical and njutcmatlc errors; dere, al

!'l

0, use of the

IbM 650 was made Lv calcul»ting the A&Go values and’ asvmci~taé errori,

.

- s In eyaluatiﬁg the 1nterna1 ot; tioal ror avccciaté5~with

B

gach evemn arrers;arlsing ira; range st“aurle*aﬁd meltiple scattering
woTe compounced wlbh observ&tional"errors_in’tbe mecsurement of the

,yﬁrticle ranges, hroxactea apd dip angles. . The evuxuute~for the

‘SyStematic erroyr in'tho MRS me¢53rement includes errors in 1) the

~

shrinkage factor; # 1%; 2) the range-energy relation # 0.3 to Ca5%

and 3) the errors in the re 23t masses of vrotons and plons. paged

upon these estimates, the average systematic error in tﬁu /\ mass is

2
+ 0,09 ¥Mev., The internal and external ststisticel errors of bhae 1R
. . . events are in agreement to betier than 1%,

% | ‘ x—:& ‘ - . ‘- ‘
Magsea of the & and X Ferticles.

. o "k measurement ol the 3t mass is most'rﬁa(i ly obtained froi. the

©,  The mean range of ithe protun, bssed wupon

dacay process st Py v
31 events is 1674.2 # /.51, ‘which corresponds 4o = momentum of 188.92

6]

M-

.31 Mev/c. Assuming a «° muss of 1725.02 a 15 Mev, snd an uncertainty

L O o  UCLL-389Z

“w



" actions of the type ¥ + p-4§.2+ + % ung

. S teees- 3§92

- “4._ ‘
.% Geﬁi,ihithevrangeuenergy relation, Qe deduce that
| Mt f'.1189.% t'Q;B Mev
In emulsion, aﬁﬁroximétély’ﬁ,:% of K™ megons interactions at

rest will be with hydrogern nuclei. [0 daté, we have ohserved 4 inter-

)

interactione producing

st '!’ . P . 4 ) ~
Z + T, Qur ohservations give & difference in the mean ranges of the

st éﬁd A p&rticles in lhese rénctioné of HZ# - Rz- é‘vliBml # 10 Luy
aad.hehce a ﬁa§sldifference

e - e = Gl56 5 66 Hov
This masg_d{ff@renpé ie independent of tus K particle msss &né the

range-anergy relstion.

the mass of the ¥~ hyperon is then

Mo = 1195.8 » Q.7 Mev.

e . ‘ A R
The mass of the K mescon, as dorived from the I —» proton decay wode

Cand the X 4 p'ﬁ52+ # 1~ reaction is ’

c : Mp— = 49302 ¢ 0.6 Vev
In 81l cases, ‘the guoted errors are standard devictionsand

incluge both statistical and systematic srrors.
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