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MEAStmEMENT OF THE :z:• ASYMMETRY PARAMETER
0 

Robert D. Tripp, Mason B. Watson, raul MaoaimW.a110 lrerro•Luaud t 

Lawronco Radiation Laboratory 
Urdvcroity of CalUorDin 

So:l'kcloy, Calltor!d.n 

May 15. 1961' 

In a previoWJ letter wo ropo&-ted a hy4roson bubhle·cbambe&- experiment 

in which the exiatence ol an ucitocl lSZO.Mev. hyperon wao established. 1 

Moreover, a study ol the angular diotribuUono DAd polarizations o!l: hyperons 

£rom tho reaction x·p -ol:v ln the vicinity of thlo resonance showed the r<m 

parity to the negative. 1 A turtbar otudy of thio reaction permits us to determine 

ths asymmetry pa.rametore G. in ,;• decay 'by mei\D.o o£ the~r decay asymmetries. 

+ + + 0 
The a. ior l:+ - nw (callod a.+) and :t~ - p v (called ao) have already been well 

estn.bHs-!1<!<1. and our meatJUl"omento aro in aoocl agreement with the published 

.. "alucs, although otatiotically looa nccurnto. "the a. tor %: "'- nv • has however . ... . ' -l!'"llilhlt0d men.~Ju.zemeut vic. tho ,;; decny o.oy.m.metry clue to uncertainty in !: 

polari~ation. Slnc:o tho procoduro deoc:l"iboc11u roforenco (2) yields n relatively 

p:ecioely rJpocUiod nncl rnthol' largo vnluo !or: tho oi.ne cos 9 term in l: • 

pDlnriz::.tion over tho K .. momentum rnngo 350 to ()50 Mcv/c, we h::.we been able 

to d.oterminc the belicity o. o .. O.l6:b O.Z.l. 3 ... 
r-'igure 1 ohowo tho mouu.romento, ae a .fwction oi mo&nentum,of 

- • ·+ (a.P)ainOcoo 6 !or the roactioa K p-ol: v , whore 9 io the c. m. anglo between 

the r<· and w +. and i? to iho avorago voluo o! the z:• polarization over the 

angular interval 0.95> I coo9f >0.30 no doscl'lbod !a re£erence z. The· solid 

c:ru ... """Vo obowo tho value o! 1S' !or th!a roaetion, cnl.culnted uoing a. lca.st-squnres 

fitting progro.m to detormlno tho S•, p .. , ®4 .D•wnvo #lm.plitudetJ. 4 Theoe 
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amplitudes aro essentially those o! l"elercnce z. eucept that the full width of 

the Dl/2. :resonance te now . r• 25 Mov~ The daahed curve s};ows a ma.ximwn· 

likeUhood fit to a. P. over tho proviouoly noted momeDtwn range. resulting in 

tho value of 4.., quoted fl.bovo. SlmUUo jrocc:u.tuoo applied to %:+ + an4 r,r/ 
. 

decays yield the valuea ahowa lD colwnn a of Table 1. Tho uncertaintieo are 

statistical and corroePomt to standard dev!atloDD lor a gauoelu likelihood 

functio~ (e·l/1. points on ·th~· Ukellhoocl c""e). · The un~ertalnttea in the cal-
\ ~~ . . . . ) . . . 

c:ulated. E pola.rS.zatioil are omall relatlvo to thlD. Fl'om our experiment, 

G+" a. .. , and. a 0 ·all have the same otp. Tho overall alp lo determined by the 

sign of c.0 · as measured by Bean ot Ill. S ColumA J pvem · a as· meaoured by 

other experimentero"' 'I! 1 

We shall now. deecrlbo theoc uymm.etrlae !A terms. o£ the fA! I= 1/Z 

triangular relo.tionship o£ CieU•MauD ar.ui RooontelcL a In their notation, 

N ..L + ~ N.'oi~·,::d. .1 N , whero N..... o olgnlfios the t!oca.y amplitudes for ~ .... o •. 
~y r- -. _-. 8 . ...g. .,.;t 

· · For npin-1/2. hyperono decaying ihto S a.ccl P stateo \rith amplitudes S and P •. 

we have Ncr 7S + ~ and - -
(1) 

Hare we have uoed Umo.-reveronllnvozlnaeo to relate the phaseo of these 

amplitudes to the trN•ocatte:rina pb.aso ehUta. These phase shifts are l!oted 

in re!eren<:$ 8 and are oeeD to bo om.~ TQld.n; tho &mpUtuclee to be real 

(tho resulting error iG emDll rolatlve to eapodmental uncertaintiea), one then 

describes the vadouo decay omplltudoe o.o vcctoro in an S•P plane. The 

magnitudes o£ the 1tectora uo cletol'mlac4.lrom tho thl'CUt decay ratec. 9 

~ .. ' . 
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The directions are obtaine4 from Eq. (1) by oxpreoolng o. a oin av. 
I 

. where v is the angle with roepoct to the eoe>:rcU.nato nzio. Two ambiguities 

remain ... ·the labeling of the S and P anoo. 

Using the combined valuGo £or tho heUo1tlae o. listed 1n Table 1. we 

construct Fig. ~. Tho two dlroctlono lor· No arlee !rom lo.0 I being less than -
one, corresponding to S/P greator or looo than one. For a.o •·1, the triangle 

. . 
would clooo well within expe:dmontal crroro. uci tbe triangular relationship 

given by the fl.\'!: I o 1/2. .rwo would hold •. 'no tnconcdstoncy with ~e lA! j:; 1/Z. 

rule lies between two and thrco sta.ndu4 cloviatlono. 
'' .. 

~. ·~ 
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Work oupported by tho U. S. Atomia lCnorgy CommiaoloD.c. 

tNationd Aeaclomy of Scio:acoo JroUow. 

1. M. Forro•Lunzi, R. D. Tdpp, o.aci M. B. Wntaon, Phya. Rov. Letters ,!. 

18 (1962.). 

z.. R. D. Tripp, M. B. Watoon, o.n4 M. ·rc.urro•Lw!zl, Phyo. Rev. Letters !• 
175 (1961) •. 

3. The docay naymmetry lo writtora no 1 + CLPE coo+, whore + is the angle 

between tho hypsrou polt~.dao.iion, Pz• tme! tho nucleon direction. Thic 

convention hao tho m€urlt o! bovina tho oucloon hollclty equal to the decay 

aDymmetry paramct,u:. The moaoo uoual, but DOt wdveroal, convention of 
. ' 

!allowing t.Jl.a pion lend.o to on ODnOyiDft n:dnuo olgn rolnting the hellcity to the 

-6. M. B. \Vntoon, M. Forro•Lunsl, OA4 R. D. Tripp (to bo oubmitted to 

Pbya8 Rev). 

5. E. F. Boull, Bruco Cork, D. Keofo, V/,. C. JdUJ'phy, and w. A. Wenzel, 

Phyo. Rove Lcttoro !) 75 (196~). 

6. Bruca Cork~ L. 'r. Korth, W.A. W'onocl, J. W. Cronin, o.nd R. L. Cool. 

Phyo. Rov. ~}..EJ 1000 (1960). 

7. See rcforenco s. Tho voluo wo quoto uooo tho !A! I Q 1/ a rule, but in only -
a very weak wny il'lvolving tho uN pho.oo ohiltc. Wo have e.dJueted their un-

1 
certaintioo to c:orrooponC: to o~rd doviv.tlono. 

8. M. Ccll ... Maml oncl A. H. Rocon!old, Aml. aov. Nv.cleo.:r Sci. L 454 

(1957). 
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9. W. H. Humphrey and R. Rt ltooo, Low•EDGrgy Interactions of K• Mesons 

in Hydrogen, Lawrence RncU.ntloR Lnborntory Ropori UCRL-10018, · 

January 1!. 196Z (to bo oubmittod to Phyo.· aw. ), The maca difference 

ho.o been/nccounted !or to !boot Ol'c!er by dividing the decay rates by the 

pbnoe~~~=•. factor P/E ~ obtnia IN f .. . U\vo notnune the JA!I = 1/2. rule, 

theoe. decay nmPutudoo olozao chow that tho trlMSlo l9 neuly a right 
.. • 1 r ~ 

-/ .;. . 't"· •• .• \ t~··r;".. 1'; ·_ ... ,' ,·,·.::'\,'·~·:,\ ~. 
trlnngle (94rJ: 5 clog) •. · . , 
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• 
Table 1. Aoymm.otl'y po,rGmotol'o (hoUaltloo) f.D :t; decay . .,. 

Thlo Oth&l' Combined 
, e?,tPeriment cmperimento 

G...; .. •0.16 6.11 .. o.l6 o.al ,· .. 

0.+ .o.aoo,Z4 • o. os o. offl '=*0.05c.08 

b 
0 79 •• os c.o -0.906.25 o 7G ••

08 . • • +.09 • • +.09 

a Re£orenco 6. 

b Referanco 7. 
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\, 
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JtGURlC LEGENDS 

!1EJ• 1. Expo:dmental val\U!G ot (cr.'P)0lnfl .,009 M e. tunctlor.. of tt• laboratol'y 
• . • + 

momentum for tho roru:tion K + p -o Z + v ~ Tho daehecl curve to the 
. . .. 

ma:dmum likelihood tit to tho data trom SSO to <',SO Mov/ca tho ooUci line 

is tho calculate4 behavl~r ot (P) olnt 0009 , . · · 

Fig. 1. Tho Z decay arnplltucloo 1D the S·P plo.zw. Tbo fA! I c 1/'l. rule · 

J'eq\tireo that the thl'oo ampUtuctoo toaom ·o.' trlqlo. 
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