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In the course of experiments requiring the detection of antiprotons in a 
1 2 negative external beam from the Bevati'on. ~ it was found that K. mesons also 

could be diatinguished ft·om the large baclt.ground of lighter ch~u·ged particles, 

primarily 'fl'- mesono. Particles o,f a fixed momentum emitted in the forward 

direction from an internal beryllium target were channeled by a series of focusing 

quadrupole magnets for a distance of lOO feet from the target. In thie beam, 

particles of e. given mass were identified by velocity. The momentu:-n was defined 

by the internal magn.etic field o£ the B~rvat:rcm and an external deflecting rnagnet; 

velocity wae meaaured by time ~o! -flight coincidence of six mcintillation countero 

approximately equlllly apaced over the lamt 60 feet of tb.e beam channel. 

With particles of momentum of 0.9 Bev/c, the lengths of the delay cabl.eo 

on the time Bof -flight coincidence counter6 were adjuated to produce a coincidence 

wHh partic:lea of a selected velodty. Figure 1 showe the counting rate obta!ned 

for delays in a velocity range including pa.rticles of K.- meson maeo. The pt·eeence 

of K- mesons in the beam ia clea.rly indicated. From the slope of t.he delay 

curve on either side of the 11 plateauu we eetimate an upper limit of 5"/o for the 

contaminaUepn of the K- bearrt when the dday;s a.re set for the edge of the plateau. 

In order to measure the K- ~ p total erose section, a 6Z-inch long liquid 

hydrogen target was located after the !ast' scintillator. F, o£ the titne -of -flight 

eelection u.yute-n. Fig. l. Beyond this. at a dietance of 13..,4 f~Ult from F, a 13-inch­

diameter ecinU.Uation counter. L. detected t.ho~Je parti-:les which passed through 

the hydrogen target without intel?action or decay. Thio counter was large enough 

to include the effect£l of the natu:ral beam divergence and of the multiple Coulomb 

scattering in the hydrogen targe:;. 

-------------------
* On leave from :5rookhnven National Laboratory·. 



Kn rt•rineipleo gbe eha~~e in ~:ra.n&Jmisf\\lion ~:e61ulting fr~m fUliing ~he 11:ydl'©g@;rn 

~all:'get is a me&e:tire of Ule ~@!tal CX"@S~ e.ecti.@n; llh,ve:rs.l c~ll'li'EH::~hllnm muSJt be 

eonsidel"'ed in E;h.if!l calcu.Uati~no hewev@l?. A l~urge h"&ctie&E. of the K~ meson~ 

(appromm&te~y 40%) decay!!!~ in tthe intel"val,bom F ~o L. De(;ia?f mec@nda:d~o'iHil tih~t 

orighaat~ in the region ahea.d o1 t.~e hydrogen target fAX'S only 01igh~ly &J.U®at-ml1.tGd i~ 

"he hyd:wogene and mince only abi!)U!t l% of ~h.etilie eeconden:ieB al'e de~ee~ed by Le 
~he n®~ effect of decay a.he~d of ~he: fi;arge~ ia ne~Ugible irndhe tll!'anamission di!fere;.lce; 

II'!A llie rregioE"a aftet" the 2a:rget~ t1.1e r.-a.~e fJif decs.y of K ~ mrM;)G@ns i.eJ inc l"eaeed by the 

-energyl@ee in ~the hydl"ogen whe~n the t&rgell: ie full. The ap:parefi~ dcec!'t2Hil.trae in h~af1ll3~ 

mba ion from thiUJ cause requizoes a caicui~ted C@&"rec~i@n c! 6% !Rt ~e· Ci'OiiH3 sectio!:'il. 

Ch.azoged: fi9teCOIIM:aa1"ie~ £-gom interacting iites could occa®iC!rA&Uy be deteded hw I .. i< 

thi@ effecib is f:ilm&U becaullHS of !l:'he ugoodu gQ.Hl\meh•y _®f L and ~b.e lf®is.Hvdy i.@w 

cera~ei'-cf -mi\®a veh'.lldl:y f.lil tl'Ae iiC "" p ·inteit"aell:ion. The .eorredion to fue cr~tHJi 

0eet!ma requbed. by ~hi@ ef!ec~ iliS estima~ed to b~ gbout !(i1oa 1il!.rad has beatc. neghe€:~ed~ 

Aftei' eo!l"I'edion lor the dHfs?en!!:e in decay in flight oot'IWJeen fi:l~e tffil"get and L.~ 

the val~e 11:i)f t.he !C - p cro®~ G'l®CU.on compu~®d i'~om. the ob~eX'Ved ~x·anwmil3s!ofilW is 

-P 
w~ ccmpu~..e ~ha" a 5% cont:amiijjatioa-A of the beam b'f 'iii'- melE@~flj woutd lfequiif® tha%; 

thi!El value be iacrem®ed by l mb. The cow:wection for forv11~Jrd mc:attelfil.!l'lg 
4 i!Th~@ 

ccWA\'i1i:er .L is ies111 ~hetn l m'b a.n«l h&\e be~r:l lillegleded .. 

The li!(- lifetime may- ~o a fi!'ffit appt•C~nimm~f,oa'i be calculated fli.'om ilie ~llbee:X"ved 
~ 

~:fa!l2.ami€Hilio!il t 0 mtHlU!ll!l'e@ by L wHh no hych:ogen hl'. the ~a.Fget. i.e. p 

wbeii'e cl ia. ~he ~ep~.lf"a1),~@rrn of C@'!..'illl-at~nr0l F a~d L. at'id 'fl ia ~e mean de~ay 

di~~ance :?elated to !l-Ae mea-n U!fe ? by 



reropec';,h•elyt of ~he 't\. ~ me0on. Several correction.~ are necer.a1la:ll."y. BecB.>W~! 

the empty hydrogen target w&rn in ph"l-CG during the meaBuremen.t; a ccn':recgi~n 

mu@t be made for attenu.&ti.c:n in the windoww. and ~usu!ation of the ta.z:get. This 

factor he.d baen mes~al!.zred foi· WJ.ntipxotone. for whj,ch the h·aal®mie;!ii!ion waa 0.90. 

Taldng ineo account Uu~ Jrei.ativaly lai"ge:r Ci"oss aection £o1: the ineeractioo. of anti-· 

proton5 iu matter·at this momenh~m. Z we estimate the transmiaS~ion forK~ m®e~no 
of the empty targe~ at 0.95 ~ O.OZ. Counterta L · and F will detec~ the · t~C de<:ay 

productm with.& probabHUy that d0p®iilde on t.he kil'llema~ic® of the deca.y ~nd the 

po~Hic.n along ~e beam where t.~e decay occurs. Since Counter. L. i~B l&..:rge:w than 

Counter F, this corre.dion i~ equiva\len~ ~o a. reduction of the effective value of ci. 

WHh ~e ;u;a'uunptiou tha.t the decay modea a.Jre i:be same fore the g:- and the K+ 

me£'HlHn. 
5 

\<ve compute a coli.'EecUon for thia effect of 9% to the counting t'ate of 1 .. 

csnd 3% to ~'he rata of F. The we fore~ 11Rie have made a net CQrrection of -6o/o 

to the obser<~ed tran!!;miasion. ·The uncertainty in the mean life hom couneing 

a~atiEtics i~ :rt. !3%. arnd au additional uncertainty o! ~~% comes hom the po~sible 
con!l;aminatticm d\1$ to fr- meaonfl!~ The uncel."tainty in the PC rnomenrum co~tribu.tr~a 

~ 5%. Ccmbini!ig the unceFtainUefil 0 we find for the mean Hfe of ~e K- mteliHlll 

7 = 14.9 :i:! i( 1~ •9 sec~nd. 
"'1 ~f. . . ~ 6 ""'.. . .Cil ~ . +3.6 t ,-9 . ~ . 9 ~ . ' "7 J 
.r. GA. e~ ail-~· (ll!;b<~,ru.n "~·;;; -i.S ~ r.v liec, anQ a n.a,e!' meeil!'ll~..lll'!.~Yrn~lib.li. g.!.v.ao 

10.,2 :t~ % 10 q 9 sec foi:' ~he mean ll.He~irne ex ilie !C rileeon mea~uted in em.uhlion 

experim~n~!lil pedo~eei a~ a distance of. cm.e to ~~<V¢11 me111n lives· from the t~.?.get.. 

Becaume ouli:' expe r>imel!lt was pe'E'foli"med a.tt a di@t&nce of foul? mea.~ Hvee from ~:he 

~aF"gef>. oUT gre&~er vaht.e feZ' the me&et.u."ed mea:,n Hie :hl in E:he dh·ee~ic,~'l e%P'1;Ct•!ld 

if &he ire ia a long ~Hfe componeflt in the K c decay. !'ioweve:a·. the unctrH•fcainei(\1~ r;u•e 

B't!Ch ~ha~ both rC lifetime meaffH!rement.rJ are conreistent with a ~aingle value .{OK' the 

K-lif<l'ltimecf iZ or 13 ~ !0-9 t~ec. or about t.he !llame a~ ~at ob~ain(o:~dfo~the 
~,p+ 1·e 6 • " 8, 9 n. .t:te,.z,m'ii:l. 

Frr"o:m ti:he me~.rau.:red ~~ meHlU11 Uifstime mnd the ob~H~r.ved yield (Fig. t) of ~C 

·neaonr~ l'elative to w( fi at Ce~ntet" F. we .find th~lt the 11·~tio of iC metJHlne rto w­

mee.ons pt'oduced wHh mcmentl.~m 0.9 Bev/ c iiG! the fo?wa:fd dlrecfdon by· 6 .. Bev 

px-ot:cms on m 6 -inch be:fylaium ~Br:ge~ i£.1 ebot.l:.t l ~@ ll. 50. 
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LEGENDS 

Fig. 1. Delay curve of time -of -flight selector at 0.9 Bev/ c. Calculated 

delay111 for w- mesons. K ~ meo;ons. and antipt·otona are shown on the 

horizontal axi6a. Coincidence c 1cz is made between the outputs of the· 

two threefold coincidence circuits. 

Fig. l. Geometry of attenuation experiment with liquid hydrogen target. 
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