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Tho purpose of this paper is two-fold: 

i) to present a general review on the experimental information 

concerning tho existence of neutral lepton currents in order 

to call attent:con to the fact that during thn last two yoars 

tho situation has drast:iccclly chcmgod, thanks to the discovery 

of tho vp
1

) and to tho work of' F'ranzini
2
), Cabibbo3

) and of the 

Lagariguo group
4
), 

ii) to prosont o.n oxporimontal proposal. 

Prior to tho discovery of tho noutretto, vp, tho following oxpori­

monto.l limits of' tho branching ratios wore considered valid evidence for 

tho lack of' coupling of neutral loptonic curronts in strr1ngoness conserving 

weak interactions, i.o. 

( 1) 

-7 
:;;, 2.4x 10 (2) 

8857/p/cm 



- 2 -

The oxistenoo of tho muonic quantum number implies a complete 

absence of processes 1 and 2, thus forbidding any conclusion to be drawn 

from the above-moasured branching ratios concorning the existence of 

neutral lepton currontCJ. 

r.J:hu only Ltvaile,blo sourcu of infornu::.tion :i..s, by now~ tho CERN 

neutrino experiment:, vd1ero the lack of' r·rocuf..wos of' the type 

v+p->v+p ( 3) 

gives a branching ratio of Uw order of ~ 5%
5

) for tho neutral-to charged·· 

lepton current processes, i.e. 

So, for E_!;EQ._l]_g~n=~s~~··.,.~;2~0.,~<;;E-Y~i!2f'k.,~-2£!S_. ~J?-J:2.~'2£.t~;};?!l~~ the upper limit f'or the 

rate of processes involving neutral lepton currents~ has gone up from 

10-
7 

to %10-
1

• 

limits for the 

from %10-
1 

to 

rates of procoss involving neutral lopton currents range 
-3 

10 ~ depending upon the spocific processes chosen.. The 

experimontal situation can be summarized e,s follows: 

(seo rof'. 6) 

(see ref. 7) 

(see rGf', 8) 
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lSL::>~'2~'::!o~I.:.E!1 .. ~~.'!E~.<?}.l~J!£_=h;r: .<. 

K -> /1 " 

f;.~,,~~~ L'!~?.l!.!'.I.:.o'll_ . .l.s.E.t~~'! .. J'.'2.ci.EJ 
A0 -> p + ( chargud lepton pair) 

-3 
10 

-3 
10 

1 I - 1 
4 /210 

( 1,.) 

(5) 

(6) 
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As wu have socn, prior to tho discove:cy of tho vp; the best 

uxperimontnl lmowlod(lo on tho nbscmco of noutrctl lc;pton currcmts couplinG 

ccuno fr•om st:t:-0ngcnosf3 conserving weak. processes ( 1, 2) and was mor·o than 

tcm thousn.nd times better than tJw information which cmne from strttngenoss 

violating weak proo0;ssot:l. Now thu r:d.tuatj.on ifJ :inverted, and our bu.st 

source of information is the stro..ngenoss violn.ting woak processes (h, 5, 6); 

but this s ourcc of' in:f'ormation in four orders o:C rnagni tude worse! 

Note thctt tl1G ctbovo oonsiclercttions nrc based on the hypothesis 

that tho neut:r·e.l lepton current coupling does not depend cri ticall,y on 

the choice of' a J!Ctrtieular procoss> and that it is as universal n.s the: 

chnr(loil lepton current coupling. In other words, if' the neutral lopton 

current coupling is prefJcnt in ono procos:3, it hu,s to be pres(:mt. in all 

othors with tho same ntrongth. 

At this point thu question might be riliscd: "why <l.o wo want 

to havo neutrn1 Jopton curronts? 11 It could bo that only tho charged 

ones exist for il roaBon (which has to be vo1~y deop) still to be understood. 

'l'ho answor is that if we believe in the validity of tho (lli ~ ;1;,) rule, 

we havu to bolievo that ncmtral non-loptonic currents exist. If neutral 

non-lop tonic currDntn oxist, thon tho most natural formule.tion
9

) of n 

(current) x (eurrent) Universal Ff~rmi In-Lerrtction, implies the existence 

of neutral lepton current~;,. So, let u~ roviow tho situation concerning 

the validity of tho (L\I ~ ;1;,) rulo. No d.istinction is made here between 

the (6I :::: X) rule 11 non-leptonio 11 and 0 1optonicn. 1.rhis is because in 

a most naturrll formulation of tho UFI
9

) tho validity of tho (lli ~ ;1;,) 

rulo "non-lopton:Lc 11 implies the validity oi' tho (AI ~ h) rulo 11 leptonic'', 

In Table 1 wo report the experimental rusults supporting the 

validity of tho (111 = %) rule; in Table 2 we list the experimental 

results contradicting tho predictions of' tho (6I ::: %) rule. Those 

tables summarize tho experimental siturct:Lon up to 1962. Howovcr, to 

d.ate, throo C:;xporimcmtal rosu1ts hnve disappeared from tho list of cxpori­

monts contradicting tho valiclity of tho (1\I = %) rulo, namely: 
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1) 

2) 
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The Ely ot al. oxperimont repoetocl by the Ecole> Polytochniquo 

group
4

) Booms to yiold no eviclcnco for 6Q ~ -1\S; 

~'he triangular relation for thu r.unpli tuclcs of the Z decays was 
2) 

shown by Frrmzini to be;, within c:xpurimcmtal orrorrJ, perfectly 

compdiblo with the ( 1\I ,, %) rulo; 

3) Tho vnluo of tho ratio 

nee3d not bo ~- ( 137) 2 if wo want to beliGVC> in the validity of 

tho (/\I " %) rule, but it might well be ~700 (as experimentally 

measured) because:: of tho f'orbid.doness of the d.c;cay K.;) -). 211" 

dictated by tho SU:~ invarimwo propnrtios of tbo Weak Intoraction 

Lagrangian, nt1 shown by Cabibbo
3

). 

It follows that tho only experimental c,-viclonce lof't against 

tho vnlidi ty of' tho (III = h ) rulo nrc; tho rn'ws of K+ 2nd K0 dGcays. 

rrho conclusion of' this :reviuw :is, that tho o1d. days of very 

( 
-7 

low ~10 ) brancbinc ratios for noutr!Cl lepton currents anrl tho groat 

suspicion towards tho validity of' tho (t-I = h) rulo, nre now ovor. 

~rhis is v.rhy we vvould 1iko to propose rrn experiment which is 

e,ble to bring tlw upper limit, for tho rrcte of processes involving neutral 

lepton ourrcmts, down by throo orders of magnitude. 
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Tnble 1 
~"=-~---~-,..,~·"-' 

Pre die tiorw of thu (III " % ) rulu 

whioh n.ro confirmed h,y oxpurimontal rcsu1 tn 

P""'='-~~·~·~"~'"--,'-'-~'~'"~~-'·- _,._ "''~r.~'"'""'-·~--~----". "--~•""~~=•-,ov.<n.· .. ~·-•-·•~~-~-·---• ,_.,_ i'~---~---~·~•~-~·--·'··"'' •-~~·~'"''"~·,-~·~·"''"'''~"''·---r.•o-=~m=~-•~·"'"•~--~<'r-·.,.,~~.,~~-~•-<~=•·•~•~'-', 

Thooroticnl predictions of tho 
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'I ·· 11 "U.! " L\.- ·- /2 -'- .. 0 

1S.L:.~f.!!.
0

• ~ Y3 

K? -> H rr 

£1-~~.::.J!JL~ . 0. 660 
A0 -> nn° 

':JLl!J}!.~) .. 
rxA (rm-) 

1 • 00 

Expo.rimontal results 

0. 2')1,. + 0. 0 ?1 Croticn ot al. 

0. 329 + o. 013 Brown et .;_-.,].. 

0.260 + 0. 0211. Anderson r:.:t al. 

Proceechngs of 1962 Intornationnl 

Confcrunco on High-Energy Physics 

at CERN .. 

0.685 + 0.017 Anckr8on ot al. 

loc. cit. 

1.10 + 0.2'/ Cork ct al. 

Phys • Rov. 1.?_Q, 
1000 (1960). 
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Taolu 2 
, .. ~~~"""""'-'<-~<-= 

Predictions of' tho (III = Y:,) rulo 

which nre in contradiction with exporimontuJ. rosul ts 

2H = H1 oc R2 
+ 

1st chock 

2nd chock 

2R 
+ 

R(K~ --> 1T+rr-rr0 ) = 1.032 • 

/ 

R, 
/ ·.-. ':Re 11 9

-P ·" J Ely et al., Phys, H.uv, 
- ' -•·• Lett.§, 132 (1962), 

6 6+• • 0 J Aloxandor et al. , Phys, 
' -• • o Rev, Lett. 2.• 62 ( 1962) , 

( + 0 0) RK ->·rrrr1T = 
+ 

Aluxander et al., Proc. of' 1962 Int.Conf'. 
on High-En'"rgy Physics at CERN, P• 1.,._50 ( 

• 2R(K" -> 7T+7T
0

7T
0

) __ -~ 2(1.39 ± 0.11) I (1,1,1,. ± 0,1+3) 

--~---~--------~-----~--~-~-----------~.. --------i--------------------·····-·"·'·--~----~~--~---------"''''"~~---~~-.---------------- .. -1' 
! 'J'ho c XtXorimontal results aro of'f' by about j, Trianguln.r :rel:::ttion bo-trveen 

A A A0 in the dDcay of 
+ -

I three iJtandard. duviations . 
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1llho procosscs 1N0 vvould liko to study r:.ro: 

K+ + + -·-> 11 fl fl 

+ + K -> 7r vv 

In rJ;.iblc ."3 WG lint all d.ucny procossu,s of the K+ known so far_, 

r1.long v,ri th tho r'dlf!.ti vc brnnching: rc:,tios. 

~£.c~l!},c,U 

+ + ( 6L,, 2 1 .3)% K~,. -> (1 Vp + 

+ ·I· 7ro ( 18.6 :': 0.9)% 0) ··> 7r 

.+ + 0 ( II·• 8 + (). 6 )% .1\.p :l -> 11 7r llp 

J(" + 0 ( s.o + 0.5)% -> 0 1T v u 03 

+ + - + ( 5.6 o. 3)% T ... 1T 7r rr + 

yt+ ... 7r 
+ 0 0 

7r 7r ( I. 7 + o. 2)% 

+ + - + H.oo3)% Ko4 -> ·rr 7r VG 

Figure 11 0 11 ahows tho value of tho momentum of the 1T + emitted in 

oo.ch docny moclo. VJho:n tho decay process i~.'l not r;. tv,ro-body process tho 

valurc of tho 7T+ momontuc1 roprcsents tho end-point v~Cluo of the" rr+ spectrum. 

It is ocwy to suo that for tho processus 110 ccro looking for 

K+ + + --> 7T (1 I' 
and 

K+ + -> 'IT v v 

+ + the most serious source of background is the T doony n.nd tho 0 doocty, 

rospoot:ivoly. 

8fl57/p/cm 
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l'irst wo will ntud;y tho possibility of ilctootiug tho ilooay 

mode: 

+ + -
1T fl /1 

Tho boam wo niah to UDU is the high-intensity K bee,m (m4 benm) 
10

) whore 

the intonsi ty of J(' rnu.sons is oxpectoil to be of tho orilor 

')000 K/1011 protons at 1.5 G-oV/c. 

Tho tuchrd_c1uu which we wish to uao iB to cJ.low tho K ·Lo tlecn:y 

in flight at not too h:Lgh rnomontum rend thon iclontify tho thruo charged. 

particlos by r:Jor:nD of nccurnte ro.ngo and diroct:i.on moasuromcntD., 

To holp onl) visuulizu the problem, wo considor tho special casos 

shown in F'iguros 1 and 2 in which the d.ocay plano iB porpendiculnr to 

the boom direction~ 'l'ho 3rr do coy is c hoson with equal sharing of tho 

kinetic enorgy butvwcm thu throe particles e In tho 1r211 il.ocay, pion 1r1 

hns tho samo onorgy and tho rosidual energy is shared oqun.lly botvveon tho 

two muons. \7o now invustig::cto tho possibility of confusing these two 

evonta in thu le:.bor~\toty system. Tab lo 1,. Dbovw the parameters of tho "o 

two docays in tho 1e:boratory. 

. ... 1 
i 

I ..... DIRJ~CTION i 
\I,. Par·t··-i·· c.l .. G ...... ·!!·l···lz-~~.1.11·-~-·.t··._Lic'l.'.~--.~. •_1. ... ,· ..... I'"_'.'_no·····lg,J·.~:.~.-"·· ... +·--K······l·_ nuti c ldorncm tum , llango in 

1 

· - -- -I -- -"1 ;0° '' 68° v ;:o:r~~ 1·-13:7 Ll~;~~~-~- ~~l2::;;~;·1 
l-~--~168' ....... & " 126 '"" I '08~c~;, 6o em/co' 

~Chuso char:J..cturistios e.rc vury dif'fcront for the tYm particles~ 

but VfO may ask if it is possible for n pion to docr.2.y into Et muon vd th tho 

sumo anglo rm.d anergy rw tho muon from K docn.y. 

8857/r/crn 
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The Dmnllos t angle butvmen 1r 2 nnd 11 2, vvhon trnnsformod to th(.:.J 

laboratory system is 16.5° 0 Now f.' or 95 l!icN pions,, tho maximwn cmglo 

be two on a muon nncl its P''ront pion is 12.5°, so wo would see ·that tho 

anglos of parttc.:J.c:3 '2 1 and '3' n,rc; incorroct by 1+0 oach. I',urthor, at 

this clocuy CU1() .• J, the muon has only 60 MeV inston.cl of 126 N!oV kinetic 

onorgy. ~ro nco thu signific.::~nce of these dlffc.ronco.s 2 we novr estimate 

tho c;xperimcntrJ. urror·s Hhich vro may expect~ 

a) 

25 om 

Directions 
'•''""x••'-·-o• ., .•. -., 

A onu mm uncertainty in the spe.rk location and 

suparr'..tion botv-.roun spc~rk chambers gives 0. 25° unc(:'1rtninty in 

angle. 

At 100 NoV, n calculntion of the Bollr straggling 

shovvs a rnngu L1CD.surcmcnt made nua.r 100 i\·ieV in rnther poor geometry so 

that thoro vmn rd.rur:.dy rJomc restriction on tho straggling o.ccopted. In 

this caso, thu stn.ndf·.rd dovintion of the re,ngc dotorraination was 1.8 gm/cm 

or 3 l!eV. 

Conclusion of Poo.sibil:i ty 
=,_,~_,,,,"--~ . .,,~-.~,-~,,~•-><•o•-'-'""~-~--.m~•·><-= -"-•' '·'"' "'--<- ,.-.-~~·d.·r• 

\f{r:) :Jew thn:t tho diffuroncns botvwun the: tHo proeosscs aro lo..rgc: ~ 

compnrod. v;rith t.ho oxpurimentnJ. errors; in terms of stnnde.rd deviations, 

tho diffnrcnco is some eo fJtt'.ndnrd doviCltions 0 ~f.lhis excellent rojoction 

of T docnys in tho spncic:.l case, givos us confidunco thc:tt thtJ rc<ioction 

vvil1 be sufficiunt (5 str.mclard deviations) in all cases. A computer 

programme is nt present being devolopod to chock this and. to calculate tho 

oxpectocl rate rrhic:h_ is o.stimatud boJ.m-ve 

Figures J.1- and 5 shovJ a proliminury- den:ign of' tho sot-up. ~Phe 

effective length of the botun from vvhich c1occ:.ys ::1ro observed is 50 om. 

],our idonticnl tule.scolJOS are rt.rnlngod. symmetrically about tho boam, 

allowing a 27r azimuthal acceptance by tho uso of an 1 ;:-:my three telescopes 

out of four 1 coinc:i.d.cnco requirement. A double co:Lncid.ence botvwen the 

first two counters of n tolo.scopo indicc_tos tho ont.rance of a particle~ 

81357/p/cm 
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It is shown 1o.tor -'ch['.t the Durn of the rrcngcs in the throo toloscopoa which 

aro struck~ i.s noetrly oonstnnt OV0r Ll ·wide re"ngc Of onergy partition 

botvwon tho thrcou particles. This fn.ct is usod. to reduce the trigger 

rnte from T doc~ey, by imposing that tho total numbcc of countors, which 

fire; in tlH~ tnlorwopos giving the: coincidcmcr;, is grur:tc;r thEn ~;ome minimum 

value, rvhich is 17 in the: present d.(;,'3ign. ~:lmD tho trigger requirement 

will look like:-

Counter [ 
Up 

.( i .2) 

~r.olosoopc Down 

( 1. 2) 

Right 

( 1 • 2) 

Ld'tJ [At lucwt 9 othorl 
(.ilny throo) and CO\lnt·,,r··. l'n tho ( 1 ') "~-• G ,o . ) 

• r.. thrcu te.lu.scopus 

Counter A is plrt.cec1 in r.mticoinc:Lduncc to avoid rr:1.ndom coincidoncos CE1:llSGd 

by mrtny piorw d.ucr'.;y:i.nrs bcf'o:r'u tho borun r•_;n.chc:!:J tho inveat.ig:.<.tod. dcc[~y 

rogion. 

Each "Go1cr3cop8 consis-'cD of t.hroo thin p1r::tu Dpn:r·k chnmbors, 

sopnrn.tod by 25 en, to givo c~nr;ulnr JTl(V\Burc.:rnonts; then thoro aru six 

re.ngo cbmnbern r.•.nd ::t finr.t1 counter 7 ~ Ec·.ch rr:.ngc ehr:.mbor connists of' El 

one em thick p1c.stic :Joint:i..llc:~tor nnd ~.L brass npr~rk chamber with thro2 

platea, oaoh -GhrcD mm thicko This -'chi.ckne:Dn :Ls chosen to give uncortainty 

in tho range mc;c-cDuru;ncnt from the platu thiolmuss ~ y~h:i.ch is hnJ.f tho 

strrtggl ing s te.ndr:.rd dcN:l.::::ti on. 

Rat.;o of uvuntD 
<LO~=~~r.,~=··L~~·~·=~··~-~'-'--~~-·="' 

J:l.,igurc (j nhov1s the phnso apc~oG spectrum in tho K. ~jystom of the 

pion from K -> rr /lfl· At unch vevluc of tho momuntum, vm nssumo an isotropic 

distribution of tho pion and suu V-ihnt rr~ngc of cc:ntrc~ of iWlS[-> Gnglos onn 

bo accoptod in our tc.<L .. JsoopeG VJ'o n.SSUraG 2?r n..:..:~:imutbttl c~ccoptnnee f'or the 

pion. 

in tho laboratory to be acccptocL 

hr'..VG 80% sol:i.c1 n.ne;le, ~:_nd c:d~ 1h0 'NieV/c it iB 50?~. 

space X(solid r·nglo)/h'iT :is sho-r.rn dotted. in J.t'ig. l~ nnd. givcr3 n. mcnn 

acccptnncu of ~JO;l for the pion, 

A poss:imistic ostimLtu of tho muon dutnct:i.on off'iciuncy is to 

as:JUffi(; that :it is hP.J.f' thn.t of the pion (nincc oncu tho pion untors ono 

of tho four tolescopos, tho muon harJ n cho:i.co of only two), und thon to 

8057/p/cm 
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assumo that tho rnuon.s nrG inrlepond.unt of tho pion und. of each othor. 

This gives 0. oG clotoction off:Lcioncy for tho muon: "bout 30% of the 

pions w:il.l interact before tho end of their rrmgo, so tho overall dotoc­

tion of'ficioncy wiLl. bo: 

0 • 7 X 0, 5 X (), ()() ~ 0, 02 

For 500 Mev/c K mesons, 15% will docay in 50 em; 

A.'JSUJilC: 2 X 1 oil K I s/burBt td; 2 ~300 repetition; 

Let J< ·" frac t:i.on of" K' 2 d.ooaying to ('IT f1 f.!) thGn: 

Ratu 

~ 30 F/soo. 

Hence f'or 15: .• ~~-JUel!.. --
K -> 1T 111T 

-4 
10 vve expect 

1l1. overrts/ day o 

It irl to roclucc' tho trigger rrctc from this procoss that we have 

imposod a totc!.l r<~ngo rc·striction" Figure 8 shows tho valuos of thco sum 

of tho rcmgus of tho throe charged. pn,rticlos in tho idoal case of' Fign. 1 

and 2. ~'he minimum :rt.~nge vvhich we nccc;pt, 1B 1 c'ci~ 1J-1.2 MeV/gm/cm2 is the 

mass of two rango ch~:!.mbers below tho 1T flfl line. VV"o see at once that we 

nee opt only thos o T docay.s in which both pions have decayuCt to muons. 

Since the so curvos nrc f'or thu i.don1 CGSOJ we have investigated how the 

total range vctrie:s vri th trw onergy pc.~.rti tion. Vh.:o h:'_,vo tnkcn n.t random, 

pions behveon 50 ancJ 150 MoV nnd mu.ons butr..ruon 30 and 200 ltiioV, koeping 

the total unorgy conntnnt, and 1-\lO f:i.ncl thD;t the totnl rango varies between 

·154 and 171 gm/cm2 as :indic<:ctod. on Fig. 8. ~rh:Ls munns that we havo to 
+ 

accept tho arua over AC of' the curvo K -> 31T -- -> 1T flfJ. 

~rho mor.:.n clis tr:tn.co from tho beam to the rnngo tc1oscope is 80 em, 

tho mean doca;y longth (Jf' the pions iB 10 m and 10% of the casus v,rhcre 

doublo docny occur:3 <:tro twcoptcd 

soloction givc;3 :::.n ~:.d'fj_c:i.cmcy of 

by our range Bo1cct:i.on; 
-4 

6 .t.,.x 10 f'or T d.ecay. 

so tho I'[tngo 

T ovcnts in 

which all thu pions doony g .. i.vu rc B 1:~all contribution to this rato. 

88:57/p/om 
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Assuming that thu solid anglo for T decay is the sam<:~ as for 

1T /.lJl we find. e, trigger rato from T decay of 3. 6 triggers/hour. 

1 ) + + + -Tho vcoecf·W 1il() Wttnt to look for I\: -> 1f f.l /1 has <111 intrinsic 

limitation vrhich :Ls d.:i.et.:rted by tho 1"'-:..tu of ocourrcmcc of the same process 

via the production of tho lupton pnir through internal conversion of a 

virtuel y ray. Thitl "Ls ill us trD.tcd in tho folloning diagram. 

According to J·r,okf!on
11

) tho ordor of magnitude for this rate, comparecl to 

the K~, - decay r~:cto is ~1 o··s, tlms giving us a factor one hundred. with 

respect to tho J.j.mit wu wish to establish for tho neutral current channel. 

Notice however thn;t if tJ-pairs vwuld bo rlGtnctud, wo could establish if' 

their origin is uoloctromr.~t,notic 11 or 11weak 0 via the study of their long­

i tudinnl polarizntion, vrhich has to be zuro for tho 11 oluctromagnotic 11 

produc t:Lon, 

2) Wu arc ntudying tho ponsibili ty of' d.ctocting the doco.y 

+ + "" K ..,. 1T vv 

which has no contribution from "internal conv(.:;rnionu of virtual gc~mmn 's 

and is thurefoi'O purely weak • 

. 3) IJ.\rw p0t)siblo by-products of our oxpurimcnt are: 

i) tho momcntlmr distribution of' the "unliko" pion in tho K docay. 

(Sec c:.pporH1ix for do tails)~ J:his mo111cntum distribution is 

rolatoCl to tho 111T irrtcrnction in tho J ~ T = 0 stoto. Notice 

tho.t no or:.n do this vvith K+ an.cl K- bocnuso our oxperimont is 

"in flight". 

ii) tho pol<criz~:ct:i.on of tho 1/ in Kii 3 d.ecay; this poln.rization is a 

vory good. probo for the structure of the strn.ngonosB violatine 

wuak intun:..ctions o 
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APPENDIX 
"'='"~-"'=-==~-··~---

NOTB ON 'l'llls n:m<:S1'IGA'riON m' 1nr INTERACTION IN T DECAY 
~==~-~·,•<--~•--~=~•==·=~=----~--'""'"---<••··•-~·xco">"•••~~"'"r-'.'•'-"'~'o~c=•~•,.'-""'"·--"'"'=~"•-~·--•~-•=~'''"'"·"""'''="-"-"··-"'c.•>;•<"•·~~--=-·-~•~·•~-"~<.0." 

A) Accuracy 

,o e 2 2E'"' 2I"lo o l'.'i'". JT11- +ill£+ 1 1 J.'..o2- -1 -2 COB 1.:/12 

so dlll 

2 

-I/M(L(Ej- 2 ~. Ei 
I J cos Pi 

2 

0 .. ) 1\E~-
lJ l 

(P, P2 

% 
sin Elder) 

i:::.:1 

j}i 

Tr.Y soma numbers: nny T, - 50 i'lkN 1
r2 .. 150 HoV 

p, .. 129 !JeV p2 = 255 NoV 

E1 .• 269 l\1oV I~2 = 29'5 J\-·loV 

m1 .. 140 MoV m2 .. v,.o l:!oV 

LIE •.. J.,. MeV cos H - 0.75 

Substituting: dl:I = I/i'!t(L,2 x 7002 + ~.2 x ~-52 + 81/) = .2800 MoV2 /M. 

Thu value of !:I will bo nt 1oilst m1 + m2 = .280 MeV 

HoneD our resolution Vlill bo 10 MoV. 

B) H.o .. to If 1,-;,re put uppor and lovmr 1imi ts on the totrLL r<'vnge dis crimina·-

tion~ wo ctm nvoid t:riegoring 11vhon the pionr.> decay in flight~ This 

rcduoos the off'icicncy to 77% o 

Nov1 wo must :identifY tho rr b.Y pubtl hoight rnoasuromont n.t the 

ond of tho rnngo o Only 12% of tho pions stop in scintillators so tho 

pion dotcctioll officiuncy of tho tolcscope is 9',%. Honoe tho totaJ. rate 

of goocl <:vcmtrJ is 0,1,/burst Clt a beam intensity of 2x 104 K's/burst. If' 

wo do not uac pulso height mo<'1suroment in the counters, the triggor rntc 

is 3/burst. 
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