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Proposod UDO 

+ ( 1r rmd of' 

of' tho llPD for n noc: molC.suromcmt of the 

tho K+) l:Lfoti.no 

~J.Ihe rocontly d.cvolopod I-lPD scanning mELOhine has already cornplotod 

tho nna.J.ysis o:r 11 spctrk chamber oxporimcm.t rmd sevoral othorB are nchcdulod 

to b G analysed :Ln tho noar futuro, 

No attempt has iJO far buon made to uso such a d.ovicG in order to 

analyse oscillo:-Jcopo pictures. 

VVo propose to stud;y this possibility in connection vrLth n simple 

experiment, :i. c Q the mea.surm:1cnt of tho rr + 1if'otiL10 o J~hn sane technique 

can bo usod in futuro for c. bettor deturminr1tion o:f' tho l(r lifnticw. '.rh:Ls 

vvill give ·us tho OJJJlOrtunity of' loarninr; a;3 much etD possible n.bout tho HPD 

nnd its operation. Since~ :::tt prosont, the 1-:1n.:i.n lini tt!-tion in tho use o:f' 

tho I-ll?D SUOi"llS to bo tho progra::naing, >NO have in lilind. to tnke care of tlll 

tho progrnmue::> noocled for the;; ~3uggcstod oxpo:c:i.ment. Duo to tho fact that 

the picturcn3 we: proposu to t.c;.ko c.tre by fa:r sinplur them the i3pa:rk chnl:tbor 

pictu:ros, this task: docs not St::!CJ:'l too G.r:Jbitious .::.·nd tho load for th0; DD 

Division should. bo rc;;trictcd. to givo us, Clt the beginning, the info:rnnt:Lon 

and thu ass is t,:-~nce rrc: r:·1r:y nood. 

1Tho thuo~cuticnl considort'.tions \7h:Lch na.ko a. monsuroment of the 

pion 1if'Gtir.10 :intCJro.·;ting, J·utve boon discussed by Golclborgor ancl Truiman 
1

) 

;;md arc: Hell known; i'urthc;:rnoro, the pion lifotir:1u :i,s ono of the quantities 

rJhioh entur in the: Ueturu:i.nation of the 11 Cnbib1Jo r.:ngleti
2

). 

In cu1d.ition to th::~t, fron n. purely oxpcrinontrtl point of viGI.if, 

one notices thr~t pion decay physics is no:re and r.wro becoming a feyl-pE")rccnt 

c:.ccuracy typo of ;:;hysics, nnd th;:.t :i.n sor:to cr.1ses tho 11nin lim:i.tntion cor.1.es 

f'ro1:1 tho itlporfoct JmoVilccigo of the pion lifutir.1o. For instm1co: 
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thn 1( + -> 7T
0 /r/' -> /1 + brcmching re.tio n.fJ prcd.ictocJ frOf:l the CVC 

_o 
thoor:y i:J oxpoctod to bo (1.062: 0.02) x 10 whoro the main 

contribution to tho error cones frorJ tho rr+ l:ifctir:1e
3
). The 

oxpc:;rimontal cloto:rnin.:-_tti.on of' this branching l\'ltio VJ:ill ve:ry 

ooon reach em accuracy bettor than 1 o%. 

Tho error :in tho recent :noasuroG10nt of the rr -> o/1r -> ~ brnnching 

r'D.tio t1) (;~.25%) is to a .largo ox"G0;nt clue to tho _poor no curacy 

of thG pion lifeUJ~b 

The rJu.::m life of tho positivo pion han boon ncr~.surod by sovoral 

groups, end tho bnnt v:;J.uu <":' • ..vailablo <.tt pr(_:•i:Junt is tho ono obtained at 
,. ) 

CERN by Ashld.n ot nL", T '= (25.1,.6±0.32) nscc. This value comes fror:1 
1T 

tho analysis of oscilloscope pictures of' •v eooo 11-~ decnys. 

rrho q_uotcd nrror, 1.2.5%j if:l r:-t<::-inly duo to tho Sl:tnll sto..tistics • 

1'he systcn:J.tic urror, u stir:1atod to be of' the: order oil 0.5%, is ossontially 

duo to: 

i) tho non-lineari t;y of the no ope svmop ( 0. 3%); 

:Li) tho ~ 0. 2 nse c"unoorta:i.nty in tho d"etorr.1:ino.tion of the time position 

of' tho obiiorved pulses ( 0.1%); 

iii) tho unoortni.nty in tho rr-~~o baokcround ovaluati.on (0.1%). 

It is clor'"r f'rota this dntn thnt tho oxporir.1entul approccch 

doscribed by Ar;hk:in ot cl. cm1 still bo usud, in orckr to :iroprovo tho 

E1Ga.surer.1cmt of tho pion li:f\;t;ir.1o. In :fnot, tho 

-r,ri th tho souu tochn:Lquo, i. u. froD tho displn.-yod 

K+ lifetime, Elcasurod 
+ rn1L3os froo K. decays, 

is bottor known than tho pion l:ifot:imc, TK '' (12,)1 ~ 0.11) nsoo (:t'elat:i.vo 

error = 0.9%) 6
). 

\r"fc proposo thoroforu j CL nuH r::1onsurur:ent of' tho pion .lif'c::tin1o, 

The uso of n, noru nodern oscillcwcopo \"Jith n. very good 1int?nri ty 

(for instr:.nco ~'ok. 519) .shouJ.CL nl.lOi'/ u.s to clocre(tso considerably tho main 

contribution to the :::;ystonatic orror
7

) • 
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As nlroady nontioncdJ in order to nru1lyso the oscilloscope pictures, 

1NO propose the usu of tho HPD, bearing in Elind tho follov1ing considc:ro.tions. 

i) ~J:.hc uBc of n.n 2.utonntic scanning dc:vico is cssuntitJ,l if' ono VJTtnts 

to analyse ::-1 L-~rg'J nunber of' pictures, u.s :i.s iuporntivo in this 

casu; 

ii) Thu uou of the W'D n1so holpu in rcoclucing the systematic errors 

because: 

a) a nuch noro dctailod d.igi tization of :the event is possible 

(only h points por SVJGOp vKTG r1onsured in the experiment of 

Ashkin ot al.); 

b) a frequent and vury accurn.tc digi tizr:.tion of svvoeps clisplaying 

a sinovnwe, is ~)St:-wntinl in order to hc.vo very precise 

empirical functions v.rtth Yrhich to correct the m·wop non-

linonrity; 

c) the bettor spccco resolution obtccinable with tho HPD should 

decrcar.HJ the source of systvJJntic errors ( ii) in tho oxpcri­

r:1cnt 5 ) , 

iii) T.ho pictureD we; propane to take sr~tisf'y tho roquircr.1cnts of 

sii:lplici t,y nhich wo should liko to hrcvc. ALl tho cvunts have 

to be .~1or~sured, DO that no scnnning is roquirud fror:1 tho l{PD; no 

space ruconstruction ;,:md no optical oorrect:Lorw r:.rc noocled ... 

~:110 nur:1bc~r of ]HJ.rticlos which is worth collecting~ is of course, 

doterminod by tho r.oagni tude of' thu systot1rrtic errors, 

Duo to the 1_1,bovu-nentioncdl ir:1provonunts with re>spoct to tho 
5) 

C:X:pcrirnont , CVOn under retth8r pOSS imis tic D13SUr:1ptions r <:1. sys ter:1n tic (;rror 

loss than 0. 3% is c~xpoctod. 

with tho S,Ystur!lnt~:.c orrorB, 

In thts case;, in order to r:1e.,toh the ste:tistics 

100,000 rmnlysod evonts vwu! d. bo noccssnry J 

t.'cnd. tho final error 1.:..rould bo of' tho order of 0.'-1-- 0.59~. It is hoped, 

hovJevor, that a syntc.;r:1td;ic error ..S 0.1% could. bc-j obtained and thon, with 

the nppropri.ato ntccti,c:;t:i.cs of......_. ·10 6 rmalysud uvurrls, the tlt..:;nsurur.ont would 

roach nn accuracy cOUJXll'('.blo with tho ono obtt5nod in the: mon.surer.1ent of tho 

11 + lifutiL1o. 
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In addi t:Lon to what we have said abovo, wo vrould liko to point 

out the follov1ing: 

1 ) 

2) 

3) 

4) 

5) 

6) 

7) 

:i) All the programmes written for this experiment may be used in 

the future a:cl a general HPD fac:ili ty for analysing oscilloscope 

pictures. 

ii) The above--mentioned considerations regarding the use of the HPD 

may possibly apply also to tho Luciolo scanning dev:Lce. This 

point still deserves ::;orne invo~3tigation. 

iii) In principle, no SC machine time £lB main usnrs is needed. The 

oompleto cxpcorimont may be carried out entirely by parasiting 

on someone elso. 

iv) All tho equipment we foresee using, already exists. 

v) Tho time roquirocl for the exper·:Lmont should be of the order of 

a fmr,r months. 

vi) Tho o:x:perim()nt is very choap, cmd Profossor G. Fidecaro has 

kindly accoptod. that vw carry out this experiment in his group. 

vii) In can<c tho load of HPD time should bocorno excessive for CEHN, 

tho main prorluction run could be carried out at the Italian 

HPD in Bo1ogna& 
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