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Butler - Few of our tt^a come from the plate; of those that do_,soii©
are ereated by high energy particles, some by more n-ioderete

energied particles (few Bev. ).

D - 2. RIGEÎ^ LlEASURSlEI-niS ON CHARGID f-PARflGLlS

Leighton ".(Pasadena)

I-.Iost of the observations have been made in E ehembers sej^rated
by a pb plate and surmounted by a Pb productiomayer^

Relative frequeney of 7"*" and ¥" It has' been already -reported (Phys,
S8?7rTïïâTToFTMrgeTT^T"p7oduced in the production layer there is
an-excess of négative particles ?âiilst the reverse is true for ?*s
formed in the plate, The latest figures still indieate this, Below
the total results to date are glven^ the brachetteâ figures being those

already published i

s Prom production

î' layer s

s Prom plate :

î Total

jMo of :

14 (8) '

2S (18)' :
36 {E6)

Ho of f-

25 (18 1 :

: 12 (9) - :
; . 37 (27) :

' If ail eharged ¥-partlcles are the same^^ the probability of an

asymmetry as great as the above is about 10"**^»

Life-Time » The possibility of there being 2 ¥-types with différent
pôHTîve~"to négative ratios is supported by the measured life times*
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CHARQED V-PARTlCLES
dl&Mbunon of (Ji/d)

SOilO UHB POSITIVE FROM PLATE

DASHEO UME NEGATIVE FROM Pt^TE
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Plgure D-2,.

In the upper chamber the decay of both positive and négative par¬

ticles is distributed uniforaily* In the lower chamber, there it-; i\ _ ^^^

high uroportion of V^'^s decaying near the plateA"fiB'^«-:-e j'-'--^-' ? 1 ' 2)
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I vtfould like to eomgnt briefly on the interest ing discoveï'y of
a nositivelv eharged y-particle with a secondary heavier than the
ni»mesoriCYork et al. (1963)). le have made aceurate measurements on 25
Ii «narticles and have not found a si-mi.lar example « She measurements
on the primary particles are very incomplète but there are five cases.
whlch could be heavier than the proton(i.e« have secondaries of Pro»
tonic mass), HOW York et al have suggested that their event may be an
exaiïçle of the decay oT*aTÎ -particle according to the schemes.

V+ ^p- + Tt Q. ¥a

If the yT is the eharged counterpart of the ^£ ^paruicle and if it
ias the lame mass, then Q =^ 40 Aev and the maiimum possible value
o± vm = 110 llev/c! However, ail of the fiye positively eharged ^ ^
V-uIlfeicles which might be more massive than the proton have values - ,
of ^fgîeate/than 110 Kev/c / fhus we consider that only a verv small
fraSlion of our events could be Y^ -particles (with a = 40 .lev] .

.SISQtlSSlOH - - -

- -iuart from mass values only one event ralghfe àistinguish a B
tif^chi - the one .tiere the secondary suffers a large angle scatter
in the piston - eould this be coulomb scatter of a ji-J

Butler - After scatter the meson has a momentum of 35 Aev., t^efore

scatter the momentum can»t be measured but ia probably
^Ml50 Aiev - at such a value coulomb scatter of the ^- is unixkeiy.

Sard - Ilatil tha ;i^ decay spectrum is known ttxe ;i-e curve might be
"~~~° used to find the pm distribution^

Butler - fhis is what Afork has doue. ,

-if'h«l -^he theoretical spectrum Is.not unambiguous, there are other
^^^^^^ uossibîe cSrveL In^tte cas8 of -B sero raass neutral particles
the shape couid be very di fièrent.

ïïewtîx * Event P33 (see figure) differs in its J?ff^^« ^^?^^*|^
^^^^ ..i-h^î''? - in View of the results of t ne Oal. fech, \-Aio iina
B life tSest aouîâ you say how long this f lived ,in the chamber ? ,

-/^ 5 s 10"^^. It is of ,positive charge.

^ Tû a dete,rmination 5 the momentum, in the rest «f^^ff^f^
^^"^^^ doeS the biggest error corne -from the ionisation estimate on .,

' the secondary momentum? . , '

Butler - Secondary mornentum« '., . , ^ :.

- ? - Can you say anythlng of the energy of the particles that.
créâtes the f ? " "

,5'«
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Ma-ss of the f-secontarles * ÎMe determined values. 'group ..about, a .,..
73:tr'^^fo2ÉSï3:nrWtWé-Be olthe piânA>>,, though a distinct ion'
between- the twQ,.:ts" not pos-s-ible . - ll'igures- D-S,,- 3 anâ 4 ) '

- A small number of positive secondaries could be protons* ,
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SECONDARIES

posfff'ye A
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CHARûED V- PARTICLES

I SECONDARy MASSES

Ig CASES

50 loo
' 500 leoo/>" (Me\/

figure I).*2, 3
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mmMs^izÈxJ,

Boo

MASS (ma)

Mass of ,the tt - îhose charged'-.-f'^s of , greater than mlniîàum lonl-
ialIin^^se*momenta ean-be, measured 'have a distribution of deter-
,mlùed' masses about 1000 .mg*. ,{P.igure,s :.D-2,». -5, and '6)

MASSES OP CHARûEPV-
CHA(?C,ED V-PARTICLES

PRIMARY MASSES
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cHARc,Eo^v-PART.ct.^Es . gr SUS Ver36 _ momentum,  P t  d..l.str.m^tlQl
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tent with the assumption of.a'E- '
body ' â ee ay ^C th a P * of 200 Mev/o *
(figure D.2, 7)

A tau-mesoa - In a nerr chan'iber

Srrângemë^ ' ,. .a ..nega-; .
tive' tau-meson has' been observed»
ï'he seeondary-pi with the highest

momentum has a long track in the

ehaaiber and an aacurate Q of

?0 + 3 Mev is, obtained. ,

Plgure I}*S,, 1 PTfMav/e)

~9â-

Oascads events - 3 easos of ?«»s, apparently coming from the disin-

TefP?'ario"n'"'oî'''â eharged v" mve been found; two of thèse are from the

double chaaber and one from that of Cowan»

A {-, lu ever_y case tlie g&omtbry is.

^1l îioiBQDta : (Approximate)

Pbc' ^ 0,2 Bev/c

= 1 Bev/c%f

'de
4 B'ev/e(from P|.

balance)

Goplanarily of ABC with point D

is good» . '

Goplanarity of Dlf with point B

is good.

Cascade r<Bcay :-.'.... ^.Pound "by Dr* B*Vf«Govian
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Case au e .i)oo-'vv A ,.

^^i Mommta z (Approximate)

P^Q == Oai Bey/c

%Q - ~ 0^4 -Bev/c

- ^âf '"^ Q^^ Bev/e

liasses î

BG is Tl'^orp""'

is .> 1000,me, and is consis¬
tent with proton*

m is <'^600.

loataatioiis fApproximate)

IbQ ? '2*I-Q

Itf. r 1^1 * 2 Io

fAll' others ^^Iq)

Coplasarity of DE'.l wi th point B
is good«

Ooplanarity of ABO with point D

is -good»



D-^ 0-2,3

^^' fcmentaî (ApproxiiMte)

Pl3Q î= 188 + 15 Mev/c

Pg^f = 195 + 26 lev/c (but track
appears to"have a small /single
scattering)

, Pij -i- 170 t Ï2 Hev/c

(Pdf === 265 + 20 .
anâ. energy"loss thro.ugh plats
for pl*meson)

Mev/c using Pj_.»
3 thro.uèh plate''

lonizationsï AU < 1*5 Iq*

Ooplanarity of flD with B is good

Ooplanarity of PEB with 0 is good

Goplanariffcy of ABC with D is good

,Oagcade Decay 3 « .

{Pouad By f-.A,J« Tan Linfcl '

The clmnces are more than .10**' to I against, thèse 2 anâ the
aaiieh.es ter event being due to a fortuitous associiation of a eharged

and neutral. Y* ' ,-..-. . ,

In ail S cases- the positive secondary of - the 1° lies nearer the
liae of flight of f^ than does the négative, {this is probably also
true of the Aanehester examp'le , ) anâ ia the case xof Cowan-? s example
a mass détermination of tîae positive f« secondary gives a/ 1800 m^.

If appears» therefore, that the p'osi tive -secondary has 'a la'rger
mass than the négative» - , '

If the V° is a ?î, the mass, of the eharged f must be super-
pro tonic. - ',",-''

AU four of the chargea Y-part ides deeaying into Y* are of

négative sign. -

" DI3GÏÏSSI0M

Peters - The possibility of a fortuitous association of a- Y* and,
a Yt will be underestlmated ' if thes-e i,e a tendency for

thè 'two types, of V to b©' produced simultané o'usly* We have a number
o,f cases wi»re £ ¥**s appear from a single interaction*

_.-f<30

leightoa --Such an explan afci on. of the phenomena would also require

a direct ional relationship in the émission of the 2 ?'s,

It would be noted -too that the Y* always deeays after the V-.

Reynolds

Leighton

With référence tothe simultaneous. production of Y°'s it

appears this i-s. more common fer Y°|s

Ao évidence on this point.

tiian V"lsi^

Beynolds - If the events. are due to chance association^ one \T0ixld ex«

peet-'ffiore cases where- there was no géométrie corrélation

between the two Y ^ s. - Ae get only I such spurious event,

Leighton - 'ie have a few. .

?

Leighton -'

What' can be said of the distance of the V° from the Yt
fenowiûg tlte Y° life time?
If eyery Yt underwent this type of
many- more, than we do - less than

decay^, we should see

6 J-ô'çan be of this type

D -. 3:. QUELQUES RESULTATS SUR LES V CHxlïlGES

W«B.Iretter,-, B,3^Gregory, P.Johnstoa, A.Iagarrlgue.

-H/ Meyer;AP.-:lfcller»- G.Peyrou -{Ecole Polytechnitue)

Avant .de yous-^âonner quelques résultats sur les riésons-Y chargés,

36 vais vous décrire brièvement notre, expérience du Pic-du-Midi.

'"''--'---L"« installation est représentée sur la figure D-3, 1 (page sui- .
vante)» Yous, voyez qu'elle comporte essentiellaaent deux grandes cham¬

bres de ï'Iilson,- situées à 109 em l*une au-dessous de l'autre, et de

dimensions utiles 64 x 68 x 30 pour la chambre du haut ^ et '64 x 68 x
40 pour ia- chambre du bas. La chambre du haut est dam un diamps
magnétique de E600 gauss» la chambre du bas comporte 14 écrans alter¬
nés de G et, de Pb eomn© IHndlque la f igure^Ghaque chambre est pho¬

tographié'© par .-3 appareils, l'angle extrême de stétéoscopie étant

d'^enviroh 11:-:,'**AA /'

' 'le '-système- de déclenehement exige une coïncidmce triple dans

le banc de compteurs B 'au-dessus de la , chambre tu haut accompagnée

d»une coïncidence simple dans les compteurs G entre les 2 chambres.

n^ y a .'aucun compteur au-dessous de la chambre du bas de façon à
anticoîncidenaes

Il ,  , ^
ne pas introduire de sélection, -les anticoîncidenaes A protègent
les gerbes électroniques ou nucléaires qui pourraient se produire
dans la bobine. Oa obtient ainsi environ ôO fo de gerbes pénétrantes,
la plupart de grande énergie^

Je passe maintenant' aux résultats sur les f c'hargés^

' Dans uo dépohilleMent' rapide d'environ -7^000 photos, on a trouvé
dans -la eh-aabre au h-aiit^M vt (ce que l»on peut comparer avec les v

^4si'

iHaH


