OTKpbITUE TAay-1enTOHa

Tpodnmos JleoHna. M23-114. | OTKpbITUe Tay-nenTtoHa | MUON. 02.12.24 1



OmnaBiiegue

1. ctopuueckas 9acth. [IpeanocCceuikmy.
2. YCTpOMCTBO 3KCIIEPUMEHTA.

3.11oy4eHHBIE PE3yIbTaTHI.
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UcTopuyeckaa Yyactb. OTKpbiTHA B ®2Y4

1897 anexTpon

1919: IIporon

1932: Hevitpon

1936: Mioon CyIlecTByeT JIH TPETHH
1956: DneKTpOHHOE HEUTPUHO 3apsKCHHBIN JIENTOH?
1968: u, d, s xBapku

1974: c-kBapk

1975: Tay-jaenTon

1977: b-xBapk

1995: t-xBapk

2000: Tay-HEUTPUHO
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UcTopuyeckaa Yyactb. OTKpbiTHA B ®2Y4

A. JlenToOHHBIE MOIbI pacIiiaga
1897: anexTpoH ARLD s

1919: IIporon = +u+v, st 4o+,
1932: Henrpon B. Pacnan yepe3 nHoHbI

1936: MrooH ' p

1956: DaeKTpOHHOE HEHTPHHO "=y +m T =+t
1968: u, d, s kBapku C. Pacniag uepes kaoHBbI

1974: c-kBapk
1975: Tay-jaenTon

1977: b-xBapk D. Pacniag uepe3 p Me30HBI
1995: t-xBapk
2000: Tay-HEUTPUHO

l_—>K_—|—.7/l

[T = p +1y
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DKCIIEpUMEHTAIbHAsA IIPOBEPKA

IlepBas momnbITKA: Brtopas noneITKa: TpeThs monbITKA:
e-+A—=y+.. ©~ 4+ p— = + hadrons e +et 1T +1t
YA+ e~ +p— e + hadrons I = u +v+uy,

T+t
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DKCIIEpUMEHTAIbHAsA IIPOBEPKA

Evidence for Anomalous Lepton Production in e*-¢~ Annihilation*

M. L. Perl, G. S. Abrams, A. M. Boyarski, M. Breidenbach, D. D. Briggs, F. Bulos, W. Chinowsky,
J. T. Dakin,{ G. J. Feldman, C. E. Friedberg, D. Fryberger, G. Goldhaber, G. Hanson,
F. B. Heile, B. Jean-Marie, J. A. Kadyk, R. R. Larsen, A. M. Litke, D. Luke,
B. A. Lulu, V. Liith, D. Lyon, C. C. Morehouse, J. M. Paterson,
F. M. Pierre,§8 T. P. Pun, P. A. Rapidis, B. Richter,
B. Sadoulet, R. F. Schwitters, W. Tanenbaum,
G. H. Trilling, F. Vannucci,| J. S. Whitaker,
. F. C. Winkelmann, and J. E. Wiss
Lawvence Bevkeley Labovatory and Depavtment of Physics, Univewvsity of Califovnia, Berkeley, California 94720,
and Stanfovd Linear Accelevator Center, Stanfovd Univevsity, Stanfovd, California 94305
' (Received 18 August 1975)

We have found events of the form e’ +¢ —~e* +u* + missing energy, in which no other
charged particles or photons are detected. Most of these events are detected at or above
a center-of-mass energy of 4 GeV. The missing-energy and missing~momentum spectra
require that at least two additional particles be produced in each event. We have no con-

ventional explanation for these events.
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YCTPOUCTBO SKCIIEPUMEHTA

SPEAR (Stanford Positron Electron Asymmetric Rings)
SLAC (Stanford Linear Accelerator Center)

LBL (Lawrence Berkeley Laboratory)
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YCTPOUCTBO IKCIepUMeHTa. /lertexkrop

Puc. 6. [lepsonauancunag gopma nerektopa Mark I: [ — mrooHHBIE
MPOBOJIOYHLIE KaMepbl, 2 — kene3o (20 cM), 3 — JIUBHEBBIE CUETUYUKH
(24 mit.), 4 — obMoOTKa MaruuTa, 5, § — TpUITEpHbIE CUETUYUKH (48 U
4 1WT. COOTBETCTBEHHO), 6 — UJIUHIAPHYECKHUE MPOBOJIOYHBLIE KAMEPDI,
7 — my4ok, Y — onopHas croika (6 wrt.), /() — nponopuruoHaILHLIE
KaMepsl (2 1IT.).
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IlosmydyeHHbIE pe3yabTarhl
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FIG. 1. Distribution for the 4.8-GeV e~u signature
events of (a) momenta of the e (p,) and p (p,); (b) square
of the invariant mass (M,%) and square of the missing
mass (M,?); and (c) cosf -
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IlosmydyeHHbIE pe3yabTarhl
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et +e” —e*+ u¥+ =2 undetected particles

TABLE I. Distribution of 513 two-prong events, ob-
tained at E_, =4.8 GeV, which meet the criteria |,
>0.65 GeV/c, Jﬁgf >0.65 GeV/c, and 9cop1> 20°, Events
are classified according to the number N, of photons
detected, the total charge, and the nature of the parti-
cles. All particles not identified as e or u are called
h for hadron.

Ny 0 1 >1 0 1 >1
Particles Total charge =0 Total charge =£2

oL e | | !
3 4 5 S
TOTAL ENERGY (GeV)

FIG. 2. The observed cross section for the signature

e—-u events.

e-e 4() 111 55 0 1 0
e—j @ 8 8 0 0 3
M=p G 15 6 0 0 0
e-h 20 21 32 2 3 3
u=h 17 14 31 4 0 5
h-h 14 10 30 10 -+ 6

background is then 4,7+ 1.2 events.
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IlosmydyeHHbIE pe3yabTarhl

We conclude that the signature e-u events can-
not be explained either by the production and de-
cay of any presently known particles or as com-
ing from any of the well-understood interactions
which can conventionally lead to an ¢ and a u in
the final state. A possible explanation for these
events is the production and decay of a pair of
new particles, each having a mass in the range
of 1.6 to 2.0 GeV/c?,
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JlanpHenmmue yrouHeHuA

beUIO omnpeneneno, 4To HauICHHAsA 4acTULIA:

_ L - 1. 3apsokenHas. Obmagaet maccoit ~ 1.8 IB.
Bt — v, +e +V.)=20%,

B(tm —ve+p +v,) =20%,
B(t™ — v + aapousl) ~ 60 % .

2. Pacmamaercs ¢ oOpa3oBaHUEM JBYX HEUTPHUHO.
3. Bpewms xu3nau ~10713 c.
A

. MImeeT xapakTepHOE yIIIOBOE pacpeICICHUE U CEUCHUE.
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HoOeneBckas npemus

T | N = : s 2t B ) "R L OO
[he Nobel Prize in Physics 1995

The Nobel Prize in Physics 1995 was awarded "for
pioneering experimental contributions to lepton
physics" jointly with one half to Martin L. Perl "for
the discovery of the tau lepton" and with one half
to Frederick Reines "for the detection of the
neutrino”

Photo from the Nobel Foundation University of California Regents

Frederick Reines

arc Iii‘.'f.‘
Martin L. Perl

Prize share: 1/2

Prize share: 1/2
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