Naukowcy sg zazwyczaj bardzo spokojnymi | zrownowazonymi
osobami, choC zdarzajg sie sytuacje, ze | oni sg bardzo
podekscytowani. W szczegodlnosci, gdy odkrywajg czgstki

elementarne.

Tak byto rowniez w przypadku odkrycia “charmonium”- mezonu
zbudowanego z kwarku powabnego ¢ | odpowiadajgcego mu
antykwarku ¢ . Byt to pierwszy dowdd na istnienie czwartego
kwarka, tworzgcego razem z kwarkiem dziwnym tzw. |l rodzine.

Vorume 33, NumBER 23 PHYSICAL REVIEW LETTERS 2 DECEMBER 1974

Preliminary Result of Frascati (ADONE) on the Nature of a New 3.1 -GeV Parlicle
Produced in e'e” Annihilation*

C. Bacei, R, Balbini Celio, M. Berna-Rodini, G. Caton, R. Del Fabbro, M. Grilli, E, Iarocei,
M. Locei, C. Mencuecini, G. P. Martas, G. Penso, G, 8, M. Spinetti,
M. Spano, B. Stella, and V. Valente
The Gamma-Gamma Gyoup, Labovaiorl Naziemali &f Frescati, Frascati, Baly

and

B. Bartoli, D, Bisello, B, Espaosita, F. Felicetti, P, Monacelli, M, Nigro, L, Paolufi, . Peruzzi,
G. Piano Mortemi, M. Piccolo, F, Ronga, F. Sebastiani, L. Trasatti, and F, Vanoli
The Magnet Experfmentol Group for ADONE, Labovatori Nazionali 4f Fraseati, Frasecati, Faly

and

G, Barbarino, G, Barbiellini, C, Bemporad, R. Biancastelli, F. Cevenini, M, Celvetti,
F. Costantini, P, Lariccia, P, Parascandalo, E, Sassi, C, Spencer, L, Torlora,
U, Trova, and 3. Vitale
The Bavyon-Antibavyon Growp, Lebovatori Nozionali ¢ Fraseali, Frascati, Raly
{Ieceived 18 November 1974

We report on the results at ADONE to study the properties of the nowly found 5.1-BeV
particle.
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Experimental Observation of a Heavy Particle J¥

J. J. Aubert, U. Becker, P. J. Bipgs, J.

J. Leong, T. McCorriston, T. G. Rhoades,

Burger, M. Chen, G. Everhart, P. Goldhagen,
M. Rohde, Samuel C. C. Ting, and Sau Lan Wu

Labowalawy for Nucleay Science and Deportment of Physies, Massachisells siifute of Technology,
Cambridee, Massachuseliz 02139

and

Y. Y. Lee
Evaokhaven Nafional Labovatery, Upfon, New Yook 11573
Recaived 12 Novamber 1974)

We roport the observation of a heavy partiele ., with mass m =3.1 GeV and width ap-
proximately zero, The observation was made from the reactionp +Be—e¥+e™ +x by
measuring the e %e® mass speetrom with a precise pair specliromeler al the Brookhaven

Mational Laboratory's 20-GeV alternating-gradient synchrotron,
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FIG. 1. Crosa section versua energy for (a) multi-
hadron final states, () o%e” final states, and (o) p'*u”,
r*y~, and K 'K*® final states, The curve in (a) is the ox-
pected shape of a d-function resonance folded with the
Gaussian enargy apread of the heams and ineluding
radlative processes, The cross sectlons shown in (b)
and (e} are integrated over the detector acceptance.
The tatal hadron cross section, (a}, has been corrected
for detection efficiency.

Byta rowniez trzecia grupa, tym razem z Rzymu,
ktora opublikowata swoj raport o odkryciu
bezposrednio po doniesieniu o sukcesie przez
dwa pozostate zespoty badawcze.

Nie otrzymali jednak Nagrody Nobla...

Odkrycie. Jak wynika J

z daty opublikowanych Istnieje wystarczajgco duzo pracy zarowno dla teoretykow,

edno odkrycie daje poczatek serii kolejnych:

raportow, obie grupy jak i fizykow doswiadczalnych.

badawcze potwierdzity
swoje odkrycia
jednoczesnie.

Jedna z nich (MIT.
Brookhaven) pomiary
wykonata na kilka
sposobOw (rozpad na
mezony, bariony 1
leptony).

Drugiej (Stanford.
Berkeley) wystarczyt
jeden, za to celny strzat.
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Discovery of a Narrow Resonance in ¢ ¢~ Annihilation*

J.-E. Augustin,¥ A, M. Boyarski, M, Breldenbach, F. Bulos, J. T. Dakin, G..J. Feldman,
G. E. Fischer, D, Fryberger, G, Hanson, B, Jean-Marie,T R, R, Larsen, V. Liith,
H. L. Lyneh, D, Lyon, C. C, Morehouse, J, M, Paterson, M. L. Perl,

B. Richter, P. Rapidis, R, F.

Schwitiers, W. M, Tanenbaum,

and F, Vannuecci}
Stenford Lineay Accelevator Centev, Stanford Univervsity, Stawford, Califowmia 524305

and

G. 8, Abrams, D. Briggs, W. Chinowsky, C.

E. Friedberg, G. Goldhaber, R, J. Hollebeck,

J, A, Kadyk, B, Lulu, F, Pierre,§ G, H, Trilling, J. 3. Whitaker,
J, Wiss, and J, E, Zipse

FLawrence Berkeley Labovalory and Department of Fhysics, University of California, Bevkeley, California 94720
(Racaeived 13 November 1974)

We have observed a very sharp peak in the cross section for ¢*e™ — hadrons, e%e" , and
possibly p*p™ at a center-of-mass energy of 3.1051 0,009 GeV, The upper limit to the

full width at balf-maximum is 1,9 McV,
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Dwa raporty, dwie grupy,
dwie nagrody Nobla i
dwie nazwy uzywane do
opisu tej] samej czastki
charmonium J i1 W.

Czy nie jest to
czarujace?

FIG, 2, Mass spectrum showling the existence of J,
Reaults fromn two apectrometer settings are plotted
showing that the paak {s independent of spectrometer
currents, The run at reduced current was taken two

months later than the pormal ran.
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Spectrum of Heavy Mesons in ¢*¢” Annihilation®

Barry J. Harrington, Soo Yong Park, and Asim Yildiz
Lawman Laboralory of Physics, aveard University, Combridge, Mossackusatis 02138
{Heceived 11 December 1574)

The pleture that charmed guarks are interacting with each other through a 1inear po-
tential is used to analyze the particle spectrum in the high-energy annihflation process
#%e” —hadrons, With the newly found resonances at 3.1 and 3.7 GeV as Input, we pre-
diet ather resonances {in particular, one at approximatelv 4,0 GeV) and determine tha
hadronic width of the 3,1 and leptonic widths of the 3.1 and 3.7 resonances, Extending
the lincar potontlal to guarks witheut charm enables us to predict the charmed-particle
threshold to be approximately 5 GoV.

VOLUME 34, NUMBER 4 PHYSICAL REVIEW LETTERS AT Jamuany 1975

Comment on Radiative Corrections to e™e™ — {(3105)F

D, R. Yennie
Labovatory of Nuclear Studies, Cownell University, Rhaca, New Yok T4833
(Reeeived 16 December 1974£)

The salient features of the radiative corrections to the line shape of the reaction ete”
— i(3105) are described, emphasizing the importanee of treating the infrared divergence
to all orders. A tentative value of 5.2 keV is obtained for the partial width for the @ to
decay to ¢%e”, An interesting but possibly fortultons relation among the leptonle decay
widths of the 5%, w, ¢, and ¢ is noted,
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SU(4) Symmetry and the Possible Existence of New Hadrons*

8. Okubo, V. 8. Mathur, and 5. Borchardt

Lmivarsity of Rochester, Rochester, New Vowk 14627
{Beceived 25 November 1974

We derive 8T mass forrulas takdng mixing, whenever it avises, fully into aecount,
With the massos of the usual hadrons and that of tho newly discoversd resonance & as in-
put, we predict the masses of the now 17 and 07 meaons as well as the 37 and &' barvons,

Charmonium jest mezonem sktadajacym si¢ z kwarku
powabnego c 1 antykwarku c¢. Jest to wyjatek w rodzinie
mezonow. Czgstki te zazwyczaj sktadajg si¢ z mieszaniny
kwarkow: np. mezon n (oddzialtywania wewnatrzjadrowe)
z u1d (i vice versa), mezony K (lamanie symetrii CP) z s 1
d, mezony B (te z eksperymentow “BaBar” 1 “Belle”) z b 1
u.

Widmo energii mezonu cc jest naprawde bogate.

Na sciezkach fizyki wspotczesne)

Czar Charmonium

Dwa miesigce - mniej wiecej tyle czasu potrzeba na
udzielenie odpowiedzi pismu (naukowemu).

VoLuME 34, NUMBER 1] PHYSICAL REVIEW LETTEERS 17 MakcH 197%

Comment on Nonleptonic Decays of Charmed Hadrons*

A. Pais and V. Rittenberg
The Rockefelley Tmivevsity, New Vowk, New Yosk 10021
Macaeived 3 February 1975

Within the framework of 4 U4) symmetry, a dlscussion of the nonleptonle decays of

charmed hadrons under the assumptlon of pentadecaplet dominance leads to conclusions
which may be relevant to impending charmed-particle searches,

VoLusE 34, Nuseer 1] PHYSICAL REVIEW LETTERS 17 MarcH 1975

Orbital Excitations in Charmonium#®

Barry J. Harrington, Sco Yong Park, and Asim Yildiz
Lyman Labovaiory of Phiyvsies, Hayvard Uwivevsity, Cambyvidre, Massachusetls 02138
(Recelved 23 December 1974)

We use a linear potential to analyse the orbital excitations of a bound charmed quark-
antiguark system, The moedel predicts that a 235-MeV ¢ ray should be emitted in the E1
transition from the 2§ to be 1P, state.

Tak wiec historia toczy sie dalej, az do
nastepnego (eksperymentalnego i/lub
teoretycznego) strzatu.

YoLume 3%, Numsee 9 PHYSICAL REVIEW LETTERS | SEPTEMBER (975

Color Gluons and the Decay of the ((3700) into Y(3100)*

H. Goldberg
Departwent of Physics, Novtheastern Undversily, Boston, Massachusetis 02115
{Received 21 Aprll 1973)

The decay of ¢{3700) into @{3100) plus hadrons constitutes a viclation of Zwelg's rule,
O the assumption that the de-excitation proceseds through the emission of Yang-Mills
gluons in a color-singlet atate, T prediet 2 width of 180 =40 keV for this process, All
parameters entering the ealeulation are taken from previous fits to the decay widths of
the g (3100).

VOLUME 35 NuMRER 22 PHYSICAL REVIEW LETTERS | DeceMBER 1975

p States of Charmonium and the Forces that Confine Quarks#

Howard J. Schnitzer

Department of Physics, HBrvandeis University, Waltham, Massachusetts 02154
{Received 18 August 1975)

A measurement of the energy differences of the n=2," %P, 7statos of charmonium may give
significant information on the dynamics of the spm—degcndnnt quark-antiguark (gq) lorces,
since the more rapidly these forces increase with gg Separation. the larger the ratios

Ry = [ECP) = ECP)]/IECP) - EPP)] and Ry~ [ECP)~E(P)] /[ECP)~ ECP)]
become if the forces are of vector chargoter,

Czwarty kwark zostat odkryty w 1974.

Na tym jednak nie koniec.

Teoria M. Kobayashiego | T. Masakawy,
opracowana w tym samym roku,
przewidywata istnienie dwoch nastepnych...
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Bariony [masa w MeV/c?] Mez

ony Bariony

Mezony

uud p (proton)
m=938.271998 + 0.000038

udd n (neutron)
m= 939.65330 + 0.000038

uud p (antyproton)
m= 938

(uu + dd)N2 ¥ (neutralny pion) ddc *° (sigma-c)

m= 134.9766 + 0.0006
ud ¥ (dodatni pion)

2452.6 £ 0.6
udc K’ (sigma-c)

m=139.57018 + 0.00035 2451.3+£0.7

rozmiar radialny r=0.672x10"° m

du [ (ujemny pion)
m= 139.57018 £ 0.00035

rozmiar radialny r=0.672x10"° m

uuc K (sigma-c)
2452.6 £ 0.6

+ Powabny

\9/

cc J/¥(charmonium) nazywany °&,
3096.87+ 0.04

cu D°
1864.5 £ 0.5

cd D'
1869.3 £ 0.5

cd D
1869.3 £ 0.5

uds ¥ (lambda)
1115.683 £ 0.006

uds ¥ (sigma zero)
1192.642 + 0.024

uus ¥ (sigma plus)
1189.37 £ 0.07

dds ¥ (sigma minus)
1197.449 +0.030

+ Dziwny

ds K°(neutralny kaon)
497.672 £ 0.031

udb %
5624 £ 9

ds K (neutralny anykaon) ush

497.672 +0.031

us K* (dodatni kaon)
493.677 +£0.013

su K- (yyemny kaon)
493.677 £ 0.013

Energia ?

czas zycia 1.39 ps

+ Spodni

bb % (ypsylon 1977)
9460.30 £ 0.26

ub BT
5279.0+0.5

czas zycia 1.674 ps

cigg dalszy nastepuje ...
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