Naukowcy s zazwyczaj bardzo spokojnymi i zrbwnowazonymi
osobami, cho€ zdarzaja sie sytuacje, ze i oni sa bardzo
podekscytowani. W szczegdblnosci, gdy odkrywaja czastki
elementarne.

Tak byto rowniez w przypadku odkrycia “charmonium”- mezonu
zbudowanego z kwarku powabnego ¢ | odpowiadajacego mu
antykwarku ¢ . Byt to pierwszy dowodd na istnienie czwartego
kwarka, tworzacego razem z kwarkiem dziwnym tzw. |l rodzine.
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Experimental Observation of a Heavy Particle J¥

J. J. Aubert, U, Becker, P. J. Biges, J. Burger, M. Chen, G. Everhart, P. Goldhagen,
J. Leong, T. McCorriston, T. G. Rhoades, M, Rohde, Samuel C. C. Ting, and Sau Lan Wu
Labovatawy for Nucleay Science and Depaviment of Physics, Mossachusel(s mslifule of Techknolagy,
Cambyidre, Massaokuselis 02139

and

Y. ¥. Lee
Brookhaven National Laborvatewry, Upton, New Yook 11573
Beceived 12 November 1974)

We roport the obgervation of a heavy partiele ., with masg g = 3,1 GeV and width ap-
proximately mero, The obaervation was made from the reactionp +Be—e¥4+ g™ +x by
measuring the ¢ %e” masgs specetrum with a precise pair specirometer al the Brookhaven
Mational Laboratory's 30-GeV alternating-pradient synchrotron,
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FIG, 1, Crosa section versus energy for (a) multi-
hadron final states, () e¥e”™ final states, and (o) p*u”,
n*s~, and K 'K*® final states, The curve in {a) Is the ax-
pected shape of a 5-function resonance folded with the
Gausasian energy apread of the heams and including
radiative processes, The crosa seetlons shown in (b)
and e} are integrated over the detector acceptance,

The total hadron eross section, (a}, has been eorrected
for deteetion efficiency,
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Discovery of a Narrow Resonance in et ¢~ Annihilation#

J.-E. Augustin,t A, M. Boyarski, M, Breidenbach, F. Bulos, J. T. Dakin, G, J. Feldman,
G. E, Fiacher, D. Fryberger, G, Hanson, B, Jean-Marie,T R, R, Larsen, V. Liith,
H. L. Lynch, D, Lyon, C, C. Morehowse, J, M, Paterson, M. L. Perl,
B. Richter, P, Rapidis, R. F, S8chwitiers, W. M, Tanenbaurm,
and F, Vannueci}
Stanford Linear Aceelevator Center, Stanford University, Stanford, California 24305

and

G, B, Abrams, D, Briggs, W, Chinowsky, C, E, Friedberg, G. Goldhaber, R, J. Hollebeck,
J. A, Kadyk, B, Lulu, F, Pierre,§ G, H, Trilling, J. 8. Whitaker,
4, Wiss, and J, E, Zipse

Lawvrence Rerkeley Labovatovy and Department of FPhysics, University of California, Bevkeley, Calffornia 94720
(Received 13 November 1974)

We have obgerved a very sharp peak In the cross section for ¢ *e~ — hadrona, e ‘g™ , and

posaibly p¥u” at a conter—of-muss energy of 3.105 10,003 GeV, The upper limit to the
full width at half-maximum is 1,3 MeV,

Byta réwniez trzecia grupa, tym razem z Rzymu,

Preliminary Result of Frascati (ADONE) on the Nature of a New 3.1-GeV Particle
Produced in ¢'¢” Annihilation®

C. Bacei, R. Balbini Celio, M. Berna-Rodini, G, Caton, R. Del Fabbro, M. Grilli, E, Iarocei,

M. Locei, C. Mencuecini, G. P. Murtas, G. Penso, G, 5. M, Spinetii,
M. Spano, B, Stella, and V. Valente
The Gawmma-Gamme Gyroup, Labovatorl Nazionali di Frascati, Frascati, Raly

and

B. Bartoli, D. Bisello, B, Esposito, F. Felicetti, P. Monacelli, M, Nigro, L, Paclufi, I. Peruzzi,

G. Piano Mortemi, M. Piccolo, F, Ronga, F, Sebastiani, L, Trasatti, and F, Vanoli
The Mugnet Expevimental Group for ADONE, Labovatoyri Nazionali di Frascati, Frascati, 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, Toriora,
U. Troya, and S, Vitale
The Baryom-Antibaryon Growp, Laboratori Nazionali di Fyaseati, Fyascati, Raly
{IRecelved 158 November 1974

We report on the results at ADONE to study the properties of the newly found 3.1-BeV
particle.

ktora opublikowata swéj raport o odkryciu
bezposrednio po doniesieniu o sukcesie przez
dwa pozostate zespoty badawcze.

Nie otrzymali jednak Nagrody Nobla...

Jedno odkrycie daje poczatek serii kolejnych:

istnieje wystarczajaco duzo pracy zaréwno dla teoretykow,

jak i fizykdw doswiadczalnych.

VoLuasrs 34, Nusmeer 3

PHYSICAL REVIEW LETTERS ) January 1975

YOLUME 34, NUMBER

Spectrum of Heavy Mesons in ¢'¢” Annihilation™

Barry J. Harrington, So0 Yong Park, and Asim Yildiz
Lyman Labovalovy of Physics, Haveayvd University, Combyidge, Massaohusetls 02138
{Received 11 December 1574)

The pilcture that charmed quarks are interacting with each other through a linear po-
tential is used to analyze the particle spectrum in the high—energy annihilation process
e’e” —hadrons, With the newly found resonances at 3,1 and 2.7 GeV as input, we pre-
dict other resonances {in particular, one at approximately 4,0 GeV) and detcrmine tha
hadronic width of the 3,1 and leptonic widths of the 3.1 and 3.7 resonances, Extending
the linear potential to guarks without charm enables us to prediet the charmed-particle
threshold to be approximately 5 GoV,
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Comment on Radiative Corrections to e™e™ — (3105)F

D. R. Yennie

Labavatory of Nucleay Studies, Cownell Univervsity, Khaea, New Yok 14853
[Received 16 December 1974)

The salient features of the radiative corrections to the line shape of the reaction ete”

— §{3105) are described, emphasizing the importance of treating the infrared divergence
to all ordera, A tentative value of 5.2 keV {5 obtained for the partial width for the ¢ to
decay to ¢¥e”. An interesting but possibly fortuitous relation among the leptonle decay
widths of the p°, w, @, and ¢ is noted,
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SU(4) Symmetry and the Possible Existence of New Hadrons*

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

Unfversity of Rochester, Rochester, New Fork 14627
(Received 25 November 1974

We derive T4 mags formulas taking mixing, whenever it avises, fully into account,
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FIG, 2, Mass spoctrum showing the existence of J.

Reaults from two apectrometer settingz are plotted
showing that the peak {s indepandent of spectromater
eurrents, The run at reduced current was taken two
months later than the normal run.

Czy nie jest to
czarujace?

With the massos of the usuzl hadroens and that of the newly discovered resonance & as in-

puk,

Dwa raporty, dwie grupy,
dwie nagrody Nobla i dwie
- nazwy uzywane do opisu
tej samej czastki
charmonium Ji V.

we predict the masses of the new 17 and 07 mesons as well as the 3° and ' haryons,

Charmonium jest mezonem sktadajacym sie z kwarku
powabnego c 1 antykwarku c. Jest to wyjatek w rodzinie

mezondéw. Czastki te zazwyczaj sktadajg si€ z mieszaniny

kwarkow: np. mezon 1t (oddziatywania wewnatrzjadrowe) z
uid (i vice versa), mezony K (tamanie symetrii CP) z s i d,

mezony B (te z eksperymentow “BaBar” 1 “Belle”) z b 1 u.

Widmo energii mezonu cc jest naprawde bogate.

Na sciezkach fizyki wspotczesnej

Czar Charmonium

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

VOLUME 34, NUMBER 1] PHYSICAL REVIEW LETTERS 17 MarcH 1975

Comment on Nonleptonic Decays of Charmed Hadrons*

A. Pais and V. Rittenberg
The Rockefelley Tniversity, New Vowk, New Yok lonzi
Mecaived 3 February 1975

Within the framewoerk of a Uld) symmetry, a dlacussion of the nonleptonle decays of
charmed hadrons under the assumptlon of pentadecaplet dominance leads to conelusions
which may be relevani to impending charmed-particle searches,

VoLUME 34, NUMBER 1] PHYSICAL REVIEW LETTERS 17 Marcn 1975

Orbital Excitations in Charmonium#

Barry J. Harrington, Sco Yong Park, and Asim Yildiz
Lyman Labovafory of Phystes, Havvard Miversity, Cambvidye, Massachusetls 02138
(Recelved 23 December 1974)

We use a linear potential to analyze the orbital oxcitations of a bound charmed quark-
antiguark system, The model predicts that a 235-MeV v ray should be emitted in the E1
transition from the 278 to be laPI state.

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

YoLume 35, Numeee 9 PHYSICAL REVIEW LETTERS | SEPTEMBER 975

Color Gluons and the Decay of the {(3700) into y(3100)#*

H. Goldberg
Depaytment of Physies, Noviheastern Univeysily, Boston, Massachuzetis 02115
{Received 21 Apell 1975)

The decay of ${3700) info @(3100) plus hadrona constitutes a vielation of Zwelzr's rula,
On the assumption that the de-exeitation proceseds through the emission of Yang-2ilills
gluons in 1 color-singlet state, T predict a width of 190 =40 keV for this proeess, All
parameters entering the caleulation are taken from previeus fits to the decay widths of
the g(3100).

VOLUME 35, NuMaeR 22 PHYSICAL REEVIEW LETTERS 1 DECEMEBER 1975

p States of Charmonium and the Forces that Confine Quarks#

Howard J, Schnitzer

Department of Phaysics, Brandeis Universify, Waltham, Massachuzetts 02154
{(Received 18 August 1975)

A measurement of the energy differences of the n=2," *Pyfstatos of charmonium may give
significant information on the dynamics of the spm—degnndnnt quark-antiguark (gq) Iorces,
since the more rapidly these forces increase with gg Separation, the larger the ratios

Ry= [ECP,) = ECP)/IECR,) = ECP)] and R, = [ECP) -~ ECP] /IECP) = ECPY)]

become if the forees are of vector character,

Czwarty kwark zostat odkryty w 1974.
Na tym jednak nie koniec.

Teoria M. Kobayashiego i T. Masakawy,
opracowana w tym samym roku,

przewidywata istnienie dwéch nastepnych...

#2S)

Ve
n42S) .-
hadrony
hadrony
Y H1S)
hadrony 5 *promieniowanie
hadrony
ST B 1 o* 1 2"

Bariony [masa w MeV/c?]

Mezony

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)
m= 134.9766 + 0.0006

ud 7' (dodatni pion)
m= 139.57018 £ 0.00035

rozmiar radialny r=0.672x10"> m

du T (ujemny pion)
m= 139.57018 + 0.00035

rozmiar radialny r=0.672x10""°> m

ddc X (sigma-c)
2452.6 £ 0.6
udc X * (sigma-c)
2451.3 £ 0.7

uuc X (sigma-c)
2452.6 = 0.6

+ Powabny

cc J/"P(charmonium) nazywany m,
3096.87+ 0.04

cu DO
1864.5 £ 0.5

cd D7
1869.3 = 0.5

cd D
1869.3 = 0.5

uds A (lambda)
1115.683 £ 0.006

uds X' (sigma zero)
1192.642 + 0.024

uus  X* (sigma plus)
1189.37 + 0.07

dds X (sigma minus)
1197.449 £0.030

+ Dziwny

ds KY (neutralny kaon)
497.672 = 0.031

ds K (neutralny anykaon)
497.672 + 0.031

us KT* (dodatni kaon)
493.677 £ 0.013

su K (ujemny kaon)
493.677 = 0.013

udb A
5624 = 9

= 0
usb =,

Energia ?

czas zyciagl.39 ps
)
)

+ Spodni

bb Y (ypsylon 1977)
9460.30 + 0.26

ub Bt
5279.0 = 0.5

czas zycia 1.674 ps

cigg dalszy nastepuje ...
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