
O n    t h e    T r a c k    o f     M o d e r n    P h y s i c s
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su K- (negative kaon)

493.677 ± 0.013 …

dds Σ- (sigma minus)

1197.449 ±0.030

us K+ (positive kaon)

493.677 ± 0.013

uus Σ+ (sigma plus)

1189.37 ± 0.07

ub B+

5279.0 ± 0.5

lifetime 1.674 ps …

usb Ξb
0

Energy ? 

lifetime 1.39 ps

ds K0 (neutral antikaon)

497.672 ± 0.031

uds Σ0 (sigma zero)

1192.642 ± 0.024

bb Ψ (ypsylon 1977)

9460.30 ± 0.26

udb Λb
0

5624 ± 9

ds K0 (neutral kaon)

497.672 ± 0.031

uds Λ (lambda)

1115.683 ± 0.006

+ Bottom+ Strange

cd D-

1869.3 ± 0.5     …

…

cd D+

1869.3 ± 0.5

uuc Σc
++ (sigma-c)

2452.6 ± 0.6

du π- (negative pion)

m= 139.57018 ± 0.00035

charge radius r=0.672x10-15 m …

uud p (antiproton)

m= 938

cu D0

1864.5 ± 0.5

udc Σc
+ (sigma-c)

2451.3 ± 0.7

ud π+ (positive pion)

m= 139.57018 ± 0.00035

charge radius r=0.672x10-15 m

udd n (neutron)

m= 939.65330 ± 0.000038

cc J/Ψ(charmonium) also called  ηc

3096.87± 0.04

ddc Σc
0 (sigma-c)

2452.6 ± 0.6

(uu + dd)/√2 π0 (neutral pion)

m= 134.9766 ± 0.0006

uud p (proton)

m=938.271998 ± 0.000038

+ Charmed

MesonsBaryonsMesonsBaryons [mass in MeV/c2]

Scientists are very calm and equillibrated persons.

Only sometimes they get very excited – in particular 

when they  discover an elementary particle.

This was the case of “charmonium”. the meson made

of cc quarks. the first evidence of the fourth quark.

completing the second family (that of strange quark)..

Two paper. two groups. 

two Nobel prizes and two 
names are used for the 

same particle 
charmonium J and Ψ.

Is’nt it charming?

Two months is more or less the (quickest) time for 
answering a (scientific) letter. 

One discovery starts (“triggers”) the whole series:
there is enough work for both experimentalists and

theoreticians.

An than the story goes on, until the next 

(experimental and/or theoretical) shot…

The fourth quark was discovered in 1974. 
but the theory (M. Kobayashi and 

T. Masakawa) in the same year 

predicted next two…

There was also a third group, from Rome, who

published a paper just below the two upper.
But they declared to have adjusted their 

machine for the shot after the call from USA.

No Nobel prize for them…

Charmonium is a meson composed of charm quark and 

antiquark. This is quite an exception in mesons family -

mesons like to be composed from mixed quarks: meson π

(that of nuclear forces) of u and d (or vice versa), K-mesons 

(those of CP symmetry breaking) of s and d, B-mesons 

(those from “BaBar” and “Belle” experiments) of b and u.

The energy (mass) spectrum of the cc meson is really rich.

The discovery. as seen 

from the date (hours?)

of the two papers 

submission was done 

contemporary by

two groups. 

One of them (MIT. 

Brookhaven) made 

measurements

in several channels 

(decay into meson. 

barions and leptons).

Onother one (Stanford. 

Berkeley) just hit it with 

a single shot.

to be continued ...
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