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Fig. 1.7. Diagrammatic representation of a bubble chamber cycle.



The Big European Bubble Chamber (BEBC)
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The 3.70 metre BEBC bubble chamber, dismantled on 9 August 1984. One of the
biggest detectors in the world, it produced direct visual recording of particle tracks.
6.3 million photos of interactions were taken with the chamber in the course
of its existence.



Fig. 5.6. An example of Z -production and decay in the British 1.5 m bubble chamber exposed to a 6 GeV /¢
K~ -beam from the CERN proton synchrotron. The Z° emerges as the lowest of four tracks from the
interaction in the left-hand half of the picture and rapidly decays to a A and a 7.




* W.B.Fowler et al., Phys. Rev. 93 (1954) 861. CLOUD CHAMBER !
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Fic. 2. Case D. Photograph of a 1.5-Bev =~ producing two
neutral V particles in a collision with a proton. Tracks 1a and 2a,
believed to be proton and =, respectively, are the decay products
of a A% A ¥° is probably seen to decay into =* (1b) and =~ (2b).
Because of the rather “foggy” quality of this picture tracks 1b,
2a, and 2b have been retouched for better reproduction.



Strange Particles

Particle J / I, b S Q Mass (MeV)

K* 0 12 12 0 11 493.677
K 0 12 -12 0 1 0 497 648
A 12 0 o 1 -1 o0 1115683
>t 12 1 1 1 a1 1 1837

70 1/2 1 0 1 1 0 1192.642
5- 12 1 1 1 -1 -1  1197.449
=0 12 12 12 1 2 0 131483

12 12 -12 1 -2 -1 1321.31
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Meson: J¢ =0"

Meson: J™¢ =1

20260720

S 1. SR8 F- 2%

Particle | [ I3 S | Mass (MeV)
7wt 1 1 0 139.57018
0 0 0 135.9766
T —1 0 139.57018
K+ [1/2] 1/2] 1| 493677
K° —1/2 1 497.648
KO [1/2| 1/2| 1| 497.648
K~ —1/2 | =1 | 493.677

. 0] 0] 0| 547.75
7 0 0 0 957.78

Particle | [ I3 S | Mass (MeV)
pr 1 1 0 775.8
P 0o | ol 7758
o 1| o 7758

K | 1/2] 1/2] 1] 89166
K*O —1/2 1 896.10
K0 [1/2] 1/2] —1| 896.10
K* —1/2 | —1| 891.66
w 0 0 0 782.59
) 0 0 0 | 1019.456
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Baryon: J' = 1
2
Baryon: J* =%

20260720

Particle | [ I3 S | Mass (MeV)

P 1/2 1/2 0| 938.27203

n —1/2 0 939.56536

A 0 0 —1 | 1115.683

>t 1 1 —1 | 1189.37

>0 0 —1 | 1192.642

> —1 | —1 | 1197.449

=0 [1/2] 1/2] 2131483

= —1/2 | —2 | 1321.31
Particle | 7 I3 S | Mass (MeV)

ATt [3/2] 3/2] 0]~ 1232

AT 1/2 0| ~ 1232

AN —1/2 0| ~ 1232

A~ —3/2 0| ~ 1232
S(1385) | 1 | 1 | 1] 138238
5(1385)° 0 | —1|1383.7
5(1385) 1 | -1 13872
S(1530)° [ 1/2 | 1/2 | —2 | 1531.80
=(1530) —1/2 | —2{ 1535.0

Q- 0 0 —3 | 1672.45
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§ 3. \1IEj% (The Eightfold Way)
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) (The Quark Model)
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* The baryon decuplet
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1 1
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Particle | 7 I, S | Mass (MeV) Y1 L a- A° A+ A+t
ATt [3/2| 3/2| 0~ 1232 1
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* The baryon octet
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ﬁ (¢M,SZM,S + ¢M,AZM,A) v | - )
[ 5140) |
1 0 | 2 3°,A >+
ph=7 f [(ud-+du)u-2uud]
X ﬁ(NT 3T 2 ™) i . -
+ % (ud-du)u x %(NT -1 -1 0 . L

= - ﬁ [uud( T +3TT 2 T y+udu( T +ITT 2 N1
+duu(TNT+ T 2111

:—L[uTuJ«dT+u¢quT—2uTqu¢+permutati0ns]
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— (RR + GG+BB
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Y Y
1 I
V2 D % (uii+dd+ss)
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1 (uu+dd-2s¥)
J6
ko
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— B BT RS
Y

Y
1 _
ds us = (lll_l-dd) 1 -
\/E ﬁ (ll +dd+S§)
1, ® | I,
1

su | sd % (uu+dd-2ss)

K'=ds K* =us Particle | [ I3 S | Mass (MeV)
. | 1 1 | 0] 139.57018
R P N 0 0 | ol 1359766
7 =du n’= ﬁ(uu dd) 7" =ud o 1 | o] 13957018
o _, = K+ [1/2] 1/2| 1] 493677
K~ =su K" =sd KO “1/2| 1| 497.648
KO [1/2] 1/2 | 1| 497.648
. K- /2| 1| 493.677
7, = —— (uii+dd-2s3) 7 0] 0 0] 547.75
J6 T 0] 0 0] 957.78
1
1, = — (uutdd+ss)
— PC —+
V3 SR JC=0




— RENT: B T=EF
Y

Y
_ _ 1 _ =
ds | us f(uu-dd) 1 B
2 ﬁ(u +dd+S§)
I, D I,
|
— (uu+dd-2ss)
J6
K°=ds K" =us Particle | I JA S | Mass (MeV)
1 B ot 1 1 0 7758
p =du p’=—(uu-dd) p" =ud PP 0 0| 775.8
2 . 1| o 7758
K~ =st K =sd KZ 1721 1/2] 1] 891.66
K* ~1/2| 1| 896.10
K [1/2] 1/2| 1] 896.10
1 B K* —1/2 | =1 | 891.66
@, = T(uﬁ+dd-2s§) w 0 0 0| 78259
6 ¢ 0 0 0 | 1019.456
1 _
@, = —= (uut+dd+ss)
3 ARBAT: JC=1
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UH=g—s, g=12
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N—MEE RS, EIREFRIELT

MR (-8 J7 1R BRI .
RN ictin )Rk €

‘pT>=—L8[uTu~l«dT+u~l«quT—2uTqu~l«+permutati0ns]

J18
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1

‘pT>=—ﬁ[uTu~l«dT+ul«quT—ZuTuTd¢+permutati0ns]
u,=(p T\Zgzg;siz p)

1
= g W =+ 1)+ (41, + 424, = 11,03 %3
1
—5(4/“” _lud)
MEH#: uosd,d—>u
p=(nT|Xg Q".S,-z

2m

n )= - )

By =My wem, 2

u, Au,—u, 3
SR - '

K _ _0.68497945+0.00000058
H,
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* SUQ) HHIARERR

ERTTHIN BRER (1,1=if, I, (i,l,m=1,---,8)

HApESERARRRM. 7 LE L8484 i KAER:
(K =1

F FJacobi [EZE R,
L[ L+, LI+ 151]1=0

A] PAIEBA
[Ki’Kj]=i/;'ijk

MRSUBYZERE I — RN, FHHEUUEBISUG)EER
SZERR~D(1,1), FRASUR)BERIFEER . XN THEMERRN,
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« BRSUB3) R2—MEIRIRTFRE:, VR B iz b R AL e
XNRREE . TEHRBRSU3) M FRAE BB, AT DLBS 3= [ s e
T FET IR, Ri%

S U(2 )Isospin X U(I)Strangeness
& PR KR RR R o

ZRETWHREEE: [m ]
<i ,->— my

—

my=my 2m +m_ 1 N m, —m, 1
3 3

_ 2m +m_ 1_l_(mu—ms)
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2ok 55 /E H FJHamiltonian 5 f%
H,=H +H,— #%)\fR R KFESNITERHR
L RSU(3) A28

WILEIT, BEEHFIFNI, NESUQ)FEMNNAI LR
RIsaTF5F
i >=m i >

A

H,

SURG)Z# O] IERXNM A ARASF RSB, WRFIEH
MR, B UEIRSFENMNTFREZHFIRR.
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HSUQR)FEAE BT RR), #%/\ERRNFESTER LML
MEFFREBEHEA

12—%1/2, Y

Sz

1
H,=6mY +8m,(I" - Z1/2)

1
m (1,Y)=m" +5m1Y+5m2(I(I+1)—ZY2)

XA KRARRFRN Gell-Mann—Okubo A,

NET, ARTHERE; N1, AxXFHERERFT .
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m, (1,Y)=m'" +6m Y

CETN\ESNERSR

I,

1 0 L - 3°, A >+
+6m2(I(I+1)—ZY2)
— mN+mE=3mA+mZ i = =
2 4 . | |
J l -1 0 1
Particle | [ I3 S | Mass (MeV)
1129 MeV 1135 MeV
p 1721 1/2 | 0] 938.27203
n —1/2| 0| 939.56536
A 0 0 —1]1115.683
yt 1 1 | —11189.37
>0 0 | —11]1192.642
¥ —1 | =1 1197.449
= 1727 1/2 ] —2171314.83
20260720 = —~1/2 | —2| 1321.31



limmly

LT TESHRES R
T TES, ARFENX
1

I(I+1)—ZY20<:Y

m(1,Y)=m"” +SmY

m_. —m, 153 MeV
=m_. —m_ 145 MeV
=m_ _ —m_ 140 MeV

20260720

LA™ A° At Att
0 B Et— 2*0 2m+
-1} = =0
-2 L -

-1 0 1 - I,

Particle | I I3 S | Mass (MeV)

ATT 3/2 3/2 0|~ 1232

AT 1/2 0|~ 1232

AP —1/2 0| ~ 1232

A~ —3/2 0| ~ 1232
23(1385)7L 1 1 —1 1 1382.8
2(1385)0 0 —1 | 1383.7
2(1385)‘ —1 —1 | 1387.2
5(1530)0 1/2 1/2 —2 1 1531.80
E(1530)— —1/2 —2 1 1535.0

Q- 0 0 | —3[1672.45 °Y
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771>=<771‘H0+H8‘771>=<771‘H0‘771>Em1

Hst

<771
<a H  \n,

St

<a‘H8 ‘771> =0, for a #n,,n,

>=
<778 H, ﬂl>=<ﬂs‘H8‘ﬂl>Emmix
(a|H ,B>=<a\H0+H8\,B>=<a\m8+5m(12—YT)\,B>

st

for a, B #n,,n,

XEET A HI HAN S EHER A TR R EERE . XA FERE

rE:
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‘77>=cosc9,‘778>+sin¢9,‘771>
‘q'>=—sin9,‘778>+c0s9,‘771>

0, =-11°
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m;=m8+§m | .
2 1 |@)=cos 6, |@,)+sin6, |@,)
My =m8+55m |¢)=—sin6, |@,)+cosb, |@,)
m8 mmix
| mix ml_
F L 5E H -
6, =—35,sin6, =1/3
a)~L(uﬁ+da)
J2
@~Ss

Mo “HERES” .
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