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This is. an updating of the Tables (**) published in November 1968 (1), and collects
the values of the coupling constants relative to some classes of strong decays of resonances.

The method w2 have exploited in order to obtain simple formulae expressing such
coupling constants as functions of the experimental data has been widely explained
in ref. (*); thus, we now limit ourselves to give a few notes on the interpretation of
the Tables. '

Three classes of decays have been considered:

I) decays of meson resonances of spin J into two pseudoscalar mesons;

II) decays of meson resonances of spin J and natural parity into a vector meson
and a peeudoscalar one;

IIT) decays of baryon resonances of spin J into a baryon and a pseudoscalar
meson.

The coupling constants for the relative processes are defined unambiguously when
we write down the explicit expression for the invariant matrix element between initial
and final states.

The matrix elements, Méé%, which correspond to the decays of the three classes
listed above, are assumed to be respectively:

1) Mivishs = gypp Ottisbagits B, .. B, 5
1IT) MUistats = gyyp Ohiis agpbis-ty By, o PW ’
where ag = 44,565 P} ps, €xpys 15 the Ricei tensor;
1) a) Mishis = gellp Otists gWhbr B, .. P,

(*) Work supported in part by USAF EOAR Grant 68-0015.

(**) We point out that some numerical calculations of the coupling constants in this reference are
not correct.

(*) G. CARBONE: Nuovo Cimento, 58 A, 23 (1968).
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it the decaying resonance has parity (-- 1)7+%
o =y e
b) Mivieis = gryp Chlels o, Wi B, L By

it the decaying resonance has parity (— 1)7—4

We have adopted the following conventions and notations: index 1 always refers
to the decayiug resonance. index 3 to the psendoscalar meson and index 2 to the remain-
ing partiele; C%%:% indicates a Clebsch-Gordan coefficient (*); py, p,, ps denote the four-
momenta of the three particles; P is the part of p, orthogonal to p,:

@ty s the tensor with JJ four-dimensional indices which deseribes the resonance with
four-momentum p; aud integer spin J: it is traecless, completely symmetrie in
the indices. and satisfies the transversality condition Pyt =0

TaprLe 1.

Decay mode P Mass Width ° Fraction Coupling constant
T 0"+ 0= ° (MeV) (MeV) (%) e
o —mm 10165 - 10 12520~ 100 ~ 19.0
Ty —> 6T (I 1016 =10 25 = 80 <= 0.12 (GeV')?
o - K*K- 117 1019.5% 0.6 37406 47.6-1.8 110222
Lo > KKg 17 10185 0.6 . 3706 328219 11.7=2.6

Pgr > mT 0T 1070 20 ~ 80 <65 < 0.46 (GeV)?

‘ o [ =032 (GeV)?
7 > KK 0" 1070 =20 A 80 - 35 1 092 GV

o L2Y 1264 110 145 +25 large < 77.0 (GeV)-2

: — 1

| f = KK | 2% 1514 4 5 73 =23 72412 (30.0-£3.0) (GeV)2
L {27 1514 4 5 73 —23 = 14 < 3.08 (GeV)—2
s ot 1514 405 73 L23 < 40 < 51.8 (GeV)2
CK* K 10 89140 0.6 497+ L1 A 100 ~ 9.85
Ky—>Kz 20 1422 - 4 90 - 6 51 =5 (158 +£2.7) (GeV)?
Ky—>Kq |27 1422 - 4 90 — 6 20111 ( 2.10=1.31) (GeV)2

Tasrr 11,

—_— - . —— e - am_mm e S ——— 1_77
Decay mode gr Mass Width Fraction Coupling constant
J—> 1"+ 0" (MeV) (MeV) (99) G2/4x

1 |
Ky - K*x 2+ 1422 - 4 904 6 | 33 43 (24.7 + 3.9) (GoV)~4

- i
Ky - Kg 2- 1422 + ¢ 906 | 11 -4 (30.4 + 13.1) (GeV)™* |
Ky > Ka 2- 1422 2 4 90 = 6 3.4 .- 1.2 (11.8 - 4.9) (GeV)!

(*) The Clebseh-Gordan eoetficients are normalized in sueh a way that X |Ci”'2i3]2= 1.
iais
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TasLe III.
Decay mode J? Mass Width | Fraction Coupling counstant
J—> 3t + 00 (MeV) (MeV) (%) 9 /4n
Nio—= N | (1/2) | 1460 260 55 5.86
NN | (3/2) | 1515 115 50 27.4 (GeV)—2
Nisso—> N | (1/2)" | 1525 80 35 4.69-10-2
Nisso—> N (1/2)~ | 1525 80 65 26.0-10-2
Nigo—> N | (5/2) | 1675 145 45 7.06 (GeV)—4
Niegs— N | (5/2)7 | 1690 125 60 94.4 (GeV)—t
N Nn | (1/2)- | 1715 280 65 25.8-10-2
Niso— Nm (1/2)* | 1785 405 34 1.98
Noge—= N | (7/2 ] 2190 300 35 24.7 (GeV)-*
Avgss = N7 | (3/2)* | 1236.04+0.6 | 12042 100 (18.940.4) (GeV)—2
Ajgre >N | (1/2)" | 1630 160 25 6.06-10-2
Ajgge — N7 (3/2)~ | 1670 225 15 6.24 (GeV)—2
Aygro = N7 | (5/2)* | 1880 250 20 18.6 (GeV)*
Ao =N | (1/2)* | 1905 300 25 83.5-10°2
Ajgse = N1 (7/2)* | 1940 210 40 11.5 (GeV)-$
Apgo =~ Nm | (11/2)+ | 2420 310 11 2.36 (GeV)-10
Asgs = Em (1/2)~ | 1405 +5 40410 | 100 16.8-10~24+4.3-10-2
Ajseo > NK | (8/2)- | 1518.84+1.5 | 1642 454-4 (87.3118.8) (GeV)-?
Aggag = I (3/2)- | 1518.84-1.5 | 1642 4544 (69.3114.9) (GeV)—2
Algo > NK | (1/2)-| 1670 25 14 0.73-10-2
Atgro = A (1/2)- | 1670 25 33 9.35-102
Agro — I (1/2) | 1670 25 45 1.98-10-?
Adzgo > NK | (3/2)~1 1690 40 25 6.88 (GeV)-2
Alyep = =m0 (3/2)~ | 1690 40 35 16.4 (GeV)-2
A ~NK | (5/2)7 | 1815+5 75410 65 (103 +14.0) (GeV)~*
Ajgrs — Zm (5/2)t | 1815+5 754-10 11 ( 35.7+ 4.9) (GeV)™
Ao — NK | (5/2)7 | 1830 80 10 1.08 (GeV)—*
Ayggo > Z7 (6/2)~ | 1830 80 35 4.47 (GeV)—*
Ageo = NK | (7/2)| 2100 140 30 45.1 (GeV)-®
Agigo > Zw (7/12)- | 2100 140 4 13.3 (GeV)-*
Agrge = A (7/2)- | 2100 140 <3 < 28.5 (GeV)~s
Siess — AT (3/2)7 | 1382 36 90 6.63 (GeV)—2
Sises = ST (3/2)* | 1382 36 10 3.90 (GeV)-2
Zmes > NK | (52| 1765 +35 100415 46 (10.0 £1.5) (GeV)*
Zires —> Am (5/2)~ | 1765 +5 1004-15 16 ( 2.404-0.38) (GeV)—?
Ss > NK | (5/2)F ) 1905 60 10 5.74 (GeV)—*
o5 = AT (5/2)* | 1905 60 5 3.08 (GeV)-4
S = NK | (7/2)t | 2030 120 10 2.45 (GeV)~®
Toos0 = AT (7/2)* | 2030 120 35 7.45 (GeV)—*
Zous —> I (7/2)* | 2030 120 10 3.33 (GeV)-*
His0 > BT (3/2)* | 1531 7.3 100 4.16 (GeV)~?
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€5 is the polarization vector of the vector meson;
W is the spinor representing the barvon with spin $:

Werip is the Rarita-Schwinger spinor with L = .J—} four-dimensional indices de-
seribing the baryon resonance of spin J: it is completely symmetric in the
indices and fulfills the conditions

- s, — ape _ LI —_
Y, Pl b= 0, (-pp—m) Pt =0,

Data and results quoted in the Tables are ordered in the following way: in the first
column, we list the decay modes and in the successive ones the known experimental
data about the decaying particle: spin and parity. mass. total width. partial width for
the considered decay mode expressed as percentage of the total width; in the last column,
one can read the caleulated value of ¢?jdx.

In the few cases in which the experimental errors on the total and partial width
and on the mass of the resonance are known with sufficient accuracy. the resulting
error on ¢*/4 has also been evaluated.

All the experimental data are those quoted in the Tables of Rosenfeld et al. of
January 1969 (3).

* K 3k

I wish to thank Dr. A. D1 Leva for having collaborated to the numerical caleula-
tions.

(3) A. I, RosSENFELD el al.: Review of Particle Properties, January 1969, UCRL-8030 Pt 1,



