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The two-body decays of mesons A→ 𝐵 + 𝐶 from one nonet to two other 
nonets are related  by SU(3) Clebsch-Gordan Coefficients and constants:

Γ~𝛾2
where g is the product of a constant gi and a clebsch, ci.

In SU(3), we can have the following four types of decays:

Singlet to singlet + singlet: |1> → |1> |1>       g11
Singlet to octet + octet:      |1> → |8> |8>       g1
Octet to octet + singlet:      |8> → |8> |1>       g18
Octet to octet + octet:         |8> → |8> |8>       gT
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Singlet to singlet + singlet: |1> → |1> |1>       g11      ci =  1 
Octet to octet + singlet:      |8> → |8> |1>       g18

(⌘1)
<latexit sha1_base64="zPW6KSp4X1p3TqiMJubtYToMVG8=">AAACAHicdVDJSgNBEO2JW4xb1IMHL41BiJcwk7jEW8CLxwhmgUwIPZ2apEnPQneNEIZc/BUvHhTx6md482/sLIKKPih4vFdFVT0vlkKjbX9YmaXlldW17HpuY3Nreye/u9fUUaI4NHgkI9X2mAYpQmigQAntWAELPAktb3Q19Vt3oLSIwlscx9AN2CAUvuAMjdTLH7gSfCxSF5D1UmdCXSUGQzzp5Qt26cx2Ls9tapfsGWak6lQc6iyUAlmg3su/u/2IJwGEyCXTuuPYMXZTplBwCZOcm2iIGR+xAXQMDVkAupvOHpjQY6P0qR8pUyHSmfp9ImWB1uPAM50Bw6H+7U3Fv7xOgn61m4owThBCPl/kJ5JiRKdp0L5QwFGODWFcCXMr5UOmGEeTWc6E8PUp/Z80yyWnUirfnBZq1UUcWXJIjkiROOSC1Mg1qZMG4WRCHsgTebburUfrxXqdt2asxcw++QHr7RPKKJXd</latexit>
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Singlet              nonet mixing                      pseudoscalars

Octet

f = cos ✓⌘1 + sin ✓⌘8

f 0 = cos ✓⌘8 � sin ✓⌘1
<latexit sha1_base64="uQb2Dpw58Lj4rRpaNB4oIycO9nA="></latexit>

⌘ = cos ✓P ⌘8 � sin ✓P ⌘1

⌘0 = cos ✓P ⌘1 + sin ✓P ⌘8
<latexit sha1_base64="qmLsB7YYPvuTbN71dSqoTNAP7vQ="></latexit>
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Singlet to octet + octet:      |1> → |8> |8>       g1
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<latexit sha1_base64="cNcyyatz3L21HNufhSVxmIoRpKE="></latexit>

This is used to argue that a pure glueball will decay pairs of pseudoscalars as

�(G ! KK) : �(G ! ⇡⇡) : (G ! ⌘8⌘8) = 4 : 3 : 1
<latexit sha1_base64="elDGFd21UPalHNMfdNZwd2axcEo="></latexit>
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Octet to octet + octet:         |8> → |8> |8>       gT

There are two of these, denoted |81> and |82>, and the choice depends on 
the C-parities of the three nonets. Look at the decay involving the neutral 
particles so C-parity is defined.

When the decay is C-parity allowed, use |81> :
+→++ , +→−− , −→+− , −→−+

When the decay is C-parity forbidden, use |82> :
+→+− , +→−+ , −→++ , −→−−
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Octet to octet + octet:         |8> → |8> |8>       gT

⇡ ! ⌘8⇡ , KK ⇡ 6! ⇡⇡
⌘8 ! ⇡⇡ , ⌘8⌘8 , KK

<latexit sha1_base64="XdoTE8wo8RzUIch1TQnmlafKv+w="></latexit>

⇡ ! ⇡⇡ , KK ⇡ 6! ⌘8⇡
⌘8 ! KK ⌘8 6! ⇡⇡ , ⌘8⌘8

<latexit sha1_base64="5UoRwjTybdTfWfDmg4vlxZFw374="></latexit>
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A generic f and f’will be admixtures of singlet and octet states.

For the singlet component,

For the octet component,

This sets us up for some interesting interference effects.  

⌘1 ! KK̄ , ci =
1

2
, ⌘1 ! K̄K , ci = �1

2
<latexit sha1_base64="mB0rl2v10me3RWISAIhvc/nKVLg="></latexit>
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We will now specialize the daughter nonets to be vector and 
pseudoscalar, so the daughters will be             and            .

These could come from f1/f1’, h/h’ , h2/h2’ or the exotic h1/h1’ . 
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<latexit sha1_base64="PHqnAVNSycZtvUg8CTgv8y+ilus="></latexit>

K⇤K̄
<latexit sha1_base64="1zIamKKJJeeo80fthRtVq4G0M/A=">AAAB9HicdVDLSsNAFJ3UV62vqks3g0UQFyFpfdRdwY3QTQX7gDaWyXTSDp1M4sykUEK+w40LRdz6Me78GydpBBU9cOFwzr3ce48bMiqVZX0YhaXlldW14nppY3Nre6e8u9eRQSQwaeOABaLnIkkY5aStqGKkFwqCfJeRrju9Sv3ujAhJA36r5iFxfDTm1KMYKS05zbv4JBm4SMTNpDQsVyzzzLIvzy1omVaGjNTtmg3tXKmAHK1h+X0wCnDkE64wQ1L2bStUToyEopiRpDSIJAkRnqIx6WvKkU+kE2dHJ/BIKyPoBUIXVzBTv0/EyJdy7ru600dqIn97qfiX14+UV3diysNIEY4Xi7yIQRXANAE4ooJgxeaaICyovhXiCRIIK51TGsLXp/B/0qmads2s3pxWGvU8jiI4AIfgGNjgAjTANWiBNsDgHjyAJ/BszIxH48V4XbQWjHxmH/yA8fYJSLyRwQ==</latexit>

K̄⇤K
<latexit sha1_base64="tDsDc5pIwE3SS7U6DBLnRhuISwc=">AAAB9HicdVDLSsNAFJ3UV62vqks3g0UQFyFpfdRdwY3QTQX7gDaWyXTSDp1M4sykUEK+w40LRdz6Me78GydpBBU9cOFwzr3ce48bMiqVZX0YhaXlldW14nppY3Nre6e8u9eRQSQwaeOABaLnIkkY5aStqGKkFwqCfJeRrju9Sv3ujAhJA36r5iFxfDTm1KMYKS05AxeJuJncxSdJszQsVyzzzLIvzy1omVaGjNTtmg3tXKmAHK1h+X0wCnDkE64wQ1L2bStUToyEopiRpDSIJAkRnqIx6WvKkU+kE2dHJ/BIKyPoBUIXVzBTv0/EyJdy7ru600dqIn97qfiX14+UV3diysNIEY4Xi7yIQRXANAE4ooJgxeaaICyovhXiCRIIK51TGsLXp/B/0qmads2s3pxWGvU8jiI4AIfgGNjgAjTANWiBNsDgHjyAJ/BszIxH48V4XbQWjHxmH/yA8fYJSqeRwQ==</latexit>
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These rates are not the same!
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Consider the K+ K- p0 final state, so we have                   and                 .
(I think including KS will overly complicate this).

K+⇤K�
<latexit sha1_base64="JdCO+HJhOUC8dvQZdNjSCJ1oY4g=">AAAB8nicdVDLSgMxFM3UV62vqks3wSKI4pCZVlt3BTeCmwrWFqZjyaRpG5rJDElGKMN8hhsXirj1a9z5N6YPQUUPJBzOuZd77wlizpRG6MPKLSwuLa/kVwtr6xubW8XtnVsVJZLQJol4JNsBVpQzQZuaaU7bsaQ4DDhtBaOLid+6p1KxSNzocUz9EA8E6zOCtZG8q7v0+Cgz/0nWLZaQjc4qjutAZJ8ip+aiGTmvlqFjoylKYI5Gt/je6UUkCanQhGOlPAfF2k+x1IxwmhU6iaIxJiM8oJ6hAodU+el05QweGKUH+5E0T2g4Vb93pDhUahwGpjLEeqh+exPxL89LdL/mp0zEiaaCzAb1Ew51BCf3wx6TlGg+NgQTycyukAyxxESblAomhK9L4f/k1rWdsu1eV0r12jyOPNgD++AQOKAK6uASNEATEBCBB/AEni1tPVov1uusNGfNe3bBD1hvn7avkN0=</latexit>

K�⇤K+
<latexit sha1_base64="K3bgFl9mFI6cfxPccKth0MuNuKU=">AAAB8nicdVDLSgMxFM3UV62vqks3wSKI4pCZVlt3BTeCmwrWFqZjyaRpG5rJDElGKMN8hhsXirj1a9z5N6YPQUUPJBzOuZd77wlizpRG6MPKLSwuLa/kVwtr6xubW8XtnVsVJZLQJol4JNsBVpQzQZuaaU7bsaQ4DDhtBaOLid+6p1KxSNzocUz9EA8E6zOCtZG8q7v05Cgz/3HWLZaQjc4qjutAZJ8ip+aiGTmvlqFjoylKYI5Gt/je6UUkCanQhGOlPAfF2k+x1IxwmhU6iaIxJiM8oJ6hAodU+el05QweGKUH+5E0T2g4Vb93pDhUahwGpjLEeqh+exPxL89LdL/mp0zEiaaCzAb1Ew51BCf3wx6TlGg+NgQTycyukAyxxESblAomhK9L4f/k1rWdsu1eV0r12jyOPNgD++AQOKAK6uASNEATEBCBB/AEni1tPVov1uusNGfNe3bBD1hvn7a7kN0=</latexit>

m2(K-p0)

m2(K+p0)

Choose finite regions in KKp
invariant mass and form 
Dalitz plots.

One K* band will be be 
stronger than the other one.
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Ø Many things can couple to K*K, so any partial wave analysis is probably 
going to be very complicated.

Ø For an ideally-mixed nonet, 

Ø This could help disentangle h1 and h1’ if we can see them. 

Ø The ground state and hybrid 2-+ nonets may be close. This could help 
disentangle the four h2 states.
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<latexit sha1_base64="+bMJv7g7Idkpd5QohK850tLWjqg="></latexit>


