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Strangeonia Spectroscopy with CLAS

Strange quarkonia: (light mesons with a least one 
strange (anti) quark in the dominant (q,qbar) valence 
components:

Kaonia (n,sbar)    where n=u,d (K…
Anti-Kaonia (nbar,s)                   (Kbar,…
Strangeonia (s,sbar)                (Φ,f,…

G12 – look at 1 - 2 GeV mass range



Radial Excitations of S: the Φ
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(3P0 decay model:Barnes,Black,Page:2002)



First orbital excitations
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(3P0 decay model:Barnes,Black,Page:2002)



Radial of P
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(3P0 decay model:Barnes,Black,Page:2002)



Second orbital excitations
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(3P0 decay model:Barnes,Black,Page:2002)



Possible meson resonances decaying to:

K+K- K*K

Φ(1020)      49%
f2(1270)      46%
f1(1285)        9%
a2(1320)     49%
f0(1370)      seen
f1(1420)    dominant
η(1440)      seen
a0(1450)     seen
f0(1500)      seen
f’2(1525)     89%
Φ(1680)     seen
ρ3(1690)    1.6%
ρ (1700)     seen
f0(1710)      seen
Φ3(1850)    seen
a4(1450)     seen
f4(2050)       7%

f1(1285)        9%
f1(1285)        9%
η(1440)       seen
Φ(1680))     seen
π(1800)       seen
Φ3(1850)     seen



Experiments in Strangeonia

LASS (SLAC E135) – K beam (11 GeV) (1980’s) 
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Ω- Spectrometer (CERN) – Photon beam (25-70 GeV) (1980’s)

pKKp −+→γ

DM2 (Orsay) – e+e- (1.35-2.4 GeV) (late 1980’s)
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E771 (BNL) – Pion beam (8 GeV) (mid 1980’s)

nKKp s
−+− → ππ

E401 (FNAL) – Photon beam (75 GeV) (late 1980s)
pKKp −+→γ

Focus (FNAL) – Photon beam (300 GeV) (pub.2002)

pKKp −+→γ



LASS PWA of Φ3(1850)





Focus (FNAL)

m(1680)=1753.5±3.8 MeV

Γ=122.2±14 MeV



G12 run – photoproduction

Event Selection

K Skim (at least one K selected by reconstruction a1c)
•pK+                              KK
•pK- KK,KK*
•pK+K- KK,KK*,ηϕ
•K+K- KK

Selection cuts

We are looking at

→ Beam energy > 4.4 GeV
→ Inside target (vertex cut)    -1.1<xv<0.9 cm

-1.<yv<1. cm
-70<zv<-110 cm

→ Particle Timing
|STVtime-Vtime|K <1 ns
|STVtime-Vtime|p <1 ns



Event counting (all g12 data)

pK+ → 22,583,574 (after selection cuts)

No neutrals/only 2+→ 6,923,456 K- → 893,902

t cut/baryon cut : pK+(K-)→ 744,127

pK+K- → 799,601 (after selection cuts)

Only 1-/2+ and p(K) cut → 158,993

Mm2,pTm,pzm

No extra mom/mass Yes extra mom/mass

Baryon cut

→ 89,285

Baryon cut
K* cut → 58,453

Φ cut → 4,288

pK*K- → 11,503
pK*K+ → 8,601

pK+K- → 6,622

Φ AND η cut → 781



Kaon selection β

p
STvtime-vtime

proton

Kaon

βm- βc βm- βc

p p
proton Kaon

Done for each observed particle



pK±(K*) 0πγ mm KpKKpKp ±∗± →→

(PK+K- observed)

Mm2 of pK+

Mm2 of pK-

K*

K*



t for (K-K*)

t for (K+K*)

K-K* mass

K+K* mass
K-K* mass

K+K* mass |t|<0.9



pKK missing mass (at least one photon in Cal)

π0

K* with a π0

t (K*K-) t (K*K+) |t|<0.9



K-K* mass K+K* mass

Events:2176 Events:1717

(no t cut, π0 cut)



KK* mass

KK* mass

K+K* mass

K-K* masst for (K-K*)

t for (K+K*)

With a π0 and |t|<0.9

See next slide



K-K* mass
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KK mass

Baryon cut - m(pK-)>2 GeV

KK mass



Moments Of KK

From 852:ηπ analysis



pK+K- sample

H00

KK mass

Events=6622

Adding |t|< 0.5



H10 H11

H20 H21

H22 H30

KK mass KK mass

KK mass KK mass

KK mass KK mass

f’2(1525)?



H31 H32

H33 H40

H41 H42

KK mass KK mass

KK mass KK mass

KK mass KK mass



pK+(K-) (pK+ observed)

Mm2 of pK

Mm2 of pK

P(K)

P(K)

K-

Back.(misidentified K)

K*

−+→ KpKpγ



ϕ

Mm2 of proton

Mm2 of proton

P(K)

P(K)



Mm of p with K identified (KK mass)

Mm of p with K identified (KK mass)

P(K)

P(K)
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Baryon cut: m(PK-)>2 GeV)



Mm of p with K identified (KK mass)

t (KK)

t cut: |t|<0.4 



Moments Of KK

852:ηπ analysis



pK+(K-) sample

H(00)

KK mass
1 2

GeV

Events=744,127

1.4 1.8

With baryon and t cut



H(21)

H(11)

H(20)

H(10)

H(22) H(30)

a2(1320) ?

a2(1320) ?
?



H(31) H(32)

H(33) H(40)

H(41) H(42)



Next:

• Tune/relax selection cuts
• Look at pK- and KK topologies
• start PWA


