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Strangeonia Spectroscopy with CLAS

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

Kaonia (n,sbar) where n=u,d (K...
—>¢{ Anti-Kaonia (nbar,s) (Kbar,...
Strangeonia (s,sbar) (D,f,...

A

G12 — look at 1 - 2 GeV mass range
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First orbital excitations
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Radial of P
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Second orbital excitations
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Possible meson resonances decaying to:

K*K-
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Experiments in Strangeonia

LASS (SLAC E135) — K beam (11 GeV) (1980’s)
Kp—K'KA
K p—KK.A
Kp— KK ZA

)- Spectrometer (CERN) — Photon beam (25-70 GeV) (1980’s)

w—>K'Kp

DM2 (Orsay) — e+e- (1.35-2.4 GeV) (late 1980’s)

e'e” > KK 7°

e'e” > KK 7"

+

E771 (BNL) — Pion beam (8 GeV) (mid 1980’s)

7 p—o>K'Kzn

E401 (FNAL) — Photon beam (75 GeV) (late 1980s)
w—>K'Kp
Focus (FNAL) — Photon beam (300 GeV) (pub.2002)

mw—>K'Kp
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Focus (FNAL)

m(1680)=1753.5+3.8 MeV

[=122.2+14 MeV

Fig. 3. (a) The K* K~ mass spectrum with the requirement that pr < 0.15 GeV/c.
The spectrum is fit with a non-relativistic Breit-Wigner distribution and a quadratic
background. The dotted line is the Monte Carlo efficiency on a scale from 0
to 100%. (b) The solid line is the K* K~ mass spectrum with the requirement
that pr < 0.15 GeV/c. The dotted line is the K+*K~ mass spectrum with
pr > 0.15 GeV/c scaled to the size of the low pp spectrum for comparison. (c)
The data and fit after subtracting the quadratic polynomial background shape. (d)
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G12 run — photoproduction

Event Selection

K Skim (at least one K selected by reconstruction a1c)

‘pK+ KK

We are looking at  *PK- KK,KK*
*pK+K- KK,KK*,no
K+K- KK

Selection cuts

— Beam energy > 4.4 GeV
— Inside target (vertex cut) -1.1<x,<0.9 cm
-1.<y,<1.cm
-70<z,<-110 cm
— Particle Timing
|STVtime-Vtime|, <1 ns
|STVtime-Vtime|, <1 ns



Event counting (all g12 data)

pK* — 22,583,574 | (after selection cuts)

A

No neutrals/only 2+— 6,923,456

y

K~ — 893,902

A

t cut/baryon cut : pK*(K")— 744,127

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

Only 1-/2+ and p(K) cut — 158,993

Mm?2,prm,p,m

No extra mom/mass

* Yes extra mom/mass » — 89,285
Bary;on cut Baryon cut
< » K* cut — 58,453
l pK*K- — 11,503
*K 4 A
OK+K- — 6,622 R 2 ® out — 4,268
- _> ,

® AND n cut — 781




Kaon selection

—Done for each observed particle

Kaon

e, 2

proton

Kaon




pK*(K)

m— pKK™ - pK*K*7°

(PK*K- observed)

Mm2 of pK*
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K-K* mass
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Events:2176
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With a z° and [t|<0.9

KK* mass
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Entries 3300
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Moments Of KK
H(00) =Sz + P+ P2+ D+ D* + P} + D2

1 2
H(10) = TES“P" + x/_PODD + J{P-D‘ +P.D,)
1 1 1
H(1l) = —=SoP- + ——=FRD_ - —PFP_D,
)= T5%5+ 7P~ ~ 7
LM}ZD (¢4, 6:,0) — 1 22122221?
1 1 /3 1
21) = —S D_ + FoP_ 4+ —=DyD_
Hen = s+ L Prp 4 L,
the partial waves [£] are, for unnatural-parity exchange, 22} \/7 '[:P - P .E) + = { {Dz Di)
So, P P., Dy D. H(30) = - 1/E[~./‘.'1ID.3._JF_?:£, - P_D_—-P.D,)
and, for natural-parity exchange, H[:ﬂ) s 1 \/E (2 Pﬂ D_ + ‘/5 P Du}
P., D.
(P—EL PyDy)

H(40) = —Du — —(5‘2 + DY)

1
H(41) = ﬂ/gpup_

H(42) = ‘gﬁ(ﬂ? D?)

From 852:nw analysis



Adding |t|< 0.5

pK*K-sample

Events=6622
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H31 KK mass H32 KK mass

H33 kk mass H40 KK mass
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pK*(K-) (pK* observed)
+1s — Back.(misidentified K)
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Moments Of KK H(00) = S2+ P2+ P2 + D3+ D2 + P? + D2

1 2
H(10) = TES“P" + x/_PODD + J{P-D‘ +P.D,)
1 1 1
H(1l) = —=SoP- + ——=FRD_ - —PFP_D,
; )= T5%5+ 7P~ ~ 7
H,(LM) =Y D o(¢:,6:,0) 1 9 1 2 1
H(20) = —8.D _P‘Z _ = 2 2 =2 2
(20) \/ES{) o+ = Fy 5(P—+P+)+?D“ 7 (D* + D?)
1 1 /3 1
21) = —S D_ + FBP_. 4+ —=DyD_
Hen = s+ L Prp 4 L,
the partial waves [£] are, for unnatural-parity exchange, 22} \/7 '[:P - P .E) + = { {Dz Di)
Su, Pu, P_. Dﬂr D_ —> H(S{}) - ?\/E [\/ﬁPﬂDﬂ - P_D_ .P+D+}
and, for natural-parity exchange, H[:ﬂ) s 1 \/E (2 Pﬂ D_ + ‘/5 P Du}
P., D.
(P—EL PyDy)

H(40) = —Du — —(5‘2 + DY)

1
H(41) = ﬂ/gpup_

H(42) = ‘gﬁ(ﬂ? D?)

852:nn analysis



pK*(K-) sample

Events=744,127

With baryon and t cut H(00)

J‘ 11 l










Next:

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



