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QCD and Resonances

QCD is the theory of the strong nuclear force
— Describes the interactions of quarks and gluons
— Quarks are confined within hadrons
— Interactions mediated by gluons
— Has a color charge (red, green, and blue)

Since gluons carry a color charge (unlike photons), they
mediate AND participate in the interactions

QCD is extremely hard to solve at low energies
Nucleon excitations are baryon resonances
More model states are predicted than observed

States at M>1600 MeV is difficult to study due to many
overlapping resonances

Cross section data is not enough to do full PWA on K*A
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Jefferson Lab
CLAS Detector

 Transversely polarized target

e Circularly polarized photon beam created by
incoherent bremsstrahlung

* FROzen Spin Target
— L pol g9a
— T pol g9b
Results: = 3
* g9b ran from March 2010 thru August 2010
 Collected ~14B events
A complete measurement: all beam-target
and target-recoil polarization observables
for K*A and K*2° channels
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Missing mass of K* X from butanol vs Phi Before Correction
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K* p X missing mass
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Target Asym. for K" A (1.70<W<1.75 GeV) Target Asym. for K* A (1.75<W<1.80 GeV) Target Asym. for K" A (1.80<W<1.85 GeV)
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T, for K* A (1.85<W<1.90 GeV) T, for K* A (1.90<W<1.95 GeV) T, for K" A (1.95<W<2.00 GeV)

-08 -06 -04 -02 0 02 04 06 08 -1 g O H 3 -0.6 - 02 0 02 04 06 08 1

|
N

T, for K =° (1.90<W<1 eV) T, for K" 2% (2.00<W<2.05 GeV)

cos 0, €0S B;,

e e b b b b Lo b Lo Lo | SN AN PRI VTN SO VATV AVAVAIN AVAFATIN A S IR T W I S NN Y S S
-1 -08 -06 04 -02 0 02 04 06 08 1 -1 -08 -06 04 -02 0 02 04 06 08 1 -1 -08 -06 04 -02 0 02 04 06 08 1
cos 0, cos 0, cos 0,




T, for K" A (1.85<W<1.90 GeV)

-08 -06 -04 -02 0 02 04 06 08
oS 0,

-1

-08 -06 -04 -02 0 02 04 06 08
cos 6,

1

T, for K* A (1.90<W<1.95 GeV)

T, for K" A (1.95<W<2.00 GeV)

-1

-08 -06 -04 -02 0 02 04 06 08
cos 6,

1

-0 -06 -04 -02 0 02 04 06 08
cos 0,

T, for K* 3° (2.10<W<2.15 GeV)

1

-1

-08 -06 -04 -02 0 02 04 06 08
cos 0,

1




oAz
=

?/,:"

[

/{\ﬂ 2

Yy i
A -

Conclusion

FROST is the first experiment to measure T, and T,

FROST is the first experiment to DIRECTLY measure T over a
wide kinematic range for both K*A and K*2°

— largely consistent with previously published data for T for K*A
(obtained indirectly through double-polarization data together with
o,,0,)

Currently working on systematic studies
This analysis will significantly add to the world database

More accurate PWA more be performed using asymmetry
data an will give clues regarding missing resonances and
resonances that do not have much data
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