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Results from Jefferson Lab CLAS
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CLAS g12: yp > n Tt
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PWA 17 Exotic Wave
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Error found in the amplitude
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- helicity amplitudes are not parity eigenstates

- reflectivity amplitudes are linear combinations
of helicity amps which are parity eigenstates.

eam) = ||am) = eP(=1)""|a - m)|0(m) (38)

where P is the parity of the state ‘a’ and

1
f(m) = —, m >0

/2

[

= m=10 (39)

=) m< ()

The reflectivity € is here defined such that it coincides with the naturality of exchanged

Regge trajectories. Note that

eam) =0 for m = (), if e= P{—l]JT (40)
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Using the CLAS-g12 dataset we selected events with three charge pions,
measured by the CLAS spectrometer and identifying a neutron by energy and
momentum conservation.

A mass independent partial wave analysis was performed using an event
based likelihood fit.
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Enhance Peripheral Production
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Further Reducing the Baryon Background
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Features of the 3m sample yp—onm T
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A total of 17 partial waves were included in the )
high mass region and 13 partial waves in the low M (1T, T,
mass region for the PWA fit presented here.
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Partial waves of the 3m System for y p—nm T T
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Partial waves of the 3 System for
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HADRON 2015 Intensity of 2-+ S waves
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It was found that the M=0 waves are no longer required!




COMPASS Result Presented at Hadron 2015

Diffractively produced 3-pion and 2-pseudoscalar final states at COMPASS
Bernhard Ketzer
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Using the CLAS-g12 dataset we selected events with four charge pions,
measured by the CLAS spectrometer and identifying a proton by energy and
momentum conservation.

A mass independent partial wave analysis was performed using an event
based likelihood fit.

HADRON 2015
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Kinematic Separation of the A*™ yp—A mmm
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Data Selection and
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Events/18 MeV/c?
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Features of the 31 sample yp—A mmwmw
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A total of 13 partial waves were included in the M () (GeV 1)
. . . . fast
high mass region and 9 partial waves in the low M, >1.5GeV

mass region for the PWA fit presented here.
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leakage of @,(1320) from the P-wave

Total Intensity of 2-+ waves
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The importance of the J7“=1"" partial wave

is still being investigated.
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[_.ambda i1dentification

yp—>p1T'Tr'1T+K+

All particles are observed in CLAS except for
a missing 7 which is obtained via energy-
momentum conservation.
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Future plans include kinematically constraining
the A invariant mass
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Background Reduction

Only Events below the K/t separation threshold are chosen.
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Low t' cut to enhance peripheral production
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Baryon Backgrounds
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Partial Wave Analysis

* 16,500 events subjected to mass independent partial wave analysis
- worlds largest A K" " T photoproduction dataset to date
* Isospin = %2 amplitudes parameterized by J"M¢(isobar)
* Main decay mode are K'(892)n* & pK* but also include: K* (1430)n*, oK*, xm*

Normalization Integrals

U = / Ao(7:) AL (73 )n(7: )dT;

A Study of the dependence of the decay amplitudes on the (K™ ™ ) mass

Mass independent fit
Data is binned in 100 MeV bins, then

shifted by 50 MeV

Diagonal Real(MNI)

19 waves included in the fit
Flat background included in the fit

Rank 1 Spin density matrix

HADRON 2015
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AccNI 1+D,Rho VS Mass(KPiPi)

% 1+1-DRho
4+ 1+1+D,Rho

1.2 14 1.6 18 F
Mass(K*n*n-) [GeV/c?]
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o 1.

PWA Results Mass m = 1414 £ 15 MeV (S = 1.3)

Full width I = 232 £ 21 MeV (5 = 1.1)

P

. + K*(1410) DECAY MODES Fraction (;/T) Confidence level (MeVic)
1'P,K*(@892) &t K*(892) > 40 % 95% 410
- Kr ( 6.6+1.3) % 612
45’0:_ K_ﬂ < 7 % 5%, 05
- KO seen 619
400 K*(1410) - K'(892) r*
o 350/ 1P, p Kk
v = ~ - P K
> = *}E:;. -
o 300/~ ) 450
. : 2% :
S 250 2 400
o = ') =
E 200} {» 350
- ¢ =
150} i {‘ > 300
= s -
100~ + i i o 2500
: E -
3 200
: ; { ! +i§i.;. § ol %5'
L 1 ]. 1 L 1 ]. 1 'l 1 ] 1 | i 'l 1 L 15“:'_ &
e PR ¥ S O s s a I R %,
Mass(K* m* ) [GeV/c?] 100 { Q{z‘
ﬂ:li*1;§|i+lll+{lldifl |§il
1.2 14 1.6 1.8 2 2.2
Mass(K* " ) [GeV/c?]
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shown are the accepted yields
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PWA Results 1t
1*, p K* Intensity

1+ , K*(892) n* Intensity

800
- 5001
700 \ i | A
- q - &
- - s ® {,;,
600} N 400 ,/{.)
= - ‘JO L B {?
L s00f «. T [ I -
2 L Y. = 3001
P: % g |
g "k 1[ i 2. S
= 200
g 300} h + 2 - +
2003— {{' H + 100 * I
1uuf— + - ++ HH}
= * +* u | | I T T T T N U A A N N AN O Y A A
T A ..L|.”|.J?;J L B 2 a2
09214 186 18 2 2.2 Mass(K* 1* ) [GeV/c?]

Mass(K*' " ) [GeV/c?]
The K,(1650), reported but not confirmed

P 1 - Mass: 1600-1900 MeV
K1(1400) I(7) = 3017) ~Width: 150 — 250 MeV
Mass m — 1403 + 7 MeV - Reported decay modes: K, KO
Full width I' = 174 + 13 MeV (S = 1.6)

Hussein Al Ghoul, Hadron 2015 15
shown are the accepted yields
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PWA Results 2, pK* Intensity 2*D

4501
400 ! %
: I %
2+ , K*(892) n* Intensity > 3505 %,
- = - =
450f S 3000 2.
= Ly =
400:— EZSO:— | . I .
3 S F '
2 3001 . -
g 250/ %*5 =
P %, 100/ } {
5 200 ' S0- 1 i i
150} ! n:lflll.lullu 11*‘}
E 1.2 14 16 1.8 2 2.2
100} + l l Mass(K* m* - ) [GeV/c?]
IR
09 {|i*+g . .
1.2 1.4 1.6 1.8 2 2.2 K5(1430)" mass m = 1425.6 =+ 1.5 MeV (S =1.1)

K5(1430)° mass m = 1432.4 £ 1.3 MeV
K3(1430)* full width I = 98.5 + 2.7 MeV (S = 1.1)
K3(1430)° full width I = 109 + 5 MeV (S = 1.9)

Mass(K*w* m ) [GeV/c?]

Hussein Al Ghoul, Hadron 2015 16
shown are the accepted yields
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See Aristeidis and Hussein for details




