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The Crystal Barrel / TAPS Experiment at ELSA
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Photoproduction cross sections
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At high excitation energies:
Multi-meson nal states play a role of increasing importanc e



Multiparticle nal states: p! p 2% pt p?@

Search for N = _ : _ ; CB-ELSA
p! p4
) p! p°°
and p! p °
clearly observed
— \[* D
A p! p?
0 -
p! N = ! o1 p 00 ph _
9 e D(1232) 100! ‘
ﬁ _ _ _ ﬂu 0 | D(1232)
. . \—UO 1000
isospin selective ) investigation of cool
the  -spectrum Proton |

1000 1500 2000
m(pp°)



B U. Thoma et al., PLB 659 (2008) 87
10 |~ e CB-ELSA o . o .
C o oRaaL P . CB-ELSA Fit including additional data from:
8| o TAPS | - single meson photoproduction,
g | - p! n2 9 (cBall),
= [ - P11, S11, P33, D33- N-partial waves
2T
“ $ Event based maximum likelihood t
2
- & . ) Determination of resonance properties:
@.m_ Hw 1.4 15 16 17 1.8 m, i ( ON: Pq1: D13 + )
M(gp), GeV/c?
Results contradicting naive expectation: I mT
20— C
e.g.: D13(1520) ! decay with L=0 L=2 . | DATA . MH
D13(1700) ! decay with L=0 < L=2 =& .
D33(1700) ! decay with L=Oor L=2 = | phase spacel = -
I Measurement of double polarisation i . Hm_h?_éz_z?

observables necesarry M(pp), Gevic? M(pp), Gevic?



B U. Thoma et al., PLB 659 (2008) 87
10 - m Mwwﬁﬁ CB-ELSA Fit including additional data from:
8l » - single meson photoproduction,
e I - p! n2 9 (cBal,
6[— .
= [ - P11, S11, P33, D33- N-partial waves
7oA $ Event based maximum likelihood t
o |- .
Y . ) Determination of resonance properties:
0> 13 14 15 1o 17 18 m, i( 9%N; Pu; Diz; +:)
M(gp), GeV/c?
PWA-Prediction:
Results contradicting naive expectation: N JPMRSARARERALALLLLLL LN
e.g.: D13(1520) ! decay with L=0  L=2 T | e ]
D13(1700) ! decay with L=0 < L=2 e H
101 Ml.
D33(1700) ! decay with L=0 or L=2 -

I Measurement of double polarisation -
observables necesarry S

L L |
300 400

500

PR T
600

PETE E R
700 800

E,/ MeV




p!

p ° O.CBELSA/TAPS

(V. Sokhoyan, Bonn)

/L

& 107 Eg= 1500 - 1600 MeV 2.5 E,=2000- 2100 MeV
o L B B L B Nl R NP S PN U I
[ £t _UHwﬁ_.mNOv
Bl D13(1520 4000~ 100
30001 Hwh ) H « X(1660)
L « 80
25001 D13(1520 100 3000 XG.@@O
i - [
2000F : Upwﬁ_.m
- 200 ]
[ 20001
1500~ [ [(1232)
D(1232) @ > i w
1000 b vt e e 1100 gl e L e e _ “10
1000 1500 2000 2500 3000 o 1000 2000 3000 4000 0 (o)
+
Ey = 1500 - 1600 MeV
= & 1 A
=1 + A {  CB-ELSA data
S0~ * % ¢ {w 7
1 4 N4, ¢+ | CBELSATAPS data g
e » * 1 (preliminary)
‘ ¢
T ) b Di(1520) ,
. T Proton
L Uﬁmwmv .
o—&- , L -
1000 1500 m(p®) [MeV]

&
810 mm&omﬁoozwﬁ _—
5000 H_.wA m

« «xﬁ@mov

4000

3000 X(1660)
-
D
: .
200013123
0
HOOO 1 1 1 1 % 1 1 1 1 % 1 1 1 1 % 1 1 1 1 _ 1 Lll_\ How
1000 2000 3000 4000 5000

m?(pp°)

v Clear observation of
baryon cascades !
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$ Data presently included in the PWA
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Ambiguities in the PWA - measurement of polarisation
observables

CB/TAPS beam-asymmetries , provide additional information for the PWA

but the PWA-solutions are still not unambiguous:

Single pseudoscalar meson photoproduction

Complete experiment
_ 8 observables needed

Double pseudoscalar meson photoproduction

_ 15 observables needed
(Roberts, Oed)

) Double polarisation experiments needed !

Crystal Barrel/TAPS at ELSA:

Experiments with longitudinally polarised target and pola rised beam started



Circularly polarized beam and longitudinally polarized ta rget
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Double Polarisation Experiments at ELSA

Experiments with: - linear or circular polarised beam
- longitudinal polarised target (frozen spin butanol)

Polarized Target Crystal Barrel
+ Inner detector
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counts

Double Polarisation Experiments at ELSA

Online spectra: circularly polarised beam, longitudinall

y polarised target
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) First asymmetries observed



The new CBELSA/TAPSdata P ! p

Count rate differences plotted: M. Gottschall, Bonn

Clear asymmetries observed !

complete angular coverage

)  New and important information for the PWA



The new CBELSA/TAPSdata 8 ! p %  (mcotschalgon)
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CBELSA/TAPS data P _ P 0 0 (D.Piontek, Bonn)
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Double Polarisation Experiments $ G

First online spectra: linearly polarised beam, longitudin ally polarised target
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P 0 (A.Thiel, Bonn)
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Summary, Polarisation observables

Polarisation observables in Meson Photoproduction:

Photon Target Recoil Target—Recaoll
x0 yO z0| xO » 0 0 0
X Yy z X Z X Z
unpolarized O T O[]0 P 0| Tyo Lyo T,0 Lo
linear - |H (-P) -G |Oyxo (-T) Ogzo|(-L z0) (Tz0) (-Lxo) (-Txo)
circulary |O|F O -E[Cyxo O C,of O 0 0 0]
, measured so far
p! p %p;p Spp % %Gp %ip OKK O TIKO O
» ! op %psiphp % %p °
G, E presently measured + transverally polarised target in preparation

$ a step closer to a complete experiment
and to a better understanding of the hadron spectrum
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