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L. Tiator
CpaBHeHUue KonMM4yecTB HabnaaemMbiX B «MONMHbIX» 3KCNepUMeHTax
Mo POXAEHUI0 ME30HOB:

[MMOH-HYKNOHHOE paccesiHne — 4 HabngaeMbiX BO3MOXHbI
4 HabnogaeMbIX HYXXHbl 419 NOMTHOro aKCnepnumMmeHTa
0 HabnoagaemMbiX MOXHO NpeackasaTtb

doTOOOpasoBaHME NMMOHOB - 16 HabNgaeMbIX BO3MOXHbI
8 HabngaeMblX HY>KHbl OS5 MOSIHOro 3KCNepnuMeHTa
8 HabntgaeMblx MOXHO rnpeackasaTb

B0O3MOXHO, B YaCTHOCTU, namepeHne 16 nonsipusaumoHHbIX HabnogaemMblX B
dooTopoxaeHnn me3oHoB (p, h, K, ...) npn ucnonb3oBaHnn 32 pasnnyHbIX
BapMaHTOB NOCTAHOBKWN 3KCMEPUMEHTA.
...L.Tiator....arXiv:0705.3550v1 [nucl-ex] 24 May 2007
...L.Tiator...Zeitschrift fur Phys. A v.352, Ne 3, p.327 (1995).
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1) Abstract
|

TJ The differential cross sections and unpolarized spin-density matrix elements for the reaction yp — pw were measured
— using the CBELSA /TAPS experiment for initial photon energies ranging from the reaction threshold to 2.5 GeV. These
— observables were measured from the radiative decay of the w meson, w — 7"y, The cross sections cover the full angular

—range and show the full extent of the {-channel forward rise. The averall shape of the angular distributions in the

— differential cross sections and unpolarized spin-density matrix elements are in fair agreement with previous data. In
= addition, for the first time, a beam of linearly-polarized tagged photons in the energy range from 1150 MeV to 1650 MeV

07 was used to extract polarized spin-density matrix elements.

o0 These data were included in the Bonn-Gatchina partial wave analysis (PWA). The dominant contribution to w pho-

E toproduction near threshold was found to be the 3/27 partial wave, which is primarily due to the sub-threshold

N(1720)3/27 resonance. At higher energies, pomeron-exchange was found to dominate whereas m-exchange remained
© small. These {-channel contributions as well as further contributions from nucleon resonances were necessary to describe

-] the entire dataset: the 1/27, 3/27, and 5/27 partial waves were also found to contribute significantly.




In this paper, the differential cross sections and spin-
density matrix elements for the reaction

TP —+ pw (1)

are presented by reconstructing the w from the neutral
decay,
W— Ty — P (2)

2. Experimental Setup

The CBELSA /TAPS experiment was conducted at the
electron stretcher accelerator (ELSA) facility [4] located
at the University of Bonn in Germany. A 3.175 GeV elec-
tron beam from ELSA interacted with a radiator target
and produced bremsstrahlung photons. The radiator tar-
get was sifuated in a goniometer which contained copper
radiators of varying thickness along with a diamond ra-
diator for linear polarization. The unpolarized data uti
lized a copper radiator of thickness 3/1000 X (radiation
length). The polarized data used a diamond radiator. The
bremsstrahlung electrons were deflected by a dipole mag-
net into the tagging detector system (tagger). The tagger
consisted of 480 scintillating fibers on top of 14 scintillating
bar counters which partly overlapped. Using the knowl-
edge of the magnetic field strength and the hit position
in the tagger, the energy of each electron was determined
and used to tag each bremstrahlung photon with energy
and time information.
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Figure 1: (Color Online] The invariant ="+ mass distribution for
unpolarized data events which were subjected to the (-factor fitting
(background subtraction). These events survived all kinematic cuts.

The solid blue area shows the background subtracted using the )-
factor method. There were approcdmately 128,000 w's in this dataset.

10



W [GeV]
19 21 23 19 21 23 19 21 23

1+ -1.0- -09 - -0.8- -0.7 - —0.3- -0.2
—
D o5
L
=.
| S|
%' 10 - 0.833-0.867 - 0.933 - 0.967 - 0.967 - 1.00
B i 4t
5 ol W
i i i it I
> HH'I‘M i-l-l-"'“ et .p“
v - o o
.ﬂ’ﬁja—,—_,h.m

15 2 25 15 2 25 15 2 25 15 2 2.5

E, [GeV]

Figure 2: (Caolor Online) Exritation functions for yp — pw from CBELSA /TAPS (e) for selected angle bins. For comparison, the CLAS
data [18] are represented by 0O, the LEPS data [20] are represented by + (for the —0.8 - —0.7 panel], and the Giefien Lagrangian fit in [21] is
represented by - - = . The Bonn-Gatchina PWA solutions are represented by green lines: {full salution], (solution without 32+ partial
wave]. Statistical uncertainties are reported as vertical bars on each data point. The total systematic uncertainty for the CBELSA/TAPS
data is shown as a black band at the bottom of each plot. Each plot is labeled with its range in cosine of the polar angle in the center-of-mass
frame of the w meson (cos@ ¥ ]. The horizontal axis is measured in the energy of the initial photon. An additional horizontal axis at the

top of the fisure shows the center-of-mass energy.
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Figure 3: [Color Online] Total cross cection for p — pw from the
CBELSA /TAPS experiment (#) as a function of the initial photon
(K. ) and center-of-mass (W) energy. The error bars represent the
statistical uncertainty and the gray band represents the systematic
uncertainty. The Bonn-Gatchina fit is represented with a solid black
line. The largest contributions to this fit are (listed from largest to
smallest at the highest energies] pomeron-exchange (== « ==}, reso-
nant production of the JP = 3 /21 partial wave (), 3/2° partial
wave (sea), 521 partial wave (= ..}, and 1/2° partial wave (.. .).
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The 45—+ o dlfferentlal cross sectlons and spln-densiiy
meatrlx elemenis detecied In the o meson’s radlative decay
meeasured at tle CBELSA /TAPS experlmem have heen
presented. The experlmentally neeasured events wepe ob-
talned by lrradiating a Hguld ydeogen tanget with tagoed
phoions ranging In energy [om theshold up o 2.5 GeV.
The measured cross secilons presenied lere seem 1o he
systemailcally higher than some previows nweaspremenis.
This Indlcates a normalkzation discrepancy In particular
between CBELS A TAPS amd CLAS. The spln-demsiiy ma-
trix element, o, agrees well with the CLAS measurement
amd Trtler suggests that the cross section discrepancy 1s
related 1o an unknown Bawe with the absolute normalkza-
tlon, elther at CLAS or CBELSA /TAPS.

The Bn(za PWA solutlon Indicated that the dominant
contrlbutlons to the cross sectlon near threshold were 1le
sub-tlhreshold N[ 1TH) 3/2F resprance a5 well as the 32—
amd 5/27 partlal wawes., Toward higher emergles, the i-
chanme]l contributions lnereased In strength. They were
defined by & dominamt pomwron-exchange awd a smaller
p-echange, In additlon to 1l -chanme] amplitede, Do
ther contAbutlons hpny mecleon PesoBanoes wepe begulned
to deseribe the data. The 1/27, 3/27, and 5/27 parilal
waves showed slgnificant contrlbutlons 1o the PWA ol
tlon. The 127 wave was defined by two sub-ilireshold
resoma woes Interfering destructively with the N[ 188551 /2~

resonance. The N[LATH) and N [Z120) resonances created
the twio-peak structure seen n the 127 partlal wave ln
Flgure 3. The 5/2" parilal wave had sub-threshold conirl-
buthons along with tle N [HEN) resonance. Tn addition, at
keast ome previosly unseen higher-mass resonance above
2 eV was needed 1o describe the data.




Measurement of double polarisation asymmetries in w-photoproduction

H. Eberhardt®, T. C. Jude®, H. Schrmieden®, A.V. Anisovich™®, B. Bantes®, D, Bu]mdilm"""', R. Beck®, Yu. Beloglazov®,
M. Bichowd, §. Bise?, K Th. Brinkmann®, Th. Challandf, V. Crede, E. Diez®, P. Drexler®, H. Dutz®, D. Elsner®, R. Ewald®,
K. Fornet-Ponse”, St. Friedrich®, F. Frommberger®, Ch. Funke®, M. Gottschall®, A. Gridnev®, M. Griiner®, E. Gutzb®,
Ch. Hammann®, 1. Hannappel®, . Hartmann®, W. Hillert®, Ph. Hoffreister®, Ch. Honisch®, 1 ]ﬂfglﬁ'{, D). Kaiser®, H. Kalinowsky®,
F. Kalischewski®, §. Kammer®, 1. Keshelashvilif, V. Kleber®, E. Klein®, E. Klempt®, K. Koop®, B. Kruschef, M. Kube?, M. Lang®,
L Lopatin®, Y. Magl‘u‘bi{, K. Makonyi®, V. Metag®, W. Meyefj, 1. Miiller®, M. Nanove®, V. Nikonov®®, R. Navatny®, D. Fiontek?,
§. Reeve®, G. Reicherz®, T. Rostomy'unf, §. Runkel®, A. Sarantssv'*  St. Schuepeh, Ch. Schmidt®, R. Schmitz®, T. Seifen?,
V. Sokhoyan®, V. Sumacheve, A. Thiel®, U. Thoma®, M. Urban®, H. van Pee® D. Walther®, Ch. Wendel®, U, Wiedner?,
A. Wilson®, A. Winneback®

4 Physikalisches Tnstine, Universitds Bown, Germany

) * Helmbolrz- st filr Strahien- wid Kemphysik, Universitir Bown, Germany
:' “NRC Kucharov fnstinge, Peersburg Nuclear Phyvsics Instinee, Garhing, Russia
b 4 st filr Experimentalolysik I, Ruhre—Universivir Bochun, Germany
| =fi. Physilaiisches fssing, Universitin Gigfen, Germany

- Fhnstinit filr Piysik, Universids Bosel, Switzerland

'Ll'— EDeparmment af Phvsics, Florida Stawe University, Tallahasses, USA
%
]
[

= Abstract

v

I The first measurements of the beam-target-helicity-asymmetries E and & in the photoproduction of w-mesons off protons at the
¢ty CBELSA/TAPS experiment are reported. E () was measured using circulary (linearly) polarised photons and a lengitudinally
— polarised target. E was measured over the photon energy range from close to threshold (E, = 1108 MeV)to E, = 2300 MeV and

IEI { at a single energy interval of 1108 < E, < 1300 MeV. Both measurements cover the full solid angle. The observables E and

& are highly sensitive to the contribution of baryon resonances, with E acting as a helicity filter in the s<channel. The new results
| indicate significant s-channel resonance contributions together with cantributions from tchannel exchange processes. A partial
.-"‘ wave analysis reveals strong contributions from the partial waves with spin-parity J© = 3/2*,5/2*, and 3/2".
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Figure 1: w production via r-channel o* ( Pomeran) exchange { left), s-channel
n? exchange (middle) and s-channel intemediate sonance (right).
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6. Summary and outlook

The first measurements of the double polansation observ-
ables E, &, and &, for yp — pewhave been reported. The beam-
target-helicity asymmetry £ was measured from threshold to a
photon energy of 2300 MeV, and & and &, were measured at
a single bin in photon epergy at 1108 < E, < [300MeV. The
results clearly show that s<channel contnibutions, in addition
to the expected r-channel contributions, have significant impor-
tance in w photoproduction close to thresheld.

A fit to the data within the framework of the Bonn-Gatchina
partial wave analysis requires significant contributions of the
partial waves with J© = 3/2%,5/2% and 3/2 to w photopo-
duction.

A possibility to improve statistics in the w channel 15 to ex-
ploit the mixed charged decay (w — m*n~n" ) with a branching

ratio of 89.2 % [4]. This cannot be done within the present
CBELSA/TAPS setup but will instead be pursued with the new

BGO-OD expeniment [40, 41, 21] at ELSA. The BGO-0OD ex-
penment will also be used to analyse other vector meson chan-
nels (forexample ¢ and K* production) off the proton and neu-
tron, in order to study r-channel exchange processes and the
contributions from nucleon resonances in greater detail.
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Commissioning of the BGO-Open Dipole setup at beamline S of ELSA.
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Strangeness Photoproduction at the BGO-OD Experiment
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BGO-0D 15 a newly commissioned expenment to investigate the intemal structure of the mucleon,
using anenergy tagged bremsstrahlung photon beam at the ELS A electron facility. The setup consists
of a highly segmented BGO calonmeter swrounding the target, with a particle tracking magnetic
spectrometer at forward angles. BGO-0OD 1s ideal for investigating meson photoproduction. The
extensive physics programme for open strangeness photoproduction is introduced, and preliminary

analysis presentad.
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patticles in the fol wald speciiometsl. Plominent keci of chalgesd pions and piotons ave visible. ic) The miz=zing
ime=soh ) maes fiom piclons detscied in the foiwaid speclicmete L Meson mz=es labelled ihz=d. (All analysiz &
pi=liminat y, colont online.)
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Flg. 2. K% identification in the BOO ball ( pi=liminaty ). (a) An ihitial closi=l iz s=paisi=d by time= 1o an
incidenizob-clozt=l of ciysiak { blo=iand d=cay snb-clusl=i (i=d). Th= fim= ih==1i =ac h ci yztal ihd col=s the time=
of the m=azni=d en=igy d= position. ( b) The =n=ig y of the decay sob-clostei. The peak a1 133 MeV coli=sponds
o the u* sheigy d=position when the £* decay= viathe y*v, mod=at ==l The shookdet exd=nding 4o 350 M=V
iz doe 1o the 7*1° decay mods. The dizciepancy belween simolsed and expelimenial d=ia iz do= 1o the light
collectioh behaviont of the photomuollipli=i{oke ned y=1 impleim=ni=d in the simolsdion. (c) The time diff=1=nc=
betvwesh the incident =ubcloser fiom sopping the K*, and the decay sob<cluster fiom the K* decay. An
=xpohehiial fil yi=lds a lf=time clos= 1o the accepled valoeof 12 n=
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Flg. 3. (a) Photon en=igy afi=l a Loteniz boost info the mi=ing hyp=ton 1=t fiame, fol =xp=iime=nial d=ia
iblack lin=1, simolad=d KA (zhaded blo=lin=) and simuoloi=d Kvd (zhaded t=d line). (b} The miz=ing h_'.'l:l_-l-:lh
me= fiom K deiscisd in the BGO for all expetimenial daia (bloe line) and events whels the Il Av &
{agged (1=d line). (c) Evenis whei= the T — Ay iz tugged (v=d line), the =fici=ncy scaled backgionnd fiom
mizide ntified T — A ¥ candidates |;:|1:|.:|_|_-.:I_Pu|_1:|||_- lin=}, and the yi=ld of E+T0 ofimi gnbiiaction of backgionnd
ithick black line). All prelitmnaty.
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Flg. 4. The miz=ing mam of the hype=ich i=coiling fiom the &+ when d=niifisd in the foi wald spactiomet=i
(preliminaty).(a) Requiting an eneigy de position les=than 250MeV and a teconsincisd 717 inthe BGO ball
accmninales the K*Asiate= (b) Requiling only an sh=igy de positicn les= than 250 MeV acosniomes the £+
and K* A final strdes. (c) Requiting only a imconzttocied 10 in the BGO ball acosnines highe=1 lying " zties.
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Driftkammer - Aufbau

8 Driftkammern mit je 2 Signaldrahtebenen Senkrechter Schnitt durch eine Kammer
Yo Xoo Yy Uy Vi X
: /4 » * ko Ty ¢
: ® ’ @ > #i ’ o n
» » - "T"' 1 15 L1
0° 0° 17 mm
Spurrekonstruktion
Bisher: Verbesserte Rekonstruktion:
Position der Dr3hte als Hit-Position MNutze Driftzeit zur Verbesserung der

raumlichen Aufldsung
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NMnaHbl Ha 2016 T.

BoHH, CB-ELSA:
3aBepluieHne MmoaepHU3auum yCTaHOBKU, BbIXoa Ha Habop
CTAaTUCTUKMWU.

BoHH, BGO-OD:
OGecnevyeHne HaaEXHON pPaboOTbl AETEKTOPOB.
YyacTtue B UMKIax uamepeHum.
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