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Experimental program of A2 collaboration on MAMI-C:

1. Mesons rare decays

2. Resonances study

3. Medium modification

Resonances study:

2. Study of multy particles final states as resonances filter

3. Deuteron as neuteron target

4. Threshold-crossing technique as a new tool for resonances study

The similar programs are in progress at BONN(Crystal Barrel) and JLAB(CLAS)

1. Comparison with the most sophisticated experimental sets(ELSA, CLAS)

2. Physics motivation and eperimental advantages

3. Analysis :

Bonn-Gatchina

Mainz-Tomsk

CLAS analysis

1. Double-polarization experiments – main goal

What is advantages of A2-collaboration in comparison

with the best world experimental set?



The beam energy was increased from 850 to 1500, 1545, 1600 MeV



Experimental set CB&TAPS and Tagger on MAMI-C:

1. Standart resolution of CB&TAPS

2. Full and uniform solid angle.

2. The tagger beam energy resolution 4 MeV for tagger

1 MeV for microscope



The comparison of missing-mass spectra from  CB&TAPS and CLAS

experimental sets.  The CLAS is aimed mainly on study of charged final states

using magnetic spectrometr. CB&TAPS is aimed on neuteral final states.

Nevertheless the missing-mass resolutions for protons is ruther similar.



Reaction p -> o p 
filter for

D33 (1700)

Physics motivation – resonances study

Two-body reaction -filters for  well-known

resonances. Double spin experiments-main aim

now.

Multy partical final states -additional filter 

for other  poorly stadied resonanses



p -> o p 

circles:

blue  – Tohoku 06

red – CB@ELSA 04

(syst. err. 20% is not included)

green – GRAAL 08

black – this work

lines:

violet  – best fit

light-blue – (1700)D33

red – (1600)P33

green – Born terms

Reaction model with

two decays channels. 

The high statistics permits

to study reaction mechanizm

without additional data

Mainz-Tomsk model



 The high statistic permited to obtait the angle 
dependences

of  reaction cross-section. Fit of  the Mainz-Tomsk model  to 
the data gives the following parameters of  the D33(1700)  
resonance:

A3/2 / A1/2 = 1.45 ± 0.04 ,

Γ(Ȓ(1232) ) / Ȓtotal =  (2.1  ± 0.2)% ,

Γ (ȒS11(1535) / Ȓtotal =  (0.10 ± 0.02)% ;

The first results  for PDG



Threshold effects(“cusp”)

The “cusp” was observed in pion photoproduction

The same effect was observed in CB- ELSA data

The full width of the “cusp” is about 20 MeV

The effect is rather large and should be taken into

account in data interpritation.

What is real width(energy resolution)?



Comparison of CLAS results and preliminary A2 results. The A2 result is 

mach more clear. The threshold effects really exists and rather large. To observe

effects the beam energy resolution must be less then 5 MeV. The threshold 

effects shoul be included into analysis.

CLAS results A2 results



Missing resonances

Pentaquark problem – looking for

non-strange antidecuplet memmber -

resonance R(1680):

BONN, MAINZ, PNPI-ITEP





The preliminary result of looking for R(1680) on 

MAMI-C

Results on proton with microscope

Results on neutron



Deuteron as neuteron target

The total cross-section of eta-meson photoproduction on proton and 

neuteron from deuteron target in comparison with PWA Bonn-Gatchina

group.



Deuteron as neuteron target

Fermi motion and FSI problem

Bonn-Gatchina analysis of existing experimental data:

Fermi motion should be included, effect of FSI small



Fffect of FSI in eta-meson photoproduction on deuteron

1. Strong influence of NN FSI

2. Good beam resolution is needed to observe effect

3. Qusi-free production is not seen?



Reaction mechanizm with FSI

Simulation of FSI

Meson spectrum                              Proton spectrum  



The preliminary results from CB&TAPS on MAMI-C
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The energy spectra of protons(top) and mesons(bottom) from deuterium target

The spectra demonstrate not only Fermi smearing but some enhancement due to FSI



Conclusion:

The main aim of A2 collaboration now – double-spin experiments for

resonances study. The experiments must be carefully plannad.

There are some indications on interesting physics probmems which should 

be taken into account in experiments planning:

R(1680), FSI in deuteron, threshold effects.

All obtained experimental results are restricted by experimental resolution

or by Fermi motion.

How to improve results?  Statistics and resolution? Impossible to expect

a serious improvement in resolution or statistics. How can we use the main

advantage of CB&TAPS experimental set – good beam energy resolution?

New method(“threshold-crossing” ) for resonances study for CB&TAPS 

experimental set are developed.



Threshold-crossing technique

1. The resolution is mainly determined by beam energy resolution

2.The MAX Jacobian peak is a best ratio signal/backgroung

3. The method permits to study narrow resonances 

4. The “low” branch is sutable for resonances search for at high

energy like ELSA or  CLAS xperiments(poor beam energy and

good recoil proton resolution



The preliminary experimental results from CB&TAPS on MAMI_C

The results of TC scan:

eta-meson scan 3-6 deg

eta-meson scan 6-9 deg

omega-meson scan 3-6 deg

omega-meson scan 6-9 deg

The obtained width of omega-meson is in agreement with PDG



Comparison of MM and TC methods for hydrogen and deuteron targets
Hydroged target -red

Deuteron target green

The advantages of TC method :

Better resolution(ratio width of hydrogen and deuterons peaks

Better ratio peaks/background

Microscope should improve TC method



Kinematics of R(1680) production

+D -> R + PReaction

Kinematics of recoil proton

Experiment EPECUR in ITEP(ITEP-PNPI collaboration on pion beam):

1. two charged states

2. deuteron target

The TC method may be applied for pentaquark search for on D-target.

The experimental set must be added by proton detectors.

Pentaquark problem still exist. Experiments are planned in MAINZ

and PNPI-IHEP. The TC method may be applaied for looking for

R(1680)(eta-neuteron system) on deuteron targetin reaction:

+D -> P) ->                    +  ( P)     ->  R(1680)  + Peta+N
Two-body final state



Conclusion:

The new experimental data with high statistics permit to study in details  reaction 

mechanizm with a multy-particle final states.

The high beam energy resolution permits to find new unobservable effects in exitation

functions.

There are some indications on interesting physics problems    - pentaquark, 

neuteron target, FSI in deuteron.

All obtained experimental results are restricted by experimental resolution or by Fermi 

motion.

How to improve results?  Statistics and resolution? Impossible to expet a serious 

improvement in resolution or statistics.

New method(“threshold-crossing” ) for resonances study for CB&TAPS experimental set 

are developed. The new experimental data with high beam energy resolution are needed 

to confirm the sensivity of TC  technique(microscope should be included).

The main aim of A2 collaboration now is a double-polarization experiment 

for resonances  study.  All item mentioned above should be taken into 

accout in planning  of  double-polarization experiments



Thank you


