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Segmented, electromagnetic calorimeter
94% of 4n

672 Nal Crystal
High efficiency for photons and neutrons
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Charge Exchange

np =2 7'n

Alexander Starotsin, UCLA
Mike Sadler, Abilene Christian University
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Radiative Capture of Pions on
Protons

TP =2 yn

Thesis of Aziz Shafi
The George Washington University



Advantages of Radiative Capture
Experiments

 As in photoproduction it fixes the g2 =0
point, important for understanding the

behavior of baryon resonances at higher
momentum transfer.

* The inverse photoproduction reaction
yn—>1 P has the disadvantage of requiring
corrections due to the lack of a free

neutron target. Must use yd->npp and
make “deuteron” corrections.



Final Results

18 Differential Cross Sections with 10%
Statistics.

Large angular range: 18 angular bins.
Large range in momentum
pr =238 MeV/c — 748 MeV/c
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Results

« 324 data points: largest number of data
from and single experiment spanning this
energy range.

* The largest (yet relatively small) effect on
the SAID analysis shows up in the Neutron
Magnetic Multipoles.



Production of Etas on Protons

TP =2 NN

Thesis of Nicholas G. Kozlenko, PNPI
Analysis of Serguei Prakhov, UCLA
Thesis of Thomas W. Morrison, GWU"

‘used LAMPF Neutral Meson Spectrometer in feasibility study
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Summary

Crystal Ball at BNL collected several
hundreds of data points over a large
energy and angular range.

These data the latest and maybe the last
set of points for the foreseeable future.

While tightening error bars, the SAID fits
did not change significantly.

We at the DAC see this as a good thing!



The Crystal Ball at MAMI

A program exploiting the high
photon and neutron detection
efficiency of the Crystal Ball and
Taps



The Crystal Ball

Segmented, electromagnetic calorimeter
94% of 4n

672 Nal Crystal

High efficiency for photons and neutrons
PLUS

The forward TAPS detector will be used as
an end cap — 98% of 4=

TAPS also efficient for neutrons



MAMI

Mainz Microtron

MAMI B Tagged Photons to 800 MeV
MAMI C Tagged Photons to 1500 MeV
Circularly polarized photons

Linearly polarized photons

LH2 and LD2 targets fit in Xtal Ball now
Polarized H2, D2 available next year




Collaboration Physics Program

« Phase One: Present MAMI-B conditions

w(A™) from yp —> y'n°p Done!
yp(n) —> neutral mesons p(n) Analysis!

« Phase Two: MAMI C

w(S11) fromyp —> y'mp
Ypo P(N) —> neutral and charge mesons p(n)

* Phase Three: MAMI C & Polarized Targets

Ypol Ppoi(Npor) —> Neutral and charged mesons p(n)



Tracker and Target Counter

Reduces background
Allows charged particle detection

Tracker
— Cylindrical Wire Chamber

Target Counter
— Scintillation Counters

First Thing — Measure Neutron Efficiency
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The Photoproduction of Neutral
Mesons from the Neutron

We plan to exploit the unique photon and
neutron detection properties of the Crystal
Ball and TAPS at MAMI by measuring the

simple photoproduction reactions

yn —> n'n
y N —>1nn
yn—>n'n
y N —> ®n



In this same energy region we plan to
study

the cascade decays
yn —> n'n’ n
yn—>n'nn

electromagnetic properties of resonances
by searching for radiative decay chains
that result in a 7’ or n y final state

N* —> yA
N* —>v S,,(1539)
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