
particle losses in the main (disk and 
washer) part of the linac have been 
minimized to three parts in ten 
thousand at the pulse current of 
17 mA, and the average beam 
intensity increased in turn up to 50 
microamps. 

With many improvements in 
radiofrequency power supply, beam 
diagnostics, and automatic control 
systems, together with a new beam 
tuning method, the MMF linac in 
1993 provided 3190 hours of stable 
operation, despite budgetary difficul
ties. 40% of this time was devoted to 
experimental physics at beam 
energies between 250 and 420 MeV, 
and another 40% was spent on 
isotope production at 160 MeV. The 
rest was used for accelerator physics 
and beam quality improvements. 
With the main experimental hall for 
the storage ring and secondary 
beams not complete, a small experi
mental area was constructed at the 
exit of the accelerator tunnel . 

Two dipole magnets and three 
quadrupoles deflect and focus the 
primary proton beam to the experi
mental installations. Three additional 
quadrupole doublets at the end of 
accelerator match the beam from the 
accelerator with the proton channel. 
The beam is focused on the target to 
a spot about 3 mm across. Special 
beam diagnostics include three 
profile detectors, a magnetoinduction 
detector and a Faraday cup. 

The first experiment ready for data-
taking measures the energy depend
ence of pion production on nuclear 
targets. Its main purpose is to solve 
the long-standing puzzle of a narrow 
resonance structure in proton-
induced pion production on medium 
nuclei near 350 MeV proton energy. 
A narrow (only 7 MeV width ) reso
nance was observed with low energy 
pions by an INR-JINR collaboration 
in Dubna and at Saclay, but has not 

been confirmed in recent work at 
TRIUMF. 

For the measurements of pion 
spectra, two detector systems are 
installed. The first is the CLAMSUD 
pion spectrometer developed by 
INFN, Catania, Italy. Covering a large 
solid angle (30 msr), with high 
momentum acceptance (±20%) and 
good momentum resolution (0.2%), it 
has a very short mean trajectory of 
only 1.66 m. Several planes of drift 
chambers and scintillators are used 
in a focal plane. Improved particle 
identification is supplied by four time-
of-flight detectors. The pion spectra 
at several momenta will be measured 
in 1-2 MeV proton energy intervals 
for several nuclear targets near 350 
MeV, taking advantage of the smooth 
energy variation provided by phase 
adjustment of the accelerator. 

The second detector system is the 
range telescope with 12 semiconduc
tor detectors developed by Moscow's 
Engineering Physical Institute, 
followed by 14 scintillators. This 
system is able to measure pion 
energies up to a few MeV. It can also 
measure nuclear fragmentation by 
protons, and the first helium 3 and 
helium 4 spectra were obtained 
during the latest run. This year more 
than 1000 hours are scheduled for 
physics measurements. 

A new powerful radioisotope pro

duction facility began operating at the 
intense MMF 160 MeV beam . The 
shielding water cooling system and 
control system are adjusted for target 
bombardment with a beam current of 
more than 100 microamps. INR, in 
collaboration with TRIUMF, has 
developed a new method of stron
tium 82 production using thick 
rubidium targets. This radionuclide is 
used for Positron Emission 
Tomography in medical diagnostics. 
Germanium 68, cadmium 109 and 
sodium 22 were also supplied for 
medical and technical applications. 

ITEP MOSCOW 
Spectrometer for 
export 

In the framework of an official col
laboration between Moscow's Insti
tute for Theoretical and Experimental 
Physics (ITEP) and the German GSI 
heavy ion Laboratory, Darmstadt, a 
high energy heavy ion spectrometer 

Longitudinal (a) and transverse (b) magnetic 
field distributions in the ITEP Moscow 
spectrometer magnet recently supplied to the 
GSI heavy ion Laboratory, Darmstadt. 
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