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Channeling anomaly resolved
A measurement has been made recently of the

resonance transfer and excitation (RTE) of helium-like
(+33) bromine-79 ions channeled along the <110> axis
of a thin gold crystal.

The KLL resonance was clearly observed and
has the intensity and width expected from theory. This is
the first measurement to demonstrate clearly such
behaviour; it definitely contradicts a published
experimental claim of an anomalously strong and
narrow RTE resonance along this axis.

The 0.9 n.m thick crystal was bombarded with
an 18 MeV-per-nucleon bromine beam from the TASCC
cyclotron degraded to various energies around 13 MeV/u.

Open invitation to bi-weekly
research talks

An informal series of bi-weekly talks has been
instituted recently at TASCC to provide a forum for
researchers to discuss experiments recently completed
or planned for the near future. Each session usually
comprises three 10-minute talks given by representat-
ives of the various experimental groups, either visiting
researchers or TASCC staff.

Talks, which typically cover experimental
setups, preliminary analysis/interpretation of data, and
future plans, are followed by general discussion. An
overhead projector is commonly used to present the
material.

Meetings are held every second Tuesday at
10:30 in the TASCC library/coffee-room. Visiting
researchers are warmly invited to attend any of the
sessions, which continue September 1,15 & 29.

Tape scanning program now
available on workstations

The TASCC general-purpose tape replay
program used on the CCUR data acquisition/analysis
computer systems has just been made available on our
SUN workstations.
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Event-by-event data are read from an 8mm-
Exabyte tape-drive and sorted directly to memory at a
speed comparable to the CCUR-3280.

Most of the code is now written in Fortran 77,
will be easy to maintain, and is portable to other
platforms. The original histogram file structure is
maintained so that spectra can be transferred conven-
iently between computer systems for further analysis.

The code was ported to the workstations by
David Shyong, a Simon Fraser co-operative student.

Facility report for July, August
An electron-capture decay experiment and a

low-energy bombardment of UO2 fuel were completed
at the start of the recording period. One of the two beams
used for fuel bombardment was produced with a Tandem
terminal voltage of only 911 kV, believed to be a record
low value for MP Tandem accelerator operation.

Other experiments included: four 8n spectro-
meter runs; an AMS control software test; a resonant
transfer and excitation study; two particle-facility
runs; and an ISOL run.

A scheduled week-long shutdown commenced
the first week of July. Repairs and modifications to the
de-ionized water system were performed while the
Tandem was opened for inspection and small changes
to improve high-voltage operation.

Cyclotron maintenance was also undertaken
during the shutdown and included repairs to the foil-
changing mechanism and routine lubrication of its chain.

A trip of the de-ionized water system caused a
one-day shutdown of beam-line magnets and other
systems through the facility at the end of July.
Unseasonably cold river water had led to the water-
chiller being shut off, but this later caused overheating
of the system water inventory.

During a 14-day reaction experiment, a low-
energy charging chain in the Tandem broke and was
replaced. Beam was interrupted for two days.

Beams produced during the two months were:
8 and 15 MeV protons; 60, 70, 75 and 115 MeV oxygen-
18; 840 MeV magnesium-24; 142 MeV aluminum-27;
140 MeV silicon-30; 100 and 167 MeV chlorine-37;
1420 MeV bromine-79; 2 and 100 MeV iodine-127.
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John Wills joins TASCC
Technologist John Wills has just joined TASCC

Accelerators and Development branch after transferring
from CRL's Accelerator Physics branch. Initially John'
will work on maintaining the cyclotron's foil-changer
and will assist in the ongoing development of the high-
voltage deflector. He will become involved in ion source
development in the near future.

Jozef Mouris, who has been handling some of
these systems since early construction of the cyclotron,
will soon complete his TASCC attachment.

Len Shankland, who has been responsible for
much of the development of the cyclotron's main
magnet and beam-steerer control systems, has already
completed his attachment and has returned to
Accelerator Physics.

Clarence Hoffmann, one of the original
designers of the superconducting cyclotron, has now
reduced his involvement to 50%. He still leads
development of an intermediate electrode for the
deflector, maintains the beam-dynamics codes for the
cyclotron and is studying schemes to enhance magnetic
deflection in the midplane.

Science academy students
test beam monitors

This summer, students from the Deep River
Science Academy ran tests of a new TASCC beam-
monitoring system. They developed the system over the
summer as part of a work project supervised by TASCC
staff and a university-level instructor employed by the
academy.

The summer school offers high-school credits
for successful participation in research projects in
biology, chemistry or physics. Projects can be chosen at
the Chalk River Laboratories or the nearby Petawawa
National Forestry Institute.

Budding scientists came from across Canada for
the 6-week experience. Of the 42 students accepted this
year, 30 were female, a large increase over last year. The
concept has proven so successful that plans are being
finalized to extend the non-profit academy next summer
to Pinawa, Calgary and possibly Victoria.

July, August experiments

Experiment

Researchers

Beam
Duration

Exploratory study to observe and measure the relative intensity of the electron-capture decay
of technetium-100. The X-ray spectrum produced was measured in a thin hyperpure
germanium X-ray detector and those events arising from the beta-decay of technetium-100 to
ruthenium-100 were vetoed with about 85% efficiency. The limit observed for the branch is
about 2 x 10"5, twice the value predicted by theory.
B. Sur and E. Bonvin (Queen's U.)\ E. Hagberg, J.G. Hykawy, G. Savard, V.T. Koslowsky
and J.C. Hardy (TASCC)
8 MeV protons
2 days

Experiment
Researchers

Beams

Duration

Irradiation of UO2 fuel samples for exploratory study of krypton-85 gas release.
P.G. Lucuta and R. A. Verrall (Fuels and Materials Branch, CRL); J.S. Forster and
H.R. Andrews (TASCC)
2 and 100 MeV 127I+l-9

1 day

Experiment

Researchers

Beam
Duration

Study of superdeformation in the residual nuclei lead-196 and mercury-193 with the 8
spectrometer and CsI(Tl) miniball. Preliminary analysis of half the data reveals clear
evidence of the known superdeformed bands.
G. Zwartz, T.E. Drake, M. Cromaz and J. de Graff (U. of Toronto); H.R. Andrews,
A. Galindo-Uribarri, D.C. Radford and D. Ward (TASCC); V.P. Janzen (TASCC/
McMaster U.); D. Prevost (McMaster U.)\ S. Pilotte (U. of Ottawa)
115MeV18O+8

5 days



Experiment

Researchers

Beam
Duration

Commission 80-counter array of particle detectors and experimental setup for imminent
reactions-facility experiment.
R. Roy, C. St. Pierre, J. Pouliot, L. Beaulieu, D. Dore, Y. Larochelle, E. Jalbert, A. Pelletier
and R. Laforest (U. de Laval); D. Horn, G.C. Ball, E. Hagberg and A. Galindo-
Uribarrif TASCC)
35MeV/u24Mg+11

4 days

Experiment

Researchers

Beam
Duration

Spectroscopic study of high-spin states in neutron-rich nuclei with the 8JI spectrometer and
CsI(Tl) miniball. Coincident gamma-ray measurements obtained at TASCC extend data to
high spin in nuclei such as palladium-108 and silver-111.
D.P. Balamuth, P.H. Regan, K.R. Pohl, P. Raines and J. Bush (U. of Pennsylvania);
S. Pilotte (U. of Ottawa); S.M. Mullins (McMaster U.); D. Ward and A. Galindo-Uribarri
(TASCC); V.P. Janzen (TASCC/McMaster V.); G. Zwartz (U. of Toronto)
60 - 75 MeV 18O+5

3 days

Experiment

Researchers

Beam
Duration

Study of RTE (resonant transfer and excitation) for bromine-79 ions channeled along the
<110> axis of a thin gold crystal. Degrader foils were used to reduce beam energy from 18
MeV per nucleon to as low as 13 MeV per nucleon
J.S. Forster, G.C. Ball, W.G. Davies and J.S. Geiger (TASCC); J. Andersen (Aarhus U.);
J.A. Davies (McMaster U.)
18MeV/u79Br+33

7 days

Experiment

Researchers

Beam
Duration

Test of beam-monitoring system for the atomic physics group. The system uses scintillator-
diode detectors to measure low-intensity beams by direct counting of particles.
J.S. Forster and G.C. Ball (TASCC); M. Girard, J. Orman and R. Ross (Deep River Science
Academy)
18 MeV/u 79Br+33

1 day

Experiment
Researchers

Beam
Duration

AMS test of new control software
H.R. Andrews, V.T. Koslowsky, Y. Imahori, W.G. Davies, J.W. McKay, B.F. Greiner and
J.C.D. Milton (TASCC); R.R. J. Cornett, G.M. Milton, L.A. Chant, S. Causey and
D.J. Rowan (Environmental Research Branch, CRL)
100 MeV 35-37Cl
5 days

Experiment

Researchers

; Search for superdeformation in thulium-190 with the 87t spectrometer and CsI(Tl) miniball.
On-line analysis revealed no evidence for superdeformation.

S. Pilotte (U. of Ottawa); H.R. Andrews and D. Ward (TASCC); G. Zwartz, M. Cromaz and
J. DeGraaf (U. of Toronto); G. Hackman (McMaster U.)

Beams
Duration

Experiment

Researchers

Beams
Duration
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5 days

Study of superdeformation in europium-144 with the $n spectrometer.
of data reveals tentative evidence for a superdeformed band.
G. Hackman, S.M. Mullins, T. Porcelli and D. Haslip (McMaster U.);
D.C. Radford (TASCC); S. Pilotte (U. of Ottawa)
142MeV27Al+11

4 days

Preliminary analysis

D. Ward and



Experiment

Researchers

Beams
Duration

Measurements of lifetimes of states in neodymium-135, and -136 using the Doppler Shift
Attenuation Method (DSAM) with the 8n spectrometer. The run yielded an excellent set of
experimental data.
S.M. Mullins, G. Hackman, T. Porcelli (McMaster U.); D. Ward and D.C. Radford (TASCC);
T.E. Drake and M. Cromaz (U. of Toronto); S. Pilotte (U. of Ottawa)
140MeV3 0Si+ H

5 days

Experiment

Researchers

Beam
Duration

Study of time evolution of magnesium-24 projectile multifragmentation at 35 MeV per
nucleon.
R. Roy, C. St. Pierre, J. Pouliot, L. Beaulieu, D. Dore, Y. Larochelle, E. Jalbert and
R. Laforest (U. de Laval); D. Horn, G.C. Ball, E. Hagberg and A. Galindo-Uribarri (TASCC)
35 MeV/u 2 4 Mg + n

14 days

Experiment

Researchers

Beam
Duration

Study of the l-forbidden decay branch in potassium-37 with ISOL. Preliminary analysis
indicates the branch was found at the 20 ppm level.
E. Hagberg, J.G. Hykawy, G. Savard, V.T. Koslowsky and J.C. Hardy (TASCC); H.R. Leslie,
H.B. Mak and I. Neeson (Queen's U.)
15 MeV protons
3 days

Next month
• Study of particle and isomer tags of

hyperdeformed dysprosium-152 with the
8n-spectro meter

• Production tests with high-energy chlorine
and bromine beams with ISOL

• Study of intruder states around Z=50 with
the 8n-spectrometer

• AMS tests of rapid cycling and mini-cups

• Operator training

• Maintenance/upgrade of chilled water

Facility operating record
Elapsed Time (Year-to-date) 5832h

Beam Available
Tandem Only
Tandem + Cyclotron

Beam Development
Planned Shutdown
Forced Shutdown
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