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Beam Shifts Used:

Beam Shifts Remaining:

New Beam Requests:

24 shifts
Comment: Blocks of 4 shifts, separated by approximately 1 weekBeamline 4A  proton beam

intensities up to 500 nA

Basic Information:

Date Created: 2007-11-06 12:15:57

Date Experiment Ready: 2008-07-02

Summary: Proton radiative capture competes with beta decay as a mode of destruction of P-30
formed in ONe novae. The strength of the capture reaction strongly influences the amount
of Si-30 and of elements from S to Ca in the ejecta of hot ONe novae. It is closely tied to the
Si-30/Si-28 ratio in presolar meteoritic grains coming from such novae. Experiment S1108
proposed a direct measurement of the capture strength. It received a High priority rating but

no beamtime was allocated because a beam of the required intensity (>1E7) had not been
produced.The combination of a SiC target, FEBIAD ion source and 70uA of proton beam
did not produce measurable P-30 at the Yield station, despite an estimated production rate of
1E8--1E9 /s. ISAC Targets group plan to study release properties of a number of elements,
including P. Identification of a suitable material would be followed by fabrication and testing
at ISAC. Priority to actinide target development will mean a protracted timescale for testing of
targets capable of producing P-30 with enough intensity for the DRAGON experiment. There
is no guarantee that a high-temperature solid with suitable P release properties can be found.
We propose a small, parallel investigation of production and trapping of P-30 produced in
a chlorine gas target, to be carried out on beamline 4A. This studies key issues in a possible
alternative method of P=30 release: a recycling boiling liquid target (BLT). Two BLT concepts
are outlined, one based on liquid chlorine and the other on molten LiCl. The goal is to have
tested the feasibility of the BLT concept as a backup, in the case that adequate P-30 production
from a solid target has not been demonstrated within the next three years.

Plain Text Summary: We will test whether Phosphorus-30 can be produced in a target of
chlorine gas and separated from the chlorine efficiently enough for a proposed experiment
studying radiative capture of protons by Phosphorus-30 nuclei. The capture measurement could
help to explain the ratio of Silicon isotopes found in certain presolar meteoritic grains.

Primary Beam Line: base4a

Secondary Channel

Base:



Primary / Secondary Beam

Proton Beam

Energy: 500 MeV

Intensity: 0.5 uA

Pulse Width:

Secondary Beam

Particle Type:

Energy:

Spot Size:

Intensity:

Special Characteristics:

Production Target

Meson Target:

Summary List of samples: Cl gas

µSR Spectrometers:

TRIUMF Support (Resources Needed): BL4A operational (vacuum, magnets,extraction,safety). 
Design Office, Machine Shop for gas target and trap.  Valves, gauges, shielding support stand. 
Safety equipment (exhaust, sniffer). Multiscaler with connection to network.

NSERC: Detectors previously purchased with NSERC funds  

Other Funding:

Muon Justification:

Safety Issues: Chlorine is a toxic gas.  P-32, P-33, Be-7 and Na-22 have multi-day half-lives. 
Detector high voltages.
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