COSY Proposal / Letter of Intent / Beam Request


For Lab. use

Exp. No.:


Session No.



Title of Experiment__Polarimeter Development for a Search


for a Permanent Electric Dipole Moment on the Deuteron

Collaborators:

Institute:

_______________________________

_______________________________________

_______________________________

_______________________________________

_____(see cover page)_____________

_______________________________________

_______________________________

_______________________________________

_______________________________

_______________________________________

(Continue on separate sheet if necessary)

Spokesman for collaboration:
Name:

E.J. Stephenson* and C.J.G. Onderwater________

Address: *

Indiana University Cyclotron Facility__
Is support from the LSF program of the EC requested?

2401 Milo B. Sampson Lane________


Yes


No

Bloomington, IN 47408____________

USA___________________________




Date: 21 March, 2007_____

Phone: __812-855-5469____ Fax: ___812-855-6645____ E-mail: stephene@indiana.edu______

Total number of particles and type of beam

(p,d,polarization)
Momentum range

(MeV/c)
Intensity or internal reaction rate

(particles per second)



minimum needed
maximum useful

108 – 1010/store

Polarized d


1.02-1.86 GeV/c
108/store
1010/store

Type of target
Safety aspects

(if any)
Earliest date of

installation
Total beam time (weeks)

ANKE gas jet

EDDA fiber target

Thick annular C target
(none)
Summer, 2007
1.3 weeks

What equipment, floorspace etc. is expected from Forschungszentrum Jülich/IKP?

For present beam request: installation of annular carbon target ahead of EDDA detector.
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Summary of experiment (do not exceed this space):

We propose to perform an R&D program in the COSY storage ring at IKP/FZJ aimed at the design of a highly sensitive and efficient deuteron polarimeter.  This polarimeter is intended for use on a storage ring set up to measure (or limit) a permanent electric dipole moment of the deuteron at the level of 10-29 e·cm.  The polarimeter would be designed for high efficiency, using Coulomb scattering from a thin target to slowly extract the deuteron beam onto a thick carbon analyzing target.  The spin sensitivity for vector polarization is based on the large spin-orbit effects seen for deuteron elastic and inelastic scattering as well as transfer reactions in this energy region.  We wish to explore two aspects of our design, viz. the statistical and systematic sensitivity on the one side, and the interaction with the beam on the other side.  Our program consists of five parts.  The first part of the program involves the measurement of the (presently unknown) cross sections and 

analyzing powers for reactions induced by polarized deuterons with momenta between 1000 and 1500 MeV/c striking a  carbon target.  We have identified the WASA detector as the most suited for this of all of the in-place detector facilities at COSY.  The second part is aimed at the experimental verification of the predicted high efficiency of >1% and the investigation of systematic sensitivities of the double-target configuration using one of the existing gas target and an annular carbon target upstream of the EDDA detector.  The third part will involve the production of a transversely vector-polarized deuteron beam through an RF-dipole or solenoid.  The natural coherence time of transverse polarization needs to be determined and extended by bunching the beam and possibly making improvements to the ring lattice.  The effect of the gas jet density on the resulting coherence time must be measured.  The fourth part involves imposing a forced, coherent, synchrotron oscillation on the deuteron beam so that the sensitivity of the polarimeter to such oscillations can be investigated.  Lastly, all of the information gleaned during these studies will be incorporated into a design for a prototype polarimeter that will be tested on the COSY ring.  This proposal requests beam time to investigate the double-target scheme for high-efficiency polarimetry.

Attach scientific justification and a description of the experiment providing the following information:

For proposals:

Total beam time (or number of particles) needed; specification of all necessary resources

For beam requests:

Remaining beam time (allocations minus time already taken)

Scientific justification:


What are you trying to learn?


What is the relation to theory?


Why is this experiment unique?

Details of experiment:


Description of apparatus.


What is the status of the apparatus?


What targets will be used and who will supply them?


What parameters are to be measured and how are they measured?


Estimates of solid angle, counting rate, background, etc., and assumptions used to make these estimates.


Details which determine the time requested.


How will the analysis be performed and where?

General information:


Status of data taken in previous studies.


What makes COSY suitable for the experiment?


Other considerations relevant to the review of the proposal by the PAC.

EC-Support:


The European Commission supports access of new users from member and associated states to COSY. Travel and subsistence costs can be granted in the frame of the program Access to Large Scale Facilities (LSF).

