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The meaning of the term Spin Physics is defined and the objectives of the spin physics community outlined, illustrated
by remarks on the history of spin symposia and workshops on spin tools. Goals for future meetings on spin tools are
developed.

1.

Introduction

As representative of the ISPC, I would like to welcome
the participants of the International Workshop on
Polarized Sources, Targets and Polarimetry (PSTP'11).
We are very grateful for having our biannual workshop
at such an inspiring place within the beautiful city of
Sankt Petersburg. Thanks are due to the Petersburg
State University for Information Technology,
Mechanics and Optics ITMO, represented by the
Rector, Prof. V.N. Vasilev, and to the Petersburg
Nuclear Physics Institute PNPI, represented by the
Deputy Director, Dr. V.F. Ezhov, for their hospitality
and support. The workshop is organized by Alexander
Vasilyev, Mariya Marusina, Eugenia Brui, Peter
Kravtsov and Kirill Grigoryev.
2.

Mission of our Community

Spin is a fundamental property of an elementary
particles, its internal angular momentum, which is
characterized by the spin quantum number s having
integer values 0, 1, 2, ... (Bosons) and half integer
values 1/2, 3/2, ... (Fermions). Spin was first discovered
by studying spectra of atoms with single 'outer'
electrons like Na, and interpreting the observed splitting
in terms of the electron spin s = 1/2. The term 'Spin' was
restricted to point-like, structure-less particles.
Depending on progress in experimental techniques,
point-like particles like the proton became particles with
a rich internal structure, e.g. composed of quarks and
gluons. Therefore, the name spin is traditionally also
used for composite particles, e.g. nucleons or nuclei. It
should be kept in mind that spin of composite particles
consists of spin and orbital angular momentum.
Spin is a fundamental quantity employed in many


fields, like Chemistry and Solid State Physics. The term
'Spin Physics' used by our community is restricted to
spin effects in Nuclear and Particle Physics, and the
methods developed to study these effects may be called
'Spin Tools'. This may evolve in future by including
other neighboring fields, like spin effects in Atomic
Physics where to some extent similar methods are
employed.
The study of spin-dependent quantities in Nuclear
and Particle Physics require special techniques like
spin-polarized beams and/or targets which are not
routinely available at an accelerator facility. Such
techniques were first discussed at special Symposia,
later in more detail at topical workshops related to
special projects, or regular workshops covering the
whole field. The first 'Polarization Symposium' took
place at Basel in 1960 - 51 years ago! It was organized
shortly after the first polarized ion source - for
deuterons - was operational and producing results.
The series of workshops we are attending right now
has its focus on sources of polarized ions, like protons,
deuterons and a few heavier species, on polarized gas
targets and - more recently - on polarimetry. Acceleration and storage of polarized ions is a specialty of its
own and intimately connected to accelerator physics.
The three topics in PSTP are closely related since
Sources and Gas Targets are often based on the same
technique, namely the Atomic Beam Method, and for
precision experiments, Polarimetry has become
extremely important and is widely used. In addition to
these topics, other Spin Tools are of equal importance,
like polarized electron sources and polarized solid
targets. They are discussed at our workshops, too, and
occasionally at specialized workshops.
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These Workshops help to
keep and to spread out the know-how of our
special techniques ('Spin Tools')
build up and maintain a community
develop new ideas and solutions
The meetings are initiated by the Spin Committee and
organized by local groups following the rules imposed
by the ISPC in order to provide a platform for new ideas
open for every scientist.
3.

History of Spin Conferences

There were two series related to Spin or Polarization
phenomena in Nuclear and Particle physics
3.1. Symposia on Polarization
in Nuclear Reactions

Phenomena

As already mentioned the first meeting of this series was
at Basel in 1960 celebrating the first working polarized
ion source and scattering experiments from a source (the
traditional and much less effective method to study such
quantities at that time was Double Scattering). Followup meetings were every five years at Karlsruhe in 1965,
Madison 1970, Zürich 1975, Santa Fe 1980, Osaka
1985, Paris 1990, and as the last independent meeting,
Bloomington 1994, in parallel to the High Energy
meeting.
3.2. Symposia on High Energy Spin Physics
The first meeting took place at Argonne National Lab in
1974 highlighting the first HE polarized beam in the
12 GeV Zero Gradient Synchrotron (ZGS, ANL).
Follow-up meetings every two years were at Argonne
1976 and 1978, Lausanne 1980, Brookhaven 1982,
Marseille 1984, Protvino 1986, Minneapolis 1988,
Bonn 1990, Nagoya 1992, Bloomington 1994, in
parallel to the Polarization Symposium, Amsterdam
1996, and as the last independent meeting, Protvino
1998.
3.3. Joint Symposia on Spin Physics
The first joint meeting took place at Osaka in 2000, at
the beginning of the new Millenium. The following
meetings were Brookhaven 2002, Trieste 2004, Kyoto
2006, Charlottesville 2008, and Jülich 2010. The next
meeting will be in 2012 at Dubna. The new Spin
Committee is composed of members from the former
nuclear and HE spin physics communities.
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4.

History of Meetings on Spin Tools

4.1. Early conferences
The first meeting focusing on experimental methods in
Spin or Polarization Physics was probably the
International Conference on Polarized Targets and Ion
Sources at Saclay in 1966, chaired by Noble price
winner A. Abragam. Topics covered were (i) Solid
targets polarized by DNP, (ii) Application of solid
polarized proton targets for neutron physics in
Spectroscopy and Spin Filtering, and (iii) Polarized ion
sources based on the Lamb Shift and the Atomic Beam
principles.
The 2nd Conference on polarized targets took place
at Berkeley 1971, chaired by Noble price winner
O. Chamberlain. Work on Spin Tools was discussed at
the Polarization Symposia: (i) Karlsruhe 1965, where
first ideas on the Colliding Beam Source and on Storage
Cells were presented by W. Haeberli (ii) Madison 1970,
here achromatic focusing by means of a compressor
sextupole was presented by H.F. Glavish (iii) Zürich
1975, presentation of Müller/IBM on polarized
electrons from a GaAs cathode (iv) Santa Fe 1980, e.g.
1st experimental demonstration of the CBS by the
Madison group.
4.2. Topical workshops in the 1980s and beyond
Topical workshops on Spin Tools in the early 1980s
were on High Intensity Polarized Proton Sources at
Ann Arbor 1981 and Vancouver 1983, on Polarized
Target Materials and Technique at Abingdon 1981,
Brookhaven 1982, and Bad Honnef 1984, and on
Polarized Antiprotons at Bodega Bay 1985. They were
followed by Workshops on Polarized Sources and
Targets at Montana 1986, different satellite Workshops
to Spin88 at Minneapolis and Spin90 at Bonn, and on
Polarized Ion Sources and Gas Jets at KEK 1990. At
Minneapolis and KEK results of the polarized deuteron
gas jet at VEPP-3 in Novosibirsk were presented.
Starting with the Heidelberg Workshop on Polarized
Gas Targets in 1991, a series of Workshops at the
uneven years began, comprising Madison 1993,
Cologne 1995, Urbana 1997, Erlangen 1999, Nashville
2001, Novosibirsk 2003, Tokyo 2005, Brookhaven
2007, Ferrara 2009, and now in Sankt Petersburg!

Figure 1. Rudolf Fleischmann (Erlangen) and Willy Haeberli
(Wisconsin), two pioneers of polarized ion sources, at the Erlangen
Workshop PST99.

5.

Figure 2. Optically-pumped polarized ion source (OPPIS) at
Brookhaven National Lab, injecting into the RHIC accelerator
complex.

The Toolbox of Spin Physics

The term Spin Toolbox was first used by a pioneer of
our field, Willy Haeberli (Wisconsin), in his talk at
PSTP2007 at Brookhaven. Let us look at typical tools
which we nowadays have to our disposal.
5.1. Polarized Ion Sources
Early experiments on the spin-dependence of nuclear
reactions were performed using double-scattering. The
first scattering process served to provide partially
polarized particles emerging under a certain optimum
scattering angle. In a second scattering process the leftright asymmetry which is proportional to the
polarization observable was measured. It is obvious that
the count rate induced by such faint beams of secondary
particles is extremely low. It was a real breakthrough
when the first polarized ion sources came into operation
at various laboratories. Even with beam currents far
below 1 nA a huge improvement was achieved.
Since then a tremendous development has taken
place. Ion sources producing polarized beams of
protons, deuterons, and heavier species up to Z = 11
(Na) have been developed. Ion sources perfectly
matched to the different types of accelerators exist. One
of the most powerful polarized proton sources is shown
in Figure 2, capable of producing H- beams of more
than 1mA and polarization close to 90 %.

photocathodes much higher intensities were obtained.
The introduction of sophisticated strained-superlattice
photocathodes pushed the achievable polarization above
80%. Work is ongoing in order to develop RF guns for
high energy electron linacs for future projects like
eRHIC at BNL, EIC at Jlab, or the International Linear
Collider (ILC).
5.3. Polarized Solid Targets
As already mentioned solid polarized (proton) targets
based on the Solid Effect were already working in the
1960s. Due to the enormous difficulties in accelerating
polarized beams to high energies, for some time targets
were the only alternative to study spin effects at high
energies. They remained a work horse for performing
spin physics in particular in conjunction with beams of
low energy loss, i.e. low heat input into the target which
is the case for very high energy electron or photon
beams, or secondary beams like muons. The most
advanced target to date is the COMPASS target at
CERN consisting of polarized target material of about
1 m in length kept at temperatures below 100 mK in a
high magnetic field. Another way of polarizing large
quantities of hydrogen is the brute force method, i.e. to
keep frozen HD at very low T and high B in order to
obtain a high equilibrium polarization.

5.2. Polarized Electron Sources
Early sources were based on photo ionization of spinpolarized atoms like Na. Using flash lamps, pulsed
beams for electron accelerators of useful intensities
could be produced. With the advent of lasers and GaAs
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5.4. Polarized Gas Targets
Such targets have the advantage of high purity, i.e. no
admixture or dilution to the target nucleus under study.
Here two applications are of interest:

5.4.1. High pressure He3 target cells
Such cells filled with He3, a noble gas with nuclear spin
½ and low spin relaxation, allow for going up to high
pressures. He3 cells act as very efficient polarizers for
thermal neutrons and are used in neutron physics and
material research.
5.4.2. (Open) storage cell targets for storage rings
A storage cell may act as a compression tube thus
enhancing the density of an atomic beam from a
polarized atomic beam source. Due to the unpaired
electron atomic hydrogen exhibits strong relaxation and
recombination when bouncing at the cell wall. It has
been found that for special conditions a few hundred
wall bounces are acceptable. This gives rise to an
enhancement of the target density by two orders of
magnitude enabling novel experiments in storage rings
with reasonable luminosities.
5.5. Polarimeters
The operation of accelerators with polarized beams and
the increasing demand for higher precision of the
experimental results calls for precise polarimeters at
strategic places. The RHIC complex comprising a chain
of accelerators requires polarimeters at various stages of
the acceleration process. At a facility with selfpolarizing beam like HERA-e, the 28 GeV electron
storage ring at the former HERA complex, it was
sufficient to have the polarimeter at the final energy of
28 GeV, which is shown in Figure 3.
6.

Figure 3. The HERA Compton polarimeter (LPOL) downstream of
the HERMES experiment. Laser photons colliding head-on with the
HERA electrons were backscattered into a detector far downstream the
tunnel. The laser beam sent down via the vertical tube was deflected
on purpose in order to demonstrate the laser beam transport system.

Which tools should be emphasized at these
workshops?
Some examples: Atomic beams - Ion beams - Open
gas targets - Closed/high pressure gas targets  Solid
polarized targets - Photon beams - Electron sources;
Polarimetry of - ion beams, - electron beams, recoils, - decay particles, - neutrons;
Applications in  medicine, - material research 
electronics,
I hope that at this and at the coming workshops
some of the new topics are taken up which will help to
keep to high level of innovation of previous meetings!
7.

Future Workshops on Spin Tools

In order to keep our meetings productive and provide a
creative atmosphere it is important to analyze them and
to try out modifications and improvements. The question how the different topics are grouped together may
determine whether synergy effects can become effective
and help to develop new ideas. Decisive points are
Do new ideas emerge from our workshops?
Are there enough students and young
researchers among the participants and do they
get enough visibility?
Do we have enough exchange with
neighboring fields?
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Conclusions

Our workshops have an impressive history with many
innovations for spin experiments.
As already stated, new initiatives are needed in order to
keep the field up and active.
I am looking forward to a creative meeting in a
stimulating atmosphere!

