
Transferring electronic polarization to nuclei. 
Rubidium electronic polarization and nuclear 
polarization of negative hydrogen ions meas
ured at 300 keV, plotted as functions of ru
bidium thickness, for a proton energy of 
2.49 keV in the source and a laser power of 
8 W, showing the efficiency of the heavy al
kali for this work. 

TRIUMF 
Record proton 
polarization 

At the Canadian TRIUMF Laborato
ry in Vancouver, modif ications to 
the optical ly-pumped polarized ne
gative hydrogen ion source com
pleted this summer have resulted in 
a large increase in the proton polar
ization to a record 7 8 % , and an 
order-of-magnitude improvement in 
long-term polarization stability. 

The changes involved replacing 
the sodium vapour in the optical 
pumping cell by rubidium, and the 
high-power dye lasers by sol id-
state titanium sapphire lasers. The 
best polarization f rom the sodium-
based system had been 61 % for a 
10 microamp dc beam, of which 5 
microamps could be accepted by 
the TRIUMF cyclotron for accelera
t ion and subsequent extract ion. 

The ndw system achieves a po
larization of about 7 5 % at similar 
currents. T w o depolarizing reson
ances at 3 0 0 and 4 7 0 MeV reduce 
the polarization by approximately 
3 % at the highest extracted ener
gies.The source now meets the re
quirements of several approved 
TRIUMF experiments and is being 
used in routine operat ion. 

The source exploits the pickup 
of a polarized electron by a fast 
proton passing through alkali va
pour itself polarized by optical 
pumping. The electron polarization 
is then transferred to the nucleus 
(via the hyperfine interaction) as the 
resulting neutral hydrogen atom 
traverses a region where the axial 
magnetic field is reversed. 

Finally the nuclear-polarized 
atom picks up another electron in 
an ionizer cell containing unpolar-
ized sodium vapour, and the result
ing negative hydrogen ion is accel

erated to 3 0 0 keV and transported 
to the TRIUMF cyclotron. 

This type of source, based on 
optical pumping of sodium, was 
first proposed in detail by L.W. A n 
derson at Wisconsin in 1979. 

The ideal rubidium target is 
1 0 0 % polarized and dense enough 
to overwhelm unpolarized back
ground (from charge exchange wi th 
residual hydrogen gas). The rubi
dium polarization depends on the 
balance between the optical pump
ing rate and depolarization due to 
wall collisions. The former depends 
on the photon flux - rubidium 
pumped wi th 9 W of laser light at 
795 nm is twice as effective as 
sodium pumped wi th 6 W at 5 9 0 
nm. The depolarization rate is 
halved wi th the slower heavy rubi
dium atoms. 

In addit ion, the absorption region 
of rubidium is about 5 0 % broader 
than in sodium. Beside giving a 
better match to the laser profi le, 
this also reduces depolarization by 
radiation trapping - the repeated 
emission and absorption of f luo
rescence photons within the va
pour. 

As expected, the new system al
lows relatively thick rubidium tar
gets to be highly polarized. How
ever it was a surprise that the max
imum beam polarization was 
achieved for a relatively thin target 
(3.6 x 1 0 1 3 atoms per sq cm, a ty
pical operating thickness for the 
highly polarized sodium system). 

Development of the TRIUMF d.c. 
source began in 1983, fo l lowing 
the first successful construct ion of 
a pulsed source using flashlamp-
pumped dye lasers at the Japanese 
KEK Laboratory. A t Moscow ' s In
stitute for Nuclear Research (INR) 
another pulsed source, based on 
very similar principles, has this year 
been converted to rubidium and 
pulsed titanium sapphire lasers. A 

group at LAMPF (Los Alamos) has 
constructed a 10% duty cycle 
source using continuous titanium 
sapphire lasers to pump potassium 
vapour. 

The TRIUMF group has collabo
rated wi th and been assisted by all 
these groups, particularly by KEK 
early on and more recently by INR. 
The TRIUMF d.c. source currently 
produces the highest polarization 
of any optical ly-pumped source, 
despite the very high laser powers 
available in the pulsed sources. 

SACLAY 
Restructuring 

In a major restructuring exercise at 
the French Saclay Laboratory, parti
cle physics, astrophysics and nu
clear physics, together wi th their 
respective technical support ser
vices, have been merged into a 
single department, to be known as 
DAPNIA - Department of As t ro 
physics, Particle Physics, Nuclear 
Physics and Associated Instrumen
tat ion. 

The new arrangement wil l en
sure the interdependence of phy-
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Electron-proton champagne glass collision in 
the control room between Bjom Wiik (left, 
proton ring) and Gus Voss (electron ring) to 
celebrate the first electron-proton collisions 
in the new HERA machine at DESY, Ham
burg, on 19 October (November, page 20). 

(Photo Petra Harms) 

sics and its technical back-up while 
constituting a high-quality funda
mental research team wi th a totally 
open and flexible approach cover
ing the physics of the cosmogene-
sis over the entire spectrum of 
wavelengths, energies and reaction 
rates. 

Wi th the associated technical 
and engineering skills that the var
ious physics disciplines can mus
ter, good management should be 
easier, a boost should be given to 
R&D, and Saclay's contacts wi th 
the national and international scien
tific community should be further 
expanded. 

As there are more than 950 staff 
in the new department, the merger 
will mean the introduction of new 
management tools. A Laboratory 
Council will assist the Head of the 
Department in laying down general 
guidelines and in work planning. An 
Executive Committee will coordi
nate progress. 

All physics and instrumentation 
sections will have an individual 
Scientific and Technical Council for 
developing its own scientific pro
gramme and ensuring its execution. 

As wi th all the other Atomic En
ergy Commission units, f rom now 
on the department will be subject 
to periodic evaluation by a Scien
tific Council of eminent outsiders. 

DESY 
Technology transfer 
on show 

As well as exploring the unknown, 
fundamental physics research, wi th 
its continual demands for special 
conditions and precision measure
ments, makes special demands on 
frontier technology. One of the 
most prolific areas of this technolo

gy transfer, superconductivity and 
cryogenics, was highlighted by a 
recent exhibition at DESY organ
ized by the International Cryogenic 
Engineering Committee. 

Wi th Fermilab's 6.2 kilometre 
Tevatron superconducting ring in 
action since 1983, wi th the HERA 
6.3 kilometre superconducting ring 
at DESY just coming into opera
t ion, wi th much bigger proton rings 
on the drawing board, wi th many 
Laboratories increasingly turning to 
cryogenic radiofrequency 

cavities to accelerate electrons, 
and wi th many other applications 
areas too , interplay between high 
energy physics in particular and 
cryogenics is growing. 

The DESY event attracted 230 
delegates f rom ten countries, in
cluding some 35 exhibitors. In the 
parallel oral presentations, Gerhard 
Horlitz of DESY and Jorg Schmid 

A view of the cryogenics exhibition at 
DESY, which attracted some 35 suppliers. 

(Photo P. Waloschek) 
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