
to 0.6). SMC uses the CERN high 
energy (100-200 GeV) polarized 
muon beam with a polarized deu
teron target made of two separate 
cells with opposite spin directions. 
Typical deuteron polarization was 
about 40%. The spin direction was 
reversed every eight hours to reduce 
systematic errors. 

The SMC result shows that the 
contribution of quark spins to the 
deuteron (proton-neutron system) 
spin is small, and supports the 
original EMC proton spin findings. 
Using the proton data, the difference 
between the spin structures of the 
proton and the neutron is in good 
agreement with the prediction of the 
fundamental Bjorken sum rule. E142 
used 19, 23 and 26 GeV polarized 
electron beams and a helium-3 target 
with a typical polarization of 40%. To 
a good approximation, this target can 

be considered as just polarized 
neutrons. In the x range 0.03 - 0.6, 
these data have an impressive 
accuracy due to high electron flux 
and 120 reversals/second of the 
beam spin direction. Combining the 
EMC proton data with its own neu
tron data, E142 observes a deviation 
(2 sigma) from the Bjorken sum rule, 
and attributes half the proton spin to 
quarks; results were still preliminary 
at Moriond. 

These experiments with muon and 
electron beams have now probed the 
spin dependent structure function of 
the neutron over a broad kinematic 
range, providing reasonably com
plete data on the spin structure of the 
neutron. The SMC neutron data 
agree with the E142 data in the 
kinematic range where they overlap. 
A combined analysis of the two sets 
of experimental data is now eagerly 

Spin structure function of the proton (top), 
neutron (centre) and deuteron (bottom) as 
measured in experiments at CERN (EMC, 
SMC) and at Stanford (SLAC). 

waited. However the accuracy of the 
proton data must be improved before 
reaching firm conclusions. The origin 
of the proton and neutron spins 
remains a mystery. 

SMC will improve its experimental 
precision by a factor of two by taking 
new data on the proton and the 
deuteron this year and next year. At 
SLAC, a new experiment - E143, will 
measure the proton and the deuteron 
spin structure next fall. 

CERN 
Superhigh 
electromagnetic fields 

Relativity can amplify the tiny electro
magnetic fields inside crystals to 
gigantic proportions. 

In a crystal, the regularly spaced 
rows of atoms act coherently. This 
behaviour is already well known 
through channeling. When an elec
tron moreover moves very fast 
through a crystal, the coherent field it 
'sees' is amplified by the relativistic 
(Lorentz) factor, giving such strong 
fields (10 1 6V/cm) that particle-
antiparticle pairs can be created in 
the vacuum. Sparks begin to fly 
(literally) and the physics looks very 
different. 

Normally slow moving particles are 
gently steered ('channeled') by the 
electromagnetic fields along crystal 
axes and planes, but when the 
channeled particles acquire relativis
tic energies, new processes become 
possible. For example 150 GeV 
electrons passing through a germa
nium crystal just a millimetre across 
can radiate 80 per cent of the total 
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I n s u l a t i o n t e s t se t ensures s a f e t y 
a n d r e l i a b i l i t y 

Life-threatening insulation breakdown in mains 
electrical equipment is reliably, safely and non-
destructively detected by the Brandenburg model 
630 insulation tester. 

This benchtop instrument has a voltage rating 
up to 30kV but it restncts current to 200(oA to 
prevent jeopardising the insulation's long-term 
effectiveness. Its two meters show test voltage 
and leakage current, while a buzzer signals the 
onset of ionisation - a factor not always evident 
from simple meter indications. 

Three test ranges of 3, 10 and 30kV are 
adjusted by a ten-turn potentiometer to within 
+5% error with the aid of the meters. Leakage 
current, displayed on ranges of 1, 10 or I OOjjA 
with +5% accuracy, can be limited to 25,50,75 or 
100%. Dimensions of the 630 are 148 by 438 by 
300mm. 

H i g h p e r f o r m a n c e 1 .7kV c o n v e r t e r s 
f e a t u r e less t h a n 0 . 0 2 % r i p p l e 

Designed for photomultipliers and low-noise 
applications, Brandenberg 3479 high-voltage 
DC converters feature very low ripple combined 
with excellent temperature stability and small 
size. 

Measuring only 95 by 49 by 24mm, the 3479 
provides an output of 50 to 1700 volts at I mA 
with typically 30mV of ripple and noise over a 
100kHz bandwidth. Short term dnft is less than 
I5ppm per 15 minutes while temperature 
coefficient is 20ppm/°C. Output is user 
programmable via a 0 to 10V analogue signal. 

There are 30 different output current/voltage 
modules in this range, with 12V and 24V input. 

There are also positive or negative output poianty 
types, PCB mounting or fly-lead options. All 
weigh just 200g. 

H V lab sou rce n o w 
o f f e r s RS232 

Intended primarily for precision research and 
development work, Brandenburg Alpha III bench 
power supplies provide up to 30kV at 1,5mA with 
very low ripple and a drift figure of less than 
20ppm over 15 minutes. 

Three models in the range - all now available 
ex-stock - are the 3507 supplying 0 to 5kV at 
10mA, the 3707 for 0 to l5kV at 3mA and the 
3807 for 0 to 30kV output. Maximum ripple 
figures for the three are 0.5V, 1.5V and 3V 
respectively. Load regulation is 0.002% or less 
while line regulation is less than 0.001%. 

Positive or negative outputs are selectable, as 
are two operating modes providing either constant 
voltage or constant current. An optional interface 
allows computer control via an RS232 interface. 

An over current trip is provided in voltage 
mode. Local/or remote switch control is provided 
via a 0-I0V analogue signal. A remote on off 
TTL signal is available. 

C o m p a c t SW 
c o n v e r t e r s s u p p l y 
u p t o l O k V 

Both 12 and 24V versions of Brandenburg's 590 
senes low-profile DC-to-DC converters provide up 
to lOkV at 5W yet measure only 19mm high. Fully 
regulated, these modules feature a npple figure of less 
than 4V pk-pk and incorporate flashover and short-
circuit protection. 

Normally, output voltage is set by an internal 
potentiometer but is optionally programmable 
between 0 and I OkV via a 0 to 10V analogue signal. 
Both positive and negative output versions feature a 
temperature coefficient of typically ISOppm/T. 

Compact, efficient and feedback regulated, 590 
senes modules have a 95 by 49 by 19mm footpnnt 
including RFI screening. Weight is just I50g and 

having flying leads, they are suitable for PCB or chassis 
mounting. m 
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energy, producing characteristically 
'hard' photon beams pointing along 
the direction of motion of the incident 
particle. 

Conversely, the natural electron-
positron pair production by photons is 
boosted by relativistic internal fields, 
making the photons lose energy 
faster, and reducing radiation lengths 
by factors of 20-50 along crystal 
directions. 

V.N. Baier, V.M. Katkov and V.M. 
Strakhovenko of Novosibirsk, pioneer 
theorists in this field, say that these 
studies could demonstrate hitherto 
unobserved effects of an external 
field on fundamental quantum elec
trodynamics processes. 

As well as making for interesting 
experiments, this opens up the 
possibility of lightweight calorimeters 
to pick up extraterrestrial gamma 
rays. With these effects very sensi
tive to direction, the radiation direc
tion could be pinpointed to within a 
milliradian. 

High energy electron beams passing through 
crystals can lose up to 80 per cent of their 
energy, producing characteristically 'hard' 
photon beams pointing along the direction of 
motion of the incident particle. 

First results from new 
ISOLDE 

Last year, CERN's ISOLDE on-line 
isotope separator, with a quarter of a 
century of history behind it, began a 
new lease of life in its new home at 
the Proton Synchrotron Booster (July 
1992, page 5). Initial physics results 
are already emerging. 

The first new ISOLDE Booster 
study, on nuclear beta decay, was 
extremely compact for a beamline 
experiment, occupying altogether 
less than one cubic metre! In the 
beta decay of marginally bound 
excited nucléons, the large spatial 
extent of their orbits should affect the 
decay rates. 

At ISOLDE, the beta decay of neon-
17 (10 protons) into the first excited 
state of fluorine-17 (9 protons) was 
compared to the well known mirror 
decay of nitrogen-17 (10 neutrons) 
into the same state of oxygen-17 (9 
neutrons). In one of the largest beta-
decay asymmetries ever seen, neon 
was founcfto decay about twice as 
fast as nitrogen. This suggests that 
the produced fluorine-17 is an oxy-
gen-16 core with a remote 'halo' 
proton, and demonstrates the useful
ness of beta decay for probing 
outlying nuclear structure. 

A somewhat larger installation 
taking data last year was a laser 
spectroscopy experiment to investi
gate a wide range of properties, from 
charge radius to magnetic dipole 
moments, of very unstable isotopes. 
Hyperfine structure information 
comes from the resonances in atomic 
transitions induced by a tuned laser 
beam collinear with the ISOLDE 
beam. 

First results covered the isotopes 
argon-32 to 35 and argon-45. These 
delicate beams required a new 
sensitive detection technique, based 
on selective ionization followed by 
radioactivity measurement. 

Users are increasingly using the 
almost unlimited choice of ISOLDE 
beams to investigate very low con
centrations of impurities in materials. 
Due to its considerable technological 
and economic importance, the major 
topic is impurity implantation in 
semiconductors, where the localized 
impurities essential for electronic 
functioning can also be responsible 
for semiconductor deterioration. A 
range of modern techniques, from 
lattice channelling to conversion 
electron spectroscopy, is used to 
examine the sites of implanted 
atoms, lattice defects and atomic 
motion. 
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Superconducting 
Magnets 
from the Elin Magnet Technology which 
combines the Know-How of 
manufacturing supercon 
ducting magnets with 
the associated tooling 
(e. g. winding machi
nes, curing presses). 
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One experiment studies lithium 
defects in silicon and diamond 
(carbon). Lithium is the only known 
impurity acting as an interstitial donor 
when implanted in diamond, sitting 
between the 'resident' atoms in the 
crystal and introducing 'free' elec
trons into the lattice to produce n-
type semiconducting diamond. 

These modest steps are only the 
beginnings of a wide range of new 
ISOLDE research, which will go on to 
make valuable contributions to 
astrophysics and 
radiopharmaceuticals as well as 
materials science and the classic 
topics of atomic and nuclear physics 

The laser beam for ISOLDE experiment 304 
enters the experimental hall in a safety tube 
about 5 m above ground. Concrete provides 
vibration-free support for a mirror to deflect the 
beam towards the apparatus. 
(Photo CERN EX 73 10 1992) 

FERMILAB 
Collider detectors -2 

Last month's edition (April, page 12) 
included a status report on data 
collection and preliminary physics 
results from the 'newcomer' DO 
detector at Fermilab's Tevatron 
proton-antiproton collider. This time 

the spotlight falls in the Veteran' CDF 
detector, in action since 1985 and 
meanwhile significantly upgraded. 
Meanwhile the Tevatron collider 
continues to improve, with record 
collision rates. 

CDF 

On December 9 last, the CDF Col
laboration at Fermilab's Tevatron 
proton-antiproton collider reported 
that a total integrated luminosity of 
4.69 inverse picobarns had been 
written to tape during the 1992 
Collider run. This equals the data 
sample collected in the 1988-89 run 
and signals a solid new beginning to 
ongoing Fermilab collider operations. 
By March 2 1 , more than 14 inverse 
picobarns of integrated luminosity 
had been collected on tape, tripling 
the 1988-89 score. Data is still 
coming in fast, and the run is ex
pected to continue until June. 

The upgraded CDF detector was 
rolled into the BO Collision Hall at the 
end of March 1992, and collisions 
were seen the following May. Stud
ies with the Tevatron and detector 
continued until August 26 when CDF 
declared the detector commissioned 
and the data quality sufficient to 
begin the top search. With increased 
Tevatron luminosity and increased 
CDF efficiency, data which took 272 
days to accumulate in 1988-89 took 
only 106 days in 1992. It took only 
another 47 days to double the data 
set. Following a scheduled January 
maintenance period, and an un
scheduled ice storm, the data was 
tripled in another 34 days. 

Extensive changes have been 
made to CDF since 1989 to keep the 
detector functioning efficiently at 
anticipated peak luminosities of 10 3 1 

(record so far 8.59 x 10 3 0) - ten times 
the design luminosity of the original 
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