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C.D. Anderson, Phys. Rev. 43 (1933) 491
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“15 tracks in a Wilson
chamber out of 1300 cosmic
rays’

“positive particles which
could not have a mass as
great as that of proton”

“the charge 1s less than
twice and 1s probably

exactly equal to that of the
proton”

1
I Lopyright Lalitornid mstitete of lechnelogy. All Fghts reseryed.
Commercial use or modification of thiz material is prohibited.

C. D. Anderson, Phys. Rev. 43 (1933) 491



Chamberlain, Segre, Wiegand, and
Ypsilantis, Phys. Rev. 100 (1955) 497
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I think that this discovery of
antimatter was perhaps the biggest
jump of all the big jumps in physics in
the 20th century.

p+p 2 ptp+ptp
Fic. £, Disggar of experimental arrangemeas. W. Heisenberg in “The physicist’s
conception of Nature”, 1972
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IMAGNETIZING
’l CURRENT

COUNTS RELATIVE TO ZERO APPLIED FIELD

|
“CARBON TARGET
- — | AMPERES - PRECESSION FIELD CURRENT
MAGNETIC SHIELD Fra, 2, Variation of gated 3-4 counting rate with magnetizing
) i ) . ) current. The solid curve is computed from an assumed electron
Fia. 1. P..xp_enmenta.l arrangement. The‘magnetl_z‘mg coil was angular distribution 1—1 cosf, with counter and gate-width
close wound directly on the carbon to provide a uniform vertical resolution folded in.
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Credit: . Enomoto et al, Phys. Rev. Lett. {2010}

Since cold antihydrogen (H) was created in 2002,
their spectra. Spectral differences between H and
symmetny.

An alternative to trapping is to actively extract antil
spectroscopy measurements. This approach also

the magnetic fields used to nudge the antiprotons

The ASACUSA collaboration at CERN has now tak
Letters, the team demonstrates they can create H
They used a so-called cusp trap, which consists o
configuration) and a series of ring electrodes that s

After pulses of positrons and antiprotons entered a
upstraam half of the apparatus. A neutral H create
and drifted downstream, it would soon become ioni
trapped.

By opening this second trap and counting the accl
2% and 7% of incoming antiprotons into antihydrog
spin-polarized antihydrogen beam for high-precisiol
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Physics World reveals its top 10
breakthroughs for 2010

Dec20, 2010 @25 comments

It was a tough decision, given all the fantastic physics done in
2010. But we have decided to award the Physics World 2010
Breakthrough of the Year to two international teams of
physicists at CERN, who have created new ways of
controlling antiatoms of hydrogen.

Shared glory at CERN as antihydrogen research takes the gong

The ALPHA collaboration announced its findings in late November,
which involved trapping 38 antihydrogen atoms (an antielectron
orbiting an antiproton) for about 170 ms. This is long enough to
measure their spectroscopic properties in detail, which the team
hopes to do in 2011.

Just weeks later, the ASACUSA group at CERN announced that it
had made a major breakthrough towards creating a beam of
antihydrogen that is suitable for spectroscopic studies. Our
congratulations to both teams.

We have also awarded nine runners-up mentions (see below) — with
second place going to the first direct detection of the spectrum of an
exoplanet and third place to the observation of quantum behaviour in
an object big enough to be seen with the naked eye.

1st place: Antihydrogen success

The antihydrogen breakthroughs scooped our first prize because it
ought now be possible to carry out the first detailed studies of the
energy levels in antihydrogen. Any slight differences in the levels
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