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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
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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

Previous synopsis | Next synopsis

I0OP Awebsite from the Institute of Physics

physicsworld.com

Home

News archive

20M

2010
December 2010
MNovember 2010
October 2010
September 2010
August 2010
July 2010

v June 2010

+ May 2010

v April 2010

» March 2010

» February 2010

v January 2010

» 2009
» 2008
» 2007
» 2006
» 2005
» 2004
» 2003
» 2002
2001
2000
1999
1998
1997

Blog Multimedia

BEST SPECIALIST SITE FOR JOURNALISM 2011

Indepth Jobs Events

Filter by topic

Physics World reveals its top 10
breakthroughs for 2010
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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

Signin = Forgotten your password? = Signup | Contact us

Search

Plaasze select

Share this

] E-mail to a friend
£ Twitter
Facebook
t» Connotea
B citeUlike
(3 SHARE EE .

Related stories

Probing the antiworld (in
depth}

First Out of the Gate

Swvnnngis | Der 15 2041

Baf cicer |

Buyer's guide

Corporate video

"Multiphysics
simulations™ by COMS0L
Learn more — view video

Key suppliers

Cambrid
G Spbidae

@ MASTERBOND
ADHESIVES | SEALANTS | COATINGS

Contact us for
advertising
information



AT 2. YRR e T Y UE B
I)Q/J\;-ﬁ - JAV}I)J)QK.WJ V) (VA

» 2010 F B (CHRTHIBF TORIKEDERIZAIIL.
RIKEBEE—LDOERKICAEIT-—HZBEAFHLEL -,
» 201 TEDS 12EFEITHITT
[GEFOMEIELLLICENSL, RIGFDAEAEDHES
fTWVELT-
RK=EHzwRZzHXEBLEL-
DHIZHEBELGREBEAERFEYETDEA
» 0FEEICRKFE—LELTRYIET ZEICEIILE
ALYTEWIE—EBSTWET A, REEHR T,
» 2013 FE(IMNEZFRDEEILEMNS=-DT, EEDHERIC
W LAFELT=,
» 2014FEMS DN EER |




coliaporators \ 10)
RABEf &t :

BIIE—H, KIERE, BRHER. SRE. HEXHE, REEZ, REWLSF
RO, ImAARsE, kS8 LF
BLF AT
EHERZ. KHEE. EFBAE., ILEZHRR. S.Van Gorp. D. Murtagh. S.Ulmer
LK imbft:
BRIERZ
RIEK[THE:
RIEZRZ.
Univ. of Brescia: (Italy)
N.Zurlo, L.Venturelli, E. L. Rizzini
Stefan Meyer Institute: (Austria)
C. Malbrunot, O. Massiczek, C. Sauerzopf, E.Widmann

FRF=KFEFRE -RAFI =BG THFEZL TS AL



F—S LB

[GFDEED A
MEHEGBEED
RENSICRLE S

» RIKFRIRF

» EOEMGRIEF

>

I o -
I2F3=9UA

B5EF

w

IRILXF—HERAIK
REFEEZE. ((F
FDREEDTFHEMNS
ISIKOT D) KRER ! |

ARGEILDIEETIK
=EF(ZFE L

BFDEEEERET S
VR HVEL



O
4

» 7

K
r
R—T DR F

+ (k) B A
* Uk R Orain
RREFOBED LI CNETITYEFZOER
TREGERENZR-LTEZELLE:

SH (— BT NZ)

FASVOARR (R RNETR)
SLITN (D EFiR)

RS
“IKRETH

& (—REY)

il
S

BT HETHD”

FPNDETEE

29 HLIE. P

(T4 B— A ROTD)

“MEBEEODFEMNNDLELLDICILE

AMNHD, Wolk

KERFZEAEL AN)DLAAEGTE L=, 2 TLESD
TLEIDE"(JFro—k-T7A4<T)



=aPIRAY v [ 7 L2 X/
JLR CL XDy /T1 /X7

» IKEFRBEFOIRILFT—EMORBESTEIL. REL
FANKHE

(M.L.Eides et al. Phys. Rep. 342, 63 (2001) M 5IXA D —ERE R #E)

=
+
— e —
e
+
*
*
*
e ——— —
*
e——— — — —
b3

* a
Fig. 16. Muon-loop and hadron contributions to the polarization operator. * j 2 &
I
S L A e ‘
[} [} |

] I
* * % c
+ : + : + : + : ] 1 ] 1 1 ]
% X % X : bt : v T b
* * % % * *
Fig. 12. Two-loop electron formfactor. d

@ 2y, 0X K
s s s X X% *ex X % "f"

Fig. 14. Examples of the three-loop contributions for the electron form factor.

Fig. 20. Six gauge invariant sets of diagrams for corrections of order a*(Za)m.
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