¢ X C—19, F—-19—1, Z—19, CK—19 #tm)

FEMREBEBHEEX HIRARBES
Rk 30 4E 5 H 31 HEUE

»
4
K A

i 2

K N H |

HEIES : 82401

MRER : FAHERR

HZTHAR - 2012~2016

REES : 24000008

MRFREL (X)) RAKROBHMEEBR & RBFOMKE—2* >+

HREEREL (FEX) Hyperfine splitting of antihydrogen and
Magnetic moment of antiproton
MERKRE
L 2 (YAMAZAKI, Yasunori)
E LT EAERISPRERT - Ulmer EARMAMMEMEE - X2
HEEES : 30114903
RITREERE (HARLPELE) (BEEE) . 278,500,000 M

WHFERCR OB (Fn30)

ZOFENPOMEA T LESTEKWME DT %, KIWEDOREWRTH D KFE LK% HWT
e LTz, KB —LEAEKL, £, TOEETFESMAEZIE L, MBTEBTOERE
B AT L, 1000850 1 ORBETHL—HLTWDLZ EEHLNI L, KB FOR T
~%V&%wib\$ﬂnﬂ%i5m@ﬁ%2%M+t@éﬁff&mtko:hﬁ\ﬁﬁﬁm
FIELR WK T OB E 2, FHICGEET G TV EBECIRELLLLDOTH D, £
@%\%?@@%%—fyb%é%’%ﬁff&mbtouimﬁ%# . B & BT O
KE— A2 MZBP D CPT JFAMEIZ. 2N E TIZE STV LD 3000 EEVEE CRIEL T
WD EBRH LM oTe, KT % 405 HIEEGAICHIE L, KB FTIRN ZE To
T, 10.24ETHDHZ EaERLTE,

WFIERR O (330

The fundamental properties of antimatter have been experimentally studied employing
antihydrogen atoms and antiprotons to search for the mystery why antimatter does not exist
in our universe although the same amount of antimatter and matter should have been created
at the time of the big bang. We have succeeded to make an antihydrogen beam and to measure
its principal quantum number distribution. The mass to charge ratios of antiproton and
proton was measured and found to be the same even with the precision of ~107"". The magnetic
moment of antiproton was determined with a precision 2000 times better than the foregoing
study. This is an epoch-making achievement in the sense that the property of antiproton
which does not exist in our universe is known better than that of proton which is most
abundant and omnipresent. Later, we determined the magnetic moment of proton with higher
precision than that of antiproton. By combining these world-best achievements, the CPT
symmetry with respect to the magnetic moment of proton and antiproton was found to be
conserved with 3000 times better precision than before. Antiprotons were continuously
trapped for 405 days, which corresponds to the lower limit of antiproton lifetime of 10. 2
years.
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