BIEP &7} iiE D {FERER
BN TOMREFTOEHS &
BIEPIC X 5 BAMRETIRILED
~UDBWEEDT KXY h&EF~

JEpEVIM AT R 3 4E RRBIALK

GCOEY VY RI T7 A
2009 2H17H

i)

BIEPD HIN
"B DEEEPERR ) & TIRERDI/MITZFERE CO IR THICR Z 52 HIT5 2 &

HRIPIZERE " o= P TR =BT AR IV —BIR

TADYRF ICHHIRE 2 FE > T\ 3 2 DD FHIBISR

FHIRAND RIBEIEBIGR « 7 v <2 foN—2 b« RN ZOCE KB D 10D 184
FHRBOWSEZ RO «2 77 —»: W DWEI 10D 15H 7 A

— TS LB R I3 I N T B 5 F. KEa@thoTw3

g AL S e 2R =
CRIRIXD - e N e R &
, . F ‘

/’ , J”%/’\
g




TERLD Z > DT

e GGG Ave—A b EMETETORI RN F—BHROWME TR E /T
PETER MESZAROSHIZ (XY I IWNZ T MV K) & Bine ZHANGHEZRFZ (2N IV KD

® 2006 ICTRA M, JEM. EiE. hihiEB. zHANGEKD NV =T ERIT=TA4 T 7D
O & AN S

— Pk, A A=V Tl 5 X912k 5
I

— JEBIEPHME O NI BUTHIHED D 5

®  B. ZHANGKDHEE TEIFE 2558 THIA A
il Meszarosth & zHanG KD G
AR, RYIIUNZTPRHEDRENIL S

/’FH? + H ifl:.:'

® 2008iF10HaH2)52008iF12H3H £ T

8 FJARHATI»H
BN ENTORBEIBEZHRICHE (zhnanall, MeEszaros DN

8 RVIIWN=ZPT1I»H
w4 22V VHVERD = 2a— b Y ) BNV —7 DTk S F—

NH ) ME
- _ N gl
o o
“gm
S wy /).kz.\-gi’

NV




5 ANH AT DA

Y ) BRhoTE W
MEHWNLZDICE/KEICAY ) HIWEEEZ S v

BT IV R
D R IR DD 5 T2

FULER IR R E 5

10HTH B Tk
(X DM AL

P\ A CO A

Bl ChY ) b TEL
MAEENZDIZEMBIZAY ) BN EEPEZ & L)

Rl
D R IR DD 5 T2

FULERIZEE R E 5

10HTHE TH IR
(X T MDY




5 ANA R TOAENE

s Ch Y ) Bh T WL
MEHWNLZDICE/KEICAY ) HIWEEEZ S v

@ 7 IVICHE
D 2 IBE DD > T7)

s FULAIZEE W E

B 10HTHE TR
(X T DDA

PN T ATCOEN,

B S ThHY ) BRh o TEWL
MAEENZDIZEMBIZAY ) BN EEPEZ & L)

@ T IVICHAE
D 2 IBE DD 77

s FULAIZEED W E

® 10 THEL Tzl
(X T MDY




: _ H4%

®r 9-1 0o 1T fES T RZEA

W WIZEI5H)

+ I F —PMEETINGNDZ]
ZHANGIG 5 & Dk

K e-7INFWH I I

eEBILFINFX—=—a2—}FY K
Bl O\ TDOE S —

e GRBEBAHA~OHIE, = I

& & DFRHEL 7w k

o) ~ N e & Eemn.
R )N T
B O 4 TAT—FAL YY) SAREL L RS

B ZDhbhHKB Vo ITR

@ 5 —ALZA7 A4 wiTH I B SN
By 7 ADEIZH A B
FAYANDHIZE

g
'

® HRATE




Lo

LN T COENR

B (O ZH TAT—FAL Y S RELS L R

B 2D ) HADP VS IXWN

AT 1 wITH
7 NDBITH I A
2 ANDHIT =

® HIRAEE

LN DA

B () 2H T RAT—FAL Y SRSV R

B ZDhbhHKB Vo ITR

@ F—ALATA4 wiTH
O 7ADBIEHIA
B AN D H T =

® HRATE




H4%
10-1 1 IRFEEICHESDR TRAEA
WG E)
MEETING 7% END
=2 =IAS

MeszarosK. PeerlX 5 & i
K o-10fEIGE

B Ao VRN RET
SRR O\ T DR S —

B | 1) ) RN

CHLER & BUATMG D> & O

—

s N DYk
0 RERDINHNEEEB TcOINMIETHICRZ BB ZHITS 2 &

B ZNFE TN TORAFICL D 3KRDR X 2 HF
MURASE, ZHANG, TAKAHASHI, & NAGATAKI, MNRAS, 396, 1825 (2009)
HYREEN—A FDPROLDEHIZRINNF—H V2RI ONT

MURASE, MESZAROS, & ZHANG, PRD, 79, 103001 (2009)
ML F—=—a2—bFY ) Z2HOT Iy —%25
PEER, MURASE, & MESZAROS, PRD, 80, 123018 (2009)

BT 2OL X — i DI & L TOERPD G IHEIERM
o BRI O Z £ & O, G5O Dk 3w ERIC T o 72

B X512, AUl —2 MzonToNpig % 5] Xk X fkirh




st gt & U TR

NATURE PHYsIcsialZ DL 94 bi

research highlights

Spinning around Superconducting qubits enable fast (similar in lattice parameter to bulk lead)

Phys. Rev. D79,103001 (2009) efficient logic processing, but decoherence  and another that is v 3x\3 (similar to
means that the information is lost very the silicon substrate) and rotated by 30°.

Some newly formed neutron stars are quickly. Atomic ensembles, on the other Clearly, the film-substrate interface is

believed to be magnetars — named for hand, in which the information is stored important and could be used as a tuning

their incredibly strong magnetic fields, as the collective spin excitation of many parameter for the superconductivity,

which may be as high as 10" gauss. So atoms, are much better for qubit storage. which has a different transition

far, 16 potential magnetars have been To transfer the quantum information temperature for each type (4.9 K and

identified by astronomers, but the origin from one system to the other and back 3.65 K, respectively).

of their magnetic fields is not certain: again, Petrosyan ef al. suggest using

Kohta Miirase and colleagies suggest that a microwave transmission line. This

Quantum-state synthesizer

there could be valuable clues in neutrinos structure would strengthen the couplin,

detected on Earth. between an optical ﬁe%d and the qull;)its.g Nature 459, 546-549 (2009)
If there is a dynamo mechanism at Quick state-transfer could be achieved by a

work in generating the magnetar fields, judicious choice of resonant frequency for

then these neutron stars are likely to each part of the system.

be spinning with a rotation period of The authors admit that the

as little as a millisecond. Such rotation idea is likely to pose a number of

is good for particle acceleration, and challenges to experimentalists, but it is

Murase ef al. show that, under such feasible and could enable high-fidelity

conditions, interactions of the cold quantum computing.

nucleons and thermal photons around

the magnetar -(th(i remnant of its Less than wafer thin

supernova) wuh,“).snn.c-ray protons Science doi:10.1126/science.1170775 (2009)

could produce distinctive fluxes of

neutrinos — which could be picked up Superconductors are robust. You can

by large-volume neutrino telescopes such pressurize them, freeze them, strain them,

as IceCube, a cubic-kilometre detector subject them to a magnetic field, add dirt

array buried in the Antarctic ice and due to them — up to a limit, of course — but

to achieve full operational capability how thin can you make them? From tens of

in 2010. atomic layers downwards, quantum effects
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