Contents lists available at ScienceDirect
Engineering

journal homepage: www.elsevier.com/locate/eng

Engineering

News & Highlights

RIS Eh I F MRIRE HhiL BB BT E ISR

Dana Mackenzie

Senior Technology Writer

TEFTA B2 B rh, — b B VR 2 S PR 1 o
H—KAF, BIMTEANE. 5—T%AR, RITEAR
fEe. 5—MREEAR, RAVEFAZE.

SRTT, FOR A A M Bk i AL AL [ 1] 2020
B, BECI R TR RE K E AT 1A I R R
W E/ NS S 1AL AT RSB B e MM IERE, H
T R AE LLOR DLAIXMORS B2 Iz A7 I B, oAbt 2% s i
(RIS AN B 2D

TE20204F4 H H AR (AR T7) RRE L, K
TR N Y % 20 #% Hidetoshi Katori A4t [ 6 f37 [7]) 25
— AT ARATT DR A AN s b ok AR BT 2R A R - 5 IR
Sr$E T S [ B2 I R TR0 o X T HB RTINS B0 7T 5, R Tl
K5 FE A S DR RS A 1 [2]. 52 DAL 30 28 f ot S ik 1
Koot BEEE B, Katori 45 A i1 H SRS B 14 A
B, JF HaEE 7RI RE SN XA ] DU T —
AR T B ) bR (3], AT RIRE I KRR &
TEATR S

H1967 LIk, 5K — BT &1 4 3 27 4/
SRR TR R R e YR TR ORI, R
IFEB AN N9 192 631 770 Hz [3,4]. XA —Fhill &,
Mise — e S, BRI TR R 7 1 A 3 8%
T e o e et S B Re B 22 1) 0 5 AR i A A )
fithe S EAE B H &SR, (H2 H ATk
e Jer e 0 R ) I 1) e 22 1 I BEARS I BN R S 1667
1 2 B DR A AR X S A IR /N

FE211H 28 %), Katori T 45 #F 5% — Fb 55K 1 1 I

B, FRONOE SR B Bl 3X S B A B R
RS AT WL OG,  TAS S s R A, T BR O Ol o
I Bhe e TR AR R RO B s i A, Bl
429 288 004 229 873.0 Hz [1]. IHFZE, XMNHFH
16 7. & 32 3] e S R AD (1) 4 B 1 4 5 1 ok B 1)
BRI A 7R, FRATTRT DL s [a] PG 21 /N
JEPANL o 3X—HE0 2 YT I B mT DA [E] B 9 o) 250 T B
T, IXUEERE R R TR AR (WD . §
Tt s A, SRR BENLEE R, N R ]
FRZER/NIN 5 REREREAKR, (BETHESY,
FEEER 2 — V).

TEREAN 20 2090 AL, BG4S S A A S5t 1)
AR EOR, FL LK A e AT ) R T ] E A
JEAL o IX AL U1 /R %245 -E Hans Dehmelt 1 Wolfgang Paul
KEWHIAR[5,6]. F&FREA UM A AT E S
Fii v [ 2 vH B T T IO 5 i g AR ZH 47 937 A Christian
Lisdat®/x: “B AL ERL, XFEREA 223 254
RS R o RIS 22 05 2 20 A G S AU — R EN
SeE HETRIAIE, 7

SR, Katori Wi | —MORAEWAER AR, i
KAt 1) ] BAAE H A FOBF 58 5 Charles Darwin £E 170 5
W B Sy W FE b AT T X b, iXm AR R R F . Katord
i T RRATRYL, X2 M EAR SR, AT
SRS J1EAT WSS 70, TR IS AN H At N B A P IR
Yoo WA Inpmn e & BB fE1s 5 18 LA S5
AR T AR )77 R R kAL . 7

2095-8099/© 2020 THE AUTHORS. Published by Elsevier LTD on behalf of the Chinese Academy of Engineering and Higher Education Press Limited Company.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

: Engineering 2020, 6(11): 1210-1211

: Dana Mackenzie. Time Gets More Precise with Transportable Optical Lattice Clocks. Engineering, https://doi.org/10.1016/j.eng.2020.08.008



TE G2 A I Bl e, B R T ORI SR 9T [ 7R
YA E . SR, XN R EEE . Lisdatij:
CHBOC SR FABEAERRN, B E R EIA AL
B AN, 7 EXA MR R, X RS R T
WAZBHE A EN B T4y Z JUHF IR 3L 38 H — AT KRBk,
RI7E e B3 O B T30 2 O3 B 55 P A IR HE - IR e
Ko WeEZ, W71 I YA E AT 2 SRR
Pl 0 4y T BRI PR RN

{H 2 Katori At (1) [6] F4R 2 1 — DTG0 AR T 2%
RS A 2 HH AR A A BE R 2 1A IR 22 R TR E
o 8 I AT 2 R R P AR T OB A%, Katori BUAH [
MR TIXPANRELL, MIMTHEER T # A2 5. Lisdat
B RN AR AR EREE, RA
I TCAEBUEATR , i ik 2= NFabE.

e A I AR T 2003 SE3RG 1 RN, BES
BB T —RESe . Katori R “ At FAE KL 20 M
RABJE-T PR Z, IX e gl AU Bl 5T e SORD ) E 2
i

SR, WERAR R R B [F D B 16 ARG, 84 18
PG ER PR T, X2 HAT BEREARMER, FAE
I R A BRI . e REAR TS, (H'e HAerE T
SRR VO N A, RRONAI RS AT LA [F 2B, (H3EH
BRIk 20 B

Katori [ &8 & B 2 — AN AT R B AR R 8. DART
FITA )06 2 s I B 1S A2 s TR /N IR 7 28 K1
BOLRA R . ERITPIFH, Katori ¥ B3
WHNZAET, BAEBRL N m® (E1D [2]. AT #

Bl 1. Katori #fZ AL £ AN T FE 2N KD 2 B IR T80 2 — 15534, [
HHZAN AL T AR R RS TR S5 140 (L2, o5 SRR
TXANBEF FH S BP0 R R RD ORS 0 B /NEUSS 1847), IX TS5
DR 1 BT 2 A 522 D] T 2E OGS I ] B2 A A S0 3 1 B A s Dok
SRORER (ML AT 8 [2] 0 AR COR 2% (19 Kaator A1l ¥ [ )3 (1 45— AN T
Rl b # = A AR, BT e AR IE: i Katori

Pt

EATTREBEHRPTSLIR = AMWHRS), AR H KO 28 15 4
EEERAE, RO 7 TA T ied . 2 2
SORLER QTR ol P o S B N S Rl DN PSP S (O R
NBEFE “if i) =7 (interrogation chamber), i #l dili 3k
FA) B~ 5 ] BB PR 7 A ) R AR S R S . BRI o
BN BOGES BL “MpEF 4R 7 (magic frequency) [NZE
TEBEMEZE AN — A6z g T, SR d i —A
WOtE MM T B E SR TR R = . XE
EEFEHES T EN LB B E (CAT) I C—FE . HE
B ROR T OAR EER S TR L E A AT L TEEE
B OR2E LR SRR A 24 B B8 1T Kai Bongs ##% Fx:
CIX R TS NG BRI EOR B . 7

Katori 4] A F At — AN B 5CE 2R 57450 m = [ I
TRETE (E2) [2], 485 — AN BHER TR RS 1£
XA 2 s | (R AR SR B0 55 5k A T, A& T BE T A
PSR —Fpeh 2z (A1) 22 . ZRHIHEAH SIS, BT
N TR BT A0S, 0L ISR 1 DM FE 5 JEC PR A 26 1% LU AE B TO )
AFAK21.18 Hz, IXFPONAR BB EE T BR o0y, I [
SRR o AREE I B IR T8 AL /N (18 3000 B A A % [ i Y )
wit, Katori I B B & %) 45 5 5 92 DA 3 B AR G il
FER S EYE .

R AT VERES 13 3] RS I EGE, AmT
PIER— PR e R4 (GPS) A Fzed— AR
B LA R 8o AHIXAS K AT REAR PRSI EL. R0,

2. Katori Z A 5[] S 40— AN I B STE 4R 52450 mofs IS 25 55 T
BB, NIRRT R R B AR R B R B (2]
FrKJE: Wikimedia Commons (CC BY-SA 4.0),



WMREWKAET, GPSTEMN#P7] LS 1867 /N R
FEIEE, XHONVE 2 N FRE T . AR Z W,
AT DARI i e 22 X O s A B s B0 AS [R] ()
SIS AP i EE .

BT B R A HARIEAE R S, ) & i T BT
oKLY QEAERBIR ). Katorithi: “fif LA+
ARICIEAE 100 ke R 2 12 96 1] P B0 T ) L /SIS RIS 1) 7Y
DL K Sy SR v B R T B b, R SR
AT DI e e 0 ] 2 B A B v P 2, XA TR R OA
B K F7 R (chyonometric geodesy). Lisdat#R:
CXRRBERMNHZ — REZ NI, 10 FrHE

3

BRE I S o A 5% T JRATTXS Ml Bk BT A8 <47 11 7 5245
B AR A ”

References

[1] Katori H. Tricks for ticks. Nat Phys 2017;13:414.

[2] Takamoto M, Ushijima I, Ohmae N, Yahagi T, Kokado K, Shinkai H, et al. Test
of general relativity by a pair of transportable optical lattice clocks. Nat
Photonics 2020;14:411-5.

[3] Margolis H. A matter of time. Nat Phys 2017;13:1234.

[4] Palmer C. Redefining the kilogram. Engineering 2019;5(3):361-2.

[5] Eguchi E. In his own “Galapagos” building a unique clock of incredible
precision [Internet]. Tokyo: UTokyo Voices; 2019 Mar 28 [cited 2020 Jul 20].
Available from: https://www.u-tokyo.ac.jp/focus/en/features/voices053.html.

[6] The Nobel Prize in Physics 1989 [Internet]. Stockholm: NobelPrize;
c2020 [cited 2020 Jul 20]. Available from: https://nobelprize.org/prizes/
physics/1989/ summary/.



