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Optical frequency standard using ion traps was proposed for the first time by H. Dehmelt in
the 1980’s. NICT started investigations using this technique at the age of the Radio Research
Laboratory (RRL), and the development of an optical frequency standard using calcium ions
was started in 2004. As a result of simultaneous successful developments of an optical comb
frequency counter and an ultra-narrow linewidth clock laser system, we attained a frequency
uncertainty of 1.2 X 10~ and an Allan deviation about 5 X 10-'% at 100 seconds in 2009. We
have recently developed an ion trap system equipped with a magnetic shield in order to
decrease the environmental magnetic field fluctuation. We have measured the clock transition
spectrum with the linewidth of about 60 Hz, which is the fifth part of the previously measured
linewidth. We are presently focusing on measurements of the clock transition frequency with
the aim of achieving uncertainties of the 10-15 level.
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Frequency — 411042129776395 (Hz)
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A—FD 10MHz Zfli o720 KFEA—FOSHWEEK
(& NICT O REHERE UTC (NICT) [20] & 45 b g &
Nb, SHICHEBERBELZEAIPOREINL K
Bl o BE eI & W B E FF O v o LR — |
(Circular T) 20 ZFIH LT, SI ¥ RO O %
Fea ML L7 BU e 2T 5720 X6 DI
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BAE, S5I1ICHN Y7 MEORMIED SHEGHER
O 6 0F JE W B & 411 042 129 776 395 Hz & 54 726
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131.2x10-1 & o7z ¥Cat 4 F ¥ OREFHER
DR ERE IOV TIE, 2008 4EICFKRA DTV —
THEFWB], 2009 A=A M) T DL Y AT N
7 KEDAT - 72 (P2 fil 13 411 042 129 776 393
(£1)Hz) 22, ZhZ520FT 2009 4, [EIBREE 2
ZHAZOWHEBEEHEMER XL CORERE
411 042 129 776 393 Hz (S S 4 x 10-14) L
L 72090, 2008 4EI2Fk 4 13K9 500 Hz O Ik Ty
FIERZBINL C. EREEBOAHENSI34.4
X10-4 Tho7zBle FHAMHENIAI/NSLSRDY,
Mz <. FTrd 2008 EDOREME L Y AT VT K
F O EAD O R R BEE R R X250 728
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EBEWCIHREWBLEVWE LTEELE D> 0
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fEEIRIEBERERE SN, SHICERZhOER
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L% 912023, AOM1 & AOM2IZX 8%
By 7 v 2H#T 505 2 T6 20K
D#z % AOM2 DJEPEE T 7 b (7 D fscan) D
HUMEIZ R E S 720 Db DIZ AOMI I X 2
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fsTB fSCAN
fLD |

l

LELOBRE
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VEILEE,
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W, 100 BHBIC fsre BRI L 72BE 0 P BV €
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Nizzay 7L —F—DHEBOREEZRT,
ZMIFEHI DIV R E X —FTHIESh
72 CSO DEEEZRT 72y 7 L—F—DFk
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SEIALIER 100 B 038 0 5 5 % 8 BEASEAL T %o
HBREHRLE, vCar A F vV LHTE D%
EEDYE SN0 50 FHLRER 100 B
THI5 X 10" OEEENMF LNz L2 LEDS
100 Bl LTl e EZEEITwHEIh T
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DEZHZOHEREFFETE TRV, Bl
ERVIEH RS TA U 2 4B 2 1863 D22 8) T
BWREEDSE 2 b, R EH L HLES D -7,

6 BRIY—=IKFEIF VT
F ¥ 2 IN—DR%

6.1 REREDHIBRIE

4 THRR72EH IS, T TOME TIIBRBERE
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1E-13 = =
_____ i
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‘g 2] e '. ."'
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Averaging Time (s)

7S ViR
B ULEFvET A TEREMRSINZOY I —
P—DLEE. @ ULEFvET 1 TRE(LSN
o0v o U—T—DEEHZ. SBICCatA14>VD
BB CLETEUCLEE. A BRELTEROSRIC
FAWeKERAX =T THRIE UTEARIT T 7 A 7 5ikeES
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X, ZOMOBEEIIIKE L o THRIEZ LT
bo M5 TIEZuy 7 L—H—% 4m BRHKSL
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B D 2 A, FHINE 2> TV B A DIEAY D
2EOMIEVETIE, [£1/2>—|x1/2>
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A, K200 Hz OBMDIEDBS D BB LEZ S
Nb, COBMDIEAY)DEERE LTRSS EH)
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ZOFER, 50 Hz ® AC100 V IZ[I§ 2 R IEH
0.2 uTpp ODWEHEEZBNL 72, 0.2 uTpp D
WHEBZ| £1/2> —|£1/2> BROAXRY
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WA X 22 5hUE, AC100 V IZHIEE 5
HET, ZOwEE 20 BREICHA T3
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R 0.1 T FEEE DA B 20 1B 55 22 Bl A 1l
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W2 A (X9 o X 1) ISR 720T,
T M O BESE B A E B2 G- 2 % B
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FER Db, 12344V by TR —VE
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DX NT v TR IWHMDANNVLAFLY AL VT
P, B RMEICH S = b 0RES
ZFHLCT, 22 HHT LTI VOER
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FEFHT 5L 72

e e T A S —

0.1 T/ Db,

Z
T T P Y N

000  20:20 20:40 21:00
Time

B EE
AF Y BT THEDORIERZZEDHI (20:00 ~
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6.2 HRY—IL FOEEEREHEROHRA
Wy — Vv FEAOHBEE LT 100 Hz KD
MiEZ BT 2HE2E 2 12 PlzEray 7L —
F—ORGERHZ 20 m Hl2ThiE, 7—) =)}
B3 40 Hz (27 B0 S ORE, SRS X DR
20 %50 Hz BEF Tz o, 70 Hz
PAEANE T OREER BN Z WRFTE %, 20 m
BB EEMIZ50Hz o 12 AC100 V
O TIEMIEZ K22 T E 2w, 50 Hz DL
0130.01 u T FREOHELEHTEL S, FML
0.2uT DEF %2 ZOREICHIE SR HITIE, #
YiE% 1/20 LFICT 2L EDH %o

Y=V FOEFHIMA R A — s < L fT o 72,

BEY—IL REHE
SEGRAIOAREEOT —A@R Y —IL N, 28
DY—)U RARICEBERIILE by THEZR

F vV I\—HDBD.
E esEmins
freq. 2 layer llayer
(Hz) radius axis radius axis
0.2 325 19 9 2
1 349 20 10 2
55 259 27 8 3
100 155 29 6 3
200 84 29 4 3
500 41 31 3 3

FREIS. Y —)U PEREVEBOREZ. ¥—/)U RHhih o
DBRECTEI DB TREND. DR ICIKkTFT
Do 2 BICUTATFIRZFc. MEOHA[ICFNEW
Hl B0 Hz fhaTH 25 LU EDTHFIREZEF > TS,
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