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NICT has developed Caesium atomic fountain primary frequency standard NICT-CsF1 & NICT-
CsF2 to calibrate International Atomic Time (TAl) and Japan Standard Time (JST). A cryocooler-
type cryogenic sapphire oscillator is used as a local oscillator, resulting in improvement of the
frequency stability. And new evaluations for some frequency shifts are performed to reduce their

uncertainties.
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TEHCBEM e CId Cs BT 2 w2 i R Al —
U W B AE 2R DB 38 % 4T > T\ b, NICT-CsF1,
CsF2 0 2 iRl THISE - B 217> TB Y WA
77 A T IIRZR A E AN L) FERB e n) RS
FWH s 7 PEHIE O R L - SR 24T BRSO
PSRN DR T 720 B CTORHBE 7 ba
FORENPE T EDLDERLIIIRT, ) IN
VLB HATED S 2 T 5O gE L Bbit s
W 7 MO H LD, AR EOFEID S ) |
FREAMED S 2 RTFIICHRED > TWwb Y 7 M ER
bbb, Stk L0 IEMEZREHE 21T\ FBWEEAHE D
XD ZE > T FETH Do

JE SR B — R E D B HE SR OB S 13 D 7 ) Ik L 72
EBeBs 23R THBY . BB 7 b OFHME TP S

K1 CsF1 & CsF2 DER#MY T b EZDRENS

CsF1 CsF2
Physical Effect Bias Uncertainty Bias Uncertainty
2nd Zeeman 44.94 0.07 105.77 0.08
Collision* -30.00 0.30 -8.00 0.08
Blackbody Radiation -18.32 0.24 -17.40 0.24
Gravitational Potential 8.36 0.11 8.36 0.11
Microwave Leakage 0.00 <0.01 0.00 <0.01
Microwave Purity 0.00 <0.01 0.00 <0.01
Cavity Pulling 0.00 <0.01 0.00 <0.01
Rabi Pulling 0.00 0.01 0.00 0.01
Ramsey Pulling 0.00 0.01 0.00 0.01
AC Stark 0.00 <0.01 0.00 <0.01
Distributed Cavity Phase** 0.00 0.30 0.00 0.30
2nd Doppler 0.00 <0.01 0.00 <0.01
Microwave Lensing 0.00 0.04 0.00 0.08
Majorana 0.00 0.01 0.00 0.01
Background Gas 0.00 0.17 0.00 0.17

units are fractional frequency x10-1%
*: typical value, **: further evaluations are needed.
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