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Table 1 The related information of GPS BLOCK IIF satellites
Satellite name  Clock type Starting run time Run time/d

PRNO1 Rb clock 2011-10-14 1782
PRNO3 Rb clock 2014-12-12 625
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Fig.1 Frequency accuracies of GPS BLOCK IIF satellite clocks
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Fig.4 Noise level of clock bias model of GPS BLOCK IIF satellite clocks
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GEEDEN
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BTG, B Pl B AT0. DS A I WG BE O P T S ) J] S0 0 S ok e S £ R S
SCREE S R UL 22 ) 10003 B30 TR YT I AN HEMIAN 6 B 1) T AR . R SR AT LA
A ili: GPS BLOCK IIF P [ B 22 Bicdhs 24047 A2 5000 Sl =5 (¥ F 3000, HARSR DL g
BRZE 3 WK G212 by 6 b (PRN26FHIPRN30MHT250 5 1 46 hy 12 h)F124 h,
i 22 2 UMK IAE12 hy 6 h. 1A GPS PAEFUIE Y JE (11 h 58 min), 7] LA
S TR 2 Al 1 T ) S Ak TR BTE LA 1/28k2Ah. RN, 58
PITGSH 2 o A ph 2= Bl 5L RS 32 U IR A3 210, BT LART LA £E [R) I i 5 12
ARBUEAVERZE (R IR B 20 AT R ZE e b 22 L.

*2 IEWERREAHNMNRERER(BAHTIZBEZREKRSLEH, 840 h)

Table 2 The periodic terms extracted from the satellite clock bias data (periodic

terms are given according to their amplitudes from large to small, unit: h)

Clock type Satellite Period 1 Period 2 Period 3 Period 4 Period 5 Period 6

PRNO1 12 6 24 4 3 24
PRNO3 12 6 24 4 8 3
PRNO6 12 6 24 4 3 8
PRNO09 12 6 24 4 8 3
Rb PRN10 12 6 24 4 17 8
clock PRN25 12 6 24 4 3 8
PRN26 6 12 24 4 3 8
PRN27 12 6 24 4 3 24
PRN30 6 12 24 4 8 3
PRN32 12 6 24 4 8 4.8
Cs PRNOS8 12 6 13.7 15.2
clock PRN24 12 6 13.7 15.7
4 BZ5

R B TR AR AR R R IER A, R RCUE BEL R 75 M ol 22 F 3
FEPEX AN RFR KA AL, 3T PEAS T GPS BLOCK ITF A i 1Bt PE e, M4
VMR LU N 418
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Analysis of the Long-term Performance of GPS
BLOCK IIF Satellite Atomic Clocks

WANG Yu-pu'? LU Zhi-ping" LI Lin-yang'  ZHAI Shu-feng’
(1 School of Surveying and Mapping, the PLA Information Engineering University,

Zhengzhou 450001)
(2 State Key Laboratory of Geo-information Engineering, Xi’an 710054)

AsstracT It plays important roles in monitoring system integrity, determining and
predicting satellite clock bias, etc., to analyze the long-term performance of BLOCK
ITF satellite atomic clocks. The latest BLOCK IIF series of GPS have been developed
completely on 2016 February 6. The long-term performance of GPS BLOCK IIF satel-
lite atomic clocks is analyzed and evaluated based on the long-term variations of five
performance indexes, including frequency accuracy, frequency drift, frequency stabili-
ty, noise level, and periodic terms of clock bias. The analyzed and evaluated results
show that frequency accuracy, frequency drift, and average noise level of the rubidium
clocks are respectively 7.1 x 10712 & 2.1 x 10713, (5.5 x 107 £ 1.1 x 1071*)/d, and
about 0.2 nanosecond. The corresponding indexes of the cesium clocks are respectively
1.0x 10712429 x 1071% (3.4 x 1071 £5.4 x 1071¢) /d, and about 1.0 nanosecond, and
their variations are relatively stable. The frequency stability of rubidium clocks in the
2 hours, 6 hours, 12 hours, and 24 hours (averaging time 7=7200 s, 21600 s, 43200 s,
and 86400 s) are 3.4 x 10714, 2.3 x 107, 7.3 x 10715, and 6.0 x 107! respectively.
The corresponding stability indexes of the cesium clocks are 1.9 x 1073, 1.1 x 10713,
7.9 x 107, and 5.5 x 1074, In addition, there are obvious periodic terms in satel-
lite clock bias, and their primary periods are approximately equal to one-half, one, or
double of the corresponding satellite orbit periods.

Key words astrometry: time, satellite atomic clock, methods: performance evaluation,
methods: data analysis
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