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ᴩ ᴯȸМ ṅשׁ‒  

Ӗ ד106 1ѣ 



 

i 

 

Ӗ ⇔ד105 ᴩ ᵫ ῶ 

 

֤  ∂Ӵц ═   104- 1403- 05- 05- 01 

ѻ ᴯ ᶝ ᴩ  М ṅשׁ‒  

ѻ═Ϣ ѝ   03- 4244931  03- 4245474 

Ầ֝ѻ═Ϣ 03  ף- 4244441  03- 4245474 

и  ( ṅשׁ(    (  )ᶾ  (V)ᴩ╜ ֥  

ᴩ  Ӑד⇔ ᴞ Ӗ ѣ 1 ד 105 ᴟ 105 12 דѣѦ 

 ԓ ᴞ Ӗ ѣ 1 ד 103 ᴟ 106 12 דѣѦ 

 ԓ  133, 722 (Ͼа)  

 Ӑד⇔  31,929(Ͼа)  ќ  

  31,929ɎҘаɏ 

ќӣѩ 

100 (%) 

Ϣ ´   03- 4244228  03- 4245474 

ȸӐ П ᴩȲ֯ס ֥ ᶝ֪ вЏ ц ═ П כ

ḖȲ∂Ӵц ═ Ȳ ’ ᾼϚ ἤ ἤȲṳ

Ϛ Ȳ ẁ в ӔП Ṽ Ȳѿ ẞ‚ с ц ὡּדᶾׁשṅѬ

Пӭ ȲӐד⇔ ᴩѿϯ ӭПׁשṅЏᵂȸ 

(Ϛ) ⅍ ═цἤ ὡ 

(ϡ) ᶾ  ṅשׁ

(Ϯ)  ῀  

 

 

 

 

 

 

 



 

ii  

֤צ М  

ѝ  ѝԓ֤ Мѝ  

AOS 
Astrogeodynamical Observatory, Space 

Research Centre P.A.S.  

ᾌ щѝ֮ ϩщ

ѝүыῈׁשṅМї 

ANSI American National Standard Institute רּ   ṅἬשׁ

APLAC 
Asia Pacific Laboratory Accreditation 

Coorp. 
Ṹы ⅍  

APMP Asia- Pacific Metrology Programme  Ṹы  

A*STAR 
Agency of Science, Technology and 

Research, Singapore 
Ғịּדᶾׁשṅᶝ 

ATF 
Asia- Pacific Time and Frequency 

Workshop 
Ṹы  

BIPM 
Bureau International des Poids et 

Mesures(ᾎѝ)  
⇔ ᶝ 

CCTF 
Comite Consultatif du Temps et des 

Frequences(ᾎѝ)  

⇔ ỗ

ỗ  

CGPM 
Conference Generale des Poids et 

Measures  ( ᾎѝ)  
⇔ Є  

CIPM 
Comite International des Poids et 

Mesures     
⇔ ỗ  

CMC 
Calibration and Measurement 

Capability  
Ӕ  

DPN Dual pseudo- random noise Ϛ҅  

EFTF European Frequency and Time Forum ☺  

ESA European Space Agency ☺ыῈ  

EUROMET European Metrology Collaboration  ☺  



 

iii  

ѝ  ѝԓ֤ Мѝ  

GPS Global Positioning System  ԓ ứᴯṆ  

GPS AV 
Global Positioning System All - in - view 

method 

ԓ ứᴯṆ ԓ

ᾎ 

GPS CP 
Global Positioning System Carrier 

Phase method 

ԓ ứᴯṆ ᾌד

ᴯ ᾎ 

GPS CV 
Global Positioning System Common- view 

method 
ԓ ứᴯṆ Ԛ ᾎ 

IEN 
Istituto Elettrotecnico Nazionale 

Galileo Ferraris, Italy  

Єᵓ Іׁשṅ

 

ISO 
International Organization for 

Standardization  
о  

iFCS 
IEEE International Frequency Control 

Symposium 

ІЏ

Ầ ‒

ạׁש  

IGS International GNSS Service  ╦ ὢ  

ION The Institute of Navigation רּ  Ầ שׁ  

KRISS 
Korea Research Institute of Standard 

and Science, Rep. Of Korea  

דּ ṅשׁ

 

KCDB Key Comparison Data Base ѩ  

METAS Federal Institute of Metrology (CH)  Ђ ṩ  ṅἬשׁ

MRAAC 
Mutual Recognition Arrangement 

Advisory Committee 

Фד ҠẦ ╓ ỗ

 

NICT 
National Institute of Information and 

communications Technology, Japan 

ѡӐ Ӵᴩ╜ᾎϢ

ṅשׁ‒  

NIM 
National Institute of Metrology, 

Beijing, P. R. China  
Є ҖṺ ṅשׁ  



 

iv 

ѝ  ѝԓ֤ Мѝ  

NIST 
National Institute of Standard and 

Technology, USA 

רּ ᶾ ṅשׁ

 

NMIA 
National Measurement Institute, 

Australia  
☺ ṅשׁ  

NMIJ National Metrology Institute of Japan  
ѡӐ Ӵᴩ╜ᾎϢ

ᶾ ếׁשṅἬ 

NPL 
National Physical Laboratory, United 

kingdom 
ᾬ ⅍ 

NRC National Research Council of Canada  Ғ Є ṅשׁ  

NTSC National Time Service Center  
М Є М דּ

Мї 

NTP Network Time Protocol  ὢ  

OCXO Oven Controlled crystal Oscillator  ạ  

OP Observatoire de Paris (LNE - SYRTE) ђ щѝү 

ORB Observatoire Royal de Belgique  ѩᵓ ꞌ щѝү 

PTB 
Physikalisch - Technische 

Bundesanstalt, Germany 

ᾬ ᶾ ṅשׁ

 

PTTI Precise Time and Time Interval Meeting  
שׁ  

ROA 
Real Instituto Observatorio de la 

Armada en San Fernando 
ᴫ Ѳꞌ щѝү 

SDR Software Define Receiver ן   

SGOF Study Group on Optical Fibre Links  ԏ ṅЊשׁ  

SP 
Technical Research Institute of 

Sweden 
ẕ ᶾ  ṅἬשׁ

SU Institute of Metrology for Time and • ṩыῈ



 

v 

ѝ  ѝԓ֤ Мѝ  

Space ׁשṅἬ 

TAF Taiwan Accreditation Foundation  ᾎϢԓ

   

TAI International Atomic Time ( ᾎѝ)  І  

TCTF 
Technical Committee on Time and 

Frequency 

ᶾ ỗ

 

TL 
Telecommunication Laboratories, CHT 

Co. Ltd., Taiwan  
ү М ṅשׁ‒  

TWSTFT 
Two- Way Satellite Time and Frequency 

Transfer  
╦ ֣  

USNO U.S. Naval Observatory, USA רּ  Ἤ 

UTC Coordinated Universal Time ( ᾎѝ)  ѷꜜẦ  

VSL 
Van Swinden Laboratorium, the 

Nederlands 
ṅשׁ  

VCO Voltage Controlled Oscillator   

WGGNSS Working Group on GNSS Time Transfer ╦ Џᵂ  

WGMRA 
Working Group on Mutual Recognition 

Arrangement 

ᶾ ỗ

Фד ҠẦ Џᵂ

Њ  
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ȳ Ӑ в  

 
֤ ȸ∂Ӵц ═      ȸ105- 1403- 05- 05- 01 

 
ѻ ȸ ᶝ  ᴩ ᴯȸМ ṅשׁ‒  
 
ѻ═Ϣȸ ѝ   Ϣȸ´  

 
ȸɎ03ɏ4244228  ȸɎ03ɏ4245474 

 
ȸ103ד 1ѣᴟ ד106 12ѣ 

 
ȸ 

         Ɏԓ ɏȸ133,722 Ҙа 
         Ɏד⇔ɏȸ31,929 Ҙа 
 
ᴩ ᶮȸד  

 
1. ᴩ ⇔ȸ ứɎ%ɏ   Ɏ%ɏ  ѩ Ɏ%ɏ 

 ȸ 100 100   0⇔ד
 ȸ 75           75   0⇔ד

 
2. ќӣȸ ứ(Ͼа)ȸ31929  (Ͼа)ȸ31929 ќӣѩ (%)ȸ 100% 

⇔ד   31, 929Ͼа 31  ⇔ד, 929Ͼа  100 % 
 133, 722Ͼа   95,474Ͼа  71.4%  

 

3.ѻ ᴩв ȸצ П֢⇔ד105 ṅשׁ ӭцӭ ֽϯȸ 

(Ϛ)  ⅍ ═ ἤ с 

ױ ӭ֯ס П∂Ӵȳ ═ Ṇ ἤ П сȲẔ ֽϯȸ 

1.  ═ṳ с П ứ⇔ц ⇔ ẞ ὑ 9.0E- 15Ȳ ẘ

⇔ ᶝ(Bureau International des Poids et Mesures, BIPM) ֝Ḕ֯ 45

ỒּהѿвȲṳ ẁ в ⅍Ϛ ԈП Ӕȴ 

2.  ═ ⇔ ᶝȲԚ֝ ═ѷꜜẦ (Coordinated Universal Time, 

UTC)ц І (International Atomic Time, TAI) Ȳ֯

ῶ҅צ ᴯȴ 

3.  с Ӕ Ṇ ᴞ о Ȳ ẁ TAF(Taiwan Accreditation 

Foundation) Ҡ ⅍П Ӕὢ Ȳ ю֪ Ἤ כ ⅍Џᵂ

Ȳṳ ᵅẔ Л ứ⇔ȴ 

4.  ῺẃӐ ⅍ UTC(TL)П ứ⇔ ═֯ 1.0E- 14 ~ 3.0E - 15 (30 days 
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stability) Ȳ Ɫפּ⇔ 15 ns/monthȲꞋБ ẞ Ԓ Ѭ ȴᵀ ᾼצ

2 • ꞋБᴔ ╝ Ȳ ᾎ ẁ Ȳ Ϛ Ђ ᵂⱢӕ

ᴕ ȴϚӎ Ӣ╝ ȲӇ ᵅ UTC(TL)П ứ⇔Ȳṳṿ ẘ

(UTC- UTC(TL)) ЄȴⱢ ᵍױ ϚҠӣᾼ ╝ Ȳ ⅍ ȲϞᴟ

ᾎ ᴩ ѩ ц в Ӕ ȲБ Ϛ ẓצᴞ ғ П

ѻ ה Ɫ ᴕ Ȳѿ Ғ ⅍Ἤ ═ ПҠ ⇔ȴ

֯ ứ∟Ȳ═ ᴩ (Time Scaling) ᶾ ἤ ṅȲҠ֯שׁ

Ӑ ⅍ Пצ Ṇ ϱȲ ϚḔ сUTC(TL)П ȳМ ứ⇔ȴ 

5.  ═ɦ ѩ Ṇ ɧӔ ᵂȲѿ ẁӔ ȳЛМ Пὢ ₇ ȴ 

6.  ẁ в ѻȳ аԈПה ứ⇔ ὢ Ȳṳ ᴩד ṅȲѿשׁ

с ᶾ ц ⇔ȴ 

7. ∂Ӵ ᴟ ᾌ ᾼ ԏ Ṇ  

8. Ȳ ѷꜜ῀֤ ⅍∂Ӵ֥ᵂ …Ȳṳӻ ᶾ Ȳ

‚ Ӑ ⅍ᶾ Ѭ П сȴ 

(ϡ)  ᶾ  ṅשׁ

ױ ӭ֯ס ᴩ П ѩ ṅȲѿשׁ ẞ ═ Пӭ

Ȳṳ‚ ֥ᵂ …П∂ӴȴẔ Ɫȸ 

1.  ═ ᴩ GPS(Global Positioning System, ԓ ứᴯṆ ) ֵ Ԛ ᾎ

(GPS CV)ȳGPS ֵ ԓ ᾎ (GPS AV)ȳGPS ᾌדᴯ (GPS 

CP)ȳGPS P3 ȳBIPM TAIPPPԒ Ȳṳ BIPMȲ ᴖ

ᶙכ ц Ԓ  ṅȴשׁ

2.  ═ ᴩ ╦ ֣ ȲҔ╗ȸ═ ᴩṸы֮ П ╦ ֣

ȳ∂ ☺ ᾬ ᶾ ṅשׁ (PTB)ȲцṸּרП ᾼ ╦ ֣

Ȳṳἷ רּ Мїᾼ ֣ѩ Ȳѿ ֥ᵂ …ȴ

Ϥ ╦ ֣ ἤ ц ᶾ שׁ Ȳѿ с ȴ 

3. CIPM CCTFП TAI ⅍҅ῶЄ ȳGNSSʒ Џᵂỗ ȳATFT

ᶾ Џᵂỗ ц ╦ ֣ ᶾ ⅍ỗ ȲἨ Ғ ᶾ
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שׁ Ȳѿ ҵᶾ ц ֥ᵂ …ȴ 

(Ϯ)  ῀  

ױ ӭ… в Ӕ ⅍ц ᴩ П ц ӣȲẔ

Ɫȸ 

1.  ═ Ṇ Ȳѿ Ṝԓ ῂ ӖӢȲц ꜜП ȳ

ȳ ạṆ Ȳ ὑ ᴯо Пṿӣ Ḗȴ 

2.  ṳ ṜṸы ⅍  (Asia Pacific Laboratory Accredita tion 

Coop.,APLAC)ế в TAF ᴯȲ ὑ ⅍ ѩ Ȳц в ⅍

ϩ П Ḗȴ 

3.  ᾼ ᶾ Ȳ ᶾ ѩ ♄ Ἠ вҵПׁש Ȳѿ ᶾ ӻ

☼Ȳṳ с ⅍П῀֤⇔ ἤȴ 

4.  ═ ᴩᵅ Ṇ ὑеԚӖӢ П ӣ Ȳᾨậе   ὑᵅ

Ṇ ∂ ᾼќ═Ȳנѡᶙכᵅ Ṇ ∂ ȴ Ӗ ӑᾨậẞṆד105

∂ Ȳ⁄ ᵂ ȴ 
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ȳ105ד⇔ ⅍ЄṶּנ  

ѡ  ᶾ Ὠכ ♄  ϢṶ ֥ᵂ 

105.01. 01   ╦ ֣ ѩ ן

ȲẦᵗѡӐNICTḂ ╦

֣ ѩ ứ⇔ȴ 

105. 01. 01   ╦ ֣ ѩ ן

ȲẦᵗ KRISSḂ ╦

֣ ѩ ứ⇔ȲṳẦᵗ

ѡӐNICT ᴩ ᾌדᴯ

╦ ֣ ѩ ȴ 

105.01.05  ᶝ 104 ỗ⇔ד

Ӓ ▲  

 

105.0 1  Ὥ‒ ṅשׁ רּ Ғ

PTTI 2016ׁש ῶ ѝ 

105.03. 17 ᶝ 106 ד

▲  

 

104.03.13  ᶙכ BIPM G1 ⅍ṥ

ӔȲ Ӕᶙכ∟Ӑ ⅍ TAI 

link П Л ứ⇔Ҡ

═֯ 2 ns ѿв 

105.03.07- 105.03.

11 

 Ὥ ӥ Ђ ắѡӐ

IAJapan Ȳ ѡӐ

⅍(NMIJ)цѡӐ

ṅשׁ‒ (NICT) ԉ

֝ ᶾ ȴ 

105.04.10~105.09.

17 

 BIPMẦ Ӧ PTBȳᾎ

OPȳּר NISTȳЄ NTSC

ẁ Ȳ ֝Ч ԉᶾ

›ἏẦᵗ∂Ӵϱ

⅍ПSDR ╦ ȴ 

105.0 4  Ὥ‒ ṅשׁ Ғ

EFTF 2016ׁש ῶ ѝ 

105.0 5. 8~05.1 6  ѝᶛׁשṅ רּ ṏ

Ғ IEEE IFCS 2016ׁש

ῶ ѝ 

105. 07. 19 ~═

ᴩ 

 ╦ ֣ ѩ ן

ȲẦᵗМ Є NTSCḂ

╦ ֣ ѩ ứ⇔ȴ 

105. 08. 01 ~═

ᴩ 

 ╦ ֣ ѩ ן

ȲẦᵗ PTBḂ ╦

֣ ѩ ứ⇔ȴ 
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105. 08. 23 ~═

ᴩ 

 ╦ ֣ ѩ ן

ȲẦᵗᾎ OPḂ ╦

֣ ѩ ứ⇔ȴ 

105. 09. 12 ~═

ᴩ 

 ╦ ֣ ѩ ן

ȲẦᵗּר NISTḂ ╦

֣ ѩ ứ⇔ȴ 

105.9.28~105.9.29  MEDEA GPS ц Ӕᶾ

שׁ  

105.11. 14~105.11.

15 

ף  ЂȳὭ ӥ Ђȳ

ṅשׁ Ғὑ ⁮

ПAPMP TCTFȳAPMP TCQSד

⇔  

105.11. 16~105.11.

18 

ף  Ђ Ὥ ӥ Ђ  

Ғ ⁮ П APMP 

symposium & GA  

ṅשׁ  105.12.16 М

Џ ɦ⇔ד105 ṃ‌

ד Џ ɧ 

105.12.06~105.12.

09 

 Ὥ ӥ Ђ ắМ Є П

CNAS Ȳ ҖṺ

(NIM) ԉ ֝

ᶾ ȴ 
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ȳ ᵫв  

Ϛȳ ᴩ  

(Ϛ) ֥ ᶮ 

1. ⇔ ֥ ᶮ 

ứЏᵂ ⇔▲  
ứᶙ

ѡכ  

ᶙ

ѡכ  

⇔╥

ᵡ ֥ 

ü Ϛủ ═ ⇔ ᶝП ẘ Њὑ45Ồּה 

ױ) ⇔Ɫԓ ԒѬ )  
105.03 105.03 ֥ 

ü ד⇔ ᶙכ Ӕὢ 12Ԉ 105.03 105.03 ֥ 

ü Ϛủ ẁӂᶁḕѡ 2.1 Пװ ὢ  105.03 105.03 ֥ 

ü ϱҙד ═ ⇔ ᶝП ứ⇔

⇔Њὑ 9x10- 15 
105.0 6 105.0 6 ֥ 

ü ד⇔ ᶙכ Ӕὢ 24Ԉ 105.0 6 105.0 6 ֥ 

ü ϱҙד ẁӂᶁḕѣ 2 Пװ ὢ  105.0 6 105.0 6 ֥ 

ü ›Ϯủ ’═ ⇔ ᶝП ẘ Њὑ 45

Ồּה  

105.09 105.09 
֥ 

ü ד⇔ ᶙכ Ӕὢ 36Ԉ 105.09 105.09 ֥ 

ü ᶙכ ѩ ᴷ 105.09 105.09 ֥ 

ü ᶙשׁכ ן ᶾ с ╦ ֣

ѩ ứ⇔ 
105.09 105.09 ֥ 

ü Ӑד⇔ ’═ ⇔ ᶝП ẘ Њὑ 45

Ồּה 
105.12 105.12 ֥ 

ü Ӑד⇔ ═ ⇔ ᶝП ứ⇔

⇔Њὑ 8x10- 15 
105.12 105.12 ֥ 

ü ד⇔ ᶙכ Ӕὢ 50Ԉ 105.12 105.12 ֥ 

ü ᶙכԏ ⅍ ԏ Ṇ ∂  105.12 105.12 ֥ 

ü GNSS ן ᴯ ứἤ ⇔ ἤׁשṅ

ᵫ 
105.12 105.12 ֥ 

ü ẁӐד⇔ӂᶁḕѡ 2. 2 Пװ ὢ  105.12 105.12 ֥ 

ü ӑẃ ‒ ᴷиέ 105.12 105.12 ֥ 

ü Ầᵗ ATF 2016ׁש  105.12 105.12 ֥ 
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2. ֥ ц ╟ 

֥ᵂ ᴯ ֥ᵂ в כ   

 ỗ ṅשׁ   
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(ϡ) ӣ ᶮ 

1. Ϣϩ ӣ ᶮ 

(1) Ϣϩ  

ѻ═Ϣ и (и

цѻ═Ϣ)  

І  

(֤ цѻ═Ϣ)  

 ⇔ד

Ϣѣ 

 

Ϣѣ  

ѝ ⅍ ף  ═цἤ  

(Ὥ‒ )  60 58  

ᶾ  

(Ὥ ӥ)  48 42  

 

(Ὥ ᴂ)  36 29  

֥  
144 129  

 

(2) Ϣϩ 

и    

֥  

ṅשׁ ᾭᾓ ⇔ד

 

שׁ

ṅ

 

ᵗ

ṅשׁ

 

ṅשׁ

ᵗ

 

ṅשׁ

ᵗ

ѿϯ 

Ђ Ђ Ђ ּד Ẕ҃ 

105 

 

(Ϣ

ѣ)  

 
48 84   12 48 72  24  144 

 
41 76   12 41 64  24  129 
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2. ᵓӣ ᶮ 

֤ ц    

( ᴯȸа)  

 

(Ӗ )  
ӣ ᶮ 

  

ứ  ṏ Ṿ ỮҠ  ЛṾ 

(492,160 а)  105.10 105.10 V      
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3. ӣ ᶮ 

(1) ᴩ ᶮ 

ᴯȸϾа 

⇔דӭ ԓדּ

 

и

(1)  

ќ

(2)  

 

Ҁ

(3)  

Ҁ

(4)  

’

(5)  

֥

(6)=(2)+

(3)+(4)+

(5)  

ᴩ  

(6)/(1

)  

% 

 

ќҏ   

᾿ ӣ 28, 894.84 28, 894.84 28, 894.84    28, 894.84 100  

е  1,045 1,045 1,045    1,045 100  

 1, 497 1, 497 1, 497    1, 497 100  

Њ  31, 436.84 31, 436.84 31, 436.84    31, 436.84 100  

Ӑќҏ   

 492.16 492.16 492.16     492.16 100  

Њ  492.16 492.16 492.16     492.16 100  

֥  31,929 31,929 31,929    31,929 100 
ЛṜ иӦ

Ӑ ᵮן 
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(2) Ϥ ᶮ 

               ᴯȸа 

 

ӭ Ӣדּ  Ὑ 

  Ϥן

Л     

    

ᾬ    

ᶾ    

ᵓ    

ᶾ    

ṿӣ   

Ẕ҃   

     Ϥן

     

Ẕ҃ןϤ   

ẁ  Ϥɉן

ґ  

  

ὢ  Ϥɉן

Ṏ  Ϥן

ᶾ ὢ  

 

 

804,000 

 

 

ӔԈ 62Ԉ 

▲    

ꜜ֥ᵂ ֥    

⇔ד‹ѿ֫ן ҏ   

Ẕ҃    

 

֥  

 

 

 

804,000 

 

 

ӔԈ 62Ԉ 
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(Ϯ)Ϣϩ ᶮ 

֤ ȸ∂Ӵц ═  

⅍ ҵҏ Ϣ Ϛ ῶ 

ҏ ἤ

 

ѻ в  ҏ

ц  

 

(Ӗ )  

ҒϢ

ở֤ 

֯Ӑ

ԉПЏᵂ 

Ӑ Пᵗ  

Ғ  York Ғ 2016 

EFTFׁש CCTF WG 

meeting 

 105. 04. 03 

~ 

105. 04. 09 

Ὥ‒  

 

ᶾ

 ṅשׁ

 

EFTFׁש ῏ ȳṸȳּר Ԓ

⅍ПׁשṅϢ ȴ М ֢

ד ѻ ᴩ ȲӐװҏ EFTFׁש ῶ ѝ

ϡ Ȳṳ Ẕ֮҃ ד ṅϢשׁ⅍ ᴩ

ȲҠ сү ṅѬשׁ ȴ 

Ғ רּ  Monterey Ғ

2016 PTTI שׁ

CCTFWG  

רּ  105. 01. 24 

~ 

105. 01. 30 

Ὥ‒  

 

ᶾ

 ṅשׁ

 

PTTIׁש Ɫּר щѝү(US Navy 

Observatory, USNO) ּר Ầ שׁ (The 

Institute of Navigation, ION) ֥ Ȳ

›ᾘׁשṅц ὑ Ѡ П ӣȴ

רּ Ԓ ⅍ҵȲ Ṹ ⅍ПׁשṅϢ

Ꞌ Ȳ Ғױ Ҡ‚ ⅍ Ф֥ᵂד

…Ȳ ὡӐ ⅍ ṓ⇔ц ⇔ȴ 

Ғ רּ  ṏ Ғ

IEEE IFCS 2016ׁש

ῶ ѝ 

רּ ṏ 
105. 05.8 

~ 

105. 05.16 

 

ѝᶛ ᶾ

 ṅשׁ

IEEE ‒ ạׁש (International 

Frequency Control SymposiumȲIFCS)Ɫ ᾼ

ἤ שׁ ȲӐװ ϱ ῶ 2 Б ắП

ѝȲ ѻ ֢ ᶾ

֢ ⅍ᾼ֝ ᵂӻ☼Ȳṳ

ᾼ ₇ȴ ∟Ϛщ רּ Д ϩᾌ

(LIGO)Пד ╟ȲLIGOҟדϟѣכғ ẞ

ϩᾌȲὑЭדϡѣӔה ῶכὨắ ῂ

ӭȲ ⅍Ҡ ᾼ ᶾ ȴ 

Ғ  Ғ 2016 NCSLI 
רּ ’  

Ầ֝ѻ═Ϣ Ӑ ף 105.07.24 Ɫ NCSLIד⇔ workshop & SymposiumȲ
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workshop & Symposium ~ 

105.07.31 

῏ ȳרּ ȳṸ Ӕц ⅍П

ṅϢשׁ ȴ М ֢ Ӕц ד ѻ ᴩ

ȲӭᾼⱢ֢ ꜜ ṅϢשׁꜜ ӻ

ᶾ ᾼ ὨȲṳכ ҏ П

Ȳ ϱᴍצ Ȳ ╥ М Є

ᾼ ӱПϚȲ Є Ҡи ȸכ ȳ

ȳ ȳ ȳPT ᴩ ȳẦ

ᵗ∂Ӵ ⅍П ȴ 

֢ Ԛׁ֝ש Ȳ֝ Ϡ ᶾ

ȲếẔ҃ ц ⅍∂ӴФ …ȴӐ

ҏװ ױ ῶ ѝȲṳ Ẕ֮҃ ד שׁ⅍

ṅϢ ᴩ Ȳצᵓὑ сү ṅѬשׁ

ȴ 

Ғ  Ғ Є Ғ CPEM 

ש2016ׁ ṳ ῶ

ѝ 

Ғ Є 105. 07. 09 

~ 

105. 07. 17 

 ᶾ

 ṅשׁ

CPEM (Conference on Precision Electromagnetic 

Measurements)ⱢӦ BIPMȳIEEEȳNIST г ᴯ

Әϵѻ ẒדϚ⇔П ᾼ ἤ ᶾ שׁ

ȲẔ ѝ Ɫ EI ȴ ᶾ Ḅ ϯ

Ϛ҅ ᾼ Ȳ Ғ ӭᾼ֯ ῶ ѝȲṳ

ϱד ᶾ ᾼ Ȳצᵓὑ

Ԓ Ғ֥ᵂ ȴṳҠ᷾ IEEE Trans. IM

ґȲ ѿ ὡ ⅍ ѝѬ ȴ 

Ғ  Ғ APNOMS 2016

שׁ ṳ ῶ ѝ 
ѡӐ  Ӏ 

105.09.05 

~ 

105.09.10 

ѵ  GNSS

ᶾ  ṅשׁ

APNOMS 2016 Ṹы שׁ Ɫד⇔

ᾼ ἤ ᶾ שׁ ȲϮщᾼ Ҕ

╗ Tutorials ȳ Keynote Speechȳ Technical 

SessionȳInnovation Session ȳ ц ₇
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ӱ Ȳד в ԓ ‒ ᾓȳ

ᶾ ȳ Ϛ҅ ἤ П ֝Ḕ Ḗц ‒

ד ӣȴӐ᷾ױ 2016 APNOMS שׁ

ѝȲ᷾ ѻ (Network Monitoring 

and Measurements)Ȳ ӭⱢ" Primary Reference  

Time Clocks Performance Monitoring Using GNSS 

Common- View Technique in Telecommunication 

Networks "Ȳṳὑ М ᴩ ῶȴ ѝ ֽϯȸ

ᶾ ═ Ȳ ὑ ⇔ (ð

1.5Ρs)цḆֵ֝Ḕ‒ Ҡӣἤᾼ Ḗ ѡ ȴⱢ

Ṝ в ⇔ ᾼ ḖȲ ⅍

Ϥ ⇔ GPS ѩ ᶾ ӣ֯ Ϛ҅

М PRTC ṳ ═ ֝Ḕ ᴷȲ ᴖ

ὡ ₇ ȴ Л Ҡѿ ῶᴞАᾼ

ὨȲṳѹכṅשׁ Ẕ֢҃ꜜ ᴩ ӻ☼ МȲ

ҒϠ Ẕ҃ ⅍ ᾼ Ȳצᵗὑ ⅍

ṓ⇔ᾼ сȴ 

Ғ רּ  Boulder Ғ

╦ ֣ Џᵂ

ɎWGTWSTFTɏד⇔

 

רּ  
105.09.05 

~ 

105.09.10 

Ὥ‒  

 

ᶾ

 ṅשׁ
1. ╦ ֣ Џᵂ Ɏ CCTF TWSTFT 

Working Group Meetingɏ…Ӧ ⇔ ᶝ

ɎBIPMɏц ỗ ɎCCTFɏ

ϯ֢ ⅍Ἤ ПЏᵂЊכ ȴ

ѿ ╦ ֣ ᶾ цѩ Ṷ

ừȲṳạứ֢ ц П ṿӣ

ᶧȴӐ ⅍Ɫ Њ ПӔכה Ȳ Ғ

ⱢӐ⅍П ᵓц ȴ 

2. ȳṸȳּ֢רԒ ⅍Ꞌ ҏ ױ
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Ȳ Ғ Ҡ‚ ⅍ Ф֥ᵂד

…Ȳ ὡӐ ⅍ ṓ⇔ц ⇔ȴ 

3. Ӧ֢ ⅍ ᵫẔ ᾭᾓȲṳ

ạứ֢ ⅍ ᾓцѷꜜ П ӢѠ

ȴה ϱӐ ⅍ ᵫ TL ᾭᾓцӑẃ

ṅѠ֣Ȳשׁ ֢ ӻ☼ȴ 

Ғ  ҒṸы Є

цᶾ ỗ

(APMP 2016 GA, TC 

meetings,  and TCQS 

Workshop)   

 

⁮  
105. 11. 11 

~ 

105.11. 19 

 

 ף

 

Ὥ ӥ 

 

 

 

Ầ֝ѻ═Ϣ 

 

ᶾ

  ṅשׁ

 

ᶾ

 ṅשׁ

Ӑ ⅍Ɫ APMP Ӕ Ȳ Ғ APMP 2015 Ȳ

Ҡ Ṹы֮ ⅍П ᾼ֥ᵂḆ֣› Ȳ

ὑ сӐ ⅍֯ ϱᾼ ṓ⇔ צ⇔

Єᾼ ᵗȴ 

Ӑ ⅍Ɫ APMP TCTF ц TCQS ỗ ⅍Ȳᶦ

Ӧ װױ ԓ ᾼ ᶾ

ȳẦ ԓ Фד ҠẦ ПЏᵂȳϠ ֢

ạ Ѡ֣Ȳѿ‚ṿᶺ ד

ȴ‚ ПϚ Ȳ כ ᾼד

Ф ҠȲ ϚḔ Ṹы֮ ᶾ ᶺ

ד ᾼ ϩȴ 

ȸҏ ἤ ṼϯԝṶӦ -Ɏ1ɏ שׁ Ɏ2ɏắ Ɏ3ɏ Ғ  
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⅍ вắ Ϛ ῶ 

 

֤  ѻ в    ҒϢ

ở֤ 

֯Ӑ ԉЏᵂ Ӑ Пᵗ  

ד2016 TAF

⅍ Ӕ

֯

 

ц֥

ᵂ ᶾҾ  

ԓ

 

TAF 

105. 05.2  ף 23~2

 

 

Ὥ ӥ 

ȳ 

⅍ Ϣ 

 

₇ ѻ ȳ  

ᶾ  

ц֥ᵂ

ᶾҾ Ȳצᵗὑ П

֥ᵂ ц∟ П ᴩ 

 

 ד2016

⅍₇ ц ᵫ

Ϣ֯

 

TAF ⅍

Ḇ Ὑц  

 

ԓ

 

TAF 

105. 11.2 1 Ὥ ӥ ₇ ѻ ȳ  

ᶾ  

Ϡ TAF ⅍П Ḇ

в ц ⅍₇ ═  
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(ҳ) ═ ᶮȸ 

Ԉ Ӕѡ ц ẃ ֽϯῶ 

צ  Ԉ  Ӕ ѡ (Ӗ )  ẃ  

1 ḇ  

HP5071A, S/N 300 

83.11 ҅ CS160 ẁӕ ‒  

89.7.18 Л ứṳ  

89.7.27 ѡӐ ḇ ן 90.06.26

ᶙכ ═ 

91.06.28 ҅ CS809 ẁӕ ‒  

92.5.19 Л ứḂӦCS1712 ẁӕ ‒

 

98.04 ╝  

רּ 98.12  

99.06.01 ᶙכȲ ṿӣὑ ȴ 

102.06 ╝ ᶰ 

BIPM 

2 ḇ  

HP5071A, S/N 160 

83.11 ╝ Ȳ83.12 UTC(TL)═

ѩ ȷ85.09 ╝ Ȳ86.04 UTC(TL)

═ ѩ  

89.7.10 ѡӐ ḇ  

90.06.24  ȴכᶙן

98.09 ╝ ᶰ 

BIPM 

3 ḇ  

HP5061A, S/N 1712 

כ90.10 ═92.5.19 Л

ứḂӦCS1712 ẁӕ ‒ 93.12.21 ḂӦ

HM76053 ẁӕ ‒  

99.11 ╝ ∕ М 

102.04  כᶙן

BIPM 

4 ḇ  

HP5071A, S/N 474 

84.5.2 כᶙן ═ 

89.8.11 ╝  

90.05.20  ȴכᶙן

99.11 ╝ ᶰ 

BIPM 

5 ḇ  

HP5071A, S/N 1132 

87.06 כᶙן ═ 

91.12.5 ѡӐ ḇ  

92.6.30 כᶙן ═ 

102.06╝ ᶰ 

BIPM 

6 ḇ  

HP5071A, S/N 809 

85.05 כᶙן ═ 

90.10.01 ҅ CS1498 ẁӕ ‒  

91.06.28 ╝ ṳ  

91.12.5 ѡӐ ḇ  

92.6.30 כᶙן ═ 

99.04. ╝  

BIPM 
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צ  Ԉ  Ӕ ѡ (Ӗ )  ẃ  

7 ḇ  

HP5071A, S/N 1012 

86.06 כᶙן ═ 

92.10.13 ╝ ѡӐ ḇ  

93.6.30 כᶙן ═ 

99.08. ╝ ᶰ 

BIPM 

8 ḇ  

HP5071A, S/N 1500 

89.06 כᶙן ═ 

93.3.2 ╝  

94.01.06 ѡӐ ḇ  

94.8.1 ═ 

BIPM 

9 ḇ  

HP5071A, S/N 1498 

89.04 כᶙן ═ 

89.12 ҅ CS300 ẁӕ ‒  

97.08 ╝  

כᶙן 98.03 ═ 

BIPM 

10 ḇ  

HP5071A, S/N 1104 

95.11.2 רּ ḇ  

96.2.5  כᶙן

96.2.16 ═( ҒϤ)  

101.05 Ɫ ӣ 

105.09╝ ᶰ 

BIPM 

11 ḇ  

HP5071A, S/N 2365 

96.12  כᶙן

97.06 ═ 

BIPM 

 

12 ḇ  

HP5071A, S/N 2366 

96.12  כᶙן

97.06 ═ 

BIPM 

13 ḇ  

HP5071A, S/N 2367 

96.12  כᶙן

97.06 ═ 

BIPM 

14 ḇ  

HP5071A, S/N 2368 

96.12  כᶙן

97.06 ═ 

BIPM 

15 ḇ  

Symmetricom,S/N 2630 

99.08  כᶙן

101.02 ═ 

BIPM 

16 ḇ  

Symmetricom,S/N 2634 

99.08  כᶙן

101.02 ═ 

105.09 Ɫ ӣ 

BIPM 

17 ḇ  

Symmetricom,S/N 2636 

99.08  כᶙן

101.02 ═ 

BIPM 

18 ḇ  

Symmetricom,S/N 2853 

99.11  כᶙן

101.05 ═ 

BIPM 

19 ḇ  

Symmetricom,S/N 2910 

100. 10  כᶙן

101.04 ═ 

BIPM 
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צ  Ԉ  Ӕ ѡ (Ӗ )  ẃ  

20  

KVARZ, S/N 76052 

88.01 ═ 

89.11 Ӣ а╝  

כᶙן 90.02 ═ 

99.06 Ӧ HM76052 ẁӕ ‒  

101.02ḂӦ HM- 0057 ẁӕ ‒  

102.07 כᶙן ═ 

BIPM 

21 

 

 

KVARZ, S/N 76053 

88.01 ═ 

93.12.21 ḂӦ HM76053 ẁӕ ‒  

101.7 ╝  

105.0 3 כᶙן ═ 

BIPM 

22  

T4- Science, S/N 0057 

99.06  כᶙן

101.02 ẁӕ ‒  

104.06 Ѧ ẁӕ  

BIPM 

23   

Microsemi,  

S/N 01000000311 

103.0 9 כᶙן ═ 

104.0 6 ẁӕ ‒  

BIPM 

ᴯד 24 AOG model 110 

S/N 0042 

90.10.04 ⅍ӕ ═ ḕ

ѡ═ ἤ  

90.10.04  0.00004 ns/s Advance  

 

⅍ӕ

 

25 SDI 5MHZи  ẁ (5MHz) ⅍ӕ

 

26 й ạ  ḕѡ═ ἤ   

27 SDI PD- 10- RM- B,  

S/N 13AR13- 07 

ẁ (1PPS) ⅍ӕ

 

28 ,SR620 

 

83.6.27 Ḇ П S/N 2410A00790ḕѡ═

ἤ 90.12 ҅ HP5370═ ἤ  

 

⅍ӕ

 

29 ESA24K- 1 CODAN- 5900 ḕѡ═ ἤ  ⅍ӕ

 

30 Ashtech/Z- XII3T 

Metronome, S/N 

RT919994504 

ḕѡ═ ἤ  

 

⅍ӕ

 

31 IRT FRU- 1030 

S/N 0206082 

ḕѡ═ ἤ  ⅍ӕ

 

Ὑȸ( ᴕ Ṇ ═ц Ѡ )  

Ԉ ▐ ֽ   
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Ӑ ⅍П ╥ ḇ ц

ѩ ӢȴἬ Ἠ ╥֯ ᵂ Л ẁҵ֯ Ӕ(CCIR 

Recommendation 686Пứ )ȲẔМἬӣ HP 5071A╥ӭ›ѷꜜϱ ứἤ

Ṿᾼ ӣо І Ȳӭ›ӕ Ӣ ‒ ӣѠה…֯ І

М  ҁ ѩ ∟᷄ҏ ứП І ӕ ᴕ (ӭ›ṿӣ

Microsemi, ᶧ 0100000311ᾼ )Ȳ ᴯד (24) ∟ Ӣү

(5 MHz)ц ẘUTC(TL)ȲUTC(TL) (28)

І ȳGPS ( 30) ‒ן ѩ ȴѩ Ὠ ᴟ BIPMȲӦ BIPM

ҏἬצ І UTC(BIPM)П ȳ ȳ ȴ Ὠḕ

ѣӦBIPMеᵉὑ Ȳ Ӑ ⅍иέἬ ὨȲӣẃḟứדᴯ

Ἤ ᾼ ȲṿӐ ⅍ ӢПẦ ֮ ᴟ BIPMȴ  

І ӐṝⱢ Ȳӂ ▲֢ Џᵂ╓ӱ ῴḔᵒứ

ẔЏᵂ╥ᵡӔ ҵȲẔЏᵂἤ ⁄ П ѩ ẃиέȴ 

  

Ɫṿᶺ Ϛ ȲӖ ⇔ד105 12ѣѦ ᴩ 4

ѩ ȲẔד ֽϯῶἬӱȴ 

ѩ ӭ ѻ ᴯ ѩ /  ѩ ѣԌ   

(Ӗ )  

ѩ Ὠеᵉ

 

І ѩ  BIPM BIPM(55 ⅍)  105.01~═

ᴩ 

еᵉὑ BIPM 

Time Section 

 

GPS ѩ  BIPM BIPM(55 ⅍)  105.01~═

ᴩ 

еᵉὑ BIPM 

Time Section 

 

Ṹּר TWSTFTП

ѩ  

NICTȳ

USNO 

ѡӐ NICTȳ

KRISSȳּר KPGOȳ

רּ USNOȳү TL 

105. 01~105. 08 еᵉὑ BIPM 

Time Section 

 

Ṹы TWSTFTП

ѩ  

NICT ѡӐ NICTȳ

KRISSȳү TL 

105. 01~═

ᴩ 

еᵉὑ BIPM 

Time Section  

 

 

 



 

21/168 

 

CS2367(13) 
 

HM0311(23) 

CS2636(17) 
 

CS2366(12) 

 

CS2365(11) 
 

CS2630(15) 
2(12) 

CS2634(16) 
 

HM76053(19) 
 

CS2368(14) 
 

CS1498(9) 
 

CS1104(10) 

1PPS 

 

1PPS 

1PPS 

1PPS 

1PPS 

1PPS 

1PPS 

1PPS 

1PPS 

1PPS 

1PPS 

 

 

 

5MHz 
 

 

 

  
Time Base  
Stop 

Start 

 

 

Ԉ ▐  

GPS P3 
 

5MHz 

1PPS 

BIPM  

Internet 

 

1PPS  5MHz  

1PPs 

5MHz 

 

 

 
 

 

 

  

1PPS 

1PPS 

 

GPS 

 

(TWSTFT)  

(24) 

(25) 

(26) 

(24) 

(27) 

(28) 

(29) 

(30) 

(31) 

é
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ϡȳכὨ  

Ӑ ᴩ Ȳɲ Ṽ ▐  (1) ⅍ ═ ἤ ȳ(2)

ᶾ ȳ (3) ῀ ц(4) Ẕ҃Ȳ

Ὑֽϯȸ 

(Ϛ) ⅍ ═ ἤ  

Ӑ ⅍ѻ ԉ Ɫȸ∂Ӵц ═ ᾼ Ȳṳ

ѩ ♄ ’ ᾼϚ ἤȴ ҵ᾿ ⇔ ᶝȲԚ֝ ═

ѷꜜẦ (UTC)ц І (TAI) ȷ в⁄ ẁ в ц ӔП

Ȳṳ Ӧ ȳ ‒ ᶾ Ȳѿ Ṝῂ Є

ӣП Ḗȴᶺ П ὢ ӱ ֽ 1.1ȴ 

 

1.1ȳᶺ П ὢ ӱ  

ὢ ӣ 

 ̧ ẁ ֥ԓ Фד Ҡ ᾼ П Ԉ Ӕὢ ȲⱢ в

֢ ⅍П ȴ 
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 ̧ NTP(Network Time Protocol)  Ȳ ẁ

ᴞ ứ ὢ ȴ 

 ̧ ẁׄԓҠ ᾼ ה ὢ Ȳ ӣὑеԚ ȳ үȳӖ

ᶝῺ ц ү ạ ᴯȴ 

 ̧ ה Ṇ ӣὑ ‒еҨȲ ḟ ц ȴ 

 ̧ ᶾ ᾼׁשṅ Ȳ֥ ᵂ Ҕ╗МЍּד ṅשׁ ȳ в֢Є ȴ 

 

 ̧ NTP ѹ―ᵓȲ Ṝ ȳ П Ḗȴ 

 ̧ ẁ І ῂ Ϛ еӔҠ‒ ᾼ ȲᵂⱢӻὔּנ ц ‒ ӣ

Ȳѿ ᵍṆ ᵂᾼ ȴ 

 ̧ ╥ ҅ І ᾼ їȲḄ ‒Ṇ ȳ ╟Ȳц ֵ

І ᾼ₇ ἤȴ 

ᾼ ═:  

ᾼ ═֯ὑ Ҡ Ȳ֪ױ в ֢ ȲҔ╗ І ᾼ

═ȳ ᾼ ȳ ᾼ ѿц ѩ ᾼ ᴩȲ ṏ ᾼ

Ȳѿ ’ ᾼ ȴῺ Ӑד ⅍ ᾼ ѩ Ȳ

ᶾ ֥ᵂ֣ ȳּרȳѡ Ԓ ⅍Ȳ ẞ ֵ Ȳṿ ═ ᶾ

ϩЄ сȲ ᾼ ∟Ȳӭ› ⅍ ϷҠѿצṷ ȴ 

ᾼ :  

 ̧ Ӑ ⅍ ẁ П Ԉ Ӕὢ ȲⱢ в֢

⅍П Ȳ ҟ∕ Ԉ ᴟ Ӕ ⅍ ᴩ ӔȴϚ ᴖṕȲ

֪ắ ἨẔֽ҃ / Ṟ ֪ П ȲЛὔ ’ П

ἤц ứἤȴὑ╥Ӑ ⅍ ᶾ Ȳᵓӣ GPS Ἠ

ᾌדᴯ כ ֝ḔПӭᾼȲṼױѠה ӔП ц ȲẔ ἤắẞ

⅍П Ȳ о ֪ П ṳҒѿ Ȳ

ᴖ ẞ ᴟ ПӭᾼȲҠעҟ ἏΌП Ȳѹצᵗὑ

ᾼ ӣц ᾨϩȴ 
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 ̧ ⱢϠ ẁϚ Ӗ Ἤ ᾼ ẘȲӐ ⅍ὑӖ 87 ד ҏ NTP 

(Network Time Protocol) ὢ Ȳѿ ϱ⅔Ҕ(Packet)

ᾼἏΌἋ (Round Trip Delay) Ȳᴷ ∕ П ȲᵂⱢ

ӔᾼṼ ȴӦὑ П цȲNTPБכⱢϚ ѹ―ᵓᾼ Ѡᾎȴ 

 ̧ ה ὢ ╥ѿ ѠהȲ ậӐ ᴻὢ ‒ Ȳṳ

Ἃ ᾼѠהȲ דכ П ӭᾼȲױὢ Л

Ȳ֪ױ ⱢׄԓȲѻ ṿӣ֯Ӗ ᶝ ү ạ Ṇ ȴ 

Ɫ ═ ⅍П Ӑ с Пἤ Ȳ ═ Ḃ ⅍￼

Ȳц ẁ Ӕц֢ ֝Ḕὢ ҵȲӼ ᴩ с ⇔

ᶾ ṅȳ∂Ӵשׁ ẘ Ӣᶾ ц═ ᶾ ṅשׁ Ȳ

═UTC(TL) UTCПדᴯ ֯ ð45 nsҿҢȴӐ ᴩᾼ ᶮֽϯȸ 

 

(1.1) ═цἤ  

(1.1.1) ᴩ ӭ 

ᾼ ═ ᾓцẔ₇ ȳ иέ 

(1.1.2) ᴩв ( ᴩ ȸ105. 01~105.12)  

BIPMὑ ד2013 ӣ TAI ᾎȲӐ ⅍UTC(TL)П

Б ѿ П ⱢѻȴḕѣѣМ BIPMеӁ UTC UTC(TL) ∟Ṽ

BIPM Ὠ ᴷӕ П ᴕ ȲὑеӁῈ ⁄ѿ צ

П Ὠ ӢП TA(TL)W Ɫ Ṽ ȴӐ ⅍П

ᾎц ѠᾎБὑ ד2016 ☺ ῶ ѝϚ ȴ 

ד2015 ⅍ צ 14 ȲѹֵБ ṿӣ ϮצדȲ2016ד

╝ ȲϚ ԉ Ȳ І 10 ȴᵀⱢḖצ ϯП

Є ȲӐ ⅍П ѿ Ɫ ԒȲ ὑҠӣ ю

ѿ Ḇד Ἠ Ѡה ═Ϛứ Ȳ ᵍֵ ὑ в֝ ╝

Ȳѿ ═ TA(TL)П ứἤṳ ẁ ȴ 
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П ứ⇔ ⱢṾȲӭ›Ɫ ӕ ѿ Ɫ ᴕ Ȳṳѿ

TA(TL) UTC(TL)ѿ UTC(TL)П ȳМȳ  ứ⇔ȴ2016דἉѦӐ

⅍ 4 ꞋБӂ Ȳ∕ן   ∟Ȳ ϚḔׁשṅ Ғ

П ֥ ᾎȲѿ с TA(TL) ứ⇔ṳӣѿ UTC(TL)ȴ 

Ɫṿ UTC(TL) BIPM ӁП UTC∂Ӵ …цṿӐ ⅍ І

ᴟ TAIȲӐ ⅍П І ᴯד Ṇ Ӈ Л Ӑ ֢ І

UTC(TL)Пדᴯ Ȳṳϱ BIPMȲѿᵓ BIPM ֥Ẕ҃ ⅍ І ד

ᴯ Ӣѷꜜ UTCȲӐ ⅍ṳ BIPMѣ UTC∂Ӵ

…ȲӐ ⅍ І ᴯד ѻṆצ ц Ṇ ֢Ϛ Ȳ24 Њ Л

ȲW Ṇ Ѡהй ֢ І П 1 PPS ϤȲṳ ӕ 1 PPS

Пדᴯ Ȳ ᾎ֝ Ἤצ І ᴯד Ȳṳ іϤӕ П Ȳ

֝ ҠӦAC Ϛ ẁ ȲAC М Ӽ М נּ ȴӐ ⅍ὑЭד

ḡ Ṇ ȲḂѿUTC(TL) 1 PPSи Ѡ֝ה Ἤצ І Пדᴯ Ȳ

ṳѿ AC+DC ϩẁ ȴӭ› Ṇ Б Ở Ȳ Ẕ  Ὠ

ѻṆ Ϛ Ȳ Ḃѿ Ṇ ⱢѻṆ Ȳṳ∕ бҠ ԛḡ ҫϚ ᴯד

Ṇ ȴ 

 

( 1.1.3 ) Ὠ 

Ӧὑ TAI ӣ ѠהȲ2015ד 1ѣ Ҝ ѩẂ Є

ϱсȲӐ ⅍П ἨⱢ ȲἨⱢ ᶙכȲ ᾎ ẁ Є ȴ2016

ד 10ѣ ֤ 15֤(ῶ 1)ȴ2016ד 11ѣѦἬצ 4 ꞋҠ Ȳ

П∟Ӑ ⅍П Ḕϱсȴ 

֯ UTC(TL) ứ⇔ц ⇔Ѡ ȲӦὑ ӕ ᴕ רּ Ҡ ἤ

ȲTLП 5ѡ ứ⇔ּפⱢ 1.4E- 15Ȳ Пד2015 ứ⇔ 4.5E- 15ҿҢЄⱢ

ḔȲ ∟ὑ PTBȳ• SUȳּר USNO ⅍ȴ  ứ⇔⁄ Ḕ

Ɫ 1.0E- 15ҿҢȲ ∟ PTBȳUSNOȳNISTȳOP ⅍Ȳᵀ Ԓ NICTȳKRISȳ

NIM Ṹ☺ ⅍ȴ 
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֯ ⇔Ѡ Ȳ ӕ ᴕ רּ ứȲѿ  ѿ BIPMѣ ȳ

М ѿ ȳ ѿ ἤ П▐ ד דғȲ 2015כ 11ѣ~2016

ד 11ѣ UTC- UTC(TL) ═ὑ 0~12 ns ȲUTCr- UTC(TL)⁄ ═ὑ- 5~15 ns Ȳ

דԓכ ═֯ð45 ns ѿвПӭ ȴ 

ҫҵ ᴯד Ṇ ῴḔ Ὠד ȲẔ ϩ Ṇ ⱢṾȲ

ứּפ ὑ Ṇ ҙ Ȳד Ṇ ᴖṕҠḆ П

ἤ Ȳ ὑ сӑẃ TA(TL)П ἤ צ ᵗȴ 

 

( 1.1.4 )ᴞ ∂  

Ἤצ ⅍П ꞋѿBIPMḕѣеӁПUTCѣ Ɫ Ϛ Ȳᵀ

BIPMеӁѣ ѣПװⱢפּ 12ѡҿҢȲ╝ ѣᴟװѣ BIPMеӁѣ ›Ȳ

UTC(TL)ṳ П Ṽ ȲױῈ Ҡ  40~45щҿҢȲ֯ױ

צ ứ ה◙ ПԒ ⅍Ҡѿѿ ה◙ П ҏᵂⱢ ᵗ

ᴕ Ȳצ с֢ ⅍UTC(k)П ứ⇔ȴUSNOȳPTBȳSUȳNISTП 5

ѡ ứ⇔Б ὑ 1E- 15ȴӐ ⅍ṳ ה◙ ȲҠṓПӑẃϷ ∂

Ҡ Ȳ ứ⇔ Ԓרּ ⅍ ᵺצ ȴӭ› ѠהҒ

Ѡᾎҵ ᴷӕ ᴕ ὑῈ вПᴩⱢԛҒѿ ϷצϚứכ

Ȳӑẃ װѠ֣ᵘϩȴẔױ Ӑ ⅍Ҡ כ Ȳ ᵗὑצ

с UTC(TL)П ứ⇔Ȳ ד2017 ứ∟ȲҒϱ צ Ṝѿ

═ ứПѻ ц ӣӕ Ṇ ц ᴩ П  ṅȴשׁ

ד2016 Бצ 3 ╝ Ȳ 10 ȴⱢḖצ ϯ

П Є ȲӐ ⅍П ѿ Ɫ ԒȲᵀⱢ ᵍ 11

ὑ в֝ ╝ Ȳ∂ ὑ ԛḆד2018 Ϛ Ȳѿ ═ TA(TL)П ứ

ἤṳ ẁ ȴ 

ד2013 BIPM Ở ᵉ UTCПᵛ ᾪӐ(UTC rapid, UTCr) ȲҠ Ὲ

Ɫ 7щȲᵀ֪ І UTCЛ֝ȲUTCr UTC Єּצפ 5 ns Пד
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ᴯ ȲѿМȳ ᴖṕṳЛ ứȲᵀЬЛҷⱢϚד ứП ᴕ ȲҠ═

ᾃẔ Ȳ іϤᵂⱢUTC(TL)ПҫϚ ᴕ ȴ  

ᴯד Ṇ Бϱ ȲῴḔ Ὠ ὑ Ṇ Ȳṳצ ҠṮ

ӑẃҠ Ӣ ϩ Пẁכ Л ứȲ∂ ὑӑẃԛḡ ҫϚ

Ṇ Ȳѿṿѻ Ṇ ц Ṇ П֝דצ ϩȴ  

ῶϚȳ2016ד 10ѣѷꜜ ⅍ᴾ TAI › 16֤ ֤ 

 Rank Lab  % 
ӂᶁ%/

 

ӂᶁ%/

 

ḕ ӂᶁ%/

 

1 USNO 34.82 0.884/31 0.079/41 0.458/76 

2 SU 9.351 0.935/10 - /00 0.935/10 

3 SP 6.271 0.560/08 0.094/19 0.232/27 

4 NIST 5.973 0.634/08 0.100/09 0.351/17 

5 NICT 4.603 0.173/06 0.119/30 0.128/36 

6 NTSC 4.23 0.102/05 0.149/25 0.141/30 

7 F 4.204 0.793/04 0.064/16 0.210/20 

8 IT 3.461 0.801/04 0.051/05 0.385/09 

9 APL 3.193 1.039/03 0.038/02 0.639/05 

10 NIM 2.22 0.293/06 0.066/07 0.171/13 

11 PL 2.133 0.346/03 0.109/10 0.164/13 

12 PTB 1.878 0.260/04 0.094/03 0.209/09 

13 KRIS 1.694 1.039/01 0.131/05 0.282/06 

14 NMIJ 1.605 0.357/04 0.059/03 0.229/07 

15 TL 1.337 0.217/03 0.069/10 0.103/13 

16 CH 1.317 0.617/02 0.041/02 0.263/05 
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ד2016 1ѣ~2016ד 10ѣѷꜜцṸ☺ѻ ⅍ ứ⇔ 
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ד2016  1ѣ~2016ד 10ѣѷꜜцṸ☺ѻ ⅍UTC- UTC(k)  

 

 

ד2016 1ѣ~2016ד 11ѣ UTCr - UTC(TL)  
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ᴯד Ṇ ứ⇔ Ὠѩ  
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(1.1.2)   ⇔ ᶝ(BIPM)ȲԚ֝ ═Ầ ѷꜜ (UTC)ц І

(TAI)  ( ᴩ ȸ105. 01~105.12)  

BIPM Circular T3⇔ד105 46(2016 NOVEMBER 10)e МȲἬ ӱԚ֝

═Ầ ѷꜜ П ⅍ֽϯἬӱȸ 

========================================================= 
CIRCULAR T 346                                                                          ISSN 1143 - 1393                                

2016 NOVEMBER 10, 15h UTC                                                                                                             

                                 BUREAU INTERNATIONAL DES POIDS ET MESURES                                                            

                        ORGANISATION INTERGOUVERNEMENTALE DE LA CONVENTION DU METRE                                                   

  PAVILLON DE BRETEUIL F- 92312 SEVRES CEDEX  TEL. +33 1 45 07 70 70  FAX. +33 1 45 34 20 21  tai@bipm.org                             

                                                                                                                                      

                                                                                                                                      

The contents of the sections of BIPM Circular T are fully described in the document "Explanatory supplement to BIPM Circular 

T"       

available at ftp://ftp2.bipm.org/pub/tai/publication/notes/explanatory_supplement_v0.1.pdf                                            

                                                                                                                                      

                                                                                                                                      

1 -  Difference between UTC and its local realizations UTC(k) and corresponding uncertainties.                                         

    From 2015 July 1, 0h UTC, TAI - UTC = 36 s.     From 2017 January 1, 0h UTC, TAI - UTC = 37 s.                                        

                                                                                                                                      

Date 2016    0h UTC         SEP 28   OCT  3   OCT  8   OCT 13   OCT 18   O CT 23   OCT 28    Uncertainty/ns Notes                      

       MJD                   57659    57664    57669    57674    57679    57684    57689     uA    uB    u                            

Laboratory k                                         [UTC - UTC(k)]/ns                                                                  

                                                                                                                                      

AOS  (Borowiec)               - 1.5     - 0.2      0 .9      0.9      1.0      1.0      1.1    0.4   2.7   2.7      

APL  (Laurel)                  2.7      2.5      2.1      0.8     - 1.7     - 2.7     - 2.0    0.3  10.9  10.9      

AUS  (Sydney)                862.1    894.0    914.3    924.4    955.5    967.0    982.5    0.4   5.9   5.9      

BEV  (Wien)                   29.0     26.2     20.0     23.4     24.1     26.2     41.6    0.3   2.6   2.7      

BIM  (Sofiya)               4670.3   4699.5   4735.6   4763.9   4784.2   4809.8   4856.5    1.5   9.2   9.4      

BIRM (Beijing)                 5.4      6.5      8.5      8.8      6.6      7.1      8.0    1.5  20.0  20.1      

BY   (Minsk)                  - 4.5     - 2.7     - 2.6     - 4.3      2.0      2.7      6.4    1.5   8.6   8.8      

CAO  (Cagliari)           - 15673.6 - 15783.9 - 15893.0 - 15997.5 - 16107.6 - 16216.5 - 16321.9    8.0  20.0  21.6      

CH   (Bern - Wabern)             4.7      4.7      5.6      6.0      6.3      7.5      9.3    0.3   1.6   1.7      

CNES (Toulouse)               - 1.9      2.3      3.7      1.7      0.8     - 1.0     - 4.2    0.4   4.1   4.1      

                                                                                                                                      

CNM  (Queretaro)               3.2      6.3      6.5      0.1     - 6.1    - 10.3     - 7.9    2.5  11.2  11.4      

CNMP (Panama)                    -         -         -         -         -         -         -                                               

DFNT (Tunis)                7160.7   7344.7   7538.8   7746.5   7933.3   8120.3   8309.3    0.7  20.0  20.0      

DLR  (Oberpfaffenhofen)          -     - 13.3    - 17.0    - 29.0    - 29.2    - 28.0     18.9    0.7   2.7   2.8      

DMDM (Belgrade)                0.0     13.2      3.9      4.0     - 8.1    - 22.5    - 19.9    0.3   7.3   7.3      

DTAG (Frankfurt/M)           129.4    130.8    134.1    133.4    138.0    146.5    155.9    0.3   7.6   7.6      

EIM  (Thessaloniki)            8.3     - 4.3     10.5      9. 6     13.1     10.2      6.7    2.5   7.9   8.2      

ESTC (Noordwijk)               2.8      1.0      1.1      2.3      2.3      1.2      2.3    0.3   5.5   5.5      

HKO  (Hong Kong)             476.5    483.9    491.5    503.3    508.3    523.3    531.8    0.3   7.3   7.3      

IFAG (Wettzell)             - 936.9   - 938.1   - 941.7   - 942.0   - 953.7   - 952.7   - 961.4    0.3   5.4   5.4      

                                                                                                                                      

IGNA (Buenos Aires)              -         -         -         -         -         -         -                                               

IMBH (Sarajevo)                  -         -         -         -         -         -         -                                               

INCP (Lima)                    9.4     - 0.2      7.5     18.2     26.3     18.5     23.7    5.0  20.0  20.6      

INPL (Jerusalem)             174.5    174.9    175.8    190.1    183.4    189.5    192.9    1.5   8.7   8.9      

INTI  (Buenos Aires)           88.1     93.4     56.9    124.1    125.2    125.7    140.8    2.5  20.0  20.2      

INXE (Rio de Janeiro)        - 23.6    - 27.6    - 33.3    - 37.4    - 37.2    - 40.1    - 37.3    0.4  20.0  20.0      

IT   (Torino)                  3.0       2.9      3.0      3.2      4.2      3.8      4.1    0.3   1.3   1.4      

JATC (Lintong)                 1.2      3.4      4.3      7.5      7.2      6.8      7.6    0.5  10.1  10.2      

JV   (Kjeller)               - 83.1    - 79.9    - 85.5    - 90.7    - 92.5    - 94.4    - 94.1    0.7  20.0  20.0      

KEBS (Nairobi)             - 6568.8  - 6850.7  - 7132.5  - 7423.6  - 7694.7  - 7976.0  - 8260.7    1.5  20.0  20.1      

                                                                                                                                      

KIM  (Serpong- Tangerang)    1542.7   1554.5   1569.7   1593.2   1626.0   1621.1   1653.0    2.0  20.0  20.1      

KRIS (Daejeon)                - 0.3      1.7      5.1      8.5     12.8     17.0     20.6    0.3  11.0  11.1      

KZ   (Astana)                - 72.8    - 59.3    - 44.5    - 33.7    - 25.7    - 13.2    - 12.0    1.5   8.6   8.8      

LT   (Vilnius)              1514.9   1521.7   1520.0   1548.6   1545.4   1548.2   1547.3    2.0  11.2  11.4      

MASM (Bayanzurkh)           - 231.6   - 257.1   - 278.5    - 22.1    - 40.3    - 62.2    - 83.1    0.4  20.0  20.0 (1)  

MBM  (Podgorica)            - 149.7    156.6    474.3    771.6   1091.2   - 243.7     62.2    5.0  20.0  20.6 (2)  
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MIKE (Espoo)                  16.0     14.7     13.3     11.9     10.0      7.5      5.6    0.7   4.1   4.1      

MKEH (Budapest)           - 51342.2 - 51546.4 - 51738.7 - 51956.9 - 52165.1 - 52361.9 - 52567.1    1.5  20.0  20.1      

MSL  (Lower Hutt)           - 113.4    - 90.4    - 99.7    - 95.6   - 106.7    - 80.3    - 63.3    1.5  20.0  20.1      

MTC  (Makkah)                699.8    707.3    716.1    726.7    735.0    747.5    754.7    0.3   7.3   7.3      

                                                                                                                                      

NAO  (Mizusawa)               23.6     20.6     21.4     14.7      3.7      1.9      9.2    2.0  20.0  20.1      

NICT (Tokyo)                  - 0.4      0.0      0.0      1.3      2.0      2.7      4.2    0.3   2 .1   2.1      

NIM  (Beijing)                - 2.5     - 3.8     - 3.9     - 3.9     - 2.9     - 2.4     - 1.8    0.3   1.7   1.8      

NIMB (Bucharest)            1307.1   1322.2   1337.4   1349.2   1349.4   1359.1   1385.8    4.5   7.9   9.1      

NIMT (Pathumthani)           244.8    241.7    237.7    227.7    229.5    230.3    225.1    1.0  20.0  20.0      

NIS  (Cairo)                 329.7    511.4    709.4    894.9   1070.2   1244.5   1432.5    1.6  20.0  20.1      

NIST (Boulder)                 4.1      5.6      5.5      5.5      4.5      3.3      1.8    0.3   1.7   1.7      

NMIJ (Tsukuba)                - 2.9     - 2.5     - 2.6     - 3.0     - 2.8     - 3.1     - 3.3    0.3   2.2   2.2      

NMLS (Sepang)               - 614.8   - 621.1   - 624.4   - 632.7   - 624.9   - 626.5   - 634.8    1.0  20.0  20.0      

NPL  (Teddington)             11.0      8.6      7.2      7.0      7.1      8.5     10.1    1.0   7.1   7.2      

                                                                                                                                      

NPLI (New- Delhi)               5.8      7.3      5.1      1.7     - 0.7     - 2.3     - 0.4    0.3  19.9  19.9      

NRC  (Ottawa)                  7.6     17.1     19.5     26.2     24.5     26.7     30.6    0.7  11.2  11.2      

NRL  (Washington DC)             -     - 54.3    - 74.1    - 90.7   - 102.0   - 109.8   - 115.1    0.4  20.0  20.0      

NTSC (Lintong)                 0.0      2.4      2.9      4.7      2.5      2.5      3.5    0.5   1.7   1.8      

ONBA (Buenos Aires)        - 2187.0  - 2189.9  - 2209.0  - 2188.4  - 2188.7  - 2190.8  - 2218.7    2.5  11.2  11.5      

ONRJ (Rio de Janeiro)          3.8      2.8     - 2.7     - 5.0     - 3.3     - 1.2      4.8    1.0   7.3   7.4      

OP   (Paris)                   0.9      1.3      2.0      2.3      2.6      3.5      3.8    0.3   1.3   1.4      

ORB  (Bruxelles)               0.0      1.2      1.5      1.6      2.1      3.6      4.5    0.3   5.4   5.4      

PL   (Warszawa)                3.3      9.5     17.0      5.7      5.7     - 0.4     - 0.5    0.3   3.3   3.3      

PTB  (Braunschweig)            2.1      2.3      2.9      2.9      2.7      2.8      2.6    0.2   0.9   0.9      

                                                                                                                                      

ROA  (San Fernando)            5.0      3.6      3.7      3.3      5.2      5.6      7.2    0.3   1.3   1.4      

SASO (Riyadh)               - 389.2   - 391.5   - 396.4   - 397.9   - 392.8   - 397.3   - 402.1    0.7   7.3   7.4      

SCL  (Hong Kong)             - 11.4    - 15.0    - 14.6    - 17.7    - 22.0    - 23.0    - 26.2    6.0  14.1  15.3      

SG   (Singapore)              - 2.4     - 1.5     - 2.4     - 7.1     - 9. 5     - 8.0     - 4.4    0.7   5.8   5.9      

SIQ  (Ljubljana)           - 1663.8  - 1685.6  - 1670.9  - 1650.9  - 1675.3  - 1659.3  - 1694.2    0.4   7.2   7.2      

SMD  (Bruxelles)              - 1.8      0.4      5.1      6.1      3.0      2.3     - 2.3    0.4   7 .3   7.4      

SMU  (Bratislava)           - 910.0   - 913.3   - 913.9   - 929.4   - 938.3   - 941.6   - 947.9    1.5   9.2   9.4      

SP   (Boras)                   0.7      1.1      2.2      2.8      3.4      3.3      3.0    0.3   1.3   1.3      

SU   (Moskva)                  2.3      1.8      3.0      3.7      3.7      3.3      3.8    1.4   6.5   6.6      

TL   (Chung - Li)                6.1      7.6      8.9      9.1      9.7     10.2     10.6    0.3   2.2   2.2      

                                                                                                                                      

TP   (Praha)                 - 24.8    - 17.4    - 14.0     - 7.7     - 2.9      2.1      9.4    0.3   5.8   5.8      

UA   (Kharkov)                 8.2      5.0     - 1.1     - 0.7      1.4      6.4     17.2    1.5   8.1   8.3      

UME  (Gebze- Kocaeli)         - 62.4    - 68.1    - 71.3    - 73.9    - 69.2    - 74.8    - 77.1    0.5   7.3   7.3      

USNO (Washington DC)           0.6      0.7      0.4     - 0.2     - 0.1      0.3      0.4    0.2   1.0   1.1      

VMI  (Ha Noi)                 - 2.5      2.3     18.9     23.6     19.1     22.5     19.9    1.3  20.0  20.1 (3)  

VSL  (Delft)                   1.7     - 4.4     - 9.3    - 13.4    - 10.6     - 1.1      4.7    0.3   1.3   1.4      

ZA   (Pretoria)                6.9      6.0      7.5      9.0      7.6      5.8      6.1    0.4  20.0  20.0      

-  Notes on section 1:                                                                                                                 

                                                                                                                                      

(1) MASM :  Apparent time step of UTC(MASM) of about - 275 ns on MJD 57672.125.                                                        

(2) MBM  :  Apparent time step of UTC(MBM) of about 1650 ns on MJD 57680.0.                                                           

(3) VMI  : ERRATUM, Corrected values of UTC - UTC(VMI) in Section 1 of Circular T345:                                                   

            MJD  UTC- UTC(VMI) /ns                                                                                                     

           57634    6.9                                                                                                               

           57639    1.3                                                                                                               

           57644   - 3.2                                                                                                               

           57649   - 9.1                                                                                                               

           57654  - 13.1                                                                                                               

           57659   - 2.5                                                                                                               

                                                                                                                                      

                                                                                                                                      

2 -  Difference between the normalized frequencies of EAL and TAI.                                                                     

                                                                                                                                      

                               Interval of validity       f(EAL) - f(TAI)                                                               

                                                                                                                                      

     Steering correction          57659 -  57689           6.483x10** - 13     (2016 SEP 28 -  2016 OCT 28)                               

     New correction               5768 9 -  57719           6.483x10** - 13     (2016 OCT 28 -  2016 NOV 27)                               

     New correction foreseen      57719 -  57749           6.486x10** - 13     (2016 NOV 27 -  2016 DEC 27)     
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3 -  Duration of the TAI scale interval d.                                                                                             

                                                                                                                                      

Table 1: Estimate of d by individual PSFS measurements and corresponding uncertainties.                                               

All values are expressed in 10** - 15 and are valid only for the stated period of estimation.                                           

                                                                                                                                      

 Standard    Period of     d     uA     uB  ul/Lab ul/Tai     u    uSrep Ref(uS)  Ref(uB) uB(Ref)      Note                           

             Estimation                                                                                                               

                                                                                                                                      

 PTB- CS1    57659 57689 - 20.97   6.00   8.00  0.00   0.13   10.00   PFS/NA         T148    8.           (1)                           

 PTB- CS2    57659 57689  - 8.74   3.00  12.00  0.00   0.13   12.37   PFS/NA         T148   12.           (1)                           

 IT- CsF2    57659 57689  - 0.80   0.43   0.17  0.22   0.20    0.55   PFS/NA         T318    0.19         (2)                           

 NIM5       57664 57684  - 0.94   0.60   1.40  0.20   0.28    1.56   PFS/NA         T34 0    1.4          (3)                           

 PTB- CSF2   57659 57689  - 1.51   0.13   0.20  0.04   0.13    0.27   PFS/NA         T287    0.41         (4)                           

 SYRTE- FORb 57659 57689  - 0.80   0.20   0.28  0.10   0.20    0.41    0.7   [1]     T328    0.34         (5)                           

                                                                                                                                      

Notes:                                                                                                                                

(1) Continuously operating as a clock participating to TAI                                                                            

(2) Report 02 NOV. 2016 by INRIM                                                                                                      

(3) Report 03 NOV. 2016 by NIM                                                                                                        

(4) Report 04 NOV. 2016 by PTB                                                                                                        

(5) Report 04 NOV. 2016 by LNE - SYRTE                                                                                                  

[1] CIPM Recommendation 2 (CI - 2015) : Updates to the list of standard frequencies in Proces - Verbaux                                   

    des Seances du Comite International des Poids et Mesures, 104th meeting (2015), 2016, 47 p.                                       

                                                                                                                                      

Table 2: Estimate of d by the BIPM based on all PSFS measurements over the period MJD                                                 

57299- 57689, and corresponding uncertainties.                                                                                         

                                                                                                                                      

           Period of estimation        d             u                                                                                

                57659- 57689      - 1.25x10** - 15   0.22x10** - 15     (2016 SEP 28 -  2016 OCT 28)                                         

                                                                                                                                      

4 -  Relations of UTC and TAI with predictions of UTC(k) disseminated by GNSS.                                                         

                                                                                                                                      

[UTC- UTC(USNO)_GPS]  = C0',  [TAI- UTC(USNO)_GPS]  = 36 s + C0'                                                                        

[UTC- UTC(SU)_GLONASS]= C1',  [TAI- UTC(SU)_GLONASS]= 36 s + C1'                                                                        

                                                                                                                                      

For this edition of circular,             S0'= 1.1 ns,             S1'= 6.3 ns                                                        

                                                                                                                                      

2016    0h UTC    MJD   C0'/ns   N0'  C1'/ns   N1'  

       SEP 28   57659     - 0.2   89    212.7   76   

       SEP 29   57660      0.0   89    217.2   72   

       SEP 30   57661      0.8   89    219.6   70   

       OCT  1   57662     - 2.0   90    222.6   81   

       OCT  2   57663     - 4.7   89    225.9   77   

       OCT  3   57 664     - 4.5   86    225.6   86   

       OCT  4   57665     - 1.8   89    221.3   85   

       OCT  5   57666     - 1.3   90    217.0   83   

       OCT  6   57667     - 1.0   89    215.7   87   

       OCT  7   57668     - 0.5   89    217.6   86   

       OCT  8   57669     - 3.2   89    220.9   88   

       OCT  9   57670     - 2.2   89    223.1   90   

       OCT 10   57671     - 1.5   89    221.3   88   

       OCT 11   57672     - 2.0   89    220.6   89   

       OCT 12   57673     - 0.7   89    224.0   82   

       OCT 13   57674     - 4.2   86    228.5   88   

       OCT 14   57675     - 9.9   80    227.7   89   

       OCT 15   57676     - 1.9   89    226.2   84   

       OCT 16   57677     - 0.6   89    226.3   87   

       OCT 17   57678     - 0.3   90    224.0   9 0   

       OCT 18   57679     - 2.2   89    223.8   89   

       OCT 19   57680     - 1.7   89    225.8   87   

       OCT 20   57681     - 0.4   89    226.4   89   

       OCT 21   57682      1.6   89    226.1   90   

       OCT 22   57683      0.5   89    226.5    89   

       OCT 23   57684      0.8   89    229.0   89   

       OCT 24   57685      1.3   89    231.4   88   

       OCT 25   57686      0.7   90    231.5   89   

       OCT 26   57687      0.0   89    227.7   89   

       OCT 27   57688      0.6   89    2 22.8   89   

       OCT 28   57689      0.3   89    221.1   89   
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5 -  Time links used for the computation of TAI, calibrations information and corresponding uncertainties.                             

                                                                                                                                      

                                                                                                                                      

  Link     Type      Equipment     Cal_ID1/Cal_ID2   uStb/ns uCal/ns uAg/ns  Al/ns YYMM  

                                                                                                                                      

APL /PTB  GPSPPP   AP__  /PT07   NA_Al    /1001 - 2014    0.3     11.2   10     24.3 1511  

AUS /PTB  GPSPPP   AU01  /PT07   1002- 2010/1001- 2014    0.3      5.8    3               

BEV /PTB  GPSPPP   BE1_  /PT07   1012- 2016/1001- 2014    0.3      2.5    0               

BIM /PTB  GPS MC   BM37  /PT07   2004- 2008/1001- 2014    1.5      9.2    6               

BIRM/PTB  GPS MC   BIRM  /PT07   NC       /1001 - 2014    1.5     20.0                    

BY  /PTB  GPS MC   BY46  /PT07   NA       /1001 - 2014    1.5      8.6    5               

CAO /PTB  GPS MC   CA__  /PT07   NC       /1001 - 2014    8.0     20.0                    

CNES/PTB  GPSPPP   CS22  /PT07   1101- 2016/1001- 2014    0.3      4.0    0               

CNM /PTB  GPS MC   CN00  /PT07   NA_Al    /1001 - 2014    2.5     11.2   1 0    - 27.3 0804 

CNMP/PTB      NL                                                                                                                      

DFNT/PTB  GPS P3   DN__  /PT07   NC_Al    /1001 - 2014    0.7     20.0          10.3 1507  

DLR /PTB  GPS P3   DL05  /PT07   1012 - 2016/1001- 2014    0.7      2.5    0               

DMDM/PTB  GPSPPP   ZM68  /PT07   NA       /1001 - 2014    0.3      7.3    2               

DTAG/PTB  GPSPPP   DT01  /PT07   NA       /1001 - 2014    0.3      7.6    3               

EIM /PTB  GPS MC   EI__  /PT07   1011 - 2007/1001- 2014    2.5      7.8    6               

ESTC/PTB  GPSPPP   ES04  /PT07   1012- 2012/1001- 2014    0.3      5.4    2               

HKO /PTB  GPSPPP   HKO2  /PT07   NA_Al    /1001- 2014    0.3      7.3    2     11.6 1509  

IFAG/PTB  GPSPPP   IF13  /PT07   1011- 2011/1001- 2014    0.3      5.4    2               

IGNA/PTB      NL                                                                                                                      

IMBH/PTB      NL                                                                                                                      

INCP/PTB  GPS MC   CP__  /PT07   NC       /1001 - 2014    5.0     20.0                    

INPL/PTB  GPS MC   IL02  /PT07   NA_Al    /1001 - 2014    1.5      8.7    5    - 45.5 1209 

INTI/PTB  GPS MC   IN__  /PT07   NC       /1001 - 2014    2.5     20.0                    

INXE/PTB  GPSPPP   NXRA  /PT07   NC       /1001 - 2014    0.3     20.0                    

JV  /PTB  GPS P3   JV__  /PT07   NC_Al    /1001 - 2014    0.7     20.0         130.0 1509  

KEBS/PTB  GPS MC   KE__  /PT07   NC       /1001 - 2014    1.5     20.0                    

KIM /PTB  GPS MC   KI02  /PT07   NC_Al    /1001 - 2014    2.0     20.0         - 30.6 0901 

KRIS/PTB  GPSPPP   KR01  /PT07   1003- 2005/1001- 2014    0.3     11.2   10               

KZ  /PTB  GPS MC   KZ01  /PT07   2002 - 2008/1001- 2014    1.5      8.6    5               

LT  /PTB  GPS MC   LT01  /PT07   1007 - 2006/1001- 2014    2.0     11.2   10               

MASM/PTB  GPSPPP   MN__  /PT07   NC       /1001 - 2014    0.4     20.0                    

MBM /PTB  GPS MC   ME__  /PT07   NC       /1001 - 2014    5.0     20.0                    

MIKE/PTB  GPS P3   MI04  /PT07   1102 - 2015/1001- 2014    0.7      4.0    0               

MKEH/PTB  GPS MC   MK01  /PT07   NC       /1001 - 2014    1.5     20.0                    

MSL /PTB  GPS P3   MS0_  /PT07   NC       /1001 - 2014    1.5     20.0                    

MTC /PTB  GPSPPP   MC02  /PT07   NA_Al    /1001 - 2014    0.3      7.3    2     32.6 1503  

NAO /PTB  GPS MC   NA__  /PT07   NC       /1001 - 2014    2.0     20.0                    

NICT/PTB  GPSPPP   NC01  /PT07   1001- 2014/1001- 2014    0.3      2.0    1               

NIMB/PTB  GPS MC   MB__  /PT07   1007- 2006/1001- 2014    4.5      7.8    6               

NIMT/PTB  GPS P3   MTTO  /PT07   NC       /1001 - 2014    1.0     20.0                    

NIS /PTB  GPS P3   IS_1  /PT07   NC_Al    /1001 - 2014    1.6     20.0         +16.4 1303  

NMIJ/PTB  GPSPPP   NM0D  /PT07   NA_Al    /1001- 2014    0.3      2.0    1               

NMLS/PTB  GPS P3   LSM1  /PT07   NC_Al    /1001 - 2014    1.0     20.0          +3.3 1311  

NPLI/PTB  GPSPPP   LI2P  /PT07   NC       /1001 - 2014    0.3     20.0                    

NRC /PTB  GPS P3   NR1C  /PT07   1001- 2003/1001- 2014    0.7     11.2   10               

NRL /PTB  GPSPPP   RL__  /PT07   NC       /1001 - 2014    0.3     20.0                    

ONBA/PTB  GPS MC   ON__  /PT07   1002- 2004/1001- 2014    2.5     11.2   10               

ONRJ/PTB  GPS P3   RJ01  /PT07   NA_Al    /1001- 2014    1.0      7.3    2     +5.6 1302  

ORB /PTB  GPSPPP   OR1Z  /PT07   1001- 2012/1001- 2014    0.3      5.4    2               

PL  /PTB  GPSPPP   PL_3  /PT07   1101 - 2013/1001- 2014    0.3      3.2    2               

SASO/PTB  GPS P3   SA00  /PT07   NA_Al    /1001 - 2014    0.7      7.3    2     32.8 1312  

SCL /PTB  GPS MC   SC__  /PT07   1001- 1993/1001- 2014    6.0     14.1   10               

SG  /PTB  GPS P3   SGBK  /PT07   1001 - 2010/1001- 2014    0.7      5.8    3               

SIQ /PTB  GPSPPP   SI01  /PT07   2002 - 2014/1001- 2014    0.3      7.1    1               

SMD /PTB  GPSPPP   SD21  /PT07   2002- 2011/1001- 2014    0.3      7.3    2               

SMU /PTB  GPS MC   SM00  /PT07   NA_Al    /1001 - 2014    1.5      9.2    6     57 .8 0908  

SU  /PTB  GPS MC   SU19  /PT07   NA_Al    /1001 - 2014    1.5      7.1    5     - 7.8 1411 

TL  /PTB  GPSPPP   TLT1  /PT07   NA_Al    /1001 - 2014    0.3      2.0    1               

TP  /PTB  GPSPPP   TP04  /PT07   1002 - 2009/1001- 2014    0.3      5.8    3               

UA  /PTB  GPS MC   UA04  /PT07   2003 - 2011/1001- 2014    1.5      8.1    4               

UME /PTB  GPSPPP   UM01  /PT07   NA_Al    /1001- 2014    0.5      7.3    2     25 .4 1507  

VMI /PTB  GPS P3   VM__  /PT07   NC       /1001 - 2014    1.3     20.0                    

ZA  /PTB  GPSPPP   ZA__  /PT07   NC       /1001 - 2014    0.3     20.0                    
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  Link     Type      Equipment     Cal_ID            uStb/ns uCal/ns uAg/ns  Al/ns YYMM  

                                                                                                                                      

AOS /PTB  TWGPPP   AOS01 /PTB01  NA_Al                  0.4      2.5    0               

CH  /PTB  TWGPPP   CH01  /PTB01  0284- 2012              0.3      1.4    1               

IT  /PTB  TWGPPP   IT02  /PTB01  0374 - 2014              0.3      1.0    0               

JATC/NTSC INT LK   INTDLY                               0.2     10.0   10               

NIM /PTB  TWGPPP   NIM01 /PTB03  0417- 2016              0.3      1.5    0               

NIST/PTB  TWGPPP   NIST01/PTB01  0393- 2015              0.3      1.5    0               

NPL /PTB  TWGPPP   NPL01 /PTB01  NA_Al                  1.0      7.1    1               

NTSC/PTB  TWSTFT   NTSC02/PTB03  0418- 2016              0.5      1.5    0               

OP  /PTB  TWGPPP   OP01  /PTB01  0377- 2014              0.3      1.0    0               

ROA /PTB  TWGPPP   ROA01 /PTB01  0380- 2014              0.3      1.0    0               

SP  /PTB  TWGPPP   SP01  /PTB01  0381- 2014              0.3      1.0    0               

USNO/PTB  TWGPPP   USNO01/PTB01  0395- 2016              0.3      1.0    0               

VSL /PTB  TWGPPP   VSL01 /PTB01  0295- 2015              0.3      1.0   
                                               

                                                                                                                                      

                                                                                                                                      

                                                                                                                                       

                                                                                                                                                                                            

============================================================================================== 
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(1.2) ԓԓ Ṇ 

(1.2.1) Ầᵗ TAFᶙכ ⅍ Ȳ ԓԓ Ṇ 

(1.2.1.1) כ ӭ 

 ϱҙדẦᵗ ᾎϢԓ   (TAF)Ȳ ᶙכ ꜜ Ӕ ⅍

П Ԛ 15Ԉȴ 

(1.2.1.2) ᴩв ( ᴩ ȸ105. 01~105.12)  

֥ TAF Ө ׄ Ȳ ᴩ ѝԈ ▲ȳ ц Ἤ

Л ֥Ṷ П ▲ Џᵂȴѿ ’ ꜜ ⅍Ἤ ═ᾼ₇ Ṇ Ӕᶾ

ϩȲ ֥ ISO/IEC 17025ᾼ ȴ 

(1.2.1.3) Ὠ 

Ӑד⇔ ֥ TAFׄ П Ȳ ᶙכ: ү ὲϯ еҨȳМ Ὲе

Ҩ Џ ȳ ԏ ῖԌצ еҨȳщ צᶾῖԌדּ еҨȳЄ ϩ

ṅМїȳүשׁ Мїȳү ᶾеҨȳὧаדּ еҨȳ

⅍ȳῧ Ὲ ⅍ Ӕ ⅍ᾼ ȲԚ 15ԈȴҫҵȲẦᵗ TAF ᴩᴩ

╜ І ỗ Мїȳү ϩῖԌצ еҨ ṅἬȳשׁ֥ ᾎ

Ϣү І Мї Ӕ ⅍П ᵫ ▲Џᵂȴ 

(1.2.1.4) ӣц  

ԓᶺ ᾼ ṆȲ ‚ Ѭ П сȲצᵓὑ

ПדФ ҠȲѿ ю‍ П ὔ Ȳ֝ М Ӗ ⅍

ṆП ӼצἬ ȴ 

(1.2.1.5) ӑẃЏᵂ  

֪ ӑẃ в ⅍ П ḖȲ ќ═ц ֥ TAFȲẦᵗ ᵂ

Ȳ֝ Ӽ═ сӐ ⅍П Ӕ Ȳṿᶺ ᾼ ạ⇔ḆҒ

ԓȴ       

(1.2.1.6) ᴞ ∂  
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⇔ П ȳ ═ц Ȳ╥ ⅍П ԉ ȴӐ

⅍Ἤ ═П Ȳ  ⇔ ᶝ(BIPM)П Ȳṳѹ

ẁ в ꜜ ӔП ȴ ẁ Ӕὢ ҵȲῺדẃӐ ⅍Ӽ

֥ԓ   (TAF)W Ȳ вП ⅍ ạ⇔Ȳ ẁ֥ ᾼ

Ȳ ֮ ⅍ ЏᵂȲ ₇ ạ⇔ᾼ ḖȲ ὑ в

װ ⅍Мȴ֯ с Ӕᶾ цậ Фד Ҡ Ѡ Ȳ Єᾼᵗ−צ ȴ 
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(1.2.2) Ӕὢ  

(1.2.2.1) כ ӭȸ 

ẁ ⇔ Ӕὢ ȲẦᵗ в ӔԈ ᴟ ȴ 

(1.2.2.2) ᴩв ( ᴩ ȸ105. 01~105. 12)  

ᴩв цẓ Ѡᾎֽϯȸ 

Ɏaɏ Ӧ֢ ᶾ Ȳ  ᴟ ⇔ ᶝ(BIPM)П

Ȳ ẁ в Ӕ Пẃ ȴ 

Ɏbɏ ẁ ⇔П Ӕὢ ȴ 

Ɏcɏ ֥ TAFП Ȳ֯ᶾ ϱ вẓצ ц᷾ ПеṂ

װӴכ ⅍Ȳ ẞ и ạ⇔ȴ 

Ɏdɏ Ӑ ⅍ ═ ᾃ צ Л ứ⇔ ᴷѠהᾼ Ȳᵛ

Ғѿ ӣȲѿ ֥ Фד⅍ ҠẦ (Global MRA)П Ӑ

ḖȲṳ ẁ вװ ⅍ᵂⱢ ᴕȴ 

 (1.2.2.3) Ὠ 

Ӑד⇔ צ 44 ȲἬ Ԉ צ 62Ԉ( ứᶙכ 50Ԉ)Ȳ Ϥן

Ɫ: 804,0 00а ȴ 

 

    М ṅשׁ‒ ⇔ד105 1~12ѣ Ӕ ᵫ ῶ 

 

 ᵫ   Ӕ ( /₤ Ԉѡן (  ᶙכѡ  ן   

1 FTC-2015-12-38 

ϩ

ׄԓ

צ еҨ 

Ӱ
TAI 

TIEN/QWA-5A/5A121

2001 

104.12.09 105.02.03 8,500 

2 FTC-2015-12-39-1 

ү

ҭӠ צ

еҨ 
SYSTEM-2000/659 

104.12.09 105.01.18 16,000 

3 FTC-2015-12-39-2 

ү

ҭӠ צ

еҨ 

PTS 

GPS10RB/101016 
104.12.09 105.01.18 16,000 
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4 FTC-2015-12-39-3 

ү

ҭӠ צ

еҨ 

CREDIX 

FC-300/590209050 
104.12.09 105.01.18 8,500 

5 FTC-2015-12-39-4 

ү

ҭӠ צ

еҨ 

Agilent 

53131A/MY47008331 
104.12.09 105.01.18 8,500 

6 FTC-2015-12-40 

ᾎϢ

ү І

Мї 

WAVETEK/909/009090

01747604 

104.12.16 105.01.13 16,000 

7 FTC-2015-12-42 

ү ╥

ᶾῖԌדּ

צ еҨ 

FLUKE 

910R/286844 
104.12.21 105.01.18 16,000 

8 FTC-2015-12-43 

ᾎϢ

Џ ᶾ

ṅשׁ  

SR620/3836 104.12.29 105.01.13 8,500 

9 FTC-2016-01-01 

ү ╥

ᶾῖԌדּ

צ еҨ 
HP5071A/3249A00522 

105.01.07 105.01.18 16,000 

10 FTC-2016-01-02 

ᾎϢ

ᴞᴩṞ

ᶾדּ

Џ ṅשׁ

Мї 

TS001/002 105.01.07 105.01.18 8,500 

11 FTC-2016-01-03 

ү

ҙ

ῖԌצ

еҨ(

ᶾῖדּ

Ԍצ е

Ҩ҅ ) 

HP5071A/3249A00735 
105.01.08 105.01.18 16,000 

12 FTC-2016-01-04 

ү

ᶾῖԌדּ

צ еҨ 

Quartz Watch/Clock 

Analyzer/SIGMOTEK/

QWA-3A/267 

105.01.19 105.02.03 8,500 

13 FTC-2016-01-05 

ү І

Џ ῖԌ

צ еҨ 
FE-5650A/09562 

105.01.20 105.02.17 16,000 

14 FTC-2016-01-06 

ᾎϢ

Џ ᶾ

ṅשׁ  

Symmetricom/8040C/1

13830101008 

105.01.29 105.03.03 16,000 
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15 FTC-2016-01-07-1 

ׄӴ῀ῖ

Ԍצ е

Ҩ 
FE-5680A/SN12454 

105.01.29 105.03.30 16,000 

16 FTC-2016-01-07-2 

ׄӴ῀ῖ

Ԍצ е

Ҩ 

MF-1601A/SNMT-0458

5 

105.01.29 105.03.30 8,500 

17 FTC-2016-03-08 

І

ῖԌצ

еҨ 

Ӱ
HP105B/2848A01892 

105.03.01 105.03.18 8,500 

18 FTC-2016-03-09-1 

І

ῖԌצ

еҨ 
FS-725/65164 

105.03.02 105.03.16 16,000 

19 FTC-2016-03-09-2 

І

ῖԌצ

еҨ 

Ӱ
FTS-1050A/0398 

105.03.02 105.03.16 8,500 

20 FTC-2016-03-09-3 

І

ῖԌצ

еҨ 

AG-53132A/MY40003

244 

105.03.02 105.03.16 8,500 

21 FTC-2016-03-09-4 

І

ῖԌצ

еҨ 

AG-53150A/US405016

20 

105.03.02 105.03.16 8,500 

22 FTC-2016-03-10-1 

ѷꜜ ԓ

ῖ

Ԍצ е

Ҩ 

Symmetricom/8040C/1

44030101025 

105.03.11 105.04.27 16,000 

23 FTC-2016-03-10-2 

ѷꜜ ԓ

ῖ

Ԍצ е

Ҩ 

Keysight/53230A/MY5

0004089 

105.03.11 105.04.27 8,500 



 

41/168 

24 FTC-2016-03-11 

Ӕ ᶾדּ

ῖԌצ

еҨ 
SRS/FS-725/84211 

105.03.21 105.04.11 16,000 

25 FTC-2016-03-12 

ᾎϢ

Џ ᶾ

ṅשׁ -

Ṇ

⅍ 

Universal 

Counter/Agilent 

53132A/MY47001971 

105.03.25 105.04.11 8,500 

26 FTC-2016-04-13 

ыϚ І

צ

еҨ 
SRS/FS-725/84913 

105.04.12 105.05.04 20,000 

27 FTC-2016-04-14 

ᶾדּ

ῖԌצ

еҨ 
SRS/FS-725/107820 

105.04.22 105.05.04 16,000 

28 FTC-2016-04-15 

ᾎϢ

ү І

Мї 
SRS/FS-725/121109 

105.04.27 105.05.16 16,000 

29 FTC-2016-05-16-1 

ᾎϢ

ү І

Мї 

-‒

Ӣ Wavetek 

909-keysight 

33522B/SM009090017

47603-MY52812554 

105.05.04 105.05.25 16,000 

30 FTC-2016-05-16-2 

ᾎϢ

ү І

Мї 

-‒

Ӣ Wavetek 

909-keysight 

33522B/SM009090017

47603-MY52812554 

105.05.04 105.05.25 16,000 

31 FTC-2016-05-17-1 

ү

ᶾῖԌדּ

צ еҨ 

Ӱ

FTS/1050A/407 
105.05.11 105.05.25 8,500 

32 FTC-2016-05-17-2 

ү

ᶾῖԌדּ

צ еҨ 
HP/5335A/3145A15055 

105.05.11 105.05.25 8,500 

33 FTC-2016-05-18 ԏ ֮

 

-

Symmetricom 

5071A-HP 5345A 

OPT12/US45382352-31

03A13918 

105.05.23 105.06.08 16,000 

34 FTC-2016-06-19 

Ӕ ᶾדּ

ῖԌצ

еҨ 

FEI/FE-5680A/0803-14

07005 

105.06.03 105.06.20 16,000 

35 FTC-2016-07-20 Џ ῖԌ

צ еҨ
RACAL-DANA-9475/

RIC1913 

105.07.06 105.07.25 16,000 
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ᴎ

иеҨ 

36 FTC-2016-07-21-1 

ү ᶾדּ

ῖԌצ

еҨ 

-

SRS PRS10-HP 

53132A/031592-3546A

02654 

105.07.11 105.07.29 16,000 

37 FTC-2016-07-21-2 

ү ᶾדּ

ῖԌצ

еҨ 
SRS/PRS10/031570 

105.07.11 105.07.29 16,000 

38 FTC-2016-07-22 

ү ϩ

ῖԌצ

еҨ 

BK 

PRECISION 

1823A/1823112450901

0013 

105.07.29 105.08.08 8,500 

39 FTC-2016-08-23 

ᾌּדᶾ

ῖԌצ

еҨ 

Rubidium 

Counter/SR625/5910 
105.08.04 105.08.10 16,000 

40 FTC-2016-08-24 

ү

ᶾῖԌדּ

צ еҨ 

MONARCH/Phaser-Str

obe Pbx Kit 

115/B2580213 

105.08.16 105.08.24 8,500 

41 FTC-2016-09-25-1 

ׁӔ

ᶾῖԌדּ

צ еҨ 
SRS/FS-725/65722 

105.09.06 105.10.26 16,000 

42 FTC-2016-09-25-2 

ׁӔ

ᶾῖԌדּ

צ еҨ 
SRS/FS-725/65722 

105.09.06 105.10.26 16,000 

43 FTC-2016-09-25-4 

ׁӔ

ᶾῖԌדּ

צ еҨ 

-

SRS/FS-725_ESCORT/

EFC-3203A/65722_981

10081 

105.09.06 105.10.26 8,500 

44 FTC-2016-09-25-5 

ׁӔ

ᶾῖԌדּ

צ еҨ 

-

SRS/FS-725_Agilent/A

G53131A/65722_(ISM

1-A) 

105.09.06 105.10.26 8,500 

45 FTC-2016-09-26 

ᾎϢ

ү І

Мї 

Ӣ -

Agilent 

E8257D-Wavetek 

909/MY45470469-SM0

0909001747603 

105.09.19 105.10.19 30,000 

46 FTC-2016-09-27 

І

ῖԌצ

еҨ 

QUARTZ 

WATCH/CLOCK 

ANALYZER/TAI 

TIEN/QWA-3B/101 

105.09.30 105.10.12 8,500 
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47 FTC-2016-09-28 
צ

еҨ 

ứ

SOUKOU/CTS-1000/1

4C110015 

105.09.30 105.10.17 8,500 

48 FTC-2016-10-29 

ᾎϢ

Џ ᶾ

ṅשׁ -

Ṇ

⅍ 

HP/5065A/2816A01581 
105.10.03 105.10.17 16,000 

49 FTC-2016-10-30-1 
ᵄ ῖԌ

צ еҨ 
PTF/PTF4211A/903000

6201 

105.10.12 105.11.07 16,000 

50 FTC-2016-10-30-2 
ᵄ ῖԌ

צ еҨ 

Advantest 

R5373/130400856 
105.10.12 105.11.07 8,500 

51 FTC-2016-10-31 

ѷꜜ ԓ

ῖ

Ԍצ е

Ҩ 

ESG-D SERIES 

SIGNAL 

GENERATOR/E4433B/

MY43350264 

105.10.13 105.11.07 8,500 

52 FTC-2016-10-32 

ᾎϢ

Џ ᶾ

ṅשׁ -

ᶾ

Мї 

ᴯ ῶ
Agilent/34410A/MY47

023474 

105.10.20 105.10.28 8,500 

53 FTC-2016-10-33 ԏ ֮

 
HP/5071A/3249A00682 

105.10.24 105.11.07 16,000 

54 FTC-2016-11-34 

ᶾדּ‡╢

צ

еҨ 

-

SRS/FS725-Agilent/531

31A/121100 

105.11.02 105.11.09 16,000 

55 FTC-2016-11-35 

в╜

Ё М

ї 

GPS ן -

TOPCON/NET 

G3-STANDFORD/FS7

25/401-01629 - 107448 

105.11.07 105.11.30 20,000 

56 FTC-2016-11-36-1 

ᶾדּ⅓֯

ῖԌצ

еҨ 

Microsemi/ SyncServer 

S650/SCA161500003 
105.11.29 105.12.07 8,500 

57 FTC-2016-11-36-2 

ᶾדּ⅓֯

ῖԌצ

еҨ 

Microsemi/ SyncServer 

S650/SCA162300029 
105.11.29 105.12.07 8,500 

58 FTC-2016-12-37 

ϩ

ׄԓ

צ еҨ 

Ӱ
TAI 

TIEN/QWA-5A/5A121

2001 

105.12.08 105.12.28 8,500 
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59 FTC-2016-12-38-1 

ү

ҭӠ צ

еҨ 
SYSTEM-2000/659 

105.12.08 105.12.20 16,000 

60 FTC-2016-12-38-2 

ү

ҭӠ צ

еҨ 

PTS 

GPS10RB/101016 
105.12.08 105.12.20 16,000 

61 FTC-2016-12-38-3 

ү

ҭӠ צ

еҨ 

Agilent/53131A/MY47

008331 

105.12.08 105.12.20 8,500 

62 FTC-2016-12-39 

ү ╥

ᶾῖԌדּ

צ еҨ 
Fluke/910R/286844 

105.12.08 105.12.21 16,000 

 Њ  804,000 

 

 (1.2.2.4) ӣц  

═ ᾼ Ȳ ԓԓ ṆȲѿ Ṝװ

⅍֯ ȳ₇ Ṇ ц Фד Ҡ Ѡ ᾼ ḖȲצᵗὑ‚ в

Џ П ȴ 

(1.2.2.5) ӑẃЏᵂ  

Ғ цΩ Ӕὢ Ȳ ‚ ứ Ȳ Ṝ ꜜ Ӕὢ

П Ḗȴӑẃ ῆ═ ὢ ῂ Є ПỨסȲ═ ẁ Ẕ

ӣȲṳ ᾼ Ӕ Ȳѿ Ṝ в цῂ Є П Ḗȴ 

 (1.2.2.6) ᴞ ∂  

ӔȲ╥ ═ ᶙ ᾼϚ ȴᵀ╥ ὑе ὢ

ἤ ѿц װ Ӕὢ ᵂ ֪ȲױϚ Ԍᾼὢ Ϥן ѿЄ

Ғȴӑẃѻ ֢ ן ạ(ֽ Ṟȳ Ɫᾎứכ(

Ȳ ᵗὑӖצ еӂӻὔȲц с ᾼ ἤȴ 
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(1.3) ⇔ ᶾ  ṅשׁ

(1.3. 1) ᴩ ӭ 

    ὑ ⅍∂ ԏ Ṇ цᶙכ▲ ᵫϚ (2016/11) ȴ 

(1.3. 2) ᴩв ( ᴩ ȸ105.01~105.12)  

    ᶺ ὑ עϯד2014 Ởׁשṅ∂ ԏ Ҡᴩᾼ ᾎȲṳὑ ד ҵᾼỗ

ṅשׁ Ӓ ᵫ МҶЄ ᾬ Ṇԏ ԏ ⅍ ѵ ᾼ

∂ ȴ ϱ ӣὑ ԏ ᾼ Ӱԏ ẓ ғ ( ϫӠ

ѿϱ)ᾼֻ ȲᵀẔ ▐ ы Є Ȳ   іϤ ⅍ᴖӑ

Ṝ ￼ ᾼ ᵂϢ Лὔצ ᾼᵺ Ȳ ᴷ Л ֥ ẞМ

ṅשׁ‒ ȴҫϚ Ѡה╥֣Џׁש Мї ԏ ԏ

( erbium- doped fiber comb laser) ȲẔ ҏẃᾼ‒ ֯ ϱиᵉὑ

1200~1800 nmȲ ֥ ‒ᾌ◕ᾼ ȲẔғ ӼҠ ẞ 100 mWȴ∟῏ѻ ᾼ

╥ԏ ԏ Ӱԏ Ἤᴾ Њѹ Ȳ֯ Ἠ ∟

Л ῧ ыֵ ȷ Пϡ╥ … вּשׁד ᴞᴩ ᾼכ

₇Ȳӑẃ֯ Ἠᶾ ќ ϱצϚứ’ ȷ ПϮ╥ ҵ֝ ₇

ᴟю―ừϚҙѿϱȴ› Ẓ Ѡה в ∟ḟứі ∟῏ẃ ֥Ӑ ⅍

ᾼ Ḗȴ֪ױὑ ῴד2015 ҏѿԏ ԏ Ɫ ї ד ԏ & ᾌ

Ἤ ᾼԏכ ὁ ▐ ѿ∂ ԏ Ṇ Ȳṳὑ֝דϟѣᶙכ ∂ ῴ

Ḕ ȴ Бכғ ∕ ᾼ Ȳᵀ ∟ ▐ ᾼ Ьצ

ᴕ ЛỂП ȴẂֽ∕ ԏ ԏ ᾼὁ ‒ כ ∟ᾼғ

ыᵅѹ Ẕ҃ᾼצ Ȳ Лὔכ ậ Ἠ Ὠ ἤҷ Ȳ֪

ױ ֯ὁ ▐ МҒϤ ᾌцғ ὍЄ ד аԈḂ › ᾼ ᾓȴ

Бὑ ד2016 ד аԈᾼҒϤц▐ ᾼ צ ᾼḂ ȲṳὑЭד 11

ѣᶙכɪԏ Ṇ ὑ ⅍П∂ ɫ▲ ᵫϚ ȴ 

 

(1.3.3) Ὠ 

    Ϛ╥Ӑ ⅍ӭ›Ἤ∂ Пԏ ▐ ӱ ȴԏ ԏ
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ҏẃᾼ‒ ֯ ϱиᵉὑ 1200~1800 nmȲ ֥ ‒ᾌ◕ᾼ ȲẔғ Є

ὑ 100 mWȴҫҵӼҠ ҵ ẁ 778~884 nm иᵉȲғ Єὑ 10 mWᾼ ѿ

ӣὑӑẃẔ҃Ѡ ᾼׁשṅȴ 

    ӱ М ҅ῶ∕ ԈȲ ṶԒѿᾌ  Ẕ ᾼ

∟ẃḟứ f n=n³f r ep+ f oМᾼ n Ȳ֪ᾌ  ᾼ έ⇔Ɫ 120 MHzȲᴖ  f r ep 

Ɫ 500 MHzȲֽױϚẃИЛ ᵒ n ȴ ϯẃ ԏ ԏ ∕

ᴩὁ Ȳṳѿԏ ԏ‒ כ ‒ ȲӦὑ ԏ 1 GHz

ѿϱᾼ Л Ȳ֪ױҬ ẞ ὁ ᾼ Ὠ(Ҡѿ ạ ᾼ

כ֥ ᴩ ѿ Ϛ ὁ ╥Ἤ ᾼ Ὠ)Ȳד ὁ ᾼ оҠӣ

‒ έ ẃ ȴ ӣ ֥ᾼRFᵅ ᾌ Л ᾼ ὨȲԛӣRF

ὍЄ Ἤ ᾼὁ ғ ὍЄȲṳӣ ᾌᶮиέ ᴩד Ὠᾼ ȴ

ậ ᾼ ṳиέ∕ П ⇔ ứ⇔⁄ ṿӣӐ ⅍ᾼ

֥ ẃ ậ ȴ ⅍ᾼ … SR620Ȳ Ҡ

ϱ Ɫ 300 MHzȴӦὑ∕ ԏ ὁ ϚứצϚ Њὑ 250 MHz

ᾼ Ȳᵛԏ 500 MHzᾼϚҙȲ֪ױ ҫҵ Ẕ҃

ȴ 

 

1.2ȳ ⅍∂ Пԏ ▐ ӱ  

    Ɫ ԏ Ṇ Ҡѿצ ᵂȲ ᾼ Ҕ╗ȸ(A)ԏ ԏ

ғ (B)ԏ Ṇ ғ (∕ )Ȳד Ὠֽ



 

47/168 

ϯȸ 

(A)ԏ ԏ ғ ȸ         

    Ҕᵶ ( f r) (f ceo) Ȳ ▐ ֽ 1.3 Ἤӱȴf r ᾼ

ϡ ᾌế f ceo иᵑ ẞϚү‒ Ӣ (SYN1 ế SYN2)ϱȲӦ port 3  f r 

ếҫҵϚү‒ Ӣ (SYN3) ᴟ 1 kHz ᵅ ᾌ∟ȲӦ

Ẕ ứ⇔ȴṼ Allan deviation ᾼ ᾎȲẔ ᾼהּ 1 ứ⇔ ЊὑἨ

ὑ 5³10- 13ȴ ᾼ ⁄╥ f - 2f ẞᾼ f ceo иϚҙ ẞ

Ẕ Ȳױ (1s) Њὑ 100 mHz ( ыЄҠ

waveplate)ȴԏ ᾼ ứ⇔ếЛ ứ⇔ѻ ắ ὑ ᾼ ứ⇔ȲֽὨ

ᾼ ứ⇔ Ṝϱ Ȳ⁄Ҡ ֥ Ȳ ⇔⁄ ᾌ

ᴕ  ȴ֝ד

 

 

 

 

 

 

 

 

 

 

1.3ȳ ( f r) (f ceo)ᾼ ▐  

 

    › ṿӣᾼϮү‒ Ӣ иᵑⱢ Agilent E4400B (SYN1ȲOutput Power: 

7dBm)ȳHP 83630L (SYN2ȲOutput Power:  0dBm)ѿц Agilent E4423B (SYN3Ȳ

Output Power: 7dBm)Ȳ ᴕҵ ꞋⱢ ⅍ӕ ‒ ȴӦ port 3
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 f r ế‒ Ӣ SYN3 ᴟ 1 kHz ᵅ ᾌ∟ȲӦ (Agilent 

53132AȲ ᴕҵ ᴟ ⅍ӕ ) ẔϚּהᾼ ứ⇔Ɫ 1. 8³10- 13 ( ֥

ЊὑἨ ὑ 5³10- 13ᾼ Ḗ)ȴf ceoᾼ ⁄ѿӐ ⅍П Agilent 53230A

( ᴕҵ ᴟ ⅍ӕ ) ậȲҠ ᴩᵛ ᾼ иέȴ ậϚ

ứᾼ ∟ȲAllan Deviation( צ ᴯȲד‍ )Єּפ ֯ 84.5 mHzҿҢ(

֥ Њὑ 100 mHzᾼ Ḗ)ȴ 

 

(B)ԏ Ṇ ғ (∕ )  

▐ ֽ 1.4 ἬӱȲ∕ (ѿ ⱢẂ)ếԏ ԏ

ԒӦ3 dBᾼԏ ֥ (fiber coupler) ֥֯Ϛ Ȳ Ӧ ᾿ (collimator)

᾿∟Ȳ PBS(Polarization Beam Splitter) ᷾ ẞ֝ϚѠ֣(ֽ

Ὠԏ Ἠ∕ צ ạ ȲPBSҠѿע )ȲԛӦԏ▒иԏ∟

Ӧԏ ὁ Ȳ ᵅ ᾌ ҏὁ ȲԛӦ Ẕ Ȳ

Ṇ ғ֮כ ∕ ᾼ ứ⇔ȴ ḟứԏ ὁ Ἤ

ᾼ comb modeȲҠ ԏ Ȳױ ҢϱṔᾼᾌ  ᵛҠҒѿẦ

ᵗᵒứȴ 

 

 

 

 

 

1.4ȳѿԏ ԏ

∕

▐  
 

Ӧ ᵅԏ f rȲ ὁ f bᾼ оẃᵒ ẞᾼὁ ╥∕

f L Ϛ comb modeἬ ẞᾼ ȴ֝ ϷҠ ӦḂ ԏ
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f ceoȲ ὁ ᾼ оẃᵒ f ceoᾼӔ ȴ֯Ӑװ МȲϱ …Ɫȸ

(nf r+f ceo) -  f L=f bȲẔМ f ceo= +99 MHzȲf b =314.5 MHzȲf L=192496.765 GHz (ᾌ

  ẞᾼ )Ȳ ד Ϥ› Ҡѿה… ẞ n Ɫ 384994 ( Ὼ

ᾼ )ȴ֪ױѿԏ ԏ ẞП∕ f L=384994³500 MHz+99 

MHz- 314.5 MHz=192496.785 GHzȴ ᾌ  ẞᾼ צ 20 MHzᾼ Ȳ

Ẓ῏ד Ɫפּ 1³10- 7Ȳᴖ ᾌ  Bristol 621A NIR П ⇔

Ɫ°0.2 ppm (°2³10- 7)Ȳ֪ױ ẞ ὨỮ ὑ֥ ᾼ вȴҫҵȲᶺ Ϸן

ϠϚ◕ ᾼὁ Ὠẃ ∕ ᾼ ứ⇔Ȳ ẔМῶ ứ

ᾼϚ◕ ȲϚּהᾼ ứ⇔Ɫ 2.3³10- 10ȴ 

 

(1.3. 4) ӣц  

(a) ∂Ӵԏ ӭ› ᾌ П ᾼ Ȳ ḟϠ Ԓ ѿ

ԏ ᾼ Ȳṿ ⅍ Ϡ ẁӭ› ᾌ ᾼ

Ӕὢ ҵȲӼ ⱢⱢכ в ԏ ṅשׁ ᾼ МїȲѿὢ ȳԏ

ȳ ᾌ ד ᾼ ῏ȴ 

(b) ∂Ӵԏ ṅᾼשׁ Ȳ ד ṅשׁ ֽ ἷ ᴟ sub- THzᾌ◕ȳ

Ṇ ᾼ ӣ Ϟᴟὑ ₤ԏ ᾼ ȴ 

(c) ӑẃ צ вᴞѻԏ ᶾ Ȳԏ Ṇ ╥Ӈ ᾼ

Џẓȴ 

 

(1.3. 5)ӑẃЏᵂ  

(a) Ϡ∕ ‒ ԏ █Ϛ ᾼ Ҡѿ ậҏҵȲЛ֝

П Ϸ╥Ҡѿ ậҏᾼȴ ᾼ ֥ Ӣ 0.5 GHzȳ1 GHzȳ1.5 GHzȳ

2 GHzȼ 500 MHz ᾼ‒ ϱЛ╥ ȴ ֥ ᾼԏ

& ᾌаԈȲҔ╗ԏ ȳ ᾌ ếғ ὍЄ ѿц‒ ד Ḋ

Ȳצ Ҡѿ Ӣ 40 GHzѿϱȲ 500 MHzѹҠ ᴟ І ⇔
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ᾼ ᾌ ‒ Ȳ ᾌ Ӕὢ ᾼ Ӧ 40 GHz Ἇϱ сȴ 

(b) ѿԏ ԏ Ɫ їП ԏ Ṇ ȲҠ І ᾼ ⇔

(1.0E- 13)Ӧӭ› ⅍ὑ ᾌ◕ᾼ 40 GHz сᴟԏ ◕

(1200~1800nmꜙ ᴟὑҠṓԏП )ȴ ᴖӭ›ӣὑ 1550 nmҿҢᾼ

ӣ (Лẓ ғ )ᾼ ứ⇔ Ἤ∂ӴП Ṇ Ữצ 2~3

ҿҢᾼ ȴⱢϠ Ἤ∂ӴПṆ ᾼԏ ϩȲ ∂ Ҡ

ᴟ І П Ɫԏכ ᵓ ᾼ Ȳᵡ⁄

ᾎѿ᾿ ∕ ԈᾼѠה ԏ Ṇ Ӕᾼ ϩȴ 

 

(1.3. 6)ᴞ ∂  

צ     ᵂԏ Ṇ ẓ ԏ Ѡ ᾼ￼ ῀ Ȳ ֪╥

ԏ ԏ װ ∟Ẕв аԈ֪ ᵐ ᾼ Ҡ

(mode- locked) ᾭ Ȳױ Ẕв ԏ ѱᾼṔ⇔ṳ ֥ ϡ

ᾼ ҏ ☼ЄЊИ Ḃ ȷҫҵȲ в Пԏ ѱᾼ

Ṕ⇔ӼҠḂ ᾼᴯ Ȳ ᴟ Њᾼ֮Ѡ ᵗὑצ

ԏ ᾼ сȴ 
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(ϡ) ᶾ  

Ӑד⇔ӐЏᵂ ӭѻ ╥ ᴩӭ› ⇔ ᶝἬ ӣПGPS ѩ ᶾ

ц ╦ ֣ ѩ ᶾ ᾼׁשṅȴ ᴩ ᶮֽϯἬ ȸ 

(2.1) GNSS ӔṆ ∂Ӵ 

(2.1.1) GNSS ӔṆ ∂Ӵц ₇ ᾼ с 

כ (2.1.1.1) ӭȸ 

GNSS ӔṆ ѩ ═ц ₇ ᾼ с 

(2.1.1.2) ᴩв ( ᴩ ȸ105.01~105.12)  

 GNSS Ɫӭ›ԓ ᾼ ѩ ᶾ ПϚȲױᶾ Ҡ ӣὑ

ѩ ц ẁ в Пὢ ȴ֯ ѩ Ѡ Ȳד ѩ ὨБכ

Ɫ Э І (International Atomic Time, TAI) ц ѷꜜẦ

(Coordinated Universal Time, UTC) ᾼ Ṽ ȴ֯ в Ѡ Ȳ

⅍ᴞѻׁש ПGNSS ӔṆ Ӽ∂ӴϠ вᶙ ᾼ ṆȲ

ẁ ц ₇ ᾼ Ӕὢ ȴ 

    ӣ ╦ ᴩ ѩ П ֯ὑѨ ӣ ╦ѹ▐ Ѡ―ȷṿӣ῏

֯ ╦‒ ⇔ṏֻП֮ ׄ щ ц ן Ȳṳ ד ╦

∟ П ᾎȲᵛҠ ᴩ ѩ ṳ ȴ֝ Ȳ Ἤ

ṿӣ ᾼЛ Ȳ֝GNSS ѩ Ṇ ᾼ ⇔ Ӧ1Ồּהẞ10ỒּהЛ (Л

ứ⇔< 5 ns) ȴ 

    ѿ GNSS ╦ᴖṕȲGPSⱢѻ ҅ῶṆ Ȳ֯ ᴩ ѩ Ȳ

ὑ ᾼ в(<1000 km) ӣԚ ᾎ(Common- View) Ҡצ ᾼ ‒

МԚ֝ᾼ Ȳѿ ⇔ȴGPSԚ ᾎ…ᵓӣGPS ╦ Ɫ

ᴕ Ȳẃ ᴩ ֮ ⅍ П ѩ ȲױѠהҠ Ṝⅎљ֪ Ԉ

Л―ȳ ═ Ἠ Ḗ ֪ ᾎ ᾼ Ḗȴ 1 Ɫ ╦

ѩ ӱ Ȳ ⅍ K1ц K2 ᴩ ѩ Ȳ ⅍ ן ẃן

ᴞ֝ד ╦ᾼ Ȳṳ ᾼ Ὠ ⅍UTC(TL) ѩȲԛד Ӧ ӻ
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Ҡ ϚḔиέClock(K1) Clock(K2) ᾼ Ȳױ▐ ᶺ Ɫ ╦

Ԛ ѩ ▐ ȴ 

 

 

 

2. 1 ╦ ѩ ӱ  

 

    ᴴ ֵ╦Ṇ GNSS ҅ᾼẃ (ֽȸּר GPSȳ• GLONASSȳ

Galileo ȳМ ᾼ Beidou)ȲGNSSṆ ẁḆֵ╦Ṇ ц ҅о‒ Ȳ

ЭБכⱢѡ Ӣ♄М ȳứᴯц ֝ḔЛҠἨ ᾼ ᶾȲṳדּ ᾛ ӣ

ὑ ṶȳӖӢȳӻ ȳּד ṅцשׁ Ӣ ȴ ֵ ӣцׁשṅ

ֵṿӣֵ╦Ṇ Ṇ ẃ ѿֵ╦Ṇױȴ֪כ Ṇ Ɫ ᾼ GNSSʒ שׁ

ȲБ╥Ӈ ᾼ ȲӐ ⅍Ӽ ═ Ḇ ц∂ ֵ╦Ṇ ѩ Ṇ Ȳѿ

с ⅍ ѩ ϩṳ ═ в ᾼ ȴӐ ⅍ᴞ 2012

ד ᴩGNSS ѩ Ṇ (TTS4ȳGTR50ȳPolaRX4)∂ Ḇ ȲӐד⇔

2016 ═ᾼGNSS ѩ Ṇ цщ ԝ ֽ 2.2ȴ 
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2.2  ⅍ GNSS ѩ Ṇ цщ ԝ 

 

    Ɫ ═ в ᾼҠ ἤ(ֽ 2. 3ȳ 2. 4)ṳ ’═Ϛ

Ȳứ ѹ═ ἤᾼ Ӕц Ӈצ╥ ᾼȴ ⅍ᴞ ד2013 ȲGNSS

ӔṆ ԓ   (Taiwan Accreditation Foundation) ц

Ȳṳ ⅍ GNSS Ӕ ϩ ὑ ⇔ ᶝ( Bureau 

international des poids et mesures , BIPM) ѩ М ( key 

comparison database, KCDB)Ȳ ֥ ISO/IEC 17025 цԓ Фד Ҡ

Ầứ(Mutual Recognition Arrangement) П Ḗȴ2015ד Ӕ

ᵑȲṆ BIPM KCDBᾼ ҉Л ứ⇔Ɫ 35 ns( ‒ Ѭ Ɫ 95%)ȴ֯

Ѡ ȲṆ Ӕᾼד ҉Л ứ⇔═ ═֯ 2.0E- 13 Ѭ

ȴ ⅍ Ӕ П∂Ӵц ═Ȳ ẁ в
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ᾼ Ȳ Ṝ ц ₇ ᾼ ӔП

Ḗȴ 

    Ӧὑ Э ᶾ ᾼᶶ Ȳ ὑ ѿц ⇔ᾼ Ḗ ѡ

Ȳѹ ᵛ ὢ Ҡ Ḗᾼ ҒȲ ᾼ֝

Ḕ ὑ ‒ ᾼ ᷊ ᾼṔᴥȴ֪Ɫ ᾼ ֝ḔҠ ’Ṇ

Ӕ ֮ ц ן Ȳᵡ⁄ ֝Ḕҷ ếḆ ᾛ

ᾼὢ ȴ 5Ɫ ‒ ὑ ֝Ḕᾼ Ḗȴ֯ᴩ CDMAȳ

WIMAX- TDDȳ LTE- TDDц Smart Grid PMU(Phasor Measurement Unit) Ṇ МȲ

֝Ḕᾼ ḖЄּ֯פ הּ (micro - second)ȴӭ› ‒ ѻ ᾼ֝ḔѠצה

ҳ ȸTDM (Time Division Multiplexing) link ȳGPS, SYNC- E ( Synchronous 

Ethernet) link ц IEEE 1588 PTPȴẔМ GPSⱢ ֝Ḕ צ ᾼѠᾎПϚȲ

ӣױѠהП ֯ὑṆ Ҡ ὔ כ הּ ᾼ֝Ḕ Ḗȴ֪ в

֝Ḕц Ḗᾼ≡ ҒȲ ⅍Ϟ ᴩGNSS ӔṆ

П∂ӴȲѿ ═ ᵅ в ПЛ ứ⇔ȴ ⇔GNSS

ѩ ᶾ ṳ ԓ в Ȳ╥Ӑ ⅍ ᾼӭ ȴ

ᴕӂүȲҠ GNSS Ӕᶾ ᴟ в֢װ ⅍ȳ Іц

ṿӣȲ ṜẔ ᴟ SI ᴯᾼ Ḗṳ‚ Ẕ с ȴױҵȲ

֪ ӑẃ ⇔ (Ἠדᴯ)цḆֵ֝Ḕ‒ Ҡӣἤᾼ ḖȲֽ ‒ȳ ȳ

цּד ṅשׁ Ȳ ᴕӂүцGNSS ᷊ Ϡ

ᾼṔᴥȲӑẃҠ ᶾױ ӣ֯Ԓ М(4Gȳ5G)ѻ ᴕ ἤ (Primary 

Reference Time Clock) ц ֝Ḕᾼ ȴ 
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2. 3ȳGNSS ╦ ѩ ӱ  

 
2. 4ȳTL  

 

 
Application  Frequency Accuracy Time accuracy 

GSM 5 x 10 - 8 N/A 

CDMA 5 x 10 - 8 1 Ρs(10Ρs 

holdover)  

WiMAX (FDD mode) 5 x 10 - 6 N/A 

WiMAX (TDD mode) 5 x 10 - 6 1 Ρs(25Ρs 

holdover)  

LTE (FDD mode) 5 x 10 - 8 N/A 

LTE (TDD mode) 5 x 10 - 8 3Ρs inter - cell  

Smart Grid DME N/A 1ms 

Smart Grid PMU N/A <1Ρs 

 

2. 5ȳ ‒ ֝Ḕ Ḗ 
 

 

SI  

Units 

National  

Primary 
Standards 

Reference  

Standards 

Working Standards 

Traceabili
ty 

 

 

BIPM 

TL 

Calibration 
Labs 

Instruments 
used in 

industrial, 
commercial 
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( 2.1.1.3 ) Ὠ 

(a) в П ᴕӂүѩ ═ ẁ Ӕὢ  

    ӭ› ⅍ ӣᴞѻ ПGNSS ӔṆ ẃ∂ в П

ᴕӂүȴױ ᴕӂүӦSeptentrio PolaRx4 PRO GNSS ן ȳSR620

ц Ȳḕѡᴞכ Ӣ CGGTTS(CCTF Group on GNSS 

Time Transfer Standards ) ѩ ẁ ѩ ȴױҵȲⱢ с

ᴕӂү ѩ П ứ⇔ Ҡ ἤȲ ⅍ὑ ∂ ϠϚṆԝщ ӂ

үȲҠẁ ṿӣȴӐד⇔ Ϡ’═ в Ṇᾼ ԓҵȲṆ

Ӽ ᴟ SI ᴯ ’═Ϛ Ȳṳ ═ BIPM KCDB (The BIPM 

key comparison database) ѩ М Ӕ ϩȲֽ 2. 6ȴ 

 

 

 

 

 

 

 

 

 

2. 6ȳTL ═ BIPM KCDB МП  
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TL ═ BIPM KCDB М Ӕ ϩ2016 

 

ẦᵗыϚ І∂Ӵṳ ═ ӔṆ Ȳ Ẕ Ԉ ᴩ ц Ӕ

(ֽ 2. 7)Ȳ ẁ ꜜnear real  time ѩ Ȳ сװ ⅍ Ԉ ứ

⇔ṳ∂Ӵᶙ в ȴыϚ ІẔ Ԉ Ӕ Ὠֽϯȸ 

Ӕ Ὠȸ ỗ ҏ 10 MHzП‒    

(1)  ⇔(ֽ 2. 8)  : [ ( f t  -  f r )/f r ]  = - 6.6ĖON- 12
 

(2)  ứ⇔(ֽ 2. 8)   :  

 

ậ (הּ)  ứ⇔ 

9.6000e+02 4. 24E- 12 

1.9200e+03 1. 89E- 12 

3.8400e+03 1. 29E- 12 

7. 6800e+03 6.8 8E- 13 

1. 5400e+04 5. 87E- 13 

3. 0700e+04 5. 49E- 13 
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҉Л ứ⇔ȸ 2. 9ĖON
- 10
Ȳ ֪Іȸ2 

 

 

2. 7ȳыϚ І Ԉ  

 

 

6. 1400e+04 2. 50E- 13 

1. 2300e+05 2. 20E- 13 



 

59/168 

 

2. 8ȳ2016דыϚ І Ӕ Ὠ 

 

(b) ‒ ѻ PRTC(Primary Reference Time Clock ) ӣ 

    ᴩ ᾼ ц ᶾ ᾼᶶ Ȳ ὑ ⇔ (Ἠדᴯ)ц

Ḇֵ֝Ḕ‒ Ҡӣἤᾼ Ḗ ѡ ȴֽ֪ױᴶ ᴷ Мѻ ᴕ ἤ

(Primary Reference Time Clock) ц ═ ֝Ḕᾼ ד ȴӭ

› ᴩ ꞋБ ц Fô²Gᾼהּ ֝Ḕ ḖȲ֯ Ϛ҅ᴩ

ḖḆ ϫỒּה(ns) ѿϱ ⇔ȴֽ 2. 9 ‒ ѻ

PRTC ӱ Ȳ Ӑ ⅍ ӂүȲҠ Ṝ в ‒

⇔ ᾼ ḖȴṼ ITU- T G.8272 Мứ ӣὑ PRTC ҏᾼ

ᾼ ḖȲẔМȲ ѻ PRTCᾼ ҏד ὑ Ҡᾼ

(ֽȸUTC) ᴟ 100ỒּהѿвȴӐד⇔ Ӑ ⅍ᴞѻ П

ӂүȲ ӭ› ‒ ѻ PRTC ᴩ ȲẔ

(Time Error) ц TDEV(Ω) Ὠֽ 2. 10 ἬӱȲ Ὠ ӱ PRTC

ҏד ὑ Ҡᾼ UTC(TL)Ẕ ֯פּ 60Ồּהѿ вȲ

ד Л Ȳ ֥ ITU- T G.8272 П ḖȲϷ҅ῶ ⅍ᴞѻ П

Ṇ Ҡ ӣὑ ‒ ֝ḔП Ȳ ẁ ὢ ϚḔ֝Ḕ‒

иέ цḆᶙ ᾼ֝Ḕד ȴױҵȲⅎљ Ἠװ ⅍∕ Ԉ

Ҡ Ӧ GNSS ӔṆ ὔ֮ ᴟ UTC(TL)Ȳṳ Ӧ

⅍ ᴟ SI ᴯȴױѠה ᵗὑצ в ₇ цᶾ
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ϩ ὡȲ ᴖ Ẕ Ӏ ᾼ ᾨϩȴ 

 

2. 9ȳ ‒ ѻ PRTC ӱ  

 

 

2. 10ȳ ‒ ѻ PRTC Ὠ 

(c) Ṇ Л ứ⇔ᾼ ᴷ(2016ד)  
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    ֯ Л ứ⇔ ᴷѠ Ȳѿ )(y ts ᵂⱢA Л ứ⇔ ᴷᾼ Ṿᴷ ȴ

‒ Л ứ⇔ ᴷѠ Ȳᶺ ӣ time deviation )(tsx ӂᶁϚщᾼ ὨᵂⱢ

A Л ứ⇔ ᴷȴ ϠӦϚṆԝ иέἬ ᾼ A ᴷҵȲЛ

ứ⇔ᾼẃ Ҕ╗Ӧ‍ Ѡᾎ ẞᾼ B ᴷ ( Ṇכ Ҡ ᾼ֪ Ȳ

ֽ ȳ ц ⇔ )ȴA Л ứ⇔ au ҠӦϱ ᾼ )(tsx ẞȲ

ᴖB Л ứ⇔ bu ⁄╥ѿ ṶԈᵛ Ӣᾼד‒ ⇔ⱢṼ ᾼ

⇔ẗ ḖҏᾼȲӦ֢ Л ứ⇔ӂѠế ᵛҠḖ ֥ Л ứ⇔

22
bac UUKU += ȲẔМK҅ῶ ҉… Ȳ҅ῶἬ ᾼҠ ⇔Ἠ‒їѬ Ȳ K

╓ứ 2Ȳ⁄ῶӱ Ὠ Yּצפ 95̟ ‒їѬ ȲẔҠ Ɫ Y- Ucᴟ Y+Ucȴ

Ӑד⇔ ᴷ Ὠ ӱ ⅍∂ П в ᴕӂүȲẔ

ᴟ SI ᴯȴֽ 2. 4ἬӱȲṆ ᾼ Л ứ⇔иᵑּפ 35 nsц

2.0E- 13Ȳ Ṝ Э ⇔ ֝Ḕц ᾼ Ḗȴ 

 

(2.1.1.4) ӣц  

    ⱢϠ ’═Ϛ Ȳ ԓ в ṆȲ Ṝ ⇔ ֝Ḕ

ц ᾼ Ḗȴױҵ ᴕӂүᾼ∂ ӼҠ Ṝד ֝Ḕ ӣᾼ

ḖȲẔ ֽϯȸ 

1ȳẦᵗ вװ ⅍ȳ Іц Ȳ ₇ цᶾ ϩ ὡȲ

ᵗὑצ Ӏ ᾼ ᾨϩȴ 

2ȳ ӂү(a) ẁṸы֮ ѩ ᴕ (b) ∂Ӵ в

П ȴ 

3ȳ Ṝ Эцӑẃ ⇔ ֝Ḕц ᾼ Ḗȴ 

( 2. 1. 1. 5)ӑẃЏᵂ  

    ⇔ GNSS ѩ ᶾ ṳ ԓ в Ȳ╥Ӑ ⅍

ᾼӭ ȴ ᴕӂүȲҠ GNSS Ӕᶾ ᴟ в

װ֢ ⅍ȳ Іц ṿӣȲ ṜẔ ᴟ SI ᴯᾼ Ḗṳ
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‚ Ẕ с ȴױҵȲ֪ ӑẃ ⇔ (Ἠדᴯ)цḆֵ֝Ḕ‒ Ҡӣἤ

ᾼ ḖȲֽ ‒ȳ ȳ цּד ṅשׁ Ȳ

ᴕӂүцGNSS ᷊ Ϡ ᾼṔᴥȲӑẃ ӣױᶾ ֯Ԓ М

(4Gȳ5G)ѻ ᴕ ἤ (Primary Reference  Time Clock) ц ֝Ḕᾼ

Ȳ ם ϚḔ ֝Ḕ ᴩ ц с ȴ 
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(2. 1.2) ╦Ԓ ᶾ  ṅשׁ

(2. 1.2.1) כ ӭ 

GNSS ן ᴯ ứἤ ⇔ ἤׁשṅȴ 

(2. 1.2.2) ᴩв ( ᴩ ȸ105.1 ~105.12)  

ԓ Іᵶ ᾌ Ӣ᷉ Ȳ כ ᾌ Ἃ Ȳ╥

ᾼ ẃ ȴӣGNSS ן ẃḟứ ԓ Іᵶ ȲᵛҠ

ḟứ ᾌ Ἃ ȴᵀ ѿGNSS ן ԓ Іᵶ Ȳ Ԓ῀

ן ╦ᾼ ᴯ Ȳ ╥ Л֝ ᾼ  

(frequency - dependent instrumental bias) Ȳ ѿ differential code bias 

(DCB) ῶӱȴӐׁשṅ GNSS ן ᴯ ứἤ ⇔ ἤȴБᶙכ

ϚGNSS ן ᴯ ᾼᴷ ѠᾎȲ֯ ứᾼ ᾓϯȲ ᴷ

ҏҠ ᾼ ן ᴯ Ȳ Ἤ Ӂᾼ ן ᴯ ד ֯ 1 

ns вȲ ֥ ᴯ ᴷ П ȴṳ Л ứ Ȳ

Ἤᴷ ן ᴯ ᾼ ⇔ ắ ȲяẔ╥ᵅ ⇔֮

П ן ᴯ −Ҡ ⇔ѥṾȴӼᵛȲGNSS ן ᴯ ᴷ

ᾼ ứἤ ᾼ ứἤצ ȴᴟὑ ן ᴯ ⇔П ᾼ ἤṳ

ЛὙ Ȳ ‍╥֯ы ♄ ἤϯ ᴟ Ɫ Ȳᵡ⁄כЛẞ ᴯ

⇔ оП …ȴҠ ╥ ן ᴯ ⇔ᾼ о ⇔Ȳѩ ᴯ

ᴷ Ӑṝᾼ Ȳ Њ−ֵȴױҵȲ ы ♄ ἤ ἤȴ

ן ᴯ ᴷ Ѡᾎᾼ Ҡ ṿ ᴯ ᴷ ы ♄ ⇔ᾼ

Ғᴖ Ғȷ ᴯ ᴷ ᾼ ẃ Ȳ ӑẃ ϚḔ ȴԛ῏Ȳ

ы ♄ ủוּ╡ ן ᴯ П Ҡ Лẓ ἤϱᾼ

ȲᴖҬ╥ч╣ҏ╡ּוủ ⇔ѩҍ ủ῏ ȴҫҵȲ ן

ἤП  ᴔ Ҡ ᵧ ἤἨ█ ᶮהП═ ҒἨ ю ᴯ

Ѭӂȴ 

 

(2. 1.2.3) Ὠ 
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(2. 1.2.3 .1 )  Ϛ GNSS ן ᴯ Пᴷ Ѡᾎ 

    Ϛ ן ᴯ ᾼᴷ ѠᾎȲ╥ ᾼ Ἃ ῶӱכẒ иȲ

ϚⱢ ╦ ן Ἃ ПếȲҫϚⱢ ԓ Іᵶ  ( oblique  TEC) 

Ἃ ȴᴖ TECἋ ϭῶӱכ₣᾿ԓ Іᵶ  (vertical TEC) Ἃ

ѿ ֪Іȴ 

    Ϛ ן ὑ█Ϛ GNSS ╦ᾼ ȲҠ GNSSכ Ѡ ֽϯȸ 

1 1 1 12

1

q
k N

f
r lF = - + + 

2 2 2 22

2

q
k N

f
r lF = - + +  

1 12

1

q
P k

f
r= + + 

2 22

2

q
P k

f
r= + + 

ẔМ Χ Ɫ ן ╦ ᾼ ȷq Ɫ ԓ Іᵶ П ȲẔ Ɫ

40.3ɁTECȷf 1, f 2иᵑⱢ link 1, link 2 ṿӣᾼ ȷN1, N2Ɫ ᾌדᴯ

 (ambiguity) ȷk1Ɫ link 1 ᾼ ╦Ἃ ן Ἃ ПếȲk2Ɫ link 2

ᾼ ╦Ἃ ן Ἃ Пếȴ Ѡ צ 4 Ѡ צ⁯Ȳה 6 ӑ῀

ȲἬѿ ᾎḖ Ϛ ȴ 

    ҆ͺk = k1 Ӈ k2ȲͺN = N1 Ӈ N2ȲGNSS Ѡ Ḃ ֽϯȸ 

1 2 1 2 1 22 2 2 2

1 2 1 2

1 1 1 1
( ) ( ) ( ) ( )q k k N N q k N

f f f f
F -F =- - + - + - =- - +D +D 

1 2 1 22 2 2 2

1 2 1 2

1 1 1 1
( ) ( ) ( )P P q k k q k

f f f f
- = - + - = - +D 

ẔМͺk ╥ӑ῀ᾼ ᴯ Ȳ╥ GNSS ╦ DCB ן DCBПếȴҫҵȲ

Ҡ ҏϚ Лᵶ ԓ Іᵶ ᾼ  ϯȸֽה…

1 2 1 2 1 2 1 2( ) ( ) 2( ) ( ) 2P P k k N N k NF -F + - = - + - = D +D 

ͺk ḟứȲ⁄Ӧ ה… ҠѿḟứͺNȲ ᴖḟứ ԓ Іᵶ

П qȴ 
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    Ϛ Ѡᾎ╥ ₣᾿ԓ Іᵶ  (VTEC) ῶӱכ ⇔ᴯ  (Η, s) 

ᾼẗ ȲҠӣϡ Ὲ ᾼϡֵװ ẃה ȴ ֪І ( M) ╥ ╦ԊṔ ( e) ᾼ

ẗ ȲѿM( e)ῶӱȴӼᵛ 

 

ẔМ (Η, s) ╥ ᾌּז ᾼ ⇔ ⇔ ᴕ ᾼ ⇔ ⇔П ᾼ Ȳ

ᴕ Ϛ ӣ ן Ἤ֯ᴯ ȲἨ╥ ╦ ᷾ ᾼМ ᴯ ȴ 

 ҆ױ֯    

 

Ѡ ҠḂה ֽϯȸ 

 

 

֯ѿϯ i ῶӱ ᶧԝȴ yoiῶӱ֢ ẘᾼ Ȳei , Ηi , si  ῶӱ

֢ ẘᾼБ῀ᴞ Ȳᴖ Yiῶӱ֢ ẘᾼ Ἠ ȸ 

 

Ȳױ֯ c0 ɇ c5 ͺkҠṿӣ ЊѠ ᾎẃᴷ ȴ 

    ҆ NⱢ ᶧԝ Ӑ ӭȲ ẗ ῶӱֽϯȸ 

 

⁄ Њ Ӣὑ 

1

2 ( ) 0
N

i
i oi

i

YE
Y y

x x=

µµ
= Ö - =

µ µ
ä  

ẔМ xῶӱ c0 ɇ c5 ͺkȲᴖ 

 

ѿ c2ⱢẂȲ 

2

12

2

( )i
i i

Y
F M e s

c

µ
= Ö Ö

µ  

ẞ Ң ṳ ҟԚ֝ ∟Ȳᶙ ᾼ ӴѠ ֽϯȸ 

)()()( 5

2

43

2

210 bbb ÖÖ+Ö+Ö+Ö+Ö+Ö=Ö= scccscscceMVTECeMq

2

2

2

1

2

1

2

2
12

ff

ff
F

-
=

kscccscscceMFY D+ÖÖ+Ö+Ö+Ö+Ö+ÖÖ= )()( 5

2

43

2

21012 bbb

kscccscscceMFY iiiiiiii D+ÖÖ+Ö+Ö+Ö+Ö+ÖÖ= )()( 5

2

43

2

21012 bbb

ä
=

-=
N

i

oii yYE
1

2)(

oiiiiiiiioii ykscccscscceMFyY -D+ÖÖ+Ö+Ö+Ö+Ö+ÖÖ=- )()( 5

2

43

2

21012 bbb
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    ὑҔᵶ ԊṔᾼϚ ╦᷾ Ȳϱ ᾼϡֵװ ה ֥ 

(fitting) ╥֥ ᾼ ȴ ᴷ Ѡᾎ ӣὑ ѡ (quiet day) ỏ П

ȲМ ⇔֮ ѡ ₣᾿ԓ Іᵶ Ҡᵧ −ֻᾼϡפהװ

֥ȴ 

    ᵀ֯ᵅ ⇔֮ Ȳᵛṿ╥ ѡỏ Ȳ Ϸ ἨֵἨюᾼצ Ȳ

₣᾿ԓ Іᵶ Л ᵧ ϡפהװ иӁȴ╝ϱ ϡ Ὲ ϡֵװ

Ғϱה ᴯ ᾼᴷ ѠᾎἬ ᾼ Ὠ ѥṾȴ ᴖȲ֯ 04 ɇ 07 LT 

◕Ȳ ₣᾿ԓ Іᵶ פ Ϛצ’ ᾼ ȷӼᵛԓ Іᵶ Ԓ ᴟ

ᵅ ∟֫сȲᵧ צ ᾼṖ ᶮᾭפ ȴױ ◕ᾼԓ Іᵶ ֯

ᶧԝҠӣϮֵװ ẃה ȷדᴿ֮Ȳ֯ϡ Ὲ ϷҠӣϮֵװ ẃה ȴ

› ṿӣϡ Ὲ ϡֵװ ᾼה ᾓ╥Ḗ c0 ɇ c5 ͺkԚ 7 ӑ῀ ᾼ Ӵ

Ѡ ȴᴖ ֯ṿӣϡ Ὲ Ϯֵװ Ȳה ֵҏ 4 ȲӼᵛ c6ɁΗɁs2, 

c7ɁΗ2Ɂs, c8Ɂs3, ѿц c9ɁΗ3ȴẔ иῶӱֽהϯȸ 

2

12

6

( )i
i i i

Y
F M e s

c
b

µ
= Ö Ö Ö

µ
 

2

12

7

( )i
i i i

Y
F M e s

c
b

µ
= Ö Ö Ö

µ
 

ä ää
= ==

Ö=ÖD+Ö+++++Ö
N

i

N

i

ioiii

N

i

iiiiii eMyeMkeMscccscsccF
1 1

2

1

5

2

43

2

21012 )()()()( bbb

i

N

i

N

i

ioiiiii

N

i

iiiiii seMyseMkseMscccscsccF ä ää
= ==

Ö=ÖD+Ö+++++Ö
1 1

2

1

5

2

43

2

21012 )()()()( bbb

2

1 1

222

1

5

2

43

2

21012 )()()()( i

N

i

N

i

ioiiiii

N

i

iiiiii seMyseMkseMscccscsccF ä ää
= ==

Ö=ÖD+Ö+++++Ö bbb

i

N

i

N

i

ioiiiii

N

i

iiiiii eMyeMkeMscccscsccF bbbbbb ä ää
= ==

Ö=ÖD+Ö+++++Ö
1 1

2

1

5

2

43

2

21012 )()()()(

2

1 1

222

1

5

2

43

2

21012 )()()()( i

N

i

N

i

ioiiiii

N

i

iiiiii eMyeMkeMscccscsccF bbbbbb ä ää
= ==
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Ἤѿ╥Ḗ c0 ɇ c9 ͺk Ԛ 11 ӑ῀ ᾼ ӴѠ ȴ Ѡ ∟ ֝

₣᾿ԓ Іᵶ Ȳѿц ╦ ן ᴯ Пếȴ Ѡᾎ ╥Ӑׁש

ṅᾼ ȴ 

    ֯БҠ IGSἨ CODE ậ ד ᾼ ╦ ᴯ ȴṿӣ

ӐѠᾎᴷ ẞ ╦ ן ᴯ ПếȲ ∟ ҟ ╦ ᴯ Ȳ

ẞ ן ᴯ ȴ 

 

(2. 1.2.3 .2 )  Ϛ GNSS ן ᴯ Пᴷ Ὠ 

    ֯ᵅ ⇔֮ ѡП 04ɇ07 LT ԓ Іᵶ Ԓ ᴟ ᵅ

∟֫сȲᵧ צ ᾼṖ ᶮᾭפ Ȳ֯ ᶧԝѿцϡ Ὲ иӁ Ҡӣ

Ϯֵװ ẃה ȴ ҏẃᾼ ӴѠ ҠḖ ₣᾿ TEC (c0 ɇ c9)Ȳ

ѿц ╦ ן ᴯ ế (ͺk)ȴ 

    ╦ ן ᴯ ế (ͺk) ᴷ ҏẃ∟Ȳ ҟБ῀ᾼ ╦ ᴯ

Ȳ ẞ ן ᾼ ᴯ ȴ ╦ ᴯ Ҡ  (e.g. IGS) Ἤ

Ӂᾼԓ  (global ionosphere map; GIM) Ȳ ╦ ᴯ ᾼ

ᴷ Ϛ Б ד ֻᾼ ⇔ȴ֢ ᶁ ӣҽЄԓ ᾼ

ԓщ ᴩ ╦ ᴯ в ן ᴯ ᾼᴷ ȴ Ӂ GIM

ᾼѻ צ JPL (Jet Propulsion  Laboratory ȷ ⅍Ȳᴯὑ

רּ Ғא)ȳCODE (Center for Orbit Determination in Europe ȷ ☺ ḟ

ứМїȲᴯὑ ☺ Ђ)ȳѿц ESA (European Space Agencyȷ ☺ыῈ Ȳ

ᴯὑ ☺ѩᵓ )ȴᴖ GIMᾼ ֥ ╥ IGS (International GNSS Service ȷ

GNSSὢ МїȲᴯὑּר Ғא)ȷIGS JPLȳCODEȳESA ѻ ѿц

Ẕһװ ᾼ ὨҒ ӂᶁ∟Ȳḟứҏ ᾪӐᾼGIMȴϱ ESAᾼ GIM
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Мצ ứ ᾼ ᴯ ᵀḥ֢צ ╦ᾼ ᴯ ȲẔ ᾼ GIM М

ᶁ֢צ ╦ ֢ ứ ᾼ ᴯ ȴӐ ⅍ TWTFᾼ

JPLȳCODEȳ ESA ӣȲҠ֯ JPLȳCODEȳESAȳ IGSᾼ GIM М᷄ẞ TWTF

ן ᴯ ȴ╝Ӑׁשṅѿ TWTF ẃ Ӑׁשṅ ᾼ ן

ᴯ ᴷ Ѡᾎȴ 

ד2016     day of year (Doy) 001 ɇ005 (1 ѣ 1ѡᴟ 1ѣ 5ѡ) TWTFὑ 04Ӈ

07 LT ═ ẞGPS PRN 6, 17, 19, 28ן 4 ╦ ȴ֢ѻ

Ἤᴷ ᾼ ╦ ᴯ  (ns) ῶԝֽϯȸ 

ῶ 2.1ȳJPLᴷ ᾼ ╦ ᴯ  

JPL Doy  1  2 3 4 5 

PRN  6 - 7.027 - 6.986 - 6.975 - 6.990 - 6.980 

17 2.833 2.839 2.850 2.904 2.844 

19 5.640 5.611 5.622 5.676 5.651 

28 2.798 2.733 2.780 2.799 2.774 

 

ῶ 2.2ȳCODE K ᾼ ╦ ᴯ  

CODE Doy  1  2 3 4 5 

PRN  6 - 6.973 - 6.921 - 6.971 - 6.905 - 6.899  

17 2.916 2.928 2.920 2.950 2.954  

19 5.668 5.681 5.678 5.733 5.720  

28 2.770 2.711 2.742 2.718 2.689 

 

 

ῶ 2.3ȳIGS ᴷ ᾼ ╦ ᴯ  

IGS Doy  1  2 3 4 5 

PRN  6 - 7.016 - 6.954 - 6.973 - 6.948 - 6.939 
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17 2.858 2.883 2.885 2.927 2.899 

19 5.659 5.646 5.650 5.704 5.686 

28 2.777 2.722 2.761 2.758 2.732 

    Ӧῶ 2.1 ᴟῶ 2.3 ҠכҏȲ ╦ ᴯ БҠ ẞ 0.1 ns ѿвȴҫ

ҵȲCODEצ ẁѣӂᶁ ȷGPS PRN 6, 17, 19, 28 4 ╦ᾼ ᴯ ѣ

ӂᶁ иᵑⱢ - 6.922, 2.906,  5.690,  2.754Ȳ ϱ ֢ῶМἬԝ

ӼЊὑ 0.1 ns ȴἬѿȲ ᾼ ╦ ᴯ Бד ȴ 

    ᾼ ⇔ Лцדᴯ ᾼ ⇔Ȳ╝ ᴯד

 (alignment) ẞ ȲӼᵛѿ 

[ ]1 2 1 2 1 2 1 2( )
align

P PF -F = F -F -F -F + - 

ậ҅ Ȳ ᵂϚ ᶧԝ ȴⱢϠ ᵅ ȲԒ

ѿ ЊѠ ᾎ (e.g. Ϛ Ϯֵװ ױ (ה ᶧԝ ӂ ȴӂ ∟

ᾼ ᶧԝ ԛ ӣ ЊѠ ᾎ (e.g. ϡ ⇔Ϯֵװ ᴷ (ה

ן ╦ ᴯ ếȲ ∟ ẞ ן ᴯ ȴ2016ד Doy 001ɇ005 

TWTFᾼ 04ɇ07 LT ◕вצ 4 ╦═ Ȳиᵑ ᴩᴷ ∟ԛậӂᶁ

Ȳ ẞ TWTF ן ᾼ ᴯ ȴᴷ Ὠֽῶ 2.4 Ἤӱȴ 

ῶ 2.4ȳTWTF ן ᴯ ᴷ Ὠ 

ֵ װה  Doy 1 2 3 4 5 

2 5.914 4.032 4.567 5.296 8.356 

3 4.162 2.740 2.996 3.087 2.807 

4 4.535 2.296 4.007 3.273 3.443 

5 4.593 2.447 4.162 4.015 3.565 

ֵ װה Ɫ 2 Ȳ ן ᴯ и ᴖЮὑ 4.0ɇ8.4 ns П ȷᵀ

ֵ װה Ɫ 3 Ȳᴯ МѹҬЮὑ 2.7ɇ4.2 ns П ȴБ῀ ֵװ3

╥ה ֥ ֮ 04ɇ07 LT ԓ Іᵶ ᾼ о Ὲ иӁ

ᾓȲ╝ӣ ֵװ3 Ἤה ẞᾼ Ὠѩӣ ȴҫҵȲṿӣֻ῏װ2 Ἠװ4 ֵװ5
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Ἤה ẞᾼ ὨϷ ḥצӣ 3 ᾼֻȴἬѿȲṿӣװ 3 ֵװ Ӕ╥ה ᾼ

ȴ 

ῶ 2.5ȳTWTF ן ᴯ ѩ  

 Doy 1 2 3 4 5 

JPL 2.921 2.389 1.887 2.359 2.314 

ESA 4.385 3.447 2.226 3.942 3.651 

CODE 3.210 2.751 1.793 3.024 2.628 

IGS 3.274 2.570 1.840 2.691 2.471 

TL 4.162 2.740 2.996 3.087 2.807 

 

    ῶ 2.5 ӱϮ ѻ JPLȳESAȳCODEᾼ֢ѡ TWTF ן ᴯ ᴷ

ȲҠ 1.4 ns (e.g. Doy 1) ȳ1.1 ns (Doy 2) ȳ1.6 ns(Doy 4) ȳ1.3 

ns (Doy 5) ȷ М ⇔ ᾼ ן ᴯ ᴷ Њὑ 1 ns ѩד Ȳ

ᵅ ⇔ ᾼ ן ᴯ ᴷ ⇔ ЄȲӼᵛᵅ ⇔ ן

ᴯ ᴷ Л ȴ֪Ɫ IGSᾼᴷ ╥֢ ᴷ ᾼҒ ӂᶁȲ╝

ᾓḥצϱ Ἤԝ῏ ȴҫҵȲ Хщ в֢ ᴞṝᾼᴷ Ҡ 1.1 

ns (JPL) ȳ2.1 ns (ESA) ȳ1.4 ns (CODE)ȳ1.4 ns (IGS) Ȳ Ϡ Ὼѡ

Њὑ 1 ns ᾼ ȴ ╥ҏ֯ Doy 003Ȳ Ϛщ֢ ᾼᴷ Њ

ϠȲ Doy 003Ȳ Ὠ Ӕ ȴ ϠDoy 003ПҵȲDoy 001Ϸ╥Л ὔᴷ

ᾼѡІȲẂֽȲESA ҏϠ Єᾼᴷ ȴӐ ⅍ (TL) ᾼᴷ ѩ

IGS Ȳᵀ ϠDoy 003ПҵȲ IGSᾼ Ϸ֯ 1 ns Ӕ вȴDoy 

003 щ֢ ᾼᴷ ᵅȲᴖDoy 001 щἬצᴷ Ȳ ככ

Ẓщᾼ ԓ Іᵶ оȴ 

    ҫҵȲCODEϷצ Ӂ ᴯ ᾼѣӂᶁ ᾪӐȴ20161דѣԌᾼTWTF

ן ᴯ ѣӂᶁ Ɫ 2.475 nsȲӂᶁ ∏Ϡ Doy 001 Doy 003ᾼ

Є ȴ Лᴕ Doy 001ȲẔ 4щ Ӑ ⅍ᴷ ᾼӂᶁⱢ 2.908 nsȲ
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CODEᾼѣӂᶁ ד פּ 0.5 ns Ȳ֯ 1 ns Пвȴ 

 

 

2.11 Dst index о 

(Source: World Data Center for Geomagnetism, Kyoto U niversity)  

 

    ╥ І ⇔ ứἤᾼѻ ֪ПϚȴ2015ד 12ѣ 31ѡ

ӢϚ БҠ ╥М ᾼ ȲDst (the disturbance storm time) index

 - 100 nTȴ201512דѣ 31ѡ ד2016 1ѣ1ѡ╥ױ ᾼѻדᴯ  (main 

phase)Ȳ2Ӈ3ѡ╥⌠  (recovery phase) ȴDst index ᾼ оֽ 2.11 ἬӱȲ

ẃ ⱢѡӐṺ Є ѷꜜ֮ Мї  ( World Data Center for 

Geomagnetism, Kyoto University) ȴ  

    ϯ ѿ CODEᾼ 1 ѣԌ TWTF DCBѣӂᶁ Ɫ Ȳ ṳ ҏ ṷщᾼ

ԓ Іᵶ פ ᴯד פ ȲֽϯἬӱȴ 
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2.12ȳ2016/001ᾼ₣᾿ԓ Іᵶ ᴯד ȴ 

 

    2.12 ҏ Doy 001 (1 ѣ 1 ѡ) ᾼ₣᾿ԓ Іᵶ  (TEC) דᴯ  

(phase fluctuations) ȷẔ ᴯ TECU̔ ῶḕӂѠᴏ ϱצ 1016 Іȴ

Dst index ᴟ ᵅ ›Ȳ і ᾼ о Ϥ ȴ֯ 00 UT 

(08 LT) П› TWTF Ὼ ắẞᾼ╥Ӫщὧ֣ Ȳ Ӫщὧ֣

Ɫכ֥ ᾼὧ֣ Ȳ כ ⇔ (height) Ὃс ԓ Іᵶ

ҒȴἬѿ 00 UT Ὼҏ ד ᾼ TEC Ɫפּ)  15 TECUȲẔһѡІ⁄ Ɫפּ

10 TECU)ȴᴖ Dst index ᴞ ᵅ ֫сȲTWTF Ὼ ắẞᾼ╥Ӫщᴫ

֣ Ȳ ⇔ ԓ Іᵶ Ḁạᵂӣȴצ ѻדᴯ

Ӣ √Ἠ ᾼ ȲἬѿ֢ ╦ ẞᾼ TECפ ⁄ἤ ȴד
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ᾼדᴯ פ Ϸ ӱҏ Є ⇔ᾼ ד)  ὑẔһѡІᾼדᴯ

פ )ȴ 

 

 

2.13ȳ2016/002ᾼ₣᾿ԓ Іᵶ ᴯד ȴ 

 

    2.13 2.14 иᵑ ҏDoy 002 003П₣᾿ԓ Іᵶ ᴯד ȴ

ẒщᾼӪщ (e.g. 04 Ӈ10 UT, i.e., 12 Ӈ18 LT) ₣᾿ԓ Іᵶ ѩ Doy 001

῏Є−ֵȲᵀדᴯ פ ⇔⁯ѩDoy 001῏Њȴ 
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2.14ȳ2016/003ᾼ₣᾿ԓ Іᵶ ᴯד ȴ 

 

    Ϛ ᴖṕȲ ⌠ ᾼӪщԓ Іᵶ ᵅȴ Ẓщԓ Іᵶ

ᾼ ֪Ҡ ╥Ṛ ◙ ȴṚ ◙ ᴞӪщὧ֣ Ṛ ֮

ᾼ ІἏᵅ ⇔֮ Ȳֽ ◙ ֯Ṛ Ẓ ᾼᵅ ⇔֮ ȴ ╦

Ϥױ І ᾼ Ȳ ч╣ҏԓ Іᵶ сᾼ о ȷᴖ

ױ ч╣ҏԓ Іᵶ ᾼ о ȴ с ᾼ ч

ыᶶы Ȳ ᴯד֯ פ ϱҏ ᾭᾼЊ ȲᵀЛ╥ Doy 001

ᾼ ȴ ᾭЊ ╥֪Ɫᵅ ᾌ ᾼ ϩצ Ȳ ᾎ פ М

ᾼ ᷉ ( ӂȷẂֽȲDoy 003֯ (׆ 04 05 UTѿц Doy 002֯

08 10 UT Ὼᾼ ἤ Њ ȴҫϚ Ϸ Ӫщԓכ Іᵶ ᾼ
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֪╥ ҍủ ȴױ ╥ ІӪщᴞ ᾘ ϩ ֣ϯ

ẞ Ȳṿ иככ Ḃצ Ȳṳ І ⇔Ȳ ᴖ Ғԓ І

ᵶ ȴҫҵȲ ЊᾼӔἌᶮ −Ҡ ╥ ᾼ ᴩ Ἤ ȴ

ᴩ ╥ ⌠ ҏ ᾼ ד Єѐ⇔ І ⇔ Ȳ ᴞ ֣ᵅ

⇔ ȴ 

    Doy 003ᾼ ԓ Іᵶ ⇔ѩDoy 002῏Єȴ ᾃ ᾼ╥ȲЛ

Ṛ ◙ Ἠ῏ ҍủ Ἤ ԓ Іᵶ Є ⇔ ҒȲ

ῶӱῈ Мᾼ І ⇔иӁЛᶁлȲצ֯׀Ὲ ⇔ȴױ ԓ Іᵶ

ῶӱכ₣᾿ԓ Іᵶ ѿ ֪Іᾼ Ȳה… צ֯׀ ȷ І ⇔

Ὲ ⇔ ЄȲ ЄȲכⱢᴷ ᴯ Ѡᾎϱᾼ ȴ −Ҡ

╥ ֢כ ᴷ Doy 003П TWTF ן ᴯ ⇔ ᾼ

֪ȴ 
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2.15ȳ2016/004ᾼ₣᾿ԓ Іᵶ ᴯד ȴ 

 

    2.15 ҏ Doy 004ᾼ₣᾿ԓ Іᵶ ᴯד ȴDoy 004╥Ϛ

ѡ (quiet day) ᾼ ᾓȴԓ Іᵶ ֯ 04Ӈ08 UT (Ӫщ 12Ӈ16 LT) П ҏ

Є Ȳ֯ 20Ӈ23 UT ( 04Ӈ07 LT) П ҏ Њ ȴṚ ◙ ᴖ

Л ȴדᴯ פ ᾼ ⇔−ᵅȴ 05Ӈ10 UT 15Ӈ17 UTצЊ

ᶮ Ȳדᴯ פ ҏ ӔἌᶮ Њ ȲᵀЛ ᴯ

ᾼᴷ ȴҫҵȲDoy 005Ϸ╥ ѡᾼ ᾓȲϷḥצṚ ◙ Ȳ Лԛ ȴ 
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2.16ȳ2016/122ᾼ₣᾿ԓ Іᵶ ᴯד ȴ 

 

    ϱ ẂІ ӱ Ὼѡᾼ ן DCB оȲ צ ᾼ ♄ Ἠ

Ȳֽ ȳṚ ◙ Ȳ Ҡ ן DCBK ᾼ ⇔ȴ Ȳצ

Є ᾼ ᴩ Ϸ ן DCBK צ ȴֽ 2.16ἬӱȲDoy 122

П 10Ӈ19 UT ᾼӔἌᶮדᴯ פ ч╣ҏЄ ᴩ ȷ щ

TWTF DCBᾼ IGSḟứ Ɫ 0.946 nsȲὙ ϠӔ П 2.5 ns ȴҫҵȲ

ᾼṚ ᾚϷ ן DCBᾼᴷ Ȳ ὑѡ∟ᾼׁשṅМ ᵧ ȴ 

    Ӧϱ ᾼ ὨҠѿ ֽϯȸ(1) ֯ ứᾼ

ᾓϯȲ ᴷ ҏҠ ᾼ ן ᴯ ȴӐׁשṅἬ ᾼᴷ ѠᾎҠ ẞ

Ἤ Ӂᾼ ן ᴯ ד ֯ 1 ns ПвᾼכὨȲ֯ П
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вȴ(2) Л ứ Ȳ Ἤᴷ ן ᴯ ᾼ

⇔Ϸ ắ ȲяẔ╥ᵅ ⇔֮ ᾼ ן ᴯ ᴷ П ⇔

Ҡ ѥṾȴӼᵛȲGNSS ן ᴯ ᴷ ᾼ ứἤ ᾼ ứἤצ ȴ 

    Ϛ ᵧ Ϡ ן DCBᾼ Ὼѡ оȲϯϚ М   ᾼ

оȲҔ╗ד о ы оȴ 

 

(2. 1.2.3 .3 ) ן  ᴯ ⇔ ἤ 

    ⇔ᾼד оⱢҍủ ⇔ ᵅȲ ủ Ȳ╡ּוủЮὑẒ῏П ȴ ן

ᴯ  (DCB) ⇔צӔ֣Ἠ ֣ ȲҠ᾿ ֮ ȸҍủᾼ ן

DCB ủ DCB иᵑᴯὑ ⇔ оᾼẒ Ȳᴖ╡ּוủDCB ὑ ᾼМ

ᴯ ȴTWTF Ὼ ᶙ ᾼד ╥ Ȳᵀṿӣᾼ╥ҫϚד2014 ₤

ᾼ ן  ( ן ᴯ ӂᶁד2014 - Ɫפּ 1.9 ns) ȲЛ֝ὑ ᾼד2016

ן ӂᶁד)  Ɫפּ 2.5 ns) ȴϯ ӱ CODE, IGS, and JPLᾼ TWTF 2014

ן ᴯ ⇔ᾼ ἤȴ 

 

 

2.17ȳTWTF 2014 ן ᴯ ѣӂᶁ ᾼד оȴ 

 

    2.17 ҏ CODEἬᴷ TWTF 2014 ן ᴯ ѣӂᶁ ᾼד оȲ
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Ẕ Ὠ ӱЛ ֥› ן ᴯ  (DCB) ⇔ оᾼ ȴ МҠכ

ҏҍủ ủᾼ TWTF DCB ᵅֵ Ȳиצ ӂᶁד֯  - 1.9 ns ᾼϱϯẒ

ȷᵀ╡ּוủᾼ TWTF DCB ȲẂֽȲԓ ᴯὑדӂᶁ  - 1.9 ns ᾼϱ

ҙ ȴҍủȳ╡ּוủȳ ủᾼủӂᶁ иᵑⱢ - 2.033 ns, - 1. 488 ns, - 2.151 

nsȴ− ҵ֮Ȳ╡ּוủᾼủӂᶁ Лᵀḥצ ֯ҍủ ủ῏ᾼМ

МȲчᴖѩҍủ ủ῏ Єȴ 

 

 

2.18ȳTWTF 2014ḕѡ ן ᴯ ᾼד оȴ 

 

    2.18 ҏ TWTF 2014ḕѡ ן ᴯ ᾼד оȲϱѠЊ ╥ IGS

Ἤᴷ ᾼ ὨȲϯѠЊ ╥ JPLἬᴷ ȴ ╥ṿӣԓ ᴩᴷ Ȳ
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ᵀ֯Ѡᾎ ϱȲ֢ צ ȲἬѿᴷ ὨҠ ἨֵἨюᾼצ ȴIGS

JPLẒ TWTF DCBפ ӱȲדӂᶁ - Ɫפּ 1.9 ns ȲѹẒ῏ᾼ о

ȴҍủ֝ד ủᾼ DCB иᵉ֯דӂᶁ ᾼϱϯẒ ȷᵀ╡ּוủᾼ DCB Є

ֵᴯὑדӂᶁ ᾼϱҙ ȴ  Ὑᾼ╥ȲIGS ֥֢ Ἤᴷ ᾼDCB Ȳ

Ғ ӂᶁ∟ Ӣ ᾪӐᾼDCBȷIGS ֢ ᾼᴷ ὨȲἬѿѥ

ᾼщ JPL῏юȴ 

    ϱ Ἤ ӱᾼѩ ὨȲЛ ╥ӣ CODEᾼ TWTF DCBѣӂᶁ ȲἨ῏╥ӣ

IGSȳJPLᾼḕѡ TWTF DCBȲ ӱ ן ᴯ ⇔П ᾼ ἤṳЛ

Ὑ ȴҫҵȲ IGS JPLᾼ TWTF DCBо Ȳᵀ֢ᵑᾼDCBK֝ד

Ҡ צ֯׀ 1Ӈ2 nsᾼ ȴ Ằ ᵅ ⇔֮ ᾼ ן DCB ᴷ כ

Ὠ ȲẔ ⇔Л М ⇔῏ ֯ 1 ns вȴ 

 

 

2.19ȳTWTF 2013 ן ᴯ ѣӂᶁ ᾼד оȴ 

 

צủוּ╡     ᾼ ן ᴯ Ȳ ὨҏѾ Ȳ╥צ ᾼ ȴ

ҠѿԛӦ ᾼד2013 Ғѿ ȴ 2.19 ҏ CODEK П TWTF 2013

ן ᴯ ѣӂᶁ ᾼד оȲדӂᶁ - Ɫפּ 2.6 ns ȷҍủȳ╡ּוủȳ

ủᾼủӂᶁ иᵑⱢ - 2.786 ns,  - 2.437 ns,  - 2.680 nsȴ֝ Ҡכҏ╡ּו
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ủПTWTF DCBᾼѬӂѩҍủ ủ῏ ȴ 2.20 ҏ IGS JPLᴷ П TWTF 

2013ḕѡ ן ᴯ ᾼד оȲẒ DCBפ Ϸ ӱ╡ּוủПTWTF DCB

ᾼѬӂѩҍủ ủ῏ ȴ 

 

2.20ȳTWTF 2013ḕѡ ן ᴯ ᾼד оȴ 

 

ד2013     ╥ד2014 24ы  (24 th solar cycle) ᾼы ♄ Є  

(solar activity maximum period) ȴ ы ♄ ἤ і ♄ Ȳ

яẔ╥╡ּוủᾼ ♄ ἤ Ȳ ѩҍủ ủ῏ Єȴ֪ױȲҠ ╡

ủᾼוּ ן ᴯ ᴷ Ҡ ֪ὑы ♄ ἤ П ȴ 
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2.21ȳTWTF 2009ḕѣ ḕѡ ן ᴯ ד оȴ 

 

╥ד2009     24ы ᾼ ỞדȲ╥ы ♄ ᾼϚ Ȳᵀ⇔ד

ᾼ Б Ởᵧ ȴ 2.21 ҏ TWTF 2009 ן ᴯ ѣӂᶁ ᾼד

о ḕѡDCB ᾼד оȴḕѣDCBӂᶁ Ь╥ӦCODEἬᴷ ȲֽϱѠЊ Ἤ

ᵧ ȷᴖḕѡDCB ֪Ɫ JPL֯ ṿӣד2009 TWTF ᾼщ юȲЛẞ 100щȲ

Ἤѿ TWTFḕѡ DCB Ҭ ҏ IGSἬᴷ ᾼ ὨȲֽϯѠЊ Ἤᵧ ȴ Ẓ Њ

ӱ֯ы ♄ Њ Ȳ ן ᴯ ᾼד о ⇔ЛЄȴדӂᶁ פּ

Ɫ - 4.5 ns ȷҍủȳ╡ּוủȳ ủᾼủӂᶁ иᵑⱢ - 4.551 ns,  - 4.554 ns,  

- 4.463 nsȴҍủȳ╡ּוủȳ ủᾼDCB Ѭӂ Фד ῺȲ Лֵ֝דȲḥ

ҏכ ן ᴯ ⇔ᾼὙ …ȴ 
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    23ы ḇ›ᾼ 2006, 2007, 2008 ϮדȲы І Б ᴟ 30

ѿϯȲы ♄ ἤ ᾼ Б ◔ ȴױ ὑҏ ủוּ╡ ן

ᴯ ᾼủӂᶁ ֯ҍủ ủ῏М вП ᾓȲ ֥ủ

⇔ …П ȴ֢ד⇔ҍủȳ╡ּוủȳ ủᾼ ן ᴯ ủӂᶁ

 (ns) ֽῶ 2.6 Ἤӱȴ 

 

ῶ 2.6ȳы ♄ Њ TWTF DCBП֢ủӂᶁ  

֥ ủ ủוּ╡ ҍủ ⇔ד  

2006 - 5.193 - 5.052 - 4.875 Yes 

2007 - 4.981 - 4.742 - 4.647 Yes 

2008 - 4.826 - 4.526 - 4.441 Yes 

2009 - 4.551 - 4.554 - 4.463 Not clear  

 

    ы ♄ ἤϯ ᴟ Ɫ ȲҠכẞ ן ᴯ ֯ ⇔ᵅᾼ

ҍủ ЊȲ֯ ⇔ ᾼ ủ ЄȲ֯╡ּוủ ⁄Юὑҍủ ủ῏П

 (2006Ӈ2008)ȴ ы ỞȲы ♄ ἤ Ȳ ᴯ

⇔ᾼ … Ở ЛὙ  (2009)ȴ 
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2.22ȳTWTF 2003ḕѣ ḕѡ ן ᴯ ד оȴ 

 

╥ד2003     23 ы М ὑы ♄ ἤ ᾼדԌȴ 2.22 ҏ TWTF 

2003 ן ᴯ ѣӂᶁ ᾼד о ḕѡ DCB ᾼד оȲиᵑֽϱϯẒ

Њ Ἤᵧ ȴדӂᶁ - Ɫפּ 5.8 ns Ȳҍủȳ╡ּוủȳ ủᾼủӂᶁ иᵑ

Ɫ - 5.894 ns,  - 5.609 ns,  - 6.022 nsȴ Ẓ Њ ӱ֯ы ♄ ἤ Ȳ

ủᾼוּ╡ ן ᴯ Ѭӂѩҍủ ủ῏ᾼЄȲױ Ὠ › 2013ế 2014

ד ы ♄ ἤ  ȴ֝ד῏

    ἬѿȲ╡ּוủП ן ᴯ Ѭӂ−Ҡ ы ♄ ἤ ᴖ Ȳ

Ẕ о ⇔Ὑ Є Ӕᾼ ן ᴯ ⇔ оᾼ ⇔ȴ ы ὑ

ᴖю♄ ȲИצҠ ẞכ ן ᴯ ⇔ᾼ оȴҫҵȲ ן
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ᴯ ᴷ ᾼ ⇔ϷҠ Є ᴯ ⇔ᾼ о ⇔ȴֽὨᴷ

ᾼ ⇔ѥṾȲϷ╥ ᾎ֯ы ♄ἤ Њ ẞכ ן ᴯ ⇔ᾼ о

ᶮȴ 

    Ԓ›ᾼ TWTF ן ᵂ Ɫ ד2002 8ѣᴟ ד2015 5ѣȲױ ы

♄ ἤӦ ẞ ᵅԛ ֫ ᾼ ȲҠӣѿ ▲ ן ᴯ ╥ᵡ ы

♄ ἤצ ȴ 

 

 

2.23ȳTWTF ן ᴯ о ы І оȴ 

 

    2.23 ҏ 2003Ӈ2014 ◕ TWTF ן ᴯ ӂᶁד о ы

І оᾼ ȴTWTF ן ᴯ ᵧ   ἤ Ғᾼ о Ȳ
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ы ♄ ἤӦ ẞ ᵅԛ ֫ ᾼ ḥצὙ П ȴ ן ᴯ

ӂᶁד ᾼ оҠ ⱢẒ иᾼ ֥Ȳ ԒⱢ ы ♄ ⇔ ᾼ иȲҠ

ὑы ♄ ἤ Њ ҏẃȷױ иἨ Ҡ ֪Ɫױ ן ἤᾼ 

ᴔ ╥ ֣ Ғ DCBѬӂȷҫϚⱢ ы ♄ צ⇔ ᾼ иȲẂֽ

ы І Єὑ30 ן ᴯ Ἤצ Ȳ  Ɫ0.3 ns (2005)פּ

ᴟ 1.3 ns (2010) ȴἬѿȲ֯ы ♄ ἤ Њ Ҭῶ ҏ ן ἤᾼ 

ᴔ Ɫױ֯)  Ғ DCB)Ȳᴖ֯ы ♄ ἤ Є ⁄֝ ῶ ҏ ן

ἤᾼ  ᴔ  ( Ғ DCB) ѿц ♄ ἤ ᾼ  (Ϸ╥ Ғ

DCB)Ȳ╝ ẞDCBῺᴿ  ἤ Ғᾼ о ȴ 

    Ӧϱ ᾼѩ ὨȲҠѿ֯ ֽϯȸ(1) ן ᴯ

⇔П ᾼ ἤЛὙ Ȳ ‍╥֯ы ♄ ἤϯ ᴟ Ɫ Ȳᵡ⁄ṳ

Л ủוּ╡֥ ᴯ Юὑҍủ ủ῏П ᾼ ȴ(2) ᵅ ⇔֮

ᾼ  (e.g. TWTF) ᾼ ן ᴯ ᴷ ⇔ ȴ(3) ╡ּוủ

ן ᴯ П Ҡ Лẓ ἤϱᾼ ȲᴖҬ╥

ч╣ҏ ы ♄ צủוּ╡ ⇔П ѿцᴴ П ן ᴯ

ᴷ Ѡᾎ  (e.g. slant factor) ἬԚ֝ ᾼṆכ ἤ ȴ(4) ן

ᴯ ᴷ Ѡᾎᾼ Ҡ ṿ ᴯ ᴷ ы ♄ ⇔ᾼ Ғᴖ

Ғȷ ᴯ ᴷ ᾼ ẃ Ȳ ӑẃ ϚḔ ȴ(5) ן

ἤП  ᴔ Ҡ ᵧ ἤἨẔ҃ᶮהП ҒἨ ю ᴯ ѬӂȲ֯

ױ 2003Ӈ2014 TWTF ן Ὼᴿ ἤ Ғ ᴯ Ѭӂȴ 

 
(2. 1.2.4) ӣц  

Б צ ϩ ᾿ Ḗ GNSS ן ᴯ Ȳ ᴷGNSS ן

ᴯ ᾼ ứἤȲṳ ẞ  Ὼᾼ₣᾿ԓ Іᵶ ȴᵓӣӐׁשṅכὨҠ

ẞᵅ ⇔ ⅍ (Ẃֽү )  Ὼᾼ₣᾿ԓ Іᵶ Ȳӣѿ∂ ֮ᾼ

GNSS ԓ Іᵶ ПῈ иӁ Ȳ ᴖᴷ ╦ זּ ứᴯ

ᾼἋ ȴ 
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╦ ֣  (TWSTFT) ֯ ⅍ Ὼ ᴍеṭ ϱῈּז

ȲϚ ╥ᵓӣԓ ₤ᴷ ҏẔ₣᾿ԓ Іᵶ ∟ כ

Ἃ Ȳ ⇔ ȲяẔ╥֯ᵅ ⇔֮ ᾼ −Єȴ ӣẒ

⅍֢ᴞᾼGNSS ∂ ҏ ֮ᾼ₣᾿ԓ Іᵶ Ὲ иӁ Ȳ

ᴷ ֢ᴞᾼ TWSTFT זּ ᾼἋ ȲҠЄ ᵅṆ Л ứἤȲ

‚ ѷ҅װ TWSTFTᵓ ȴ 

 

(2. 1.2.5) ӑẃЏᵂ  

ӐׁשṅӑẃЏᵂ ╥∂ ֮ᾼGNSS ԓ Іᵶ ПῈ иӁ Ȳ

ԓ Іᵶ ╦ ѩ Ἤ ᾼἋכ ȷѿцmonitor ╦

ᾌ П Ȳ ᴷ֢  ( ᾚȳ ᴩ

) ╦ ѩ ᾼ Ȳ Ҡ ἤ ứἤȴ
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(2.2) ╦ ֣ Ṇ П∂Ӵц ₇ ὡ 

(2.2.1)  ═ ╦ ֣ ѩ цׁש ן  

(2.2.1.1) כ ӭ 

   ═ ╦ ֣ Ẃᴩѩ ц ן שׁ  

 (2.2.1.2) ᴩв ( ᴩ ȸӖ 105.01~105.12)  

═ ᾼ ⅍Ȳ═ ἒױП ᾼ Ȳ

Ɫ ȲẔѩ ӣ ⱢȸϚȳ ẁ ⇔ ᶝ(Bureau 

international des poids et mesures, BIPM) Ầ ( Coordinated 

Universal Time , UTC)ȷϡȳ ֥ Ӕ♄ Ȳṿ ֝Ḕᴟ Ầ

ȴ ╦ ֣ (Two- Way Satellite Time and Frequency Transfer, TWSTFT)

╥ӭ› ứᾼ  ( Ͼеṭ) ᶾ ПϚȲẔ ⱢȸϚȳ

ứ⇔ ὑỒּה ȲҠӣὑѩ ⅍П ᾼ І ȷϡȳᵛ ѩ ȲҠᵛ

ѠП Ȳᵓὑ֝ḔȷѿцϮȳTWSTFTȳ ╦ȳѿцԏ

ᶾ ἒױФד ӴȲҠӻϿ Ȳṳ ᴖ с ṷᶾ ᾼ Ϛ ἤȴ 

Ӑ ⅍ṿӣ TWSTFTᾼӭᾼȲ֯ὑ═ UTC(TL)Ȳ ’ UTCᾼ֝Ḕ

ἤȴӭ›Ӑ ⅍Бṿӣ (ϯ ) Ɫ Ȳ

І ѩ Ȳ ứ⇔ế Ꞌ Ȳᵀ ═ ‍ Ȳ

ֽ ϩ Ὲ Ȳ צ о כ Ҡ ᾼ Ȳԛ῏Ȳ ═UTC(TL)

ֵ ᴭ ᴖכȲ ֽ и ȳ1PPSи ѿцדᴯ

ȲҬ ẔМϚ Ἠ Ȳ Ҡ ṿ ᴯЛד

Ȳᴖ чӐ ⅍ᾼ ISO/IEC 17025 ȴ Ȳṿӣ TWSTFT ᵛ ֮

ҏUTC(TL) ҵ ᾼ Ȳ Ɫ UTC(TL)ᾼṼ Ȳ’═ ᴯד

ᾼ ἤȲἨ╥ ױ ᴯᾼד ֮ч╣֯ ⅍ѡ Ȳ ═ Ӕ

вװ ⅍ᾼ ἤȴ 

Ẕ҃ᶾ Ӽ ӣẃ ═UTC(TL)ȲẂֽȸBIPM ᵉП Circular  TȳIGS Ӂ

ᾼGPSPPPȳἨ╥ ╦GPS P3 ȴⱢ ῀UTC(TL) ȲCircular T Ὲ

Ɫ 30- 45щȲᴖGPSPPPῈ Ɫ 2щȲ Ẓ ᶾ Ꞌצ ὑװỒּה
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ᾼ ứ⇔Ȳᵀ╥֯Ὲ вᶙԓ ᾎ ῀UTC(TL)ᾼ ἤȲἬѿṿӣ

Ẓ Ѡᾎӣẃ ═ ṳЛ҉иȴGPS P3 ế TWSTFT ẓ ᵛ ȳ

Ὲ ᾼ ἤȲ֯ḕּה ứ⇔ϱֽ 2. 24ȲỒּה ᾼ TWSTFTḆ ὑϫỒּה

ᾼGPS P3ȴӦὑӐ ⅍ ═ᾼ ẞ 1.8 ỒּהᾼЛ ứ⇔(

Circular  T)Ȳᴯὑ Ԓ Ȳ֪ױȲGPS P3ᾼ ứ⇔Б Л ṿӣȲ

ᴩ TWSTFTИ UTC(TL)װỒּה ᾼ ἤȲ’═֯ױЛ ứ⇔ вȴ

Ḇ ᾼᶾ Ẃֽԏ ȳ ◙ ȳԏ ѿцȳцыῈ І (Atomic Clock 

Ensemble in Space, ACES) ȲӦὑ∂ ế ═ ӣ ЄȲӣẃ  UTC(TL)

Лꜙ ȴ 

 

2. 24 ứ⇔Ȳӂᶁ  Ȳ ẞ Ὠ ЊȲ⁯ ἳ

ᾼ ἤȴⱢϠ ӣ ч╣Ẕ ἤȲṿӣGPS P3 ҙщȲᴖṿ

ӣ TWSTFT ᴩϚЊ ȷ ӣ ȲṿӣGPS P3 ϚЊ Ȳᴖṿӣ

TWSTFT Хи  

 

TWSTFTṆ ▐ ֽ 2.2.1 ἬӱȲӐ ⅍ ᴩ TWSTFTȲ Ӧ

ן Ӣ Ȳ Ӧ ╦֮ ᴟ 14 GHz (Ku ◕ϱᴩ)

ᾌẞ֝Ḕ ╦ϱȲ֝Ḕ ╦ϱᾼ ẞן ᴟϯᴩ 12 GHz 

0.01

0.1

1

10

1.0E+0 1.0E+1 1.0E+2 1.0E+3 1.0E+4 1.0E+5 1.0E+6

(Ồ
הּ

)

ӂᶁ (הּ)

ϚЊ

Хи

ҙщ
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(Ku ◕ϯᴩ) ᴟ֮ ȲẒ ⅍ ẞן Ѡᾼ Ȳ Ẕ ᾼὂ

Ȳד ѿϡᵛ ẞ ȴӦὑ ᾌ֯ ЮМ ֣ о Ѿ

)֝ד ἤṾ)Ȳ֪ױẒ ὂ ד ֯ Мᾼᴩ Ἃ Ȳ

ϯ ȲẔ ứ⇔Ҡ Ồּה ȴӐ ⅍═ ᴩ ╦ ֣ ѩ Б

ϫצ ⇔דȲ105ד ═ѩ ᾼ ⅍ѿцṿӣᾼ ╦֮ ֽ 2. 25ц

2. 26ȴ 

 

2. 25 ṿӣ TWSTFTᴩ ▐ ȴѻ ᵓӣ ן ȳ ╦

֮ ѿц ╦ Ȳἒױ ṳѹ Ѡ ᾼὂ Ȳ

ᴖ ẞẒ  

 

╦

ן ן

ҵ

╦֮
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2. 26 TLӭ› ᾼ ╦ ֣ ȴ иⱢ ᴩМȲᴖ иⱢ

∂ӴἨ МѦȴ 

 

Ӧὑ щѝү(United States Naval Obser vatory, USNO)Ɫӭ›ԓѷꜜ

═ ֵ І ᾼ ⅍Ȳṳѹ ═ԓ ứᴯṆ (Global Positioning System, 

GPS) ṆȲḆ╥ І ֵᾼ ⅍Ȳ֪ױӐ ⅍ USNO∂Ӵ

ѩ Ҡᵛ ẘ Ȳ∂Ӵṳ ═Ṹּר ᵗUTC(TL)֝ Ḕ UTCȴ

ӦὑṸּר ꜙ Ȳ ֝Ḕ ╦ ѿ֝ Ẓ֮Ȳ֪ױṸּרП

М Ѡ ∂Ӵѩ Ȳ֯ѡӐNICTᾼẦᵗПϯ №ֶ е ֮

щѝү(Kokee Park Geophysical Observatoryדּ  , KPGO) ⱢМ ȲӐ

⅍ ד2012 3ѣ 27ѡ Ở רּ USNOѩ Ȳ ᴩḕѡ 24Њ

ѩ ȴ ᴖױ ὑפּ֥ ד2016 8ѣἉẞ ȲKPGOМ Ӽ Ѧ Ȳӭ›Ь

Ӧ ᴩẦ Ȳ ᾨậ⌠ ѩ ȴ Ṹּר М Ȳᵀ╥Ṹ

ы֮ ⅍Ҕᵶ KRISSȳѡӐNICTȳѿцӐ ⅍Ь═ ᴩ TWSTFTȲ

ⱢṸы ȴ 

 

(2.2.1.3) Ὠ 

KRISS

PTB

USNO

TL

Telstar 11N
37.6 W (1.6 MHz)

Eutelsat172A
172 E (2.0 MHz)

NIST OP

Express AM22
80 E (2.5 MHz)

NTSC
NIM

NPLI

VNIIFTRI

KPGO

AMC-1
257 E (2.0 MHz)

ROA
IT

NPL

SP

NMIJ

NICT

November2016
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Ṹּר ὑ20123דѣ27ѡ(MJD 56013) ᴟ20168דѣ31ѡ(MJD 57631)

ѦȲ֯ѡӐNICTếּר USNOᾼẦᵗϯ∂ӴȲҠᵛ רּ USNO ѩ ȴӦ

ὑӐ ⅍ếּר USNO ꜙ Ȳ ᾎ Ϛ֝Ḕ ╦∂Ӵ Ȳ֪ױӐ

╥ №ֶKPGO М ᾼѠה ȴӐכ ⅍ṿӣὑṸּר ᾼ ╦

֮ Ȳ╥ ד2013 4ѣ Ḇ с ⱢComtech EF DataеҨ ᾼ

KST- 2000AȲ Єᾼ ╥Ҡѿ Ϥҵ Ȳ сױ Ҡ ᴟ

ȷṳѹ֯Ḇ с ∟Ȳ ѩ ὨѩѿἏẃ Ḇ ứȴẔ ѩ

Ὠֽ 2. 27ἬӱȲױ Ὑ Ṹּר Ȳếּר USNOᾼ

( )Ȳ BIPMеӁП מּ) )ȲҠכҏẒ῏צ 1~2Ồּהᾼ

Ȳױ Ҡ ╥֪Ɫ 2015 ȲBIPM Ӑ ⅍ᾼ TAI╥ṿӣ ╦ᶾ

ᾼ ѩ Ȳѝ ϱ ╦ᶾ TWSTFTѩ Ὠ צ Ồּהᾼὼ

ȴҫҵȲTWSTFT צ ֵ (outlier) ȲҠ ╥М Л ứἬ

ȴױ ֯ ד2016 8ѣἉӦὑѡӐếּר ẞפּ֥ ᴖМѦȴ 2. 28Ἤӱ

Ṹы ȲếѡӐNICTᾼ ( )Ȳ BIPMе

ӁП מּ) )ȲẒ῏ּצפ Ồּה Ȳ ЄҠ 3Ồּהȴ2015ד 7ѣ

ᴟЭȲ KRISSҒϤṸы ȲẔ Ὠֽ 2. 29ἬӱȴTWSTFTế ╦

ᶾ П ᾼ ҒUTCᾼЛ ứ⇔Ȳ╥ӭ› ᴩ

ϤϠ ᾼ ПϚȴ 
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2. 27 2016 רּ USNO ѩ ( )Ȳѿц BIPMеӁПCircular T( מּ

)  

 

ד2016 2.28 ѡӐNICT ѩ ( )ȲѿцBIPMеӁПCircular T( מּ

)  
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ד2016 2.29 KRISS ѩ ( )Ȳѿц BIPMеӁП

Circular T( מּ )  

 

Ӑ ⅍Ӽ ϩὑ ן ᾼ ȴן ╥‒ẞὂ ᾼ

ȲⱢ ╦ ֣ ѩ ᶾ ᾼ їаԈȲ Ҡ ὑ ⇔ Ȳ ן

ӼҠ DCB(differential code bias)צ ᾼ Ȳ֯׀ ṷ֪ Ҡ

ứ⇔ ᵅȲӑẃ ϩ ṳḂ ṷ ȴⱢ сѩ ứ⇔ȲӐ ⅍

ṿӣ ѩ ᴯ ѿц (software - defined radio, 

SDR) ן Ȳӣѿ ‒ ὂ Ȳ с ן ᾼἤ ȴSDR ן ▐

ֽ ϮȲ֯ ן (Modem)ᾼ (Rx)ן ϤϚ ғ и Ȳи ᾼ

Ϛ ҏ Ӑᾼ ן ȲҫϚ ҏ ѩ ᴯ ȴ

ᾌᶮן x( t ) ậ כ ᴯ xiȲ ẞן xiП∟ ҏ‒ ὂ

ȴ ҳἬԝⱢSDR ȲẔ ADCⱢ National Instrument ẁȲ₤ USRP 

N210Ȳậ Ɫ 50MHzȲẔ έ⇔Ɫ 8bits Ȳᴖ Ɫׁש еҨ ẁȴӐ

ׄכᶙ⇔ד ц ׄ Ȳ∟ ᴩ Ȳṳѹиέ

ȴ 
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2.30 ṿӣ ѩ ᴯ (analog - to - digital conver ter, ADC) ѿц Ϣ

(personal computer, PC) Ɫ SDR ן Ȳӣѿ ן Ȳṳ ҏ‒

ὂ  

 

 

2.31 SDR ן ȲҔᵶ ADCѿц PCȴ 

(2.2.1.4) ӣц  

Ӑ ⅍ṿӣ TWSTFT ế ═Ϛ Ȳױᶾ Л Ҡӣẃᵛ

UTC(TL)Ȳᴖѹ֯Circular TỮӑ ᵉᾼῈ Ȳ ӣẃ UTC(TL)ᾼ ȴ

ӭ›Ӑ ⅍Бṿӣ Ɫ Ȳ֯ ứ⇔ϱד

ὑѿἏṿӣ І Б ḔϠϚ Ȳ צ ╦ѩ БЛ

ḖȲӇ ═ ᴩ TWSTFTȴ֯ Ӕ ӣϱȲBIPM Сṿӣ TWSTFTӔᾼ

Modem

ADCPC

OMT

Tx

Rx

PA

LNA
ὼὸὼ

ὧὸ
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⅍ 1ỒּהЛ ứ⇔Ȳ ὑṿӣ ╦ѩ ᾼ 2ỒּהȲἬѿⱢϠ ═ ₇

ȲӇ ∂Ӵ TWSTFT ȲЛ ᵅ Ӕ♄ ᾼЛ ứ⇔ȲḆ

с І ȴ 

 

(2.2.1.5) ӑẃЏᵂ  

ứ⇔ᾼ ╦ ֣ ᶾ Ȳ╥Ӑ ᾼ ӭ ȴӐ ⅍  

ᾼ Ȳ ὑᶾ Ϛứצ ⇔ᾼ ȸ֯ ứ⇔− ᾼ ╦ ֣ ᶾ Ȳ

ὑ ᾼ ӇЛҠἕ ȲӐ ⅍ ϩ ԓ Іᵶ ᶾ

Ȳѿ Ḃ ⇔ ╦ ֣ ᶾ ắẞ ᾼ ȴԛ῏Ȳ TWSTFT

и ὑ⅍ҵȲ֪Ɫ⅍ҵ ֽ ⇔ȳ ⇔ȳщ ╓֣ Ḃ ȲἬѿ

ἤҠ Ḃ Ȳ ᾼἋ Ḃ ȲẂֽ ⇔с Ҡ

щ ἤȲἨ╥ ȳὰḊᾼЮ Ḃ Ȳ ⇔с ᾌ в

ᾼ ѩẂ ҒȲϷ Ю ϱсȲ ᾌ ᾼἋ Ȳ ᾼ

Ԉ о Ȳ Ҡ כ TWSTFTᾼ ȴӐ ⅍ӭ›БכⱢ♄ ὑ

ῂ ᾼ ⅍Ȳ֯ TWSTFTʒ ϱᾼ ṓϷ ắẞ ϱᾼ

Ȳ ϱ ȳTWSTFTế ╦ П ᾼ ȳЛ ứẃ ȳỂ

ѡ ȲӐ ⅍ ẃБד ῶ SCIц EI ѝṳ іӣȴӑẃ

═ TWSTFTȲ ẁṳиέ҉и ȲЛ Ḗᶾ טּ Ȳ ᴖᵮі

⅍Ԛ֥֝ᵂᾼ Ȳ с ᾼϚ ἤȴ 

 

(2.2.1.6) ᴞ ∂  

TWSTFTצᵛ ȳ ứἤ ȳ   ứ ἤȲ֯ ⅍Ẃֽ

PTBȳᾎ OP Ȳắ ESA и ᵗ═ ᴩȲ Ɫ ╦Galileo ᾼ

ẃ ȷѡӐNICTṿӣὑ Ẓ ᵅ ( ᾌ)үȷּר USNO PTB 2003

ד Ϸ═ ᴟю ṿӣװ8 TWSTFTʒ Ӕἒױ ȷҫҵȲ•

VNIIFTRIȳМ Є NIMȳNTSCȳế֙⇔NPLIϷ ҒϤ TWSTFT Ȳ ═֢

ᴞ ╦(GLONASSȳҖўȳѿц IRNSS)ᾼ Ȳ֪ױȲӐ ⅍Ӈ
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ѩ Ȳѿ ═UTC(TL)ᾼ ứἤȴӐ ⅍Ȳ ד CCTF TWSTFTЏ

ᵂ Ȳ֯ BIPMЏᵂЊ ϱṹצ ṕ Ȳṳ֯APMP TCTF ԉ TWSTFT

Џᵂ Ầ ȴCCTFᾼ TWSTFTЏᵂ ḕדỆứ ᾼЏᵂ ȲБכⱢ

ꜜᾼϚЄ ṶȲ Ҕ╗ ӣᾼи ȳ ᾼ ц ᵂȲ

ѿц ᾼӻ ῶ Ȳ Ӈ ֥ᵂИ ∂Ӵѩ ȲῺ ẃӐד

⅍ ế ֵ ⅍∂Ӵ TWSTFT ȲБ ד ⇔ᾼϢ ế Ȳ

ⱢЄ Ḕᾼѻ֪Ȳӑẃừ═ ᴩ TWSTFT♄ Ȳѿ Ӑ שׁ⅍

ϩѿц сᶺ ᾼ ṓ⇔ȴ 

 



 

98/168 

(Ϯ)  

(3.1) ֝Ḕὢ  

(3.1.1) ӭᾼ 

═֢ ֝Ḕὢ ѿὢ ϢȲѿ כ в Ϛ ᾼӭ

ȴ 

(3.1.2) ᴩв ( ᴩ ȸ105. 01~105.12)  

Ɏaɏ ═ ═ ה ц Ṇ Ȳѿ ẁ ṏ₇

ᾼ ὢ Ȳ Ṝ в ᴞ о П Ḗȴ 

Ɏbɏ ═ ӣ ὢ Ȳѿ ẁ ṏ₇ ᾼ ӣ ὢ

Ȳ Ṝ в ῏ Ḗȴ 

Ɏcɏ ẁ ‒ Ȳѿ ═ ц ᶝ еЄ

П ӱכὰȴ 

Ɏdɏ ═ ѩ Ṇ Ӕ ᵂȲ ẁӔ ȲЛМ Пὢ ₇ ȴӐṆ

֝ ắϮ Ȳṳᵛ Фדѩ Ȳ ҏᴟю֝ Ẓצ ‒

ᶙԓ֝ד῏ȲᵂⱢ ὢ Ṇ П ẃ Ȳѿ ’ ҏҟᾼ‒

╥ Ӕ ȴ 

 

3.1ȳ ֝Ḕὢ ӱ  

 Ὠכ (3.1.3)

ẁֵ ὢ Ȳֽȸ ה Ṇ ȳ ὢ ȴὢ
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ү ֮ ПеȳṂӴ ȳ ȳ ᴩȳеҨᴩ ҵȲꜙᴟ֯ԓ

цЄ ֮ Пү ц ӼֵἬ ȴ 

 

֪ ӱ Ҡ ⇔ сѠ ֽϯȸ 

ӭ› ȳ ᶝ ᶝȳ4 ⁮ е⅍ц ȳүҖȳ ᴎȳү

Мȳү⁮ȳ ᶝиᶝꞋ צ ӱ ȲẔ ц ꞋӦ

֢ ȳᶝ Ϣ ᴞᴩ ȲМ ṅשׁ‒ ẁᶾ Ầᵗȴ 

ȳ ᶝ ᶝ ӱ Ӧὑ֮ ȲӇ ӦМ ṅשׁ‒ ᾿ Ầ

ᵗ ( ԒӢ)ȳᶝ( ᶝ ԒӢ)ד Ϣ ᴩ ȴӦὑ ц

ᶝ ᶝП ạPCṆ Бד ᴔ ȲꞋṿӣ ѿϱȴṆד10 ӣЏ

Ɫ ạᴻὢ Ȳ Ẕ ד Ϛ PC Ȳᵀ ᶝ ᶝц П ạ PC

Ꞌ ֪ ẁ ṿӣ ϵ╝ Ȳв ᾎ Ṇ М ȲὑḆ

PC∟Ѡ⌠ ᵂȴ 

ц ᶝБצ IEEE 1344 ц ạ PCȲҠὑ╝ Ḇ

Ȳᵀ ╝ ȲҬ ∕ ⌠ ∟ԛ ӱ ȴ ц ᶝ

ӱ Ὅ ֮ цὢ ד Ẕ֮҃ ḆⱢ Ȳ ҠȲ∂

ѿϮ ѠהѠה ᴩṆ оѿц Ҡ ⇔Ȳ(Ѡ 1):  

 

 

 ӱ Ҡ ⇔ сṆ ӱ  

Ѡ 1 Ὑ 

1.  ѿᵅғ ПЏ ậ҅ צ ạ Ȳ ᵅ ╝ Ṇ

М П ȴ 
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2.  ѿ Ɫ Ȳὑ IRIG- B(IEEE 1344) ╝ ѿ

҅ȴ 

3.  ∂Ӵ І Ȳὑ IRIG- B(IEEE 1344)ц ꞋМ П

ᶮϯȲҠὑ ╦ вЬ ═ ד Ϛ ѿвПהּ Ȳ᾿ᴟ

╝ Ȳ ⌠ ẁⱢѦȴ 

4.  Ӧ ᶝц ד Ϣ Ө Ȳ פּ 50- 70 ацḕѣП

ӣȴ 

ЛṜȲ⁄צϯԝѠ Ҡẁ ȸ 

Ѡ 2.    IEEE 1344 Ϥғ ПNTPᴻ ὢ ȲцϚᵅғ Џ

PCȴӦ ᶝц Ϣ Ө ц ứ ȴὑ IEEE 1344 

М Ṇ Ҡᴞ й ⱢѿNTPⱢ Ȳ ẁ

ӱὢ ȴἬ פּ 35- 40 ацḕѣП ӣȴ 

Ѡ 3.  PCϚ ȲӦ ᶝц Ϣ Ө ц ứ ȲѿNTPậ

ṳ ạ ӱ Ȳὑ IEEE 1344 М ѿϢ

ЏѠהй ȴ פּ 5 ацḕѣП ӣȴ 

Ѡ 4.  ═ ᾭȲѿ צ IEEE 1344 ц ạ PCὑ╝

Ḇ Ȳ ╝ ⁄ὑ╝ ∟ԛᴩ⌠ ӱȴἬ

0ȴ 

(3.1.1.4) ӣ  

Ӑ ⅍ ẁֵ ὢ Ȳֽȸ ה Ṇ ȳ ὢ

ȴὢ ү ֮ ПеȳṂӴ ȳ ȳ ᴩȳеҨᴩ ҵȲ

ꜙᴟ֯ԓ цЄ ֮ Пү цׁשṅ ӼֵἬ ȴױ ֝Ḕὢ ᾼ

Ḗ ѡ ȴ 

(3.1.5) ӑẃЏᵂ  

═֢ ᾼ ֝Ḕὢ Ȳ Ṝ֢ꜜ ᾼ Ḗȷṳ

ᴩ ᶾ П∂Ӵ ὢ (ֽᵅ )Ȳ ẁῂ Є Ḇ ȳ―ᵓᾼ
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‒ ȴ 

(3.1.6) ᴞ ∂  

ҟӦὑ֝Ч═ ᾼᵘϩȲ ҏֵ Ѡ― ӣᾼ ֝Ḕὢ ȲẔὢ

ᾛᴖ ȴ ᴖ ֽ֝Ὲ Ϛ Ȳӂ Лẞһᾼ֯׀Ȳᾭ

ᾓҏ И ẞһЛҠἨ ȷ֯ױ ᾓϯȲ ὢ ᾼ ẁἏἏ Ɫ

ᴖ Ἤ ȲЛ ṿ ═ὢ ᾼ ᾎ Ȳꜙᴟ ᾼ᷾ϤϷ ѿ

Ɫֵ ȴᶺ Ɫὢ ᾼ∂Ӵ ═╥Џᵂ ԉᾼ Є Ἃ Ȳᴖ ṷ ѡӣ

ӖӢצ ᵗᾼὢ Ȳ ẞ҉иᾼΊứ ═ ᾼ ќ═ȴ 
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(3.2) (NTP)ц (WEB)ὢ  

(3.2.1) כ ӭ 

ὢ ц ὢ ᾓциέ 

(3.2.2) ᴩв ( ᴩ ȸӖ 105.01~105.12)  

Ɫ ẁϚ Ӗ Ἤ ᾼ ȲӐ ⅍ὑӖ ד87 6ѣ ȲӔה ҵ

ẁ ὢ Ȳ ȲӖ Ҡṿӣ ậ

ȴ ὢ ѿNTP(Network Time Protocol) ẦứⱢ

(RFC)ȲױẦứ ὑ ▐ (OSS)П ӣ (Application Layer) ȲẔ

╥֯ ⅎљ (client) ѿц ᴻὢ (server) П ⅔Ҕẃ֫

ᾼἋ Ɫד ᾼ ᾓϯȲ ⅔ҔᾼἏΌἋ Ȳ ҏⅎљ

П Ȳṳ Ӧױ Ӕⅎљ ᵛҠ ẞ ȴӦ

ὑ ᾼ цȲ ὢ БכⱢϚ ѹ―ᵓᾼ ѠᾎȲӦὑ

Ẕ ѹ―ᵓἤȲḕщὢ ‍ Єȴ 

 

3. 2 ӱ  

 

Ӑ ⅍ ẁ ὢ Ȳ ═Ϛ 4Mԏ ȳϚ 2Mԏ ȳ

Ẓ ᴻὢ ѿцХ ᴻὢ ứ ȴ ᴖȲ֯ ד103 1ѣ

ὢ ϱсȲֽ 3.3 ἬӱȲ ▲ ∟ᵒ Ɫ ЛṜȲ ֪ὑ ԓ

ֵ NTPᴻ ὢ ḃ Ȳ ḃ ᾼᴻὢ Ȳ Є юȲ

NTPὢ ᾼѠ Ȳṿӣ῏ ᴞ ֣Ҡ ᾼᴻὢ ȲӐ ⅍ ═ׄԓ
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ᾼNTPṆ Ȳ֪ױ Ḗ טּ Є ȴ ᴖȲӦὑ צ ЛṜȲ֪ױ Є

ᾼ ḖὈ₩ϠἬצṿӣ῏ᾼ ȲҔᵶӐ Ӗ Ȳ NTPὢ ⇔Є

ᵅȴ 

ὑױȲӐ ⅍ὑ ד103 3ѣс ԏ ᴟ 100MȲѿ Ҁḕѡ

25 ᾼװ ḖȲṳӨ Ϛ IPv6 ẁὢ ȲỞ ═Ҡ ѹ ᾼ

NTPὢ ȴӭ› ὢ ֽ 3. 3ἬӱȲҔᵶẒ ᴻὢ ȳг

ᴻὢ ȳϮ ӻ ȳѿцϚ ’═ ứ ȴӐ ⅍

ὢ ᾼ▐ ֽ ϚἬӱȲ ԒẒ ᴻὢ ϱ (ӭ›

צ IRIG(IEEE 1344 ҉)ȳ1PPSѿц 10MHzϮ )Ȳ Ɫ NTP⅔Ҕ∟Ȳ Ԓế

г ᴻὢ ֝ḔȲ Ӧ г ᴻὢ ẁ ὢ ᴟ ȴ 

 

3. 3 Ӑ ⅍ ẁ NTPὢ ▐  

 

֮ ᴞ (International Earth Rotation Service, IERS)

еӁᾼ Ȳ105ד 1ѣ 1ѡϱр 8 Ӕצ ṶԈȲựהּ ֵҏϚּהȲҠ

Ṇ כ ȴⱢϠᴞ ῀ц Ȳѿц֪הּ ṿӣד2038 32bit

ᴻὢ Ҡ Ӣᾼ ᴯ Ȳ ᾼὢצ Ӈ сᾪȲҔ╗ᵂ Ṇ ѿц ẁὢ

ᾼ Ȳ֪ױȲ ⅍ 64bit ᴻὢ Ȳ ẃᴔ ᾼ 32bit ᴻὢ

IRIG-B (IEEE 1344 ҉) ⅔ ȸ192.168.0.x

Ϛ NTPᴻ ὢ Ė2 ϡ NTPᴻ ὢ Ė6

time.stdtime.gov.tw

watch.stdtime.gov.tw

tick.stdtime.gov.tw

tock.stdtime.gov.tw

clock.stdtime.gov.tw

time.stdtime.gov.tw (IPv6)
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ḡ Ȳṳѹ ᾼᵂצ Ṇ Linux CentOS 6.11 сᾪᴟ 7ȴ֯ Ϛщ‹הּ

ᴟ הּ ϯ ◕ ȲӦᴻὢ ҏ⅔Ҕ › 2ᴯаᾼ  ӱ(Leap╓הּ

Indicator, LI) ᴯȲ Ӧ 00 כ כ 01(Ӕ ╥Ἠ(הּ 10( Ȳ╓ӱᴻ(הּ

ὢ ᵛ ὑ ∟Ϛּה ᴻὢ ȴ 

Ӧὑ ῴȲד103 ϱ ֵ ᴻὢ ắ ḃ Ȳ ὢ М Ȳ ṿ

Є ṿӣ῏ ֣Ӑ ⅍ ═ṏֻᾼᴻὢ Ḗ ȲӐ ⅍ⱢϠԛ сẔ

ׄԓἤȲ ẁὢ ᾼṆ ▐ Ȳṳѹ ứḆ ᾼṮѭ ⁄Ȳ ḕүᴻ

ὢ ẁ Ϛὢ ȳ ᴩ Ϛғ Ȳ֯ ẁὢ Л ᾼ ᾓϯȲЄ

ᵅ ׄԓ֚ ȴ 

֝Ḕ иȲẔ▐ ֽ 3. 3ἬӱȲṿӣ֝ Ӑ ⅍П

IRIG- B(IEEE 1344 ҉) ᶧ‒ ᴟẒүϚ NTPᴻ ὢ Ȳṿᴻὢ ẁ

NTPὢ ṳ֝Ḕ ȴ 

в иȲṿӣϚүӻ 8ү 192.168.0.x mask 255.255.255.240 Ȳ

ⱢϚȳϡ ᴻὢ П ᾼ ֝Ḕȴҵ иȲṿӣϮ Ӵ Ȳ

ҔᵶẒ IPv4 ѿцϚ IPv6 Ȳ ϡ ᴻὢ ֣ ṿӣ῏

ẁὢ ȴӐ ⅍еᵫ г ᴻὢ ᾼ ֤ ὑ Ȳ Ӗ ῀

ȲṳѹӖ Ҡ ϯ Ӑ ⅍ ẁПNTPⅎљ NTPClient 

( http://www.stdtime.gov.tw/chinese/exe/NTPClock.exe  ) ϱ ᴻὢ

Ȳẃậ ȴ 

Ӑ ⅍ ẁ ὢ ȲѿΩ ȳ ẁ Ӕὢ ן ӭȳṳ

ѹ Юӭ› ᾼ ȳ֝Ḕѿц ᶾ Ὑв Ȳ Ӑ ⅍

ϱ ẁӖ Ȳṳѹ ẁ І Ԉ‒ ẁӖ ч ṓȲᵂⱢ Ӗ

ӻ☼ᾼ ȴ 

֝ ȲⱢΩ ȳ ẁ Ӕὢ ן ӭȳṳѹ Юӭ› ᾼ

ȳ֝Ḕѿц ᶾ ȲӐ ⅍ ẁ ὢ ( ᵿȸ

http://www.stdtime.gov.tw  )Ȳ Ӑ ⅍ ϱ ẁӖ Ȳṳѹ

ẁ І Ԉ‒ ẁӖ ч ṓȲᵂⱢ Ӗ ӻ☼ᾼ ȴ 

http://www.stdtime.gov.tw/chinese/exe/NTPClock.exe
http://www.stdtime.gov.tw/
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(3.2.3) Ὠ 

3.1.2 ԝ ⇔ד105 NTPὢ ᾼ װ Ȳḕѡּפ ẁ 2.5 װ Ḗȴ 

 

3. ⇔ד105 4 ὢ ḕѡװ Ȳӂ ḕѡּפ 2~3  ȴװ

 

֯ ═ ὢ Ѡ ȲӐ ⅍ὑ ד105 Ḇ в Ȳ ẁ ѿ

֥Ӗ ȸẂֽׁשṅכὨȳӐ ⅍ЄṶּנȳ Ӕ ᾼ ҉ ȴẔ Ϣ

צ ϱсᾼד Ȳֽ 3. 5ἬӱȲ ӱӖ צ ױצ ḖȴҫҵȲӖ

ᾼ ṓ‒ (stdtime (at) gmail.com) Ӑ ⅍ᾼװ

ҒȲֵ Ӗ ẃ‒ Ӕ ȳҫצ иӖ ҏ 117 NTP Ὠ

ⱢᴶЛϚ ᾼ Ȳ Ӑ ṅשׁ⅍ Ӗ ᾼ ȲὑױȲӐ

⅍ӑẃ Ғ Ω 117 ц NTP ᾼ ᵒ ȴ 

0

1

2

3

4
ḕ
ѡ

װ
(
װ

) 
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3. 5 Ӑ ⅍ ὢ Ϣװ Ȳ105ד⇔ḕѣּפ 3~5 Ϣװȴ 

 

(3.2.4) ӣц  

ὢ ӣ ꜙ ȲӐ ⅍ Ӧ ẁ ὢ ȲṿӖ

Ѡ―ȳ ṳѹᶶ ֮▲ Ȳ ═ ὢ ᾼ

Ȳ Ӗ ṏֻᾼФכ ȴӐ ⅍ ẁ ὢ ȲҠ∂Ӵ Ӗ П ᾼ

ӻ☼ ȲṳϠ Ӗ ֯ᴶ ᾓϯצ ᾼ ḖȲ

װ ѡ ᾼ ȲҠ Ὑ ẃ ֵӖ Ϡצ Ἐᾼ ḖȲ

ϱṳ ẁ Ȳ105ד⇔ ֢ԍ ᴩ ȳеҨ   ѿц ᴯ

ẃ Ἠẃ‒ ὢ ᾼד ȲԚצϫ ԈȲ ȲӐױ ⅍

Ҡ Ӗ ᾼ∂ ѿц ꜜ Ḗ Ϥӑẃ Ȳѿ ӑẃ ẁӖ Ḇֻ

ᾼὢ ₇ ȴ 

 

(3.2.5) ӑẃЏᵂ  

Ӧὑ цȲ ὢ ѿц ὢ Ӗ Ӣ♄ ד ȲⱢ ═

ὢ ₇ Ȳứ כ ☼ ȲᵂⱢ с ⇔ПṼ Ȳṳѹ ᴩ╝ Ȳ

ѿ ẞ―ӖПӭᾼȴҫҵȲⱢ ═ṏֻӖ Ф Ȳ֯ Ѡ ϱ ═

0

10000

20000

30000

40000

50000

60000

70000
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Ḇ ѿц Ӗ ṓᾼ ȴNTPὢ Б ᾛ ӣὑ֝Ḕ І

ȲẔ Ḗ ѡ Ȳᶺ ẁ IPv6 ὢ Ȳԛ῏Ȳ֪ Ӑד⇔ ṶԈȲⱢהּ

ϠṿNTPὢ ═ЛМ Ȳᶺ ᴩ ḡ ȲҒϤᴞ ғהּ ȷṳѹ

Ϥ Ṯѭה Ȳѿ  ḃ Ȳ ᵅ ׄԓ ȴᴻὢ ὑ ∟‹הּ

Ȳṳѹ Ϣ ױ ᶧȲ֯ᴻὢ ц Ḇ Ȳ’═ NTP

ὢ ᾼ ȳׄԓἤ ứἤȴ 
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(3.3) ԏ ᶾ  ṅשׁ

(3.3.1) ᴩ ӭ 

ṅԏשׁ̧  ‒ ᶾ Ȳ ӣ Ḗ 

 ̧ ԏ ᾌ Ṇ ṿӣП ‒ Ӣ иέ  

 ̧ɔ ӣԏ ᴩ ᾌ цԏ  ṅשׁ

( 3.3. 2) ᴩв ( ᴩ ȸ105. 01~105.12)  

 ̧ ԏ ẓצ  ᾼ ϩȲᵅ ѿцЛắҵꜜ Д ᾼ ἤȲכⱢ

‒ ᾼ Ṿ ЮȴӖ ὑד101 ⇔ ᶝ(BIPM) ᾼ CCTF

ϱȲ Ӵᵓӣԏ ẃ ‒ БכⱢ ⇔ ᾼ

ȴ 

 ̧ ү ֢ꜜ ὑ (Ἠדᴯ)֝Ḕᾼ Ḗѡ ҒȲẂֽ Ϛ҅ 4Gᾼ

֮ү ֝ḔȲ ᴯ֝Ḕד ѿц  ӻὔᾼ ᶧ

ȴ ὑ ṷӑẃῂ ᾼ ∂ Ȳ Б ц Fô²Gᾼהּ

֝Ḕ Ḗȷ иּשׁד ᴯᾼׁשṅ ḖḆ Ồּה(ns) П ⇔ȴ ṷ

ḖЛ Ḅ ү ӑẃᾼּדᶾ ∂ ȲḆ ד ᶾ Ἠ ὢ

ᾼ ȴ  ᴖṕ ї֝ḔṆ ừ ӣԏ ѿ ׄԓἤ ứ⇔Ȳ

ṳ ẞᵛ ᾼӭ ȷᴖᵓӣԏ и ‒ ᾼѠהȲϷ╥ Ṝӑẃ

Є (ẂֽȲЊ₤ ֮үȳᾬ )֝Ḕ Ḗ צ ᾼѠᾎȴ 

 ̧ Ӧὑԏ ᾼ∂ Ἠ ӣȲ ὗᾼ ӣȴ֪ױᶺ ᴷᵓӣӑẃ

‒֝Ḕ ᵂ ᾼׁשṅȲ ᴷҠ ẞᾼ ⇔Ȳ ϯҙדᶙכ

ᶾ ᵫȴ 

 ̧ ԏ ⅍ὑ ד102 Ở Ἤ ᾼ Ὲ ц ӂүȲ ԏ

ц ԏ ד Ȳӭ›Бצ 1550 nmц 1310 nmᾌ ᾼԏ

цԏ ן ȳ2 km~25 kmԏ ȳ ᾌὍЄ аԈȳҠ 50 

MHz- 18 GHzП ᾌ ‒ ȴӦὑӭ›ּד ц ṿӣẞ 300 

MHz~50 GHzП ᾌ ◕Ȳ ᴩԏ ц ᾌ ‒ ц Ӕ Ȳ

ᵓӣ ᵂс Ἠ Ȳṳѿ иέ ▲ ‒ П ἤ╥ᵡ
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Ӕ ȴѿ ԏהּ ԏ П Ṇ ⱢẂȲֽ 3.5 ἬӱȲԏ ᾼ

( f r)ᾼϡ ᾌế (f ceo)иᵑ ‒ẞד Ӣ (SYN1

ế SYN2)ϱȲӦ port 3 ҏᾼԏ‒ Ӧ ԏ כ ᾌ ‒ Ȳԛӣ

иέ Ẕכ ȴױ ᾌ‒ ҫҵϚү‒ Ӣ

(SYN3) ᴟ 1 kHzȲ ᵅ ᾌ∟ȲҠӦ Ẕ ứ

⇔Ȳṳ═ Ẕ  ứ⇔ȴӦὑ ֵצ⅍ Ṇ ֝ ṿӣ 3

ѿϱП‒ Ӣ Ȳ֪ױ 1 ‒ Ӣ ȴᴖ ⅍ ᾼצ

иέ (9 kHz~26 GHz)Ȳ ѹ╝ ∕ ȲᴖҫϚ њ═הѠ―₤

Ҭẞ 20 GHzȲ ᾎиέ ▲ 20 GHzѿϱ‒ П  

ȴὑ╥ϱҙד ⅍ѿӐ Ϛ ἤ ‒ Ӣ Ϛ

иέ Ȳẃ ⅍ ȴ 

 

3. 6ȳ ԏהּ ԏ П ▐ ȴṆ М ṿӣ 3 ‒

Ӣ Ȳֽ ӱ SYN1ȳSYN2ȳSYN3ȴ 

 

 ̧ ᶺד104 ᵓӣԏ цԏ ᴩ 10 GHz ‒ Ȳ

ᾼה1ּ ứ⇔Ɫ 7.0E- 13Ȳ  1 ᾼהּ ứ⇔Ɫ 6.5E- 15Ȳ֝Ϛ

ԏ Ἃ Ϡ ‒ ҵȲϷҠ ẁ ֵ ᶾṿӣȲẂֽדּ

ṅȴשׁ ἤ ᾌ ὑ ╦ ȳ Ṇ ц דּ ӣ

ϱȲ ᷊ ᾼṔᴥȴֵ֯ Ӣᵅדᴯ ᾌ‒ ᾼ ᶾ МȲԏ

╥Ϛ ẓ ϩᾼᶾ ȲẔ…ᵓӣϚ◕  ԏ ẁԏ ᾌ
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֥֫ М ᾼ Ἃ Ȳѿ Ӣ ₇ ֪І(Q- factor) Ԛ ᾼӭ

ᾼȴᶺ ӣԏ ᶾ ᾼѠᾎȲ ‒ ṳ ԏ Ԛ

ᾼ Ἃ о ȲѿׁשṅḂ ԏ ᾼ  ứ⇔ᾼѠᾎȴד

ᶾ ц Ѡᾎᾼ∂ӴȲЛ Ҡ ȲϷҠ ֝

Ḕᶾ ȳԏ ц שׁ ȴ 

 

 ̧  

3. 7ȳԏ ᾼ Ӑ▐  

 

(3.3.3)  Ὠכ

 ̧ Эד 6 ѣ ϤϚ ᵅ ‒ Ӣ (keysight  N5183B) ҏ

100 kHzẞ 20 GHzȲ έ⇔Ҡ 0.001 HzȷцϚ иέ

(keysight N9030B) 3 Hz ẞ 50 GHzȴ Ҡ с

ṳḂ ‒ Ȳ Ҡ ⅍ᾼ ϩ ₇ ȴ 
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3. 8 П ѱȲӦϱᴖϯиᵑⱢ ‒ Ӣ (N5183B)ц

иέ (N9030B) 

 

 ̧ ᴩɦ ӑẃ ‒ ᴷиέɧȲṳ ᶾ ᵫȲ

10 ѣᶙכȲ 3. 9 Ɫ ‒֝Ḕ ѻ ᴕ (telecom grandmaster 

clock, T - GM) N ꜜ ( Telecom Boundary clock, T - BC)ӣѿ

֝Ḕ ‒ ȴ 

 

 ̧  

3. 9ȳ ‒ ᴷиέ 

 

 ̧ ᶺ ԏ ▐ ϯᾼ ԏ ԏ цḂ ạȲֽ

3. 10ᾼ ▐ ц ᴯד3.11 (phase noise) Ṇ Ȳᶺ

 ⇔ᾼ ᾌ Ὠ Ѡ֝דהȲѹצᵗὑ ═ ₇ ֪

ІȲ 3.12 Ɫԏ ҏ‒ Пדᴯ ѩ Ȳ ὑ ⇔ ᾼ

о иέȲᶺ ѝɪA Quality Factor Enhanced Dual - loop 

Optoelectronic Oscillator ɫ ῶὑЭד 5ѣᾼ IEEE ‒ ạ

שׁ (International Frequency Control Symposium ȲIFCS)ϱȴ

Ὼ ẃԏד5 ѻ☼ׁשṅ ֣Њ₤оȲᵛ ֥Њ₤ᴘ

Ԛ (cavity of whispering gallery modes) ἨҒϤ ԏ П ₤

▐ ѿ юԏ  ⇔ ẞЊ₤оПӭᾼȲ ᴖ ԏ ᾼׁשṅ ╥

ᶾ ᾼ Ȳяѿ 10 еṭѿϱԏ ᵓ

(Rayleigh scattering) ‍ ἤ ᾼכ Ȳ╥ԏ ԏ

ἬԚ֝ ḟᾼ ȴ 

 

T-BC

(N)

T-BC

(2)

N (T-BCs)

Time monitor
equipment

T-GM
T-TSC
(N+1)

1 PPS
Ref.

1 PPS

PRTCPRC
(Cs)

10 MHz 
Reference

T-BC
(2)

T-BC
(1)

T-BC
(N)
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3. 10ȳ ԏ ԏ ▐  

 

 

3.11ȳדᴯ Ṇ ▐  

 

3.12ȳԏ ҏ‒ Пדᴯ ѩ  

 

(3.3.5) ӑẃЏᵂ  

 ̧ ᴷṿӣӑẃ ‒ ҠᴩἤȲҠ ӣὑד ֝Ḕ

∂  

 ̧ ═ ᴩԏ Ṇ Ȳиέṳ ẃ Ȳѿ с

Laser
Optical 

modulator

PD1

PD2

RF BPF ATT. RF Amp.RF Amp.

RF PS

RF 
output RF PS

10010 m SMF

L1= 5 m

L2= 30 m

Å69-71 MHz
Å875-1010 MHz

TX: emcoreSITU3000
(0.05-18 GHz)

RX: emcoreSIRU3000

Att.
RF output

RF divider

Frequency counter
(Agilent 53230A)

/ ESA

Amp.
Synthesizer

Agilent E8257D

65 MHz70 MHz

IF= 5 MHz

Phase noise measurement 
(SDI ND1, LNFR-400 5MHz low 

noise frequency reference)

H-maser


