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Nov-10 Dec-10 Jan-11 Feb-11 ]
USNO{Washington DC} 27.746 1 USNO({Washington DC) 28.230 1 USNO({Washington ODC) 27.678 USNO{Washington DC) 26.11
NICT{Tokyo) 11. NICT (Tokyo) 10.324 2 |NICT(Tokyo) 10.137 NICT(Tokyo) 9.62
F(Paris) 7. F(Paris) 7611 3 |F(Paris) 71712 NTSC (Lintong) 741
NTSC {Lintong) 5. NTSC {Lintong) 7.427 4 |NTSC (Lintong) 7.089 F(Paris) 71.186

5 [TL{Chung-Li} 4. TL{Chung-Li) 896 5 | TL{Chung-Li) 537 5 |TL{Chung-Li) 5.027
6 [NIST({Boulder) 4.50 NIST{Boulder) 7 6 |SP (Boras) 407 6 |SP (Boras) 4.405
7 P (Boras) .81 P (Boras) 2 7 IST(Boulder) 833 1 ST({Boulder) 4.207
8 T(Torino) 5 8 T(Toring) 64 8 (Torino) 766 8 |IT(Torino) 2317
9 |PTB(Braunschweiq) 326 9 RC(Ottawa) 226 9 RC{Ottawa) 232 9 |ONRJ(Rio de Janeiro) 2.246
10 MIJ{Tsukuba) 119 10__[PTE(Braunschweig) 100 10__PTB(Braunschweiq) 118 10__PTB(Braunschweig) 2.246
Mar-11 Apr-11 — May-11 — Jun-11
USNO({Washington DC}) 21719 SMNO(Washington DC) 25123 ISNO(Washington DC) 22.758 USNO{Washington DC) 21.154
ICT{Tokyao) 9.788 ICT(Tokyo) 5.064 ICT(Tokyo) 10.747 NICT(Tokyo) 10.617
TSC ({Lintong) 1268 TSC (Lintong) 7167 TSC (Lintong) 7.407 TL({Chung-Li) 7.84:
F(Paris) 6.188 TL{Chung-Li} H TL{Chung-Li} 7.217 NTSC (Lintong) 1.65
5 [TL{Chung-Li} 5.587 F(Paris) .70. NIST(Boulder) 594 5 |F(Paris) 5.40
6 |NIST(Boulder} 4.576 SP (Boras) 57 SP (Boras) 4128 6 |NIST(Boulder) 4.96
7 |SP (Boras) 4575 NIST(Boulder) 56! F(Paris) 0 7 |SP (Boras) 4.43.
8 |PL (Warszawa) 2388 8 |PTB(Braunschweig) 2 .44 8 |PTB(Braunschweiq) 4 8 |PTB(Braunschweig) 2.983 |
9 [ONRJ(Rio de Janeiro) 2284 9 [ONRJ(Rio de Janeiro) 2.37 9 |ONRJ(Rio de Janeiro) 2.548 9 |ONRJ(Rio de Janeiro) 2.60¢
10 _INRCOfawa 22011 10 INRCiOfawa) gol 0 [ITiTorino) 9ol 10 OT(Torng 210
Jul-11 Aug-11 Sep-11 Oci-11
USNO({Washington DC) 19.683 1 USNO(Washington DC) 19.083 1 USNO{Washington DC) 17.896 USNO{Washington DC) 20.783
NICT{Tokvo) 10.436 NICT(Tokyo) 10.690 2 |NICT(Tokyao) 9903 NICT(Tokyo) 9.620 |
NTSC (Lintong) 8347 NTSC (Lintong) 7.350 3 |F(Paris) 7.468 F(Paris) 7.58
TL{Chung-Li} 1.7 TL{Chung-Li) 181 4 |TL{Chung-Li) 01 NTSC (Lintong) 6.73
5 [FiParis) 5. F(Paris) 67 5 |NTSC (Lintong) ] 5 |TL{Chung-Li) 6.30
6 |NIST(Boulder) 5. SP (Boras) 01 6 |NIST(Boulder) 9 6 |SP (Boras) 4.31
7__|SP (Boras) 4, NIST{Boulder) 40 7__|SP {Boras) 7 1 __|NIST{Boulder) 1
8 |[PTB(Braunschweiq) 2.92 8 [PTB(Braunschweiq) 07 8 |ONRJ(Rio de Janeiro) 5 8 |PTB{Braunschweiqg) B
9 |ONRJ(Rio de Janeirg) 2.84 9 |ONRJ{Rio de Janeiro) .06 9 |PTB(Braunschweig) 1 9 |ONRJ(Rio de Janeiro) 1
10 _12QASan Femnando) 2 10_IROASan Fernandol 1451 10 KRIS(Dacieon) 10__KRIS(Dacicon) S
Average
USNO{Washington DC} 23.669
ICT(Tokyo) 10.284
TSC_(Lintong) 7.194 USNO:  USA NPL: United Kingdom MNAO: Japan
FParisr 2 F: France VSL The Nederlands SCL: HongKong
5 |TL{Chung-Li} .104 ] NICT: Japan IT Ttaly BEV: Austria
fi_INIST (Boulder) 05 NIST:  USA IFAG:  Germany NTSC: China
7 _|SP (Boras) 84 TL: Taiwan NIM China ONRJ Brazil
8 |PTB(Braunschweiq) 2.656 PTBE: Germany ROA: Spain KRIS: Korea
9 |ONRJ(Rio de Janeirg) 2.396 PL: Poland NRC Ganada sU Russia
10 [IT(Taorino) 2.296 NMIJ Japan SP Sweden
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» # & BIPM Circular T286(2011 November 09)%

(BIPM)

: 100/01~100/12)

i R pEUTC)Z M% RS

AL

BIEFERAR R FAREEAERER T 40T 7T

CIRCULAR T 286

2011 NOVEMBER 09,

11h 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

1 - Coordinated Universal Time UTC and its local realizations UTC(k).

From 2009 January 1,

Date 2011

Oh UTC
MID

Laboratory k

AOS
APL
AUS
BEV
BIM
BIRM
BY
CAO
CH
CNM

CNMP
DLR

DMDM
DTAG
EIM

HKO

IFAG
IGNA
INPL
INTI

IPQ
IT
JATC
JV
KIM
KRIS
Kz
LT
MIKE
MKEH

Date

(Borowiec)
(Laurel)
(Sydney)
(Wien)
(Sofiya)
(Beijing)
(Minsk)
(Cagliari)
(Bern)
(Queretaro)

(Panama)
(Oberpfaffenhofen)
(Belgrade)
(Frankfurt/M)
(Thessaloniki)
(Hong Kong)
(Wettzell)

(Buenos Aires)
(Jerusalem)
(Buenos Aires)

(Caparica)

(Torino)

(Lintong)

(Kjeller)
(Serpong-Tangerang)
(Daejeon)

(Astana)

(Vilnius)

(Espoo)

(Budapest)

2011
MID

Oh UTC

Laboratory k

MSL
NAO
NICT
NIM

(Lower Hutt)
(Mizusawa)
(Tokyo)
(Beijing)

SEP 30
55834

-5.
889.

-5821.
-2335.
40.
-5825.
-0.
-14.

[ R N N S SV, B RN

15.
-2.
-16.
-11.

o O =

51.
-459.
4530.
-291.

5.

O 00 3 W~

1.2

-0.8
17.4
14.5
-175.9
7.2
54.2
117.0
-3.4
-56436.6

SEP 30
55834

-124.4
-26.0
19.0
5.8

ocT 5
55839

-6.
875.

-5817.
-2274.
45.
-5838.
-1.
-6.

AN AN 9O O W

16.

-21.
-8.
12.
53.
-462.
4593.
-295.

-6.

QN WO NN BN O

-21.
-3.

-0.
-182.
13.

23.
122.
-3.
-56637.

AN WO OO = DO =

oCcT 5
55839

-137.0
-18.1
18.5
6.4

OCT 10
55844

-8.
871.

-5815.
-2201.
43,
-5855.
-2.
-4,

OO N =] WD W W

4.
-10.
-31.

-4.
20.
57.
-473.
4667.
-295.
-2.

OO = =N O O\ N

13.8
-3.1
-0.2
-2.17
-187.5
10.2
-6.7
114.1
-2.1
-56847.1

OCT 10
55844

-122.2
-14.6
18.5
7.9

and uncertainties valid for the period of this Circular.
Oh UTC, TAI-UTC = 34 s.

OCT 15  OCT 20
55849 55854
[UTC-UTC(k) ]/ns

4.7 2.4
-9.3 -11.9
866.9 853.9
-0.8 -8.7
-5820.8 -
-2109.7 -2001.5
54.1 58.0
-5867.1 -5888.4
-3.6 -4.5
2.1 8.3
31.5 13.2
-13.2 -3.9
-26.3 -16.3
2.6 4.2
16.0 15.0
62.4 61.1
-481.8  -487.0
4738.5  4811.5
-303.1  -310.0
-4.7 -5.9
-2.4 -12.8
-3.6 -5.0
-0.8 -7.9
-8.4 7.5
-195.0  -184.4
7.2 8.1
-7.6 0.7
81.5 52.7
-4.1 -3.17
-57051.7 -57247.8
OCT 15  OCT 20
55849 55854

[UTC-UTC(k) ] /ns

-102.7  -110.2
-4.1 -7.5
19.2 21.1

7.3 6.1
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OCT 25
55859

-12.
855.
4.

AN DN W O

-1873.
57.
-5888.
-6.

.CDO\]-bux-

19.
-8.
-12

14.
72.
-501.
4880.
-322.
-7.

w L 00 O — — AW

-3.

-5.

-9.

9.
-181.
6.

16.

39.

-3.
-57448.

O OO L O NN O o

OCT 25
55859

-116.

6.7
1.6
22.7
7.9

ISSN 1143-1393

OCT 30
55864

-2.
842.
-16.
1328.
-1729.
56.
-5903.

-8.

WO IO 3O W

40.
-9.
-0.

9.
-505.
4951.
-327.

wn
00 DD 00— 00 A 3O L

-8.
-6.
-14.
27.
-181.

30.
23.
-3.
-57647.

W 00 00 00 — K~ W WO

OCT 30
55864

-108.7
-0.2
21.8

6.2

tai@ipm.org

Computed values of [UTC-UTC(k)]

Uncertainty/ns Notes

uA uB u
0.3 5.2 5.2
1.5 5.1 5.3
0.3 5.2 5.2
1.5 3.3 3.6
2.0 7.1 174
2.0 20.1 20.2
2.0 7.1 7.4
2.0 7.1 174
0.3 1.7 1.8
2.5 5.2 5.8
3.0 5.2 6.0
0.3 52 5.2
2.0 7.1 7.4
0.3 10.1 10.1
5.0 5.2 7.2
2.5 5.1 5.7
0.3 5.1 5.1
2.5 5.2 5.8
1.5 20.0 20.1
4.0 20.1 20.4
0.4 7.1 7.1
0.7 1.9 2.0
1.4 50 5.2
5.0 20.0 20.6
3.0 20.0 20.3
0.3 5.1 5.1
3.0 20.0 20.2
2.0 5.2 5.6
0.3 7.1 1.1
2.0 20.0 20.1

Uncertainty/ns Notes

uA uB u
1.5 20.1 20.1
3.0 20.1 20.3
0.3 4.7 4.7
0.7 5.2 5.2



NIMB (Bucharest) -572.0  -582.4 -582.6 -581.2 -587.3 -586.8 -586.9 0.3 20.0 20.0
NIMT (Pathumthani) 182.2 199.2 223.5 - - - - 1.0 20.1 20.1
NIS (Cairo) -625.4  -625.2 -622.1 -625.1 -623.0 -634.5 -639.7 0.8 7.1 1.2
NIST (Boulder) 10.2 10.8 11.2 9.6 8.9 8.5 7.4 0.3 5.0 5.0
NMIJ (Tsukuba) 10.2 10.5 13.0 12.2 12.3 12.5 11.9 0.3 5.1 5.1
NMLS (Sepang) -253.3  -278.5 -299.8 -312.0 -327.9 -333.4 -343.8 2.0 20.1 20.2
NPL (Teddington) -8.5 -7.5 -5.8 -6.2 -4.4 -2.5 -0.9 0.3 5.1 5.2
NPLI (New-Delhi) 63.5 60.0 51.4 38.2 22.3 7.4 -4.7 2.5 7.1 7.6
NRC (Ottawa) -19.9 -22.5 -28.0 -33.1 -29.0 -29.0 -28.2 0.3 52 5.2
NRL (Washington DC) 12.5 12.4 12.8 12.5 12.2 11.6 11.5 0.3 5.2 5.2
NTSC (Lintong) 1.4 -4.6 -4.8 0.2 4.5 6.6 7.6 1.4 4.9 5.1
ONBA (Buenos Aires) -5256.6 -5284.6 -5291.7 -5307.7 -5324.5 -5341.2 -5353.7 4.0 5.2 6.6
ONRJ (Rio de Janeiro) 6.2 0.2 14.2 21.1 10.3 6.9 9.3 3.9 19.6 20.0
OP  (Paris) 28.1 30.1 35.1 30.4 32.4 34.9 28.4 0.3 1.8 1.8
ORB (Bruxelles) -23.5 -22.2 -29.2 -24.8 -24.1 -8.3 8.3 0.3 52 5.2
PL  (Warszawa) 18.5 15.2 10.1 -2.7 -15.6 -19.1 -23.2 1.5 5.1 5.3
PTB (Braunschweig) 4.0 4.6 5.1 3.3 2.8 2.2 1.5 0.2 1.4 1.4
ROA (San Fernando) 10.6 12.0 13.9 13.8 14.7 14.0 12.2 0.3 5.1 5.1
SCL  (Hong Kong) 73.4 72.6 64.9 61.6 65.5 72.8 74.5 3.0 10.0 10.4
SG (Singapore) 16.6 19.3 24.5 26.2 29.4 27.8 28.7 0.3 5.1 5.1
SIQ (Ljubljana) -442.6  -472.3  -483.6  -504.2 -511.8 -506.8 -531.8 5.0 20.0 20.7
SMD  (Bruxelles) 5.5 3.6 10.0 11.3 13.7 14.7 4.0 1.5 19.9 19.9
SMU  (Bratislava) -148.5  -135.8 -124.2 -118.6 -107.8 -102.2 -91.4 1.5 20.0 20.1
SP  (Boras) 3.1 4.9 5.9 2.2 3.3 4.8 5.1 0.3 1.7 1.8
SU  (Moskva) 7.0 9.0 9.6 10.6 9.0 10.4 8.1 1.2 52 53
TCC (Concepcion) 304.0 313.6 327.4 368.2 375.8 386.6 395.1 0.3 5.2 5.2
TL  (Chung-Li) 28.6 29.4 29.6 27.5 28.5 27.9 26.9 0.3 49 4.9
TP (Praha) 0.9 -0.6 0.7 0.9 2.9 -4.1 -4.2 0.3 5.1 5.1
UA  (Kharkov) -16.9 -24.1 -26.8 -22.5 -16.3 -16.0 -17.6 1.5 19.9 19.9
UME (Gebze-Kocaeli) 548.5 599.5 640.4 682.0 727.8 772.6 810.3 1.3 7.0 7.1
USNO (Washington DC) 6.2 6.2 8.5 7.6 6.7 5.8 4.9 0.3 4.1 4.1
VMI  (Ha Noi) 8.2 12.5 26.4 33.4 28.4 23.2 13.3 0.3 20.0 20.0
VSL  (Delft) -1.8 7.2 15.4 9.5 13.1 8.8 7.4 0.3 1.7 1.8
ZA  (Pretoria) 3502.7 3461.5 3408.0 3369.4 3324.7 3290.3 3246.9 1.5 19.8 19.8
2 - International Atomic Time TAI and Local atomic time scales TA(k). Computed values of [TAI-TA(k)].

Date 2011 Oh UTC SEP 30 OCT 5 OCT 10 OCT 15 OCT 20 OCT 25 OCT 30
MJD 55834 55839 55844 55849 55854 55859 55864
Laboratory k [TAI-TA(k)]/ns

CH (Bern) 40261.2 40192.7 40125.0 40056.7 39988.1 39919.7 39851.2

F (Paris) 167705.4 167704.2 167703.1 167697.6 167696.9 167695.8 167693.8

IT  (Torino) 106735.2 106835.3 104974 .1 103876.8 102400.3 101043.6 99654.0
JATC (Lintong) -50417.8 -50441.2 -50469.5 -50490.8 -50519.3 -50544.8 -50570.2
KRIS (Daejeon) 38299.3 38368.4 38420.0 38473 .4 38532.5 38587.7 38643.3
NICT (Tokyo) -126.7 -124.2 -118.4 -114.8 -107.3 -101.9 -96.7
NIST (Boulder) -45367935.4 -45368124.8 -45368314.4 -45368505.8 -45368695.5 -45368884.9 -45369075.0
NRC (Ottawa) 26053.9 26030.2 26003.5 25977 .4 25960.6 25939.5 25919.2
NTSC (Lintong) 12928.3 12957.5 12982.3 13014.0 13038.9 13066.6 13094.0
ONRJ (Rio de Janeiro) -9973.7 -10013.8 -10038.7 -10059.4 -10087.4 -10107.9 -10135.7
PL  (Warszawa) -9392.6 -9414.5 -9440.9 -9471.9 -9496.6 -9519.0 -9547.6
PTB (Braunschweig) -328739.5  -328727.5  -328714.3  -328698.5  -328685.7  -328681.1  -328673.1

SG  (Singapore) 8084.6 8108.3 8134.5 8158.2 8185.4 8207.8 8232.7

SU  (Moskva) 27277354.3 27277501.9 27277648.1 27277795.6 27277940.4 27273083.3 27278233.7 (1)
TL  (Chung-Li) -473.7 -476.2 -478.7 -480.1 -480.6 -484.9 -485.8
USNO (Washington DC) -35094388.5 -35094680.6 -35094972.9 -35095267.2 -35095560.1 -35095852.7 -35096145.4

- Note on section 2:

(1) SU

: Listed values are TAI-TA(SU) - 2.

80 seconds.
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i3 NIST z g2 RAg £ @ IMHz~1GHz) - B] 1.20 5 Aok B4F 5 80P % &
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¢ 3 MANAUL ~ KD(beat frequency method)? 2 NOISE = #& 7 I 3% {7 933 3¢ o
g 5 S0T1A & R 347 5 {R 3 SMHz 85 21 5 @RI % 35~ LNFR-100 SMHz %

Bl
=

Y
\\\ﬁr

4 %A B KD 14 2 NOISE = Ui (7 8] #r Flenig S 40 - R
boF) 1.22 2 @) 1.23 #7757 o

(%)
o| 5 €D |
= [
wan ]
e
) ?
0
:0 i 8 Q|- O|-@
'O ) a
0000 -
QO Q| O @
NOISE MEASUREMENT SYSTEM CONTROLLER 'ﬁf'\ :" Sl ': HE . e & ERIC I
~ 2 &) L) e S

BI1. 21 Mo fesn £k b

60/149



MNoise Measurement System Version 3.0
=
FFT M
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| STAAT
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SPal 2 100
SPAN3 100
1708 . ; : : | dorana 100
1 15z 100z Lz 10k 10048 s 100
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B1.23 5071A% R+ #F %L vs. LNFR-100€ i % % (NOISE method)

(13.1.4) " % »

(a)d ** >3k 4p 3 227 (Mutual Recognition Arrangement, MRA)#| & #-i% b % »b
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&ﬁaiﬂr%&dﬂF’ﬂ%b-ﬁﬁ A BAA ST SR RE 4 7
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FABRRE LA RGAFERE GPRIE o 2 T o #%}31‘#«’ SRS
REFFH%E > » RAFFAFERLBDTREERL TS c 2o 2 W
Bof REGHRE S N P R G (AR ~ Fac AT g (PR S ) 2 1
B p Y o (B8 Bu))z BT R o A ke b si = KT RE S R
FBRF o AAFPWHT LT e o

63/149
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(1.4.1) p &
BERFLIEET R HIREIRAR A » i A R AR - R
B -
(142) L FPN FEFHF 1 100/01~100/12)
(a) HFAFHERNTORPFZ PERRTBRF LA NREBRLET
R PG RPFIRFS o R KRN TR A p B RpELF ko
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(2.1.2)GPS Remote Time & Frequency Calibration System
(2.1.2.1) =5 F

GPS @ ~ & f23¢ /R4apt RIE(FAERE 5 % 3 -2 1 196.2 Km)
(2.1.22) #=p %

GPS 242 5 & k- 2 G M AR EBPIEF R T * KRBT 38 B PFFIE
AN - o R AF R EF REFREA o R BHFRE 2
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TR 22 54 GPS HAL kY FEEPN e FHRETELE - & GPS
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BEATE D ehlcdp e s 0 £ 5 d 447 GPS Sjo ik e arpLpl £ 7 0 BT
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2F - 121.16458 (GPS)
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14 REF DLY = 11.1 ns
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17
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This study employs a digisonde and a GPS receiver at Wuhan (30.5°N, 114.4°E), China to
observe spread F, GPS phase fluctuations, and medium-scale traveling ionospheric disturbances
(MSTIDs) at nighttime in 2000. The MSTIDs are derived from the perturbations of total
electron content (TEC). In this study, we explored the seasonal and nighttime occurrence rates as
well as the one-to-one correspondences for these phenomena. The results show that, for the
seasonal variations, three phenomena all are highly active in summer, which confirms that
irregularities over Wuhan mainly relate to MSTIDs. Moreover, all spread F types have a minor
occurrence peak in winter but none for the MSTIDs and the GPS phase fluctuations. Besides,
none of large GPS phase fluctuations event had occurred during observation periods, which
indicates that the strength of irregularities related to MSTIDs are weaker than that of equatorial
plasma bubbles. For the nighttime variations, the frequency spread F occurs earlier than other
spread F types which implies that disturbances start at the altitude near the F-region peak. For
the one-to-one correspondences, the occurrence rates of each spread F type and GPS phase
fluctuations are low during MSTIDs occurred. This implies that smaller scale irregularities
which are observed as spread F or GPS phase fluctuations may only appear in some phase off
MSTIDs.
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Precision of two-way satellite time and frequency transfer (TWSTFT) highly depends on the
residual nonreciprocity delays; one of them is caused by the Sagnac effect. In this paper, we
employ the satellite ephemeris data to compute the precise Sagnac effect and discuss the
possible additive effect related to the Sagnac effect. We also describe a method to calculate the
diurnal correction based on the time derivative of the Sagnac effect. Through the analysis of the
link between the National Institute of Information and Communications Technology in Japan
and the Telecommunication Laboratories in Taiwan, we demonstrate that the correction was
useful to improve the TWSTFT data. The time deviation at an 8-h averaging time is reduced
from 346 to 156 ps after the correction.
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In this paper, a reliable and accurate two-layer standard time dissemination architecture is proposed

to implement direct digital time traceability. First, the system uses a clock calibration procedure

based on two-way time transfer over a general dialup telephone modem and achieves a couple of

milliseconds of accuracy. Second, a delegation time stamping mechanism is implemented with a

forward-secure proxy signature scheme to provide digital time stamps with enhanced validity

assurance and with digital time traceability to the national standard. The Request for Comments

3161 time stamp token is then extended to embed the standard time reading and necessary

verification certificates. These features allow users to remove the blind trust on a commercial time
stamping authority’s clock handling procedure.
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The two-way satellite time and frequency transfer (TWSTFT) is a precise time transfer
technique and has being used to generate the TAI since 1999. Nowadays, TWSTFT links have
formed a worldwide network and the large amount of TWSTFT data become highly
redundant. To fully utilize the data of TWSTFT network and improve the TWSTFT results, a
feasible method of processing data is proposed in this paper. According to the stability of each
link, we assign a weighting value to each related equation and then solve the matrix equation
with the weighted least squares method. We perform data analysis with practical time transfer
data, and the results show that it is an effective method to improve the short-term stabilities
and uncertainties of TWSTFT results.
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Two-way satellite time and frequency transfer is a precise time transfer method and has being
used to generate the TAI since 1999. Nowadays, TWSTFT links have formed a worldwide
network and the utilization of the highly redundantTWSTFT data become an important topic.
In our pervious study, a feasible method has been proposed,with full time transfernetwork
data, to improve the results of TWSTFT network.

Besides, NICT has recently developed the software based two-way time transfer modems
using the dual pseudo random noise (DPN) signal. The first DPN two-way time transfer
experiments, using these modems, were performed between NICT(Japan) and TL(Taiwan)
from March to December 2010 and its ability in improving the time transfer precision was
approved on the Japan-Taiwan baseline. In compare with the conventional NICT-TL
TWSTFTlink, the DPN time transfer results have higher precision and less diurnals.

Since the DPN results show better performance than the conventional TWSTFT time transfer,
we would adopt the DPN results for the NICT-TL link, and solve the TWSTFT+DPN network
solution by using our proposed method. The numerical results about how the DPN data can
benefit the performance of TWSTFT network will be illustrated in the paper.
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Opto-electronic oscillators (OEOs) are based on a long optical fiber that acts as a high Q
cavity. However, a long fiber is sensitive to the temperature fluctuation. The aim of this paper is
to study the possibility of stabilizing the OEO cavity by employing the technology of radio
frequency transfer over fiber links. We propose a scheme of a dual-loop OEO with a probe
signal and experimentally demonstrate that the probe signal is useful for monitoring the fiber
delay without observable interference. This paper will simulate the adjusting of the OEO optical
cavity by a variable optical delay module and discuss its best long-term stability.
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A precise two-way satellite time and frequency transfer (TWSTFT) data by using the Dual
Pseudo-random noise (DPN) signal was correspondingly compared with the regular TWSTFT
and GPS Precise Point Positioning (GPSPPP) between the National Institute of Information and
Communications Technology (NICT) and Telecommunication Laboratories (TL) in this study.
Our result shows that the frequency stabilities of DPN are competitive with those of the
GPSPPP. There was no obvious diurnal and boundary discontinuous in the DPN time transfer
data. Since the DPN system has advantages of higher precision and lower bandwidth cost when
compared with the regular TWSTFT, it is one of the most potential methods to improve the
international time transfer links.
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Two-way satellite time and frequency transfer is a precise time transfer method and has being
used to generate the TAI since 1999. Nowadays, TWSTFT links have formed a worldwide
network and the utilization of the highly redundantTWSTFT data become an important topic.
In our pervious study, a feasible method has been proposed,with full time transfernetwork
data, to improve the results of TWSTFT network.

Besides, NICT has recently developed the software based two-way time transfer modems
using the dual pseudo random noise (DPN) signal. The first DPN two-way time transfer
experiments, using these modems, were performed between NICT(Japan) and TL(Taiwan)
from March to December 2010 and its ability in improving the time transfer precision was
approved on the Japan-Taiwan baseline. In compare with the conventional NICT-TL
TWSTFTlink, the DPN time transfer results have higher precision and less diurnals.

Since the DPN results show better performance than the conventional TWSTFT time transfer,
we would adopt the DPN results for the NICT-TL link, and solve the TWSTFT+DPN network
solution by using our proposed method. The numerical results about how the DPN data can
benefit the performance of TWSTFT network will be illustrated in the paper.
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Multiple Access Interference

[ Ee Pseudorandom noise

P %4 & Two-way satellite time transfer (TWSTT) employs pseudo-random noise (PRN) for
operational use. To perform TWSTT, participants use PRNs to measure the propagation delay from the
other site and exchange their measurements. When all participants transmit their PRNs at the same
time, multiple access interference (MAI) will exists. The MAI may cause the error in delay
measurement, and even may cause the diurnal effect when the geo-stationary satellite is in motion. We
conduct numerical simulation to investigate the relation between ground station parameters and the
diurnal effect. From simulation results, we find the diurnal effect is related to carrier frequency offset,
chip rate, bandwidth and power difference. We also find the possibility of the diurnal effect is
code-dependent and baseline-dependent.
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This study investigated the low latitude nocturnal ionospheric irregularities at India-Arab
longitudes using phase fluctuations of the global positioning system during solar maximum. The
results showed that the low latitude irregularities in this region develop easier in equinoctial months

and December-solstice months than in June-solstice months.

In addition, the low latitude

irregularities mainly come from the magnetic equator. Moreover, at the crest of equatorial anomaly
the irregularities in June-solstice months maybe come from middle latitudes.
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In this study, we analyzed the data from the digisonde and the GPS receiver at Wuhan, China
(30.5°N, 114.4°E) to study spread F, GPS phase fluctuations, and Medium-Scale Traveling
Ionospheric Disturbances (MSTIDs) at nighttime in 2000. The variations of seasonal and nighttime
occurrence rate and the one-to-one correspondences of these phenomena were examined. The
results show that all phenomena are highly active in summer, which confirms that irregularities over
Wuhan mainly relate to MSTIDs. Moreover, none of large GPS phase fluctuations event had
occurred during observations, which indicates that the strength of irregularities related to MSTIDs
are weaker than that of equatorial plasma bubbles. Besides, the frequency spread F occurs first at
nighttime which implies that disturbances start at the altitude near the F-region peak. Finally, the
results of one-toone correspondences implies that smaller scale irregularities which are observed as
spread F or GPS phase fluctuations may only appear in some phase of MSTIDs.
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