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Abstract: As one of the earth orientation parameters, UT1-UTC characterizes the irregularities of the earth rotation speed, and
plays an important role in many space exploration activities such as space autonomops navigation, deep space probe orbit determina-
tion. Yet China has not established the relatively stable independent guarantee ability of UT1-UTC, it is of great reference signifi-
cance to carry out UT1-UTC determination simulation at the early stage of system planning and construction. In this paper, the Mon-
te Carlo simulation analysis of UT1-UTC solution is carried out by psing VieSked++ software, and the measured data is utilized to
verify the simulation conclusions. Firstly, the IVS conventional observation mode is simulated, and subsequently about 100 times of
IVS conventional observation data are used for comparison and verification. The results show that the actual solution accuracy is
about 1.4 times of the repeatability factor. Secondly, the UT1-UTC intensive observation simulation is carried out for the single base-
line of the Chinese deep space network, which is located in the northern and southern hemispheres, respectively. The simulation re-
sults show that the UT1-UTC solution accuracy of the JM-KS baseline and the NM-AG baseline of the deep space network is expect-
ed to be about 18 ps and 22.4 ps, respectively. Furthermore, the real observation data by JM-KS baseline of China deep space net-
work are used for resolving UT1-UTC to verify the simulation result. Finally, on the basis of deep space network station resources,
the simulation of multi-station and multi-baseline UT1-UTC monitoring capability is carried out.The results of this paper effectively

evaluate the ability of UT1-UTC monitoring based on single baseline of China deep space network, and provide reference for subse-
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quent system construction and UT1-UTC solution ability evaluation.

Keywords: UT1-UTC; China deep space network; VieSched++; Monte Carlo simulation
Citation: LU Weitao, CHEN Lue, HAN Songtao. Simulation and Verification of UT1-UTC Determination by Using Single
Baseline in China Deep Space Network[J]. Journal of Telemetry, Tracking and Command, 2024, 45(6): 55-63.

0 3l5

b BK % ] 2 % (Earth Orientation Parameters,
EOP)fu 5t # (X, Y43 f&). UTI-UTC(H 5t -
AR, &2 mHESH, BRI KIKSH
ZE(ICRS) 5 Hi Bk 2 % 28 (ITRS) Al 1 5% e 1) FL At =
B, HOKGE EESE WM A A E R
JE . UTI-UTC £/R ek B 5 AR i, B8 fhiR
PR SR TN A MK R 1) S, X LR AT RS
WA 23 ] 8 ik B 2 L. UTI1-UTCi%
250 VR 25 BRI 55 1) 52 ) 5 6 FE B A OG o X
0.1 ms i UT1-UTC %2, 7 H BKEEES 51 m 47
BIRZER 1.6 m, {HAE KRR L5 M0 EiRE
PEHER 2 1.6 km; A5 ZORIRM B AE b R 5 3k 5]
AR ENAER, W UT1-UTC (190 K B 7
T 0.025 ms™, Fifi %5 42 ER S 1 4% R (GNSS).
WOL T AEMEE(SLR) . A3k Z58) Jo 4k i e Pe 1
RS (DORIS), HAHEZL T 2 H R (VLB 545
[i] R il 00 B R ) & S, BOP F8 W A P2 52 Aisf
PEAR B . T RS AR HER A
MMM T ESLESE, N IR A K
Ak, JovE HEME UT1-UTC, VLBIZEME—fEH
FWEM UT1-UTC By 25 [ K B R F-Be . B BR
HUER [ %5 A 55 40 2L (IERS) & Aii B EOP 7= iy T % 1)
PR VR 22— S [ B ) b/ K A B 2 VILBI R 55
(IVS)A1 21 (%) VLBL WL i 5 45 5, A0 HE 24 /)
i ORI R 1 ZINESE Jora OL p R RIOL
i HLA BR AR, JCIA T /2 UT1-UTC SE R 22
Ko IVS a4 K UT1-UTC Wi i F e, &
FALFG INTL . INT2 F1INT3 25 = Fougimi 2 %l | 4
T 1 7INAF B AE IR 24 24 /NEE L TV'S i S0 i)
fif B 7 R AT B L UT1-UTC i 3525 51 % A 1)
FEHAEARVE, AL 0.015 ms, S IERS &
5 1 CO4 77 fi AR AE 0.02~0.03 ms 1 25, Ak,
Y F UTI-UTC FE25 AR R i AR, H 2
F L UT1-UTC A58 X004 25 [ 545 Ak
71 M 2011 4F FF 46 K] ] VLBA M MAUNA
KEA(ZL Y4 7g WK 3C ). PIETOWN(E [E Hb £5) .
SAINT CROIX (3 [ Hb 22) St s SR, L2k

JE255 000 km, WATEHREEZ)0.023 ms™, 2
HFE QMASAR VLBI(H < J 4 1+ V5 I & 14— F iz
) W 2 FE 28 Svetloe-Zelenchukskaya( % 2 17 Hi £4)
oY, Svetloe-Badary(f % 7 Hi 24) FF @ Sl 57 4 1 h s
SN, el K 24 4 400 km, UTI1-UTC f# 8 N 4T
BAEE£90.026 ms'® 33 48 DX 8l fin s UL ] B4 R
H GNSS F 45 i HAth 2 [a] #0037 s 42 44t UT1-UTC
SRIUAE,  FEAR T X TVS T Wi 4t . H i, Rk
YD SR UL B 2 i R A, (HIFJ T K
WY UT1-UTC f# 5305 BLWF Y . SCHR[7]5R H Vie-
Sched-++4R 4 X 47 5 T JE 2R RN ) 28 K B 3647 UT 1 -
UTC AR R P E, @l B4 B T AHXT 8
A A B JE AU I JL AT . 2018 4F, Bohm Hf 5%
Santa Maria-Wettzell(75 [E] #i 44 ) 2% fit 55 UT1-UTC
FIBE ST, (E5 BL4E SR 7 i E0RS B2 13014 0.04 ms,
A IVS s RS 22, 2018453 A, dk— LI e
TS BRI B, AE T XU (MR b AT
W o X o ORI 2 e BRI s S . T
Al REAATE I LT 5] A RG22, Filim
BRI G 00 A 5 2 AR B e . 2019 4F, 4E 4l
B4 K% Hart KCHEFEFIERN— KL H). Tas-
mania(3 1 5 JE ) K241 A £ H i 21 3o s ULl
R, 414U HART1S M(f7 T 9E). HOBARTI2
(7 T3 AN W A 35 17 5 JE W 55) Fl YARRA 12M (32
TR A PG ) FF AL, — PRI, 2020~2021
AEILTIFE 53 YK, UTI-UTC R84 29 0.029 ms™,
TEEN, EOP /= i K WK I T IERS 4 [ PR 2H
LU, SCEHE RN 2 b2 B . o T
EOP ™ i Ji H & UTI1-UTC 7= 54 i [ = B fig
R H . BN PO RE T REET A
F VLBI WL %5 Y5 () UT1-UTC W R 56 0758 . 3¢
FR LA A 08 2 1Ll 100 0% 65 K 55 g Lol g 4F i 2
51 IVS B EE 24T T EOP ff 34, K% 5 IERS
EOP & A7 F= f A2, BAEEZR UT1-UTC Wi kS S 4b
T E R 5K Bl RO R B R, P
EOP Wi I K B 76 3 A 38 5 o B R o K4
ZFS-VLBI(FHF VLB /) 20 R0 R G e T
Bt X UT1-UTC fiff 58 09 WL 356, i 30 3 38 31
58.8 us®. AU HTAL R CATHE S by o PH A2



2024 4F 11 H

E N OE B <57 -

I ] o T Y05 0 000 45 41 T e T EOP i S Y, I
PEAS T [E BR EOP 7™ S ARG BEU (HEAR 1, B
FE] P 1% R B B 0T ) UT1-UTC it & i Bl AL 151 H
UTI-UTC f#5fe J1 i A fag . ik, 78 EOP Wil
RGBT RO PG R A B E X,
e [ b b3 R B H R &R . 7 VGOSCHT—
AR H UL 2R 40 i T R R B B, TVS X
VGOS [ (1) 3k Ak b1 A1 EOP & g 11 I T K1Y
15 B4y ™, SCik [13]F) H VieSched++# 4, LA
34N E VGOS sl Azt , a5 A 2 4 [E Ak
P S AN A ), S BT IPAl 1 AS ] 3 0 ) 75
EOP M REF1, M J5 ST ) = K B2 EOP 41 I X il
RAET SR, PERE W EATesRkG R, v
AL BRI A5 AR P ) B0, g BRRE L
A AEARITIR 2 B (M) . WA IRZS 3l (KS)AL Ak, HE4k
K B2y 4 500 km, 5 3% E VLBA., &% W
QMASAR VLBI W 326 K B2 AH 2 5 Fg 2P Bk 3L 2k i
B H3 AE TR 2 i (AG) AN K HE I 3 (NM) 2L R, FE2k
KBEZ 7 500 km,  BE/NTF TVS Jinnam S L 28 K JE
X Ay ST R XN I AR T R G Ak, B
SR R S I 1 32 BEHRURE R Ok 2 (R4 AT: 55 $ 3t
W% 4, AHIEFIZ R G IF R 7] UT1-UTC ff 55
B BB WIS A R T o RS R G ik
s U AR e = A S W

AR I SCHR 13,15, 16 (475 B, FIH]
VieSched++5 {4, i o P84 UL = i . R IX B
T RERAS NEFA] WA 45 4 A4 DR 25 A AN R [A
-tk e A A IO 8 ORI 9, A X A L 2K
BT SRR R P E, LLUTI-UTC fi#t 8 2 5]
2 R (G5 R0N i 55 S 5 bR HE 26) VE R T 48
BT, PEAL RS I FLEEZE UT1-UTC Ml fE ] -

1 IkEmSHBREMRERITS ST

1.1 FEHH

VieSched++4Kk {4 dE gy BH B K22 T &0, £
e R, EEH TN E, S
O FH T TV'S 3508 43 LI 24 0 00 4 2 1 il 2 o ik
] B} 0] JF J& EOP fft 3805 B 7%, i ok 8 U o £
LY LA B . L. RXEEEEZANS
B SOV L Sk R B EL, O EOP ff i 4%
ARUFFE R G e At 1R,

|85 cdA> 8 BROOHPA L. S5, @550 ¥®

B VieSched++ ETHziirich == "

Thank ichods+

v il domdestne s ][ 0

B 1 VieSched++# 4+ £ &
Fig.1 The main interface of VieSched++

1.2 {AEI&It
121 4 AEARHES

VieSched-++ {4 75 il 2 0L 24 22 i 2% i 0L )
BH . RIXCE R . WLt . R Z2s R ]
R o7 QN < PRI B2 /6 N 52 VR I R 3¢
it A AR AR AR A A, Hd, fT4 S
BORE R w FHACER T P r a4

@© WL B (Duration) . 75 [FIFERFRI Y, KER
VR DR % I N5 s ST 1 95 2 S U =5
M2, AR AR R . HE, WL a4
HEZ RERZFERANR, LI VGOS KL
Ewm, EAHRIZAET, nr S B UL B A
PURIIRE g

Q) KX 7 5% (Sky Coverage). WLl HbR7E K X
N 38 5) ML o3 A A B T S RO AE IR, AT 4
WFEAG FE S E R G . R sl i 14>
SR 2 A T S N R s 1 3 B R s ] ] B 545

@ WL %0 (Number of Observations), FHiS
b, 1A scan(FH#5) BN H BCE AL S5 2 5 IR
HAH S o AEE 000k R 26 SR AR . WL B K 24
FAETRA L, SR AT A LI 2 50 ] BRI T RIS
B P ES, AR KL, A I0RE B
e, SRR B

@ Z3 NI} E] (1dle Time), FRAE 14K S 5
NI 8 25 PR RS B) o 2 PRORS [RD R G iz 0 3 2 5 0
DU B BIL 2 B e, DT Al 2 A U T R 2% A 347 &) Ml 2=
TIOULI 3K 8 A LT B 08

VieSched++Xf i 4 A4 H K7 19 BUE R IA S
“M10, 0.33, 0.66, 0.99], >R F 7475 ELFij ) 38 1
PEREOCK . 0T EOABUETE R, e - 3A 256
FREA Ao B, A A A H A ACE F FZ M
Fefil o &, WAE 14145 (0, 0, 0, 0.33)5(0, 0, 0,



- 58 - BiHES, PERTEMERL UTI-UTCRERE ST RIIE

5 45 5 6 W

0.66) Xt 2t il LI 20 22 11y 5% T 2 AR [R) 1), DA R J2
MRIA G . &8it, £ LIRSS T e E
225 AN [R) B S 20 20
122 A %w%

BEE NI, 4, AR Lk 44 S80I E R
DU A i, 225 AN AS ) A ORI A L A X 44 SR 0 40
AT 500 R SERER P 5, IFik T EOP 5., LU#
WSR2 22 fa] 1R N R IR e b
Ve B L AL 4K, AL TEA LI ) £ £ EOP
fif R T

S5 M ET IVS A b ERZS W R G S BR L,
FL AR PR SAX AU, e {5 M L4331 15 A0
20; XIfJZE KT 4ER K F Saastamoinen(F T4 i1
KAFERE I ECAE AL, SR VME3(H T X
JEAER BT R EL) s X E R TR AR R A5, R
T 55 DA 45 48 8 B0 Cn=1.8E-7, X i 2 K To i i
2 km, JXUH 8 m/s, BUEFR 3 B ALK dH=200 m;
A EE E MR FR N 1x10@50 min; P 7 iR 2
30 ps; K JHITRF2014, ICRF3 &% HESE; JPL421
Ji % 5 o kAR A 2 pE b BR R . KPR
(TPX072). KA MR (Vienna) . K AR 1 1
#((APL_VIENNA) LA K A% ) AT VAR ) LA S R 44
JEASFEA . EOP SE 45 {H R JH IAU2000 14C04 11 fif
SAE, WA R K ] IERS Desai Sibois f A ; %
F 5 I TAU2006/2000A .

2 IVSE RS (5 B &I

V'S & U 0 450 948 ok Y 3= 22 40 45 43 S 4610 47 1)
IVS-R1/R4 LI LI - 1 FH T4 BRI bb 25 2% B 1
DG T2 0 A TF & AR AR & SEGe M . VLB i
S i XL 1B T 2 AT 1R DX D ORI sl . G
H, IVS-RI/R4 WL BT 5 1) LA E 70% DA b o A SC
PEFE20194F 5 H 16 H#UATHY IVS R4 WL (R4894)1
O E . MO Ft. Ht. IsZ5 10352
hn, EeRKREL 2412 553 km, fir 4 FEZL 0 km(Wn-
Wz W RER), MM 24 /8t
2.1 IVS E MGG E KRB

FEE AL rh ) X UL )2 K TR E A e A ]
304080, 60 Zr B2 TR 1.5 om; fif B0 I 2 A IR
ey ARV R R b 2 A e 2% | B RN B
A, R R 60 43P s 60 /PP 29 1.3 em;
EOP Z ¥ & B fift 55, fd S al I 24 /A, 293
1x107; itk 75 NNT/NNR 2900 555 S e s

[ E R e E .

Sky-coverage (WL (1) K %5 X ) . number of ob-
servations( W Ml Yk %2) . duration( 4 £ B} £<). idle
time( 2% PR I} [A]) 41 76 0.33-1 2 [A) BUME , 4K 0.33,
SEAE A B 1584 5 XA 4 EEREAT 500 Ui ELA
EOP fi# i,

22 IVSEMMAGTELR

Bl 2 25 T 158 A~ 40 2 500 IR A7 B (ALK
500 WM B4 ~F- 25 scan 4~ EU T observation(WEI )~
B, I scan ML) 958, Y observation 44
10 896,

1150

,
.
o 1100 et e
. .
21050F "

0 20 40 60 80 100 120 140 160

days
4

. 125 0 ;
2
g 1.2 | % -
g st -
=} . P * b
S 11f ] T
g 105 A il o

- - *
g v TN
2 ot <

0.95

20 40 60 80 100 120 140 160
days
B 2 scan/A~4k(L)Fe observation 44 (T ) AL
Fig.2 The change of scan number (upper) and observation

number (lower)

K3 R UTI-UTC BNk = Ml R K1,
Al LLE H UT1-UTC fif AR 22 i 29 1.387 ps, W H

21

* |- min value = 1.387 ps|

W ¥
**********

mean formal error of
UTI1-UTC/pus
DRl

(=]
%)
(=]
*
S
(=]

60 80 100 120 140 160

” schedule ID

5 43 . .

= - min value = 2,261 ps]

? 4

=

= 35

3 w 4. * * e

F ] T e T B &

= be o« o] S e e I .e-,

E a5t 1

g

& | |

0 20 40 60 80 100 120 140 160
schedule ID
B3 UTI-UTCH AMAH KXz Z(L)FTELHF(F)

Fig.3 The mean formal error (upper) and repeatability
(lower) of UT1-UTC



2024 411 A E N OE B - 59 -

BT m b 22.26 ps. K4 MW X0l B 1R 22
L2 20.366 pas, W H KT H 2 31.922 pas;
Bl 5 MRS Y B SRR 25 , B2 25.109 pas, A]
AT 529 37.508 pas.

%)
=~

« min value=20.366 pas|

v

S
n
*

(%)
(=1
»
*
b
e
*

L T
o w 4 * * % o > * JO-

o

[«
%
*

*

*

*

*

3
*

[ * - i 3 *

[SS I NS
o
T

e
|

*
¥ G
PR S *
P

e 2
x| Joor
o o

* be. *
*, o ok,
bR AP T
*

mean formal error of PMX/pias
[
o]
T
i
N
H
"
4
e
P
5
.
x
%
.
H
3
k
I

53
oo

0 20 40 60 80 100 120 140 160
schedule ID

(=N
[

1%} I X
] * * |*min value = 31.922 pas
>\<+ 60 | ' 5 N 0 a
. .
S 55t . i : . .
- . * * .n * . * * o .
i T K w* ¥ PR T -" ®
EASE— e T 2 R R A
e a u x|
g 40 AR P W e e . e
Q * * * *
235t : . - g
o .
30

0 20 40 60 80 100 120 140 160
schedule ID

B4 BHBX>EHAMIHIRELZ(E)FTELRT(T)

Fig.4 The mean formal error (upper) and repeatability

(lower) of PMX

g 45
g T T -
= . 1. [ min value = 25.109 as|
E .

40 x e . x
=) ate . . ® . . . ® * o *y
i ** * * * + * *
5 35p— — .
o ¥ -
=
£
£ 30
o« » o ot

b % . e
% 25 *'*.-.'*‘;:. q-"’. w‘n::." ¥ ””‘M*,, T S
L
£ 0 20 40 60 80 100 120 140 160
schedule ID

100 . . . : _
g Iy » min value = 37.508 pas
= o0r . .

* -
80 ' e T O
L . . X
w5 70+ * NP A % % —
> ol = o B i
= F "y
= P -
= * .
=5 (A 2 x * * PRI S B
fe. * * * - *

*g 30 % . “* M :‘n . - Py ;:‘" ,*"* ,,," " i ¢ - e -
S 40F— ] s : e
= O
1]
2

30

0 20 40 60 80 100 120 140 160
schedule ID
A5 BBYSEHAMALXRE(L)TELRT(T)
Fig.5 The mean formal error (upper) and repeatability
(lower) of PMY

2.3 IVSEMIN & EGE

h TR R LA, AR SO 2019 4F ) R1FI
R4 session( WL B B ) 24 100 YW I %6 B B 47 1 Ab
M, ZERmME 6 TR, AR MRS X, Y
B N A SRS B 29 0.044 mas F1 0.047 mas, UTI-
UTC SR REZ 3.32 s 58] 2-181 4 105 LG5 R4
to, ATRLE AN ERE S THEE N FH

Iz, 7 BORS BEARXT R 25 R = 29 40%, k1
Firan, a2 n] ok R R AL R R 1 ] B R R T AE
k1 EOP fiff 5K FE (PG #5845 , B 1 EOP g 354K
J£=EOP n] & & [N T x1.4, X5 CHk[19]89 %458
—3,

0.1 T T
2 0.08 —Err=0.043 982 mas
S 0.06 4 /\ /\V/\ A ! A
2 o0t ban U o M Ay LN PWI AU
g y\/\/ AN WY NN Iy
0'020 50 100 150 200 250 300 350
time from 2019-01-03 UTC/day
0.1
o« 0.08
£
5 0.06F
2 0.04
002 | 1 1 1 1
0 50 100 150 200 250 300 350
time from 2019-01-03 UTC/day
7 T
2 6k | —Em=3.3243 ps
2 4r 1 4
: 3 { 4
D 2k ] o
1 1 1 1 1
o 50 100 150 200 250 300 350

time from 2019-01-03 UTC/day
B 6 20194 RI 4= R4 Session i F 19 4564 %
Fig.6 The inner-coincidence solution Results of R1 and R4

session in 2019

&1 EOP i J A B 5 45 Stk AT b
Table 1 The comparison of EOP solution results and

simulation results

15 FLRG fi s S0

F5 ERP (mas/us) RARE HAE
1. PMX 0.031 92 0.043 982 1.3779
2. PMY 0.037 51 0.048 674 1.297 6
3. UT1-UTC 2.261 00 3.324 300 1.470 3
FRSE 5 0 B E LU R M 13819

3 REMEBEHEZUTI-UTCBEHERRIE

3.1 WEESHIEE
S PR 0 B BB R R AR G SR A
(System Equivalent Flux Density, SEFD) 2k ##i& ,
SEFD /)N, 7R 59 Hi YR B 0455 114) 28 A0 bk v
seFp = o _ 8K (1)
DPFU  yrnD*S,
Hrf, DPFU(Degree Per Flux Unit) A B it 5 K2k
T, k=1.380 650 5x10% J/K, NBREZHE, »
RREHCR, DIRLOR, S, WM IREEE,
UL Iy, Tsys k72 G0 M RS (G046 S F U5 BTk i K




- 60 - BIEESE, DERENBEEZUTI-UTC REFESHRIIE

5 45 5 6 W

RIRE, REM R, LRSS,

B n i 0.45, F G5 ME SR b 50 K,
IM. KS ) SEFD 435124/ 92.46 . 318.89; AGZ
5 KS A %, SEFD W] R MM FE%E, NM
1) SEFD 241 205.7, 2% [E3| SEFD 15 5 5L brA71F
W2, TEEFIM, KS. AGHINM [ SEFD 435
WHE K200, 500, 500 F12 000, 7ESLFR, KL
PR B AT (A R LT A ] Y B ), X
SRR EHEE R BAS R, TR B Bk S
SEPRAEAE SR, (MR EA —EMSHE L.

32 BEZUTI-UTC{HERM

XFF s I, AL UT1-UTC, 03k B 22
(fif 33 1R B8 60 43-84) FIURT 3t J22 2R Tt 408 3R (i 55 ) P
30 404y, HABWE NIERME . F2.2 75 546k
|, Sky-coverage. number of observations, dura-
tion, idle time ¥J7F 0-1 Z [BIHU(E , 1 0.33, L4
BCANEL 2254 o XHEEANEIE T 500 YA B (SRR0H
500 KX
33 BEZUTI-UTCHESER

B 7 45 T IM-KS 2R 225 4~ 44 500 1K A5
A5 34 scan > %4 F1 observation 40, F 4 scan >
B2y 21, -1 observation 1~ 2 21(H T )& H
2%, scan % T observation M40 .

40

e
35F

scan number
w
S

15 [ . |« « 4

0 50 100 150 200 250
times
40

3

235

3

Q 30

5]

g 25F

Z

2 20

o

o ]5 * * - - * * *
0 50 100 150 200 250

times

B7 JM-KSAZ UTI-UTC #5545 F ¥ 15 A scan Mk
(_£)#= observation A4k (L) T ALt oL
Fig.7 The change of scan number (upper) and observation
number (lower) of UT1-UTC Mont Carlo simulation
by JM-KS baseline

& 8 4 UT1-UTC F-HJE K15 22 FInl & 5 [+,
Al DL Y UT1-UTC ] 5 & N+ f I 29 12.86 ps.
aha by B AR R A A R, BRI R S

SISk S TR) ARG B 2 S (T ik &5 SR 38 B 5 ORG24
U T 52 B i RS BE 40%), IM-KS #4811 UT1-UTC
oI UL T A SR 2400 18 s

120
oo P et T A iy
o
5 sof
g « min value = 12.855 ps min-id:I66|
5 60
&
z a0}
S
& AN I
20k —vererery s X166
| L [ r1286
0 - ! . I
0 50 100 150 200 250
schedule TD
A8 IM-KSEZUTI-UTC I EHF FHAFHTEL
B -

Fig.8 The repeatability of UT1-UTC Mont Carlo simulation
by JM-KS baseline

K9 45t T NM-AG £k 225 1S40 2 500 YR 47 L
S 3 scan > %0 A1 observation 44, F-14) scan >
527, V-1 observation I~ £y 27( i T & H
2%, scan 5% T observation 40 . A XF IM-KS
FEL scan NECA AT, X EEEH T NM KZHH
X TM Bt SRR S AL

K110 9 UT1-UTC 45K 2 5 H P-4 n] 55
K, W LLF  UTI-UTC Al & & K F & 2

36
341
g 32F
30F
28¢

26F ———

scan numb

Py -
e
20

e e W o W w | we ow W m w

36

228t
g 26t PRSP W . b ol LR [
L

224} N W
1)) N
20

e W W W W W m o owe we W

0 50 100 150 200 250
times

B9 NM-AG AL UTI-UTC #5245 ¥ 47 JL scan AN
(E)#= observation A~ E AL JL(TF)
Fig.9 The change of scan number (upper) and observation
number (lower) of UT1-UTC Mont Carlo simulation
by MM-AG baseline



2024 4F 11 H

E M E

iz

¥

H}

- 6] -

ot

e

15.989 us. Z5A& LR AT, Ak NM-AG 4
UT1-UTC Jinsi S8 fife 545 & 24 4 22.384 6 ps.

50

[ *min value = 15.980 s n{in—id:148|

'
O

540
=
=
=35
=)
B
z3
3 ;_,".\'-::4.'. L .
gzsv‘i..‘.‘_-. R
) 5
" 59 2 d AP vty
* "‘ b LI ':.1
L O A R T
15 -
0 50 100 150 200 250
schedule
B 10 NM-AGAZLUTI-UTC A ZHFFHALFHTE
2RT
Fig.10 The repeatability of UT1-UTC Mont Carlo simulation
by NM-AG- baseline
3.4 REMBAEL UTI1-UTC BEIXIGIEIE

A EA RPN A, HS
ARG LI ERE T REAFE 22 5, ik — 2B AR =S
W L LR UT1-UTC fif B 58 11 fEG e B2 5%, )

H120174E2 H 13 H A ETRZS W IM-KS JE 28 508
B8 TF i UT1-UTC Wil i 53040 o b O8I0 R
X BB, MM 8 /NEF, B scan £ 132 1,
NI S LR 24 4, BAE A TE 8 MHz, AR ES
100 MHz, fAbfi%2 bit, K11, F 124584 70
MEHE R iR, TR H S el YR U 4% 4L
THWT, BRI B LI 5% A% AE 8 om i ] P4 i
MLEkgh, KRR .

S AIA 8 hy 2 h, 1 h WL s g F7 UTI-
UTC fff 550, I 1545 [R] s 1] 19 TV'S o sie U 0 5 s i
T LX), RS R, UT1-UTC SB35 E Y
BEE ] 537.679 1 ms. fRFLZERINE 2R, AT
Fil, AR 8h, 2h, 1 h W% UT1-UTC fi#
A5 A5 TIVS 45 Y I 2= 43 il o -0.082 8 ms .,
0.039 7ms, 0.174 7 ms. fREAHEEERIR2E)
1£0.02 ms 7K, 533 Wi HARIEA B, TE
FRi, IM-KS EEZ A 220 TVS s ouiim iy — 53 2
—, ZHRE ARG o AE A A B R o BRI
A TR 255, AR e L) s A 0 R R, T i
FUT1-UTC Ay W iokS B

3 I 3 e s, xn T ¥
- Chot | . ,,.,35;-*" . Cho2 |*
2 . 2 A
] Lk '
- e ':{:'i.'%‘:r‘..;-.._.‘_“. -
= 25 ‘&"‘-"’I" £
5 o 7 S I
= R o =
g - g1l
o Fe o .
e . ) .p_s.l.
2} 2 T
PR :
3 1 . -3 i .&@* . o
8400 8402 8404 8 406 8408 8410 8410 8412 8414 8416 8418 8420
frequency/MHz frequency/MHz
3 3 , -
« Ch04
2 2f
1t 1 >
B ¥ 2 e
EE 2 i g T oM
ki = 8 AT A
= a f--\',”l, .
P 2 Y.k
g g -1 L oy T .
S S ok Gl .
R 7ol :
Rl S *
o 2 Py o i
o
=3 . -3
8460 8462 8464 8 466 8468 8470 8490 8492 8494 8496 8498 8500
frequency/MHz frequency/MHz
A 11 JM-KS A% UTI-UTC YLM 3 3% F 3 & 7% (Scan40)
Fig.11 UT1-UTC observation fringe of JIM-KS baseline



62 - BiHES, PERTEMERL UTI-UTCRERE ST RIIE

5 45 5 6 W

S

Sl

0 10 20 30 40 50 60 70 80
number of total observations

B 12 JM-KS AL UT1-UTC YL #4595 4 it 3 WLl 5
Fig.12 UT1-UTC observation residual delay of JM-KS

baseline

residual selay/cm
=]

#£2 AT IMKS ALK F M H 49 UT1-UTC BTk
Table 2 The UT1-UTC solution results and comparison by
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