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. INTRODUCTION

T.1 RESEARCH AND DEVELOPMENT OF VLBI TECHNOLOGY
IN COMMUNICATIONS RESEARCH LABORATORY

Fujinobu TAKAHASHI

Realization of the New Western Pacific Very Long Baseline Interferometer (VLBI) Project of

the Communications Research Laboratory (CRL) strongly relates to and depends on the research

and developmental history of VLBI technology in CRL,

This paper presents a brief history in CRL’s activities regarding radio astronomy and VLBI

since 1968, It also summarizes the major results of joint VLBI experiments both for international

and domestic purposes,

. @ L & I

FEPFIC B VTR L7z K—3 VLBI & 2 7 A 1558
XL, HABITORYIOARENE VLBIEETHS, ¥
A F b LV ERBDTH N 19844F % T O PR IC
2T, AFH TK—3 & VLBI ¥ % 74 BEREE
BB TELENMEhATHS.

YA T LAMRORESICEIfEL DB, ERECE
OIS TH 2 H5, X470 VLBI HE 2, 198T4EOHIE
FHIC K 0 Meakkslii, RERHESMKECREIh:L
o, EERCHRITINZ T, FiciweL e,
MOFEEDTELMEMNE L. 20T, A4FEEHH
BElil-fkhbidTHS.

COXLIUREMHO LT, FHFCHYTS N /2 3F
12, 1984 FELIRRIC S DT 3 M ORBER X B L U
VLBI O FEBRFEOEM-P R OME ® L E 2 —7
BEEbic, FHEBA 5EMERE:, YEFO19844F
VgD VLBI iEl)%, IROEOHET AL THS L
30T, £oihEEddscLiclik.

198445 F T M VLBI &% H ARG L T

*OBRERRSEIR MRk - MR MY S

BAHEEZBELTVWADT, ithREDOEHICONTIE
HRDBIR LS 22 RN .

2. MR OEZ &

2.1 BHIXHROMLE

WAk VLBIBFEOFIEH T EHERK X OEH] - IR TH
otz 1964FEQHFA I YV y 7 OFHPRICHA T,
BEEIKEZE3Im ~5#H5T s+l GE1E
2. 207 v 7+ EZFH LcEEFRICENA, Hi
KB EDHATHE S hizDh, 1966FEDZ £ TH-
fz. 4GHz mic Kk ERFFRAH I ikEd R E T 58
b, BAtEZhi-.

1968 4F, Bl &M TR LAEZ26mOT v 7 F+
Ee2mER) 12, 0m Fro+LhEDRLIT VT
FTH-Icfcd, BHRIHEACIRSSIKBLEHOT
Hote. XRAETHS Cyg X—3 OiiBEE/LDHN
D, [HIKBEE] OXBaoFicLEAAvF—va v
ZRR L7 7 5 7 —[Elc0 flE’s EiciEH s bk,
WK, MK TEaROBSFEFT /T
+8, ENTRYFOT ¥F+OHENSIRRDOPT,
R ARDORBP R LFOKBEDL Y, TOREEX



W2k JEL26m T V7 FDEIL

E{ER AT 7R EHR

H

MWI3E K—1vz27amiilEi

A AEEREEERL LT, BERXOWEEED
AT, YT, EiEAERCEEN CHTBBERT
AEMPEEBET N MBLTERERESEIY
M EifT 2 U CrRgBEra RO » Jith RO FHIL E2 BT
TAECEMTES . EHEREICHAT20EL LB, X
IRFDF D B FOCZEDOHFRRE O T, LD EEK
W7 n—7 BT SO & & b IR =
DRBLIEHS, AROBHERXFORNREER/ A58 4
DigETs. EOhicBICBCRTRIILEBLE » T X,
VLBI & W) POREEHROREGSEN T .
19754E1C78 5 &, BUEFOCRE L ILEEFrc, KUF
HERENEEO KR TFRELELY 90 TED N
fo. BEICHAREKRD 2 )V BEAEEEOAILNIH
EDEELT 2 &, HHERRILEDA Z v 7 350 LETE
OHfFIciFEENE LS I -7z,

O LRI T THROBERR LI v—7—EILL
ToF D RRES T 2 BIE O, M, Y
FROBHR L v—7%21) —F LTWEIIRZE, Bi&
FERTE, WHHEE (WThbYK) 3, BRI
Hoif L A FEFREEOHET e fissbEhid, RET
© VLBLicE O flldrZ EMA[RETH D, ThAZphics
SHhLWIIFRETH A &%, RDHLTW. 4Br
OF LTHRED VLBIIRODR 4 — +Th-o7-.

2.2 VLBI #irnEH

19754 v &, M ATD VLBI $4fi0 BAFEHF 78 HiBihs &
e, KEEMVRILE S v—7hul &1L - fz Mark—
I} HERIcHE, Fl1iHEo VLBl v 254 (K—1)
DERFICHEF Lz (B3HE2K). oAtk T R
D& D ISR D Mtk
1) O FICicEF 2 SIN & VLBI HHD

D SIN O i 5450 0]

2) sk EEEHs VLB #illic s Z 2 HiE
3) 1w b4 7Y IS e —L Y ADETH



Vol 36 ;8

WA HEEAMETTN12.8m T ¥ 7 F O EL

& S o E
4) HEBAnE > = 7 A DBE

CNoOFEIR, VLBI FilbsdEE L BlEICH - T
b, BIKHEbNTHWAREGRETS -2, RohicTF
HEBOoNALBEROPT, RED VLBI HilfOEHRIZH
T ATFEBERMTbN:. COBRICENT, B
RO ESFREE (k) 2L &1 3 B EEEIE
BER 4 v 704 ho2{OR - BEMNFE LN
z. K—1 YR FLDBEENETIEROEBYTH
3.
1) EFEHEER ——F 2 — 7 &0 a2
2) HvF)ySiz4Mbps £L, FYAAMTVTRIC

1 ch @ & HifEacex

1] Shm 1k =y
/F e —irrirrere—=l e

$15F [H o VLBI FoREE

3) HEMEIZA 7 5 4 » T NEC-3100 3HE#TTS,

RETHD. "—Fuv=7Ti3, YFoElHod Lir,
BAGH{Z B Ec Y e, Y7 92 TIRT Y
T LEEERTTHEDDEDEMEH L.

Sk LIt K— 182 F2%2FE LT, 197741 H,
R 26m 75+ & NTT BEEEMO 12.8m 7>
7+ CE4E) LOMT, BERFIO VLBI EERLTH
hic GESEIZI). HHLcDik ATS-1 S5k
M 3C273 HEOEWETH 7. COlED7 Y v
CERELTEMNTSE, ERREIILE. K—1 ¥R FA

W6E K—2 va7s0iiisre



6

ORFEEERIC L D, TROAMEN VLBl DML S

BREROERICRIIT AT BT /.

1978 4EiTii 3 &, SEEFBEEMNE ECS ol F3EE
L LT, B2 VLBI »2 574 (K—2) ©PH
(G 6 HIZR) MBEkEhi. K—2 YA 7L O8I
RODEENTHS.

1) BEE - ElmEmi GRsRBM) =170
Blggick b, VT7as4 L VIBIZEET 2. 50km
DY) Tz 4 L VLB ZHHROOEATH-TC.

2) EBRRREYYLR——Fa—7F, JERIENMET Y
LEFFIREET 5.

3) TrvFFBRYAFLRLDFEELULHTEEHRO
bEits<.

) MBEfCY—7 2 vV e VERETETF» YAV E
WEZ B0 FIFAKREHRBET 5.

5) 3 V¥ VLBI ZERiCHkERT 5.

B) ZTNFLNNTYN IRy ETETS.

CDHH 5) I PEERELE~E ECS OIT LY
Gfick by, EETEIh-71ch, ftho 5 FHE 28K
BABETLECENTE.

BicK—2 v A F4ick b 100 22 5 BHEHROHEE
MELRAIETSE LT &, KEUHRRET H - £ (1980
). FfMA VLBI it RS4EOEMTH A4 FiF
AHREAER LI ELRETWBETH - 1.

K—1, K—2mHifficky, i3y VLBI &~
A T ACH O M AR ETEL LA

2.3 K—38#& VLBI ¥ZF A0SR

19794EREICIZ, MPTicK—3 # VLBI ¥ 2 7 A DB

Di=HOKETFHL, BLHTEDHONA. COFEI{

Ky AFoid, KEMOEGRESE, 3EyFLhEME

VERETHET 3L WHSBREEEL - T, COX

BFHicL b, 4o VLBL 7o = 7 AW iciEaE

xhicti s, HOho 45m T v 7 Fic KT

DNThSEHC 4 FERRT . AL EEREND 2

SOBREXOF oY 2 2 FICKBOFRNONV L &

12, BADWERIENTEEEMILL I EZEKL
7.

WH, @ VLBITFHIZ, 5hEMO YR T LHTFREE
uls & Ui EiiliBARZ ERE Lt bDTH . &CH
HEI9B0LEICTL » T, MIFOIEEMEMSIEL F v F— 45
D B KBNS ERRO D, 7YY F YieBINTY
KD f — 2 KAEHH E &k 21T » o £ OREHO RN
AAOHE 1HE E LT, HXIER VLBIEEIC X 5, b
W7 L— MEEONEBET S THIDTHS. TD
BEdEic X b, Yo VLBL M I3EHTSE /2210 T
124, BXHOEESEE N Bk EEE D &L

H{ERA IR S

WMTE K—3v27raddEL

A e

9 Lo (b2Z0 T, MARICIZ VLBI =
7 L DBEAZEE X b AR - ARIICIT > T { A8 - +
v & —&kflS< bhgEdohi. D7 oV b F
—LHETH S, APRIATRICEG Sh, (ESRIER
POmRERRE (YN BAHEICHEL:. v 4 —(3
SB0lcis S WBAREFENM v &4 —RIigEfE L.



Vol.36 #£8

YATLBROMEERES €2 —i3, 41 klo+
v & —Safe it oB LA S, YR T Laeko
Ha=Sy, S04 v 4 —7 = —20F%, EH3E
DRERL EZIT-7. Bl 1 pOREFESLELEL S
CDhaiE, 19894E 9 HEIE, 320 EIEEEA THkkEL T
W5, M@ VLBI & 2 5 LBAFREOET R, 0
Vg — L EROR TR EL - TN B &E
Abhb.

A € a2 —FRiL, VLBI o vz MickiTL
TeWBEEER oY 27 bickD, BLHTHRASIND
DOTH-7cH, VLBI Fov=2 bizcobhREBi
REXETE. ZOH1IPOEy#—S3EE, H 10
DOFEM - v x—LFickD, KBYRAFLHMEDLD
O HdEAR LD, chETOL 7 v—7HO/F
TAHRE BHEHRICRIT -2, YR 7 LBHFE - FTRHIFTIE
ENL-T=DTH3B.

2.4 RSB DER

19814F A 51982 Ap it T, Y@ VLBI HE %
TAMDDOHHERNE. F1id, LD [FExZF
— OB KEHE] OF 1 ESGREFESICBNT, BK
VLBI 2% 4 5 ¢ S M5kl X h (1981429 H),
23, BARENSHEMNEEY VR 7 = THAINE
(DELP) oFETOEEE, BFicH Lihds L (1981
(£11H), £LTH3I B, AbEFEESs@%ELHS
RHEbEE T EO i, 2@ VLBIHEHED AT H
e & THS (19824107). ch sBAAD S DE
DOHT, FEIHROK—3F VLBI ¥R 7 L551983F 9

HETicsik L OF 7TREZR).

K—3 VLBI ¥ 2 7 ADBHFREOFEMIIAE K20 T
AR S RAICE L BRI T 3D TERE N
., ZOK—3 YA FLHROKREZHS IZLHTOHE
Bl A3, 1983FE1LHICH XY (EREE—EELU
A—z XN p—) KBOTEEEZH, EIHL, #|E
0.1+ / BUTOMETEREZHIET 5 C L5k,

TODH2[BD ¥ R 7 4 LVEE & BT, 1984 4L
R, REFEEEZPOLET S, ERNSHIEREICAD
HELE-THS.

C D HK VLBl ZE: D KO RIZ, £ ERLHTK
L& T L — FOIAEREREL-CET H 5 (3.1.2
Z2R). cokRickh, K—3 VLBl ¥z F4i3, &
D KOBHFREEL#M T 5 ¢ Lok,

K—3 Y27 LD RES LiCIRHOK—4 2 5
LOEFEDED N TE YD, AFESOMEICBNTEHE
LL{BNENTINE.

EROEEEAR

K—3 YA FLDMFRET & EbiT, Mot LTH
% 72 VLBIJL[RIEE SR S e, AR L 7o B 2RSERR I3
UTROKBHHEOTEET EOTHS. HAKERICH
#LT, BEZEiEs, AVLBI E£E, z-<¢—2 VLBI
EEhrbhic. F-EEEEELTHE, Bh, BE,
BSEERDSTT 78 b 1,  HIBREHRORHRIE © /2 B @
IRIS—P #EE&fTbhTna. ERTIRELEHEEE ©
Sm T v+ EDERP, 4MEEFALN 3m "

3.

60, T T T T T

a0

oL
=
T

Lad
=
T

Flt: 5.4 mm + 2.4 ppb

WRMS Scatter (mm)

ra
o

o :thﬂE

Basellne length repeatablity

| I 1 i

1 1 I 1
1000. 2000. 3000. 4000.

e

1
5000, -
Basellne length (1000's km)

VLBI JUEs o iGad:, Sthid itk ais. AlhidAehe.

1 1 1 1
6000 7000, B8000. 9000. 10000.



8 (e AR ER
e
E
.
:ﬂges.- . o
e mm + Lx1 D-I]
Eﬂ_' =] ] R E
P :E - .- =
E s A Sa
'-E # &, ﬂluln & |‘I 1# i 1 i i ' " . i . .
B gt
= - . [5mm + Lx10-?
= . 0-*] -
4 L a
% " . s o
2 5- ngl‘__‘a._ .
a -
% — 1 O a8 i i 1 1 1 1 1 I 1 L i i
755
BS.; " .
E 55,
L
;ﬁgqai & i .
Y
Eas
E
.‘gzs 2 A o
w T L & o
s i a
a. i 8
] 1 1 1 1 |u i B i i i i 1 i i
E =]
£ 10f . i .
F!H -""I._ =
E 0. l.=____==_—
E L & & o
-1} i " [(GPE-VLBI] =8mm - GXLXID*
20 i i ¥ i 1 1 1 1 i 1 1 L Y 1 1 1 1 1 1 &y
= 1. 2. 3. 4. 5 B8, 7. 8. 8. 10. . 12. 13. 14, 15. 18. 7. 8. 18, 20. 21

NBKEL (BF100km)
WOE VLBIE GPS@Ozod—¥a Vi, fthidaor—va v8E0

Bsy. B AR

VLBI ¥ 2 57 aic k 3 EEMThN . SREROREME
BRRLTOLEYTHS.

3.1 BXERRE

3.1.1 #RIIhTHAHHE

88 I, 19844 1 NASA O ¥ oy 2 7
F (CDP) OhTHIE LT &7 107 ZEic o TEGBE
IKDNWTOHEBREEREL-bDTH2Y. ool
WEBITEIC NASA Oe—~A VRN L 2 b O
T, /hNOFELoET 2 BEREOHHEMMEB B0
HEDEZONS.

—7, 6000 km 2z 2 BEMTIE, KKEFNVIGEE
HEBHSCORREEL STV, MERE->TH
Aicek, 2.4ppb(10-") L HHERMHEBENESH
THAEZ EMnhs. BEAERTEICHEZEET 3ICR
4, KEEF rOYUEL, NOBTHROKEORES
N LI EBEHETOZERDOPHFEBHLELIL TS,
L LIRETTab~ 2 7 1 — F B RIERS & O Hse iyl

ETH, BERUEENEETHY, BESTO VLBIENT
b+AUKEEL > TR Edtbhs.

9 LcHREOHER, H< TTHECODLWTDS
DTHB. WEOFHEIC>W\TIE, VLBI & EEELLE
OB b OMEOBEHT & DM ELEANKEATH 5. M
2L —4#fllfE SLR P2t fijlir 2 74 GPS bl
DHHEENLE. chEaoyr—v 3 v EER FIFIC
GPS & VLBl ook —v s YORRERTW, ©5
Licaasr—vavid, BRATHTTHPoNTES
¥, LEfizEhES . GPS tolETR, B
2000 km F TORBEIL2NVT, EXT +2cm, <7
PAERSTEH cm O 62&MA 6030, Zhod
HEEETIE, (#7328 ERDZE, VLBI 5& GPS
RO R, WEOHMRES, 2EIEUHEER
DiFgtEd 4. Pl &ind, VLBI fllbOREEFic D
T, 10 FEREZTOMHGLATETHWRNENL
ATHAS. BATSH VLBI, SLR, GPS EEoHHEHE



L 3

,—"*’.1' F: '.-_;

.
)
Py
5

TiVEViE W

x¢i¥ 5 "".-T". 3

WI0R ETELHRT Vv — b &€ DAl e

WIE 7L — FiifhoEEE
TS

W12 e — RO (2 g— -
¥ a N v EJEN DM

BN ETL R Disl DD H b, AAD o —v 3 ¥
WHE~OFGLEEMICHGEh TN S.

3.1.2 7L — il kdr

NASA @ CDP % L T HKILR KB D ik KDL,
ZhE THEMNITRIC X » HEIE W T S/oFEiEe v 7

&) BREGER R T L — F OMERERX Nz &
Thd. FIEICHER FE2EESFEL S L—FE£0
WG MERY. BARAIZ2—7 7, KEET 4V

Evig BRD42DF L— rhesT 5, BOHTER
HISHHTH S,

FlLRicEscRT &80, WilicBOTESHL
eV vA72T (Fr—1F) &, BloF - &es81
&, —HBEOTICS ¢ DALy, BAEATIIARF
EFL—rE74 )V EVESL— FBASFTIEOTFicH:
BIAATVBEEEZLNTVS. COAALDAARE
ADMEREDFEREEZZL SN THY, VLBl itk 3
7L — b ETDRIE R TPRAORRIC E - TEELD
D& LT, 96 RHEE FH 5 o EiHE I B TREM G
5NTI3.

HI2Mic L — Pl EFVTHBEIvAA— U g
W sk BTl E VLBL Eiffick - THlEX hizE
B e md . W i3t fE & 45° OMBEERLT
B0, HMEREFNVERS—BLTWARC & B4a0H
5. TNETHHFNEA LA —ATHRENT &
7L — FEEEhDS, BADBRENL A LRS-V THERT
Sl ERMEIER SIS RT3, ZIZERITE
EhigE L —FHFE SLR Hiick-THEBo5hTED,
S RLLIFET BT I28REBELNACLET, Th
o> DREDEMMESRES T Shiz &z 3®,

13 Kic SR> T, ERELA/bolER % R
T. NTADOWITARFE=—v» VRO €Y ~
RBEFEESv—F Eicky, Cho 2(REEEBIU
Fuz =2 (T7AA) R[EDHEREIR, 2IZ—EDH
a GEf] 4~6cm) ) THALLTHWAZ Ehitnsd. —



10

o EASHIMA 10 KAUA| (Length = 5709 km) 3 Observptiong
[ l -"'ﬂ[l +f- 2B memive ]
? }:u‘ Ell:luul.‘; ine = 14,4 mm*
E Edul:ﬂl |:| shout ling = 1870
= i
ﬁ:l -\-H—!.h_‘_ =
= ¥ 7
, O 15 = 3 =
S E = w F .
15 5 'I --_'-'..E‘Li.: a |
] T -
-20.~ ; .
Tl SJamn Jul Jan Jul & Jul
1204 198% 1386 1g%n".|' 1Jﬂaﬂnﬂ
(a)
o LAEEK 1O KAUAI _ (Length = 4720 km) —=0 _Duservatons
ity a00 -
g . XX R RS
= :
¥
v 0 H
z s
5 )
& -1
=210, L i 1 i - il _-
Jid Jan HJul Jan Jul Jam Jul JAn
1084 198% 191 gy 1988
()
10 GILEREEK TD KASHIMA [Length = S427 kml 49 Qoservationg
Shapa = 0 ef= 2.7 mmiyr.

§ s
=
a
2
, M
x
x
L]
= -5
L

=10.

“alul
1984

(]

tErdf ks
—r—i

l:ll.illilll.l‘|ll|
e

Faq F—t—i

|.|.J|.!||1.|.J!11|||||||

Hfm:eﬁrﬁlbgn un"p‘: Hne ‘:?'EEM I
Jan WJul Jan Jul Jan ol Jan
1565 19886 a7 e
()

W{ERATT R FR

H:AEHH'.IA 10 HWI..;_L'.!.J g6 lLength EEE kem)

1 ﬂu;:hllilnn

%‘EE.E g =714 /J= !'l-d mmy
S SeRtEer ghouk ling = "iEEl mam =

- : Recuced Chi S about line = 1.20 7
5 u ]
i _
z o
% 3
x N
£ -
= -1 . -]
=l - ks
-20. : : : : -
Jul Jan Jul W |
1884 1585 ! 1385 o Y
o D’LEFI_EEF_':__D E'I-'I’-I’-JJ'I-LE'E iLenigth = ﬂ:.'HE l:"n:l 14 I:Inacr'\.'ul:.nnns
o 'l'-"lﬂ-lli"-fs ::atr.nr r.| wt& LL*E'.‘"'L’E".; ! mm -
7 = Aecuced Chi 5q about line = 1.48 -
5 5k -
= ’-—i B E
il .
= e
g -5} 7
~1o.- L . —
Jul Jnn Jul o
184 1985 {388 Al 1987
EASHIMA TO MOJAVESD [Length = A0S km) 30 Obeervatione
- Jl_ : ' Sloge = -B.5 +/- 4.4 mmiyr. =
E a-i | I .
= T T ]
I b1 i1 1 -
=t . g MR s
= or T
LT -
g pl i :
—d : -
B WHEM i [ ]
- nmE'eu“E“!c.’ "L‘ﬂ‘; e e S aa™ -
- 10, : > . ;
Jar hil Jan Jul Jan aJul Jan aJam
T I 1385 1086 1987 1980

(f)

AR FEFEERENo &R EOLEREL (Lo EHR

are
e

JIFRA

L7 AT
L=k

e

IR
T =

PUE FAACEFRREREZ oML Z 4L



Vol.36 %58

l.0s

11

0.8s

0.6s

-

| o™

0.4s _ ;

0.2s

0.0s T

_D. 25 % 5;

-0.4s

-(). bs

-0. 8s

o 80 81 82 83

85 86 87 88 89

WISE 10 o e s o ZE (L

FEREFNI) —IDEN—FE (AN71x0=T) F
RO EEEE 2B T ELEZRLTE LT, ALk L—
P EICHEEDLHEETEZSLD,

CDFEREE FICR L b ORI TH L. XK
JEEE D B4 sl f micliE LTuv 3 ST hid,
CHoDELEFEEICHPTECLMNTES.

3.1.3 HbBRIEHEEE) O HIE

VLBI Hiffic & b HER Bl O E O EMAE LD
> TETHA, WISHICFEEOHBREIEDELE S 55
PHOMTFERT. BEIZ198440h 5, NASA L OEE
SZhk, 1988 FFp o IRIS—P HEkic2nL, HbbRE=H]
FREBLTWA. 19834ELHE Tid, Ficiy 1 o ~—
A THIERD HlEASE L 12 » TWhie. L L19S44ELIERIZ
2EEIT 1 HOR—RICBIFFHHRW B E->TETS
CEMhns.

VLBI iz X 3 Hll5E 3K EE DS o, HiERElRD 224k
@ 1 RSP, L OB YD 5 X2 HFET 5 € LMAHET
H5. BI6KIRE 15RE#S LR (LEOESODEE

b)) #R7T. chh s 1BOEXR, EFFHNELES -
T3z Edbhd., i, zr=—=HRORBEL
7-108382 219884 ICHE, B> LA-BOEHMNRZ S
EbhTn3.

9 LicWENDS, BEfkE LTOHBRO BliEER)Z,
HsR RO KR« IkEOETHOIEEE L TENHEH
252D E:EHINEDTNS.

HER PG RIED 7= B O B It FEIEER 19854 jC i
N, 17 km &3 2EHIC k2 EMEIEI BT L
TWam,

3.1.4 KZIFEIAEER

W T 1219854E PR E Mg K & USNO & DT,
VLBI iz & 2Bs% b 8isEB % A 1 BlD<—2 THk#EL T
T3, HPERESE LTI 0.2nsec 2385 L T W
2, RIERESNET 5 o0ic, 19864F & 19874EIC
o T (ZBI) ERMEEBELL. ZBI ERT V7
FMic/NE @D VLBI 7 v 5+ 2 O T, ERHEE
EREFERICH LTET 2FEEES. KE7 0



12

2. bms

WS RTER

2. Oms

1. bms

1. Oms

0. Sms

0. Oms it -

L
i
Jll.

-0. bms

-1. Oms

-1, bms

=3 :__' : ;

-2. (ms

-2, bms

81 62 83

Y160

80

£ o FerFREEERICOVWTCOFRI L ZHIE
270, TROBWEBEZA: 0.3ns DINOEETHRE
T5C EichkEIL 7.

VLBI it X 3B 3|FE: R, BED L ARGHED
BOHEEETHE. CORHIEEEEMT 3720
icid, AREEOHEOCRLLERENKETHY, wEHE
EEFA L Wh Rz s EfFE L TEL oS0
T, MEDHBNEETHS.

3.1.5 #EOHERTE

Wiz JPL EORT, 198446 HiC H RS REiIC X
ZHKED 7 — 4 thigfdiE DSCS DEhEEfT - 7.
# 24 Bl o HEABEET YV, # 4m OEETHEAE
PHETACEIREII L, ChidfEskolE i i
~T 1P LOKEDRETH D, HHEMBOMERE
ic VLBI Dig%hiTH s &ERLIk.

ML XE T 12 VLBIEific & A i R R R
ROWEHE IR LN TH 508, REL LTRY]
HDTORRTH -z

84

85 86 87 88 89

1 Bofk =0k, F15EE T

3.1.6 A-~<—=A VLBI %5

1986 4E 7 H~8 H & 1987 4 1 HictitHgID R ~<—2=
VLBI 2B ib#5E TDRS ZHWTiTbhiz. EE
RE+F—R5F—¥ a3 v THIAHROMEMLRIESD
WiBE AT -1, TDRS toTihdtElMicbBML7I:.
I KE R 7 4 b4 XR{hS TDRS ~%(E
S,

*7- 2253 TDRS—HEAMTITHhN D, TDRS—
EREUNTORBERED 7 ) vV eRERT A ENT .
HEEREED 5 {50 c hF TTHARED KRIC X  BE
HED B RERIAFEE L - Feb P TH 5.

CopiE b &ic, FilifEmEmZE 0 E LTAR
—Z VLBI W 28 m AR LT 3.

3.1.7 HAZEERDOSHE

M ATOHT 1 8 A AKEER 5 AHEHELELIT1988FERZ b
> TREISH, 198MEM D 5 (24 2 2 5 M4EFHEIC A -
TWa. £iKED CDP 31914E% & > T—E&R T
BT EMRE -THD, FFEHETH 2 ERIBRFES



Vol.36 458

oYz b (SESP) LB AT A &l EahTNS.
COXH RN L SHBEORbPREL=E LTS
b, W&EEdchdSOFRHEICOWTRAE R =
HEDTNBECATHA.

3.2 HAHERER

19834E10H, Hh#EEHiEicit>3 <% 2 Bl A thf}
FHNBNFTELSBRFICBNTHMEESh, B PR T
VLBI JtEEEET->TWL L TAELE. COA/KE
ICEDS &Y e EBRTARERERORE 2254 L
fe.

19854E 9 ficid, BRI EODRWNICHS 6m T~

13

5+ CGF1ITHR) &4k L ORT, #HOVLBI Fiisziths
T, Y oZEMELT, K—3 VLBl ¥z 5 4
—AE FRR A~ L TEERET -7z, COERT
i, kO FZ 2L a—FOEEEEED T 5&0
9, FLnA—Fv =B F—%1a— % VDR—
2000% ¥l ER L. 2@ L3 —#OhE~D %
TRy =—H#A OB R ETT . ZER IR I
L, EE— Lo EREZRE dcm OENETHRE
TEHECEDTE (HIBHER). coRER LY =
— L a—# DD, TOHOHEy PRK—4 13—
FORIC DI H-T B,

YRR DT VLBIBHEABE~RELH LD
DRERERTHE. M 77 BEPHE T —FoREN
ZH% COCOM icfihi 3 © & AUHEER L DR hizikd]
TH-7-. Vi, BhERICELT, 4 577 EisHE
Dl TiZ, VR UIEREVBRE L. ChooiREB
S URREM S, HrhEE3, Y4pro VLBIFHEO %
BHALE, ZROBBELTETINA.

/2, hEMIR, YroxEolRbERE LT, Lk
LA OLIic 25m OKRT v F+ A5k, T
oA FPRIFICS VLBIRZEET 2 FETHD,
kT o T KEZES VLBl 4w P 7—2%ZvEX b
WA Y FEHALTEYD EFTW {EEZS - T
5.

3.3 ERfFIRE

2.3 i T~/ EEEY v 2 7 = TH#HE (DELP)
kS &, YL BEEE L R IR EERET - T
L 3. 1984 + 850D MR I3 P D B - HuER BT Py i B i
XNtz 5m TrFF+LOMTH 50km OEMTH Y

W18l 7 ¥ TVLRFEEHE O VLBI kO ittt



14

B UEEZETY, £l BT - o i - R s
EDHBET - /. ELiEBoH FRtiZ, ke
BEOM%E, BFEDZHES SRR U 1o 205 255 5
Ay b7—=7iCkb, HE 10cm BETARL-LD
T#H5b. CO{i& VLBI ffEffi& X 9cm OET—HL
TWAZ EBHIALN. 2% b VLBI OJIEHORERE Hs
9em LD RWHWCEMBH - Liclia. VLBI 580
HIEOHEEM:IZ lem PINDEETH 3.

Blake s, HEIHERBEMIZ 1986 4EICIZ LY Tom 7
¥ 73 VLBl ¥ 2 57 L 2 BR~BI) €7 (F18N2
). =% 87 FiciTALE, SSEICRFEUEIRE L TS89
FLICRPBULE~FE L. BiE—ERBEGEO 2 £
EREOHBEMR 2cm LIATH . BEREL:ERIZR
a7 Vv—tEiLHBEEZELONEN, TOELRERN
lem PIATH 2 C EH9RBAL 7.

LIBEDEERIT7 + ) EVESL—  OMBOHIE L
LTHETHA, FEEREIHTHIEN.

HEBeI34# S5m 7T v 7+ Elkll, KRE~LE
BSEA2TFETHS. COENEROYMICE - TOE
KROBRFRIZ, BEE—HHEE S chiEsE i o VLBIH|
FEEZHI6EichicbiZbiEL, HEMEE locm DIAT
METEkCc &, K—3 Y2 70088 FOERTIR
BPREBETERCETHS.

4, B H b T

VLR~ T & kS, Yo VLBI#HHE N -
PORK SRR EES TE. £ L THEAERE VLBI &
EEWSHLOEBICAAS ELTHWA.

B ETONHO VLBl 0 ¥ = 7 + OB IIRO
LOICEETELS.

(1) YZAFLBRFRERREOTRDIBYPEF N ET A4ELEE
BEELLEL. K—30BREITRTAVHINV—F
DEBNWTH-7. LBLLEETIE, F—2Lra—%
2t LT, W 2hDATKEL D bEA I
ERBRHTHS. £hiigic) 2 7 E2BhTEH LWL
WFREBRRICI D C EMURE L > T 3.

(2) =T VLBI MWL, Midsel & EBERIic>0T
NASA LW BB YAD FTHiAT, T42—F
SN—FRBTF o2y bFHZEEAEAMY B
IEDIEFC A Y, CDP HEMETLES 272
&, Ny 7z FRZBOVT, BEAEHFLOHEES
BEihorc. —h, YridiERD BEIiCh H 518
B, FREREILTERCEE, fIETFHICED, NA
SA kb READICEELEREEFGTLTNWS. ©
Di-bENCHT AIERMALTWS. 25 Lk
NG YADRS BT SETHAS.

M{E RS 7EHT 4R

(3) VLBI BERicBb 3 20 Ficbich 7 vy 1%
BLTWBZ LY, YFOEFRLELE->TINE. AR—
A VLBI Gl 47T & LT, BADF — 2 HR%E
HicxgRTac ¥ h s,

it 5¥

CHLiBERICELI DR, #ERE, Alllks
MRE, THEEATEHEE R LD ET 2FHBEON 4
DHBNEIRE, OB Wi ENTIT 8 & %
B, 3ADOEE=ZFHBEEWMAEZE (IIRERKX WHE
Z, JIofiED 3 K) OZ%H, £ LT VLBIAL - +
v & —iCFb o BHOF & PEEREE, 8% 4
R SOBEFRO A DB L 26DTH S,

DD ESEELET.

g £ X #®

(1) K—3% VLBI vz 7,HRGES, BENEHR
Vol, 30 &1, 1984.

(2} Report of NASA VLBI PANEL, Coolfont Me-
eting, July, 1989,

(3) Herring, T. and King, R., “AGU Chapman
Conference on the Application of GPS to Geo-
dynamics”, submitted to EOS Trans, 1989,

(4) Kolenkiewicz, R. and Ryan, J., “A compari-
son between LAGEQOS Laser Ranging and Very
Long Baseline Interferometry determined base-
line lengths” J. G. R. Vol.90, No.bll, 1985,

(6) HBEZEN [KHOB) &% 558 VLBI EEEHER
(1) Fvr—rEBE 7 v— P AEE] BT5ELEERD
BfFisé &Lz, 19884104

() VLBI Geodetic Results, 1979-1987, NASA
Tech. Memo., 100723. Feb., 1989,

(7) HFFHE VLBl REREE2) AR % 8B D &
1 FNEIEEVHIRRES TR HEH614F114

(8) &= I—fth, “First International Time and Fre-
quency Comparison Experiment by using Very

Long Baseline Interferometry”, J. RRL, Vol,
34, No. 142, 1987,

(@) A h, “Instrumental Delay Calibration
by Zero Baseline Interferometry for Inter-
national VLBI Time Comparison”, J. RRL, Vol,
34, No, 143, 1987,

() R IFEfil, “Differential interferometry for
precise tracking of a geosynchronous satellite,
J. Guidance, Control and Dynamics, 9, 2, 1986,



	0101-1.jpg
	0101-2.jpg
	0101-3.jpg
	0101-4.jpg
	0101-5.jpg
	0101-6.jpg
	0101-7.jpg
	0101-8.jpg
	0101-9.jpg
	0101-10.jpg
	0101-11.jpg
	0101-12.jpg

