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��℄EB
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� 3 � :}&z�SFC7w����Jdkw�F 201�L!��� ICRF vZ.�6� (departure point) $O�* J2000.0�^j(�� ICRF �=�P|)sj�{=�Ppr��%%gJI�E� ICRF 6Nj;�b���FW7V?v [3] �z2?6 ��℄v ICRF y�IGEB
�o|)2�8��H2P_�	b�|)�J�fax2�vsREB
��w�GLvsR|)Zr��b IAU =�d 2003 ��C�Rv2�vsREB
 [4] ����^jEB
-I��Rv{L – ���Y�Æ)℄!z (CIP) ℄Æ)℄!&� (CIO) ~1���℄ CIO =�P�Wv��Q�$%v,��[�����℄!&��$gj&� (NRO) C`6�	��?h�|)sj� (ERA) �v
UT1 R��� ERA ℄ UT1 %�B_I6�REB6vY�YÆ�Ijv�Oi��/�℄���Nh2j��Æ�IjNNhhv�E�
2 �4��l� J2000.0 EB
V?v FK5 6�'� ICRF V?v ICRS 6�l��w� IAU 1980��Wv�Æ)Zhz (CEP) ℄G`(�v2�vsREB
{'RvEB
l�~��bNNv2jL|q(U/WN��9�?h|�>o4vB\�d�YEB
v,�uq&|��D�hx2j��

(1) Æ)℄!z (CIP)�b�Rv{L – ���Y (IAU 2000A) 1�vEBz��NlW.vÆ)Zhz�9y�Rv2�vsREB
 (�T℄!EB
) vz� CIP ℄d�M� 2 d v2��=LbUy&	8Uv��'7�bz��Ev���Yv0A��v6|)EB
℄vd9H�JI℄�YvHL�|)�JEn2�2jvI��H'z�~4f�
(2) Æ)℄!&� (CIO)�� ICRF �`(�-I�	b�2�vsREB
 X fv�J{=ax�`(�C`6�6Bqh�`HÆvi9h��?Æ)Zh&� (CEO) �l`(��d�L℄hW7(�℄�^j(�vtt� 2003� IAU ~ 25 #hr=� CEO .�� CIO �CIO �$gj&�~1���vsR2�rGsRZrz�( [5,6] ��C�|UÆ)EB6v2�=�P�Wv�
CIO 6ZrFv#XH�{L – ���Y℄JIN�y [7,8] ��vR�b|)sj��Tv�eW���Y|)sj�vB\=�P�{L℄��H� CIO bZ.�y�v�|i9�
(3) S�|)EB6 (ITRS)S�|)EB6b�S�I|℄|)/W``r (IUGG) �� [9]�S�|)EB
 (ITRF)V?v��$xRvS�|)EB
bS�|)sj℄EB6-0 (IERS �&	S�|)sj-0�yC�?.��	S�|)sj℄EB6-0�yC�o8�Q� IERS) �?v ITRF

2000 ��b:57`I�i* 20 �vVIpj�℄�Nv� ITRF 2000 #M 500 �59X?Fv 800 �5I?v#X℄w�X [10] �$gj&�6|)EB
℄vY�8\ CIPZrFv|)Zh&� (TEO) �Tv|� IAU ~ 25 #hr=� TEO .��|)℄!&



� 202 ���������'�k�'�<������� 22 <�� (TIO) � TIO Hy�sR.�m�v1%���Eb�$ UT1 ,�~axv�
(4) |)sj� (ERA)|)sj�b4 CIPfv CIO℄ TIOv�8��-lh4l�\eeWR (GAST) �

GAST v�[�b`(���Zr℄prC��,bv2�NN�	b GAST ℄ UT1 vI6#Y	{L℄����vH� ERA ℄ UT1 vI6:=�P�{Lv��� ERA 7℄|)4 CIP fveWsj�	b{HT�eW�� UT1 H��� ERA vB_I6,u�$gj&�vY�1$h UT1 vRpnL*�|)vsR�w��?6 GMST ℄ UT1 vI6H� ERA ℄ UT1 vI6p\�
(5) {L – ���YRv{L – ���Ylh IAU 1980 ��Wv℄ IERS 1996 {L���Y [11,12] �[�Rv{L – ���YH1�Æ)℄!EB
v�Æ)℄!EB
joq ICRF [13] �R�Yf6b5!) [14] � IAU 2000A℄ IAU 2000B�$Dv,�� 0.1 mas�hDv,�� 1 mas �R�Y#MEB
v�L�I|{L℄I|���o"#Ys�\�� (FCN) �	��=Æ'o4|$I�Rv{L – ���YvY�.~h{L℄��v5�(U��6w�`(�v6�℄�{L℄���Y:'(8Y��
(6) On℄Z7
IAU 1976Æ&On6��=Æ�2,�Æ�I�yvx, [15] ��b� IAU � IERS℄ IUGG �yw8\��On℄w^Onv	x�E�S��7 1 k\EOOnvnS�{S� 1 �YC	�00V [14]P o o TOx c/m · s−1 299792458 (��Po)

1 − d(TT )/d(TCG) LG 6.969290134×10−10 (��Po)

[1 − d(TT )/d(TCB)] x��T LB 1.55051976772 × 10−8

[1 − d(TCG)/d(TCB)] x��T LC 1.48082686741×10−8�_Po G/m3
· kg−1

· s−2 6.673 × 10−11:V�_Po GS/m3
· s−2 1.32712442076×1020�)n$9VxO^T τA/s 499.0047838061�)n$9V c · τA/m 149597870.691×103

J2000.0 Txq[�� ε0 23◦26′21′′.4059�ux
_m\m�r J2S 2 × 10−70}[e+ µ 0.0123000383}V�_Po GE/m3
· s−2 3.986004418×1014}+[s"0 ae/m 6378136.6}+x0s�r 1/f 298.25642}+x
_m\m�r J2E 1.0826359×10−3}+tl�xÆ ω/rad · s−1 7.292115×10−5[sHxNP_ ge/m · s−2 9.7803278j}ro�Hx_a W0/m2

· s−2 62636856.0}+_aYÆ�r R0/m = GE/W0 6363672.6



� 3 � :}&z�SFC7w����Jdkw�F 203��!�&Vsd (JPL) [�Rv�>,1vJI�VN.D℄W℄.)Z7�� JPL DE/LE

405Z7l 1984 ��?v JPL DE/LE 200Z7�Rv JPL Z7� ICRS |W��8\hC�vOnC�S�
3 ���GREB6vY�YÆ�IjvWv℄"��hRv�; [16,17] �

(1) EB6w� ICRF v��℄�vV?��$Y� 3 5=�v2�EB
�|5b,��{�Qv6��C�`(�℄ CEP � 1984 ��?v{L���℄On�~�5b8C�Qv/�℄���|`(��o�{L����On℄Æ)EBz&℄h.&�~C5:bz� CIP ��6�� CIO �C�Rv{L – ���Y℄xROnSvR6��~C56�℄,�2��xhxv��b=�P`(���`(��?lJIb-�n11�v��o4�� ICRS�IAU�?b5IGEB6�|bZUÆ)EB6 (BCRS)�p|b|UÆ)EB6 (GCRS) ��|�b��QB℄bD�Kvh��{62o�#M|U	w�℄�^`���v�ICRS 1�hEb5EB66�|7s&�v�J�BCRS ℄ GCRS=f6gj2��o�|�=�vRW��(8�ZU{6R (TCB) ℄|U{6R (TCG) �EbC�vWv~x,v�9�u RI2oC`6�
2000 � IAU ~ 24 #hr8\ BCRS ℄ GCRS ℄�Qv�K|�h��*v� [4]
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+O(c−4) , (2)�℄ xi
E �vi

E ℄ ai
E �|U#X�w�℄	w�Xv(�wext b|)��Æ�vS5`��"1����?|)R (TT) ��� TCG CL|Onwr�~

d(TT )/d(TCG) = 1 − LG , (3)�℄ LG = UG/c = 6.969290134× 10−10 ���On (E�7 1) � UG �h|qn�Fva^`�	b6h|qn�F� TT y�&R��$ JPL /Yv DE Z7Y�vbTv�ZU^jR (TDB) vZ7R��� TT �C�vwr�of6d�2jvL��
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(2) {L℄��Rv{L – ���Y9"8\Rv{L;A\��8b&N Lieskey5v IAU 1976{LB\�%� J2000.0 Rvp.9.{Lwr ψA ℄2�Zr�G�prv��vwr ωA vnS&℄h9k.&�

δψA = (−0.29965± 0.0004)′′/cen ,

δωA = (−0.02524± 0.0001)′′/cen .

(4)Rv�>,1v{LWv�$L6p1P℄��hQv℄Rv2�EB
�ÆY���Rv��ek8\d�h� 2 d �H*h� 15 µas v 678 59.H℄ 687 5℄WH�6 GCRS ℄	AÆz{6v,�� 0.2 mas [14] ��� GCRS 4ZU2���C� BCRS ℄a�K�)�G�v"J�BEC BCRS �BqC�vjoWv:f6|TvFY�[vN��E5jo2bI|{L℄I|���o:mt�6P�C�vJ
℄� GCRS C��^j��9v=gj|UEB6f6C�gj��xh(vQ�B(�I|{L�d�B(�I|����|��Ov{L℄��b�/=�vN��I|{L℄I|��'#Y6Rv{L – ���Y℄�EvdZUEB6joq|UEB6R�I|{L℄I|��'s��|�	b[�Rv{L – ���Yd ICRF �yv℄!#X:�6 GCRS ℄��$Rv{L – ���YÆd IERS �?uu�
(3) EB
jo[�Rv{L – ���Y� CIP � CIO � TIO ℄ ERA �d ITRF q ICRF vjoH7℄� [18]

[ICRF ] = PN(t) · R(t) · W (t)[ITRF ] . (5){L –��4J PN (t)�Æ)℄!EB
 (CIRF)joq ICRF��℄#MEB
v�L�I|{L℄I|���� [14]

PN (t) = RZ(−E)RY (−d)RZ(E)RZ(S) , (6)

S = −

∫ t

t0

XẎ − Y Ẋ

1 + Z
dt , (7)�℄ (E, d) b CIP C� ICRF v)�{6� CIP 6 ICRF ℄v"J�=H7℄�

X = sin d cosE , Y = sin d sinE , Z = cos d . (8)[�Rv{L – ���YH,u X � Y � Z vRZn;A\ [19] �� ITRF joq CIRF L||)sj4J R(t) ℄z�4J W (t) �
R(t) = RZ(−ERA) , (9)

W (t) = RZ(−S′)RX(yp)RY (xp) , (10)
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S′(t) = 0.0015(a2

c/1.2 + a2
a)t . (11)

xp ℄ yp � CIP C� ITRF vz{6� ac ℄ aa (8�#tSz�℄d�z�vH* (m#���) �Rvjo"�Y|)sjvEB��1|�sRZrvÆ)2�(UAN�|)4 CIPfvsj� CIPz6Æ)EB
℄|)EB
℄v2�(UAN�Ev�=�Pprv#X�6w�`(�v6�℄�d ITRF q ICRF vjo7℄�
[ICRF ] = B · P (t) · N(t) · R(t) · W (t)[ITRF ] , (12)�℄ B �.LEB
�Lv4J� P (t) �{L4J�N(t) ���4J�>2�{L℄��4J(8'Y��6 ICRF ℄[� P (t) Hp\�#X�[� N (t) Hp\G#X�|)sj4J R(t) a�q4l�\eeWR�z�4J W (t) %�qz{6 xp ℄ yp �E`jo"�5�|�{L℄��(U��V�vÆz2��b{L℄���Ry�v�V�_VFnf6{L℄��v�KH��$ IERS℄	ARvjo~Y�v|�En���f	Aw�`(�6�v|�En�6,�x,=2v(L9�b`jo"�6nSFw)|W [20] �

(4) UT1 7g\:5|)sj� ERA ℄4l�\�eWR (GMST) vI6�Hu [21]

ERA = GMST − q − (∆q)s , (13)�℄ q �Æ)℄!&� CIO v�Z.� (∆q)s ��`(�GZ.vQ�B(�[� GMST ℄
UT1 v7g\�u

ERA = 2π(0.7790572732640+ 1.00273781191135448t× 36525) , (14)�℄ t �d J2000.0 �yv UT1 =u^�n�
UT1 v VLBI E�S9"Bq6_<sv(�<R�	b[� UT 1 − UTC JISV�FbEC GCRS vZ.&���=bJIZ%v�`(��H�,u4l�\eeWR GAST ℄ ERA vI6� [14]

GAST = ERA+ 4612′′.157482t+ 1′′.39667841t2 − 0′′.00009344t3 + 0′′.0000188t4+

∆ψ cos εA −
∑

iCi sinαi − 0′′.002012 , (15)�℄ ∆ψ cos εA �.�v	�?L�� Ci �H*� αi �����ek7℄s2vw`�E�7 2 �� (GAST −ERA) 8\h CIO vGZ.� (∆ψ cos εA −
∑

iCi sinαi − 0′′.002012)Hy�
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[14]t5e αi I+ Ci/µas

Ω −2641

2Ω − 63

2F − 2D + 3Ω − 12

2F − 2D + Ω − 11

2F − 2D + 2Ω + 5

2F + 3Ω − 2

2F + Ω − 2

3Ω + 2

l + Ω + 1

l′ − Ω + 1Rv	�?L���=5b�`(�vGZ.�6.�v	�?L�℄	F.Lh�=%Y GAST℄ ERA vI6gq mas ,���&Y��v ERA C��M_EB
�
(4) Z.℄Z!��eWvs℄�eW#X-bU���vZ%�Z.�Od`(����Y�RvEB6�B�fY�Z.℄Z!vi���|vY�-baRt��6 ICRF ℄�Æ�v#X2bZ.℄Z!�6Rv2�EB
℄�Z.℄Z!bUd CIO ℄ CIP vZr��v�Z%v℄!#X�	bHY�Evvi��\ J2003.0 v CIO v℄!Z.℄℄!Z!�B8Y�w�`(�v2�EB
��'3���HY�Evvi��\ J2003.0v`(�v�Z.℄�Z!� J2003.0 v`(�vGZ.℄GZ!��b5=�v(��W7(�℄�^j(��W7(�?�' ICRF v X f~-l��^j(�:�b5���|bgjv(���bw�?12�vpr��|R'�Ny�I�(�v"��p|bZr℄prvsR�K��Eb5��f6- 0.1′′ vL��Rv{L

– ���YC�~�5����bax(�<R�	A�y CIP �X � Y {6v7g\�(�<Rb GCRS ℄ J2000.0 �ZrEB
�Lv~C5(�%%b 2 �N��
4 ���m�!7 3 8\Æ�Ij℄R�Q6�v*��� 3 �31�"GXC� =6	|�R8� T8�

FK5 ICRS
_mGD8 4
mGD8gX b�*)
xa)� *�xo�4
GD� H�GD���K� D�xK�fXT fX�
CEP CIPa)� CIOREB6vY�Y`(�' CIO ~l��b�`(��Ivi��/�℄���>e
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Impacts of the New Reference System on Astrometry

XIA Yi-fei1, JIN Wen-jing2

(1. Department of Astronomy, Nanjing University, Nanjing 210093, China; 2. Shanghai Astronomical Observatory,

Chinese Academy of Sciences, Shanghai 200030, China)

Abstract: Considering that improved accuracies have been achieved in observations, reference systems,

models and time scales, and that the International Celestial Reference System (ICRS) has been introduced

into use, the IAU General Assembly of 2000 resolved to adopt a new Celestial Intermediate Pole (CIP),

a new Celestial Intermediate Origin (CIO), a new precession-nutation model, a new definition of UT1,

and a new intermediate moving reference frame from 1 January 2003, thus it makes a great impact on

astrometry. There are many great changes in contents and practices of astrometry. In this paper, the

changes of terminology, concepts and definitions are described. The reasons for the changes, the influences

on classical astrometry are discussed. A set of new theory and method of astrometry are being modified,

we should catch up with development of this field.

Key words: astrometry; celestial reference system; review; nonrotating origin; precession-nutation

model
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