
NPM2 AND HIPPARCOS PROPER MOTIONSZ. ZHUDepartment of Astronomy, Nanjing University210093 Nanjing, Chinae-mail: zhuzi�nju.edu.
n
ABSTRACT. Comparing the Hippar
os proper motions with those of the Li
k NPM2 Catalog,whi
h provides absolute proper motions of obje
ts measured dire
tly relative to external galaxies,we found that the two 
omponents of the spin ve
tor, !x and !y, are apparently less than thevalue of 0.25 mas yr�1 for the un
ertainty of the Hippar
os inertiality, while the 
omponent !zis about three times that value. Inspe
ting the magnitude- and 
olor-dependent pattern of theproper-motion di�eren
e, we found that there is no strong systemati
s existing in the NPM2with respe
t to the Hippar
os proper-motion system.
1. INTRODUCTIONThe re
ent released NPM2 Catalog is the se
ond part of the Li
k Northern Proper Motionprogram (http://www.u
olo
k.org/~npm/NPM2; Klemola et al. 1987) whi
h 
ontains absoluteproper motions, a

urate positions, and BV photometry for 232062 stars from 8 magnitude to18 magnitude in B band. There are 347 NPM2 �elds in total 
overing from +83 degree to�23 degree in de
lination. The RMS errors of the NPM2 absolute proper motions are about 6mas yr�1 in ea
h 
oordinate, 
omparable to the NPM1 errors. The preliminary version of theNPM2 gives 196639 stars, whi
h in
ludes 4395 Hippar
os stars and about 80000 stars in theTy
ho-2 Catalogue.The purpose of this study was to 
ompare the NPM2 proper-motion system with Hippar
osin order to examine the inertiality of the Hippar
os system. In parti
ular, we analyzed thepossible sour
es of systemati
 errors in the NPM2 system whi
h might infe
t our solution of theproper-motion systemati
s.2. SYSTEMATIC DIFFERENCE IN PROPER MOTIONSConsidering the possible 
ompli
ations arising from the Hippar
os observations of binary,multiple, and suspe
ted non-single systems, we ex
luded all of these stars found in the Hippar
osCatalogue in our analysis. Thus, only 3768 single stars remain for the analysis, whi
h are
ommon to both NPM2 and Hippar
os 
atalogues.In our previous work, we have 
ompared the SPM 2.0 proper motions with those of theHippar
os (Zhu 2001). In a similar way, the spin ve
tor (!x, !y, !z), whi
h represents therotational di�eren
e between the two frames, are determined by a generalized least-squaresmethod. It is noti
ed that some proper-motion data, both from the NPM2 Catalog and fromthe Hippar
os Catalogue, might have large measurement errors. To ex
lude extremely erroneous95



proper motions, the 2.6� prin
iple is introdu
ed to our pro
edure. Thus, all stars that 
ontributelarge residuals to the solution will be reje
ted, and then, we obtain a more reliable result. The
orresponding spin solution was obtained and is listed in table 1.Table 1. Systemati
 di�eren
es of the NPM2 and SPM 2.0 relative to the Hippar
os proper-motionsystem.Number of stars !x !y !zNPM2-HIP 3519 +0.11�0.20 +0.19�0.20 +0.75�0.28SPM2-HIP 9356 �0.10�0.17 �0.48�0.14 +0.17�0.15It is shown that the two 
omponents of the spin ve
tor, !x and !y, are apparently less thanthe value of 0.25 mas yr�1 for the un
ertainty of the Hippar
os inertiality, while the 
omponent!z is about three times that value. The di�eren
es between the SPM 2.0 and Hippar
os are notthe same as NPM2-HIP, though both the SPM2.0 and NPM2 proper motions were measureddire
tly in an inertial referen
e system with respe
t to extragala
ti
 radio sour
es. A possiblereason might be the systemati
 shift between the NPM2 and SPM 2.0.In order to examine the magnitude- and 
olor-dependent di�eren
es in proper motions be-tween the NPM2 and Hippar
os, we have 
he
ked the systemati
 di�eren
es of the proper mo-tions. It indi
ates that no signi�
ant magnitude- and 
olor-depended systemati
s are foundin the NPM2 proper-motion system. It is noti
ed the magnitude-dependent systemati
 errorsfor the brightest NPM2 stars were already removed in the NPM2 redu
tion. Furthermore, thepresent range of magnitude is too low to 
he
k the magnitude equation of the NPM2 proper-motion system.3. REMARKSThe Hippar
os Catalogue is a realization of the ICRS system, whi
h was �nalized via aspe
i�
 link program by various observational te
hniques (Lindegren & Kovalevsky 1995; Ko-valevsky et al. 1997). Its proper-motion system is believed to be quasi-inertial to within �0.25mas yr�1 for all three axes with respe
t to distant extragala
ti
 obje
ts. The proper motionsof the NPM2 Catalog are absolute, measured dire
tly in an inertial referen
e system, the twoproper-motion system should be 
oin
ident.Analyzing the proper-motion di�eren
es between the NPM2 and Hippar
os 
atalogues, wefound that 
omponents !x and !y are apparently less than 0.25 mas yr�1 in absolute value,while the 
omponent !z is as large as three times this value. It is 
on�rmed that no signi�
antmagnitude- and 
olor-equation is existed in the NPM2 proper motions, 
ompared with theHippar
os proper motions, in the range from 8 to 12 magnitude.This work was supported by the National Natural S
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