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UHAEKCHI

MHaekcebl YAK, BEK , ISBN, ISSN, DOI, CODEN .

YAK — YHUBEPCAAbHbIM AECATMYHAS KAQCCUdbukaumg. UDC — Universal
Decimal Classification. MeXXAYHAPOAHbIM CTAOHAQPT KAQCCUAOMKALLMM
Nno Tematmke. B Poccumm AAq eCTECTBEHHO-HAYYHbIX CMELMAABHOCTEM
MHAEKC MOoAAEPXMBAETCH U M3aaeTca BUHUTU (BcepocCmmckmm
MHCTUTYT Hay4yHOM 1 TexHmYeckomn MHdpbopmaLmm).

BBK — bubAnoTeyHo-bnbAanorpadomyieckas kKaAaccudoumkaumg. Paboume
TAOAMLI MPEAHA3HAYEHbI AAS OPTAHU3ALMKM OUDBAMOTEYHDBIX GOOHAOB,
CUCTEMATUYECKMX KOTAAOTOB M KAPTOTEK.

v/ ISBN, ISSN — YHMBEPCOAbHBIE HOMEPT AAT MAEHTUAOUKALLMM

N3AABAEMDBIX KHHAT 1 MEPMNOANHECKMX M3AQHUMN.

DOI — YHUKAAbHbIM MHAEKC MAEHTUAOMKALIMM SAEKTPOHHbBIX (M HE TOABKO)
PECYPCOB. Hanpumep TaKOM MHAEKC MOAYHAKOT CTATbM B HAYYHbIX
>KYPHOAQKX.

CODEN - YHMKAAbHbIE, LLUECTM3HAYHbIE TEMATUYECKME MHAEKCHI,
KOTOPbIE MAEHTUAOULIMPYIOT MYOAUKALMM KAOK MEPUOAMYECKME
NyOAUKALMM, TOK K KHUTU.
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[MpaBUAG OCPOPMAEHUS

npe3seHTauumum
CoaepXaHme

LLUpndoT meHee 16 NT. MAOXO YUTAETCH MPU NPOEKUMM HO SKPAH. [pu
CO3AQHMU CAOUAQ HEODXOAMMO MOMHMUTb O TOM, YTO PE3IKOCTb
M300PAXKEHMI HO ODOABLLIOM IKPAHE MOXET ObITb HUXKE, HEM HA
MOHUTOPE.

KoK B Npe3eHTaLMM TOK U B AKOOOM CTAThE XXEAATEABHO MCMOAb30BATH HE
BoAee 3 TMMOB LLUPUMADTOB.

CpeAHUM pACYHET BPEMEHU, HEODXOAMMOTO HA NPEIEHTALMIO BEAETCH
MCXOAS MX KOAMYECTBA CAAMAOB. OObIHHO HO OAMH CAOMA HEODXOAMMO HE
MEHEE ABYX MUHYT.

BOABLLIOE KOAMHECTBO DOPMYA HO CAOMAE HE YMTAETCH. Ha CAamA
BbIHOCSATCA TOABKO COMbIE FTAQBHbIE GDOPMYAbI, TOATOMKN, BEAMYMHDI,
3HAYEHMS.

AyHLLIE YUTAETCH CBETAbIM TEKCT HO TEMHOM OOHE.

He.A.OI'IYCTl/IN\O BKAIOYEHME DOABbLLIMX MOCCMBOB YACAEHHbIX AQHHbIX B BUAE

AAVHHbBIX TAOAULL. [PAOUKM, TMCTOTPAMMBbI U AMATPAMMBbI MPEACTABASIOT
MHAoOPMALMIO DOAEE HATASAHO.

Bce pbUcCVHKM U TDADOUKU OO93ATEABHO AOAXKHBI COAEDXATL MOAMUCK HAO



KONMU4YeCTBO Cny4yaes

[MpaBUAQ OCPOPMAEHUA
npe3eHTauu

l MNPEeANOAOXKMM, HTO OYHKLLMOHAABHAS

MOCAEAOBATEABHOCTb(MAM PSIA) ONPEAEAEHBI HA

HEKOTOPOM MHOXECTBE. é

PUKCHUPYEM MPOM3BOABHYIO TOYKY M3 MHOXECTBA U
PACCMOTPUM...
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BeJIMYMHA MAaKCUMalibHOro OTKNOHEHUA B MC. AAYyTU
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HenpaBMAbHbIM PA3MEP
LLIpUAoTA

Bce KapTUHKU
AOAXHbI MUMETH
MOAMUCK HAO 43bIKE
Npe3eHTaummn.
XeAaTteAbHO
MCMOAb3OBATH
BbIAEAEHUE LIBETOM
AAT YAYHLLIEHMS
BOCMPUATAS
MHJOOPMALIMMN,



[MpaBUAG OCPOPMAEHUS
npe3eHTAauuUn

[TOAOOHOro POAQ KAPTUHKM
0093A0TEABHO AOAXHbI MMETb
ONMUCAHME C PACLLUMJOPOBKOM
BCexX 060o3HAYeHMM. ECAU
0003HAYEHUM CAMNLLIKOM MHOTO,
HEODOXOAMMO AMOO OTKA3ATHCH
OT KAPTUHKM, AMOO (ECAM BTO HE
BO3MOXHO) CAEAQTbH AAS TOKOM
MAAIOCTPALMM OTAEAbHbIM
CAQUA.
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Hay4yHasa cTaTbhS

HanmmMcaHme CTATbM

OCHOBHbIM PE3YALTATOM TPYAQ YYEHOTO B UTOTE ABAFETCA CTATHA.
Pe3yAbTAT, HE AOBEAEHHbBIM AO MYDAMKALMM, HE GBAIETCH «JOAKTOM
COBPEMEHHOM HAYKM,

YpoBEHb HOYYHbIX XXYPHOAOB PA3AMYEH. BbIOOPD M3AQHMS, B KOTOPOM
neyaraeTtcs Bawa Hay4yHas padoTa HOCTOABKO X€E BAXKEH, HO CKOAbKO
M ee COAEPXKAHME,

CTaTbs MPAKTUYECKM EAMHCTBEHHbIM PEAABHBIN pesyabTar BaLuen
PAOOTHI.

YKA3QHME HA LUTUPOBAHME ABAIETCH OOA3ATEAbHBIM ATPUOYTOM
AODOM PABOTHI (CTATbM, AUIIAOMA, KHUTU U T.A.).

XeAaTeAbHO M30eratb AAMHHbBIX HO3BAHUM AAS CTATbM, COCTOSALLLMX
ooAee Yyem 13 5 CAOB.

oW HOMMCAHWMM CTATbM XXEAATEABHO MPUAEPXKMBATLCA HEKOTOPbIX
OMPEAEAEHHbIX CTRYKTYPHbIX MOAEAEMN.
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[MpaBmuAaa ocbopMAEHUS HOYHHOMU

CTATbn, AUNAOMA

3 4ero coctomT paborta:

KAtoueBble CAOBA (Key words ) — CAOBA, MOADMPAEMbIE AAS OMMCAHMS
TEMATUKU CTATbU MAU KHUTA.

Pedoepar (Abstract) — Kpatkoe onmcaHne OCHOBHOTO COAEPXAHMS. B
pedbepaT YyaLle Bcero HE BbIHOCATCS KOHKPETHbIE PE3YALTATHI M
30KAKOYEHMS, HO AQETCS MO BO3MOXHOCTU HOMOOAEE MOAHOE OMMUCAHME
TEMATUKM CTATbM.

BeeaeHume (Introduction) — BBeaeHne B TEMATUKY CTATbU, MOCTAHOBKA
30A04M, OMUCAHME YCAOBUIM DKCMNEPUMEHTA, CCbIAKQ HA MPEAbIAYLLME
PABOTLI, MPU HEOBXOAMMOCTM — UCTOPUMYECKAS U TEMATMHECKAS CMPABKA.
OcHoBHAg YacTb (General) — Bce, 4TO Bbl CYUTAETE HY>XHbIM CKA3QATh.

3akatodeHne (Conclusions) — OCHOBHbIE BbIBOAbI M PE3YALTATHI PAOOTHI,
KHUM MAM CTATBM.

bubamorpadoums (References) — Cnmcok MCNoOAb3OBAHHOM U
NPOUMTUPOBAHHOM AUTEPATYPbI
bAaaroaapHocTn (Acknowledgments) — bBAQroaapHoCTM 30

COTPYAHMYECTBO, YKA3AHME FPAHTOB, MPU MOAAEPXKKE KOTOPLIX ObIAQ
BbIMOAHEHO PADOTA.
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CTATbU, AMNIAOMQ

Parallax distortion by the weak microlensing effect

M. V. Sazhin,* V. E. Zharov and T. A. Kalinina

Sternberg Astronomical Institute, Moscow 119899, Russia
Accepted 2000 December 11. Received 2000 November 9; in original form 2000 June |

ABSTRACT

Parallax measurements allow distances to celestial objects to be determined. Together with
measurements of their position on the celestial sphere, they give a full three-dimensional
picture of the location of the objects relative to the observer. The distortion of the parallax
value of a distant source affected by weak microlensing is considered. This means that the
weak microlensing leads to distortion of the distance scale. The gravitational deflection
causes a retrograde apparent motion of the image, which is revealed as a negative parallax. It
i$ shown that the distortions may significantly change the parallax values when they amount
to several microseconds of arc. In particular, at this level many measured values of
parallaxes should be negative.

Key words: gravitational lensing — reference systems — stars: distances — galaxies: active —
quasars: general.

bodies induce a non-stationary curvature of space-time in the
Solar system. making a ray from a celestial source move along a
Very long baseline interferometry (VLBI) has achieved a precision curved trajectory. The positions, velocities and masses of the Sun
level of position measurements of tens of microarcseconds (Ma and planets are known with a high degree of accuracy, which
et al. 1998; Gontier et al. 1999). VLBI may soon achieve an permits a precise estimate of the gravitational effects in positional
accuracy of several microarcseconds, or the fundamental limit of measurements.

1 INTRODUCTION
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s ODOPMAEHME AUMAOMA.

v/ TUTYABHOS CTPAHULLA AMITAOMA AOAXKHO COAEPXATb HO3BAHME
y4eOHOTro 30BEAEHMA, DDAMMAUIO UMA U OTYECTBO ABTOPA, HA3BAHME
ero AMMAOMHOM PABOOTbI, OTAEAEHME UAM KODEAPY, HO KOTOPOU
AQHHQAS PABOTA ObIAQ BbIMOAHEHA, DAMUAMIO HOYHYHOTO
PYKOBOAMTEAS, FOA 3ALLIUTBI AUTTAOMOA.

¢/ B 30BMCHMMOCTH OT TPEDOBAHMM KAADEAD BO3MOXHO HOAMYME
NOAMUCU HA TUTYABHOM CTPAHMLLE 3ABEAYIOLLLETO KATCDEAPOM.

v/ B AMnAOME 0OS30TEABHO AOAXKEH MPUCYTCTBOBATH CMMCOK

AUTEPATYPbI. HEFAQCHOE NPABMAO — KOAMHECTBO CTPAHMLL =
KOAMYECTBO CCbIAOK B CMMCKE.

v/ B cpeaHem B AMMIAOME OKOAO 50 CTPAHMLL. BOAbLLIGS YOCTb KOHKYPCOB

HE MPUHMMAOET K PACCMOTREHUIO CTYAEHYIECKME PADOTHI OBOABLLIETO
obbeMQ.

v  AMNAOM AOAXKEH COAEPXKATb OCHOBHbIE COCTABASIOLLIME HOYYHOM
PABOTbI MAU CTATbM (BBEAEHME, OCHOBHYIO YOCTb, 3AKAOYEHUE).



[MpaBUAO 0oCcOOpPMAEHUSA CCbIAOK
HO AUTEPATYPY.

‘|-7 CCbIAKM HO AUTEPATYPY.
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CCbIAKM HO AMTEPATYPY OOA3ATEABHO BBIAEAIOTCSH B OMOAMOTPAOUIO B
KOHLUE AtOOOM pABOTHI (KHUIMM, CTATbU, pedoepaTsbl, MAAHbI, 3A9BKM M T.
A.).

[1OPAAOK PACCTAHOBKM AUTEPATYPbI B CMIUCKE MOXET ObITb OTAEABHO
PETAOMEHTUPOBAH DOPMATOM XYPHAAQ, B KOTOPOM MU3ACETCH
PABOTA MAU UHBIMU TPEDOBAHUIMM K OGDOPMAEHMIO.

COCTOB CCbIAKM (4TO, KOK M B KOKOM BMAE YKA3bIBATL) TAK XKE
AOMOAHUTEABHO PEFAOMEHTUPYETCS B TOEDOBAHMAX K OCDOPMAEHMIO
MATEPUAAOB.

ECAM HUKOKMX YKA3AHMM HET, CCbIAKA YCTAHABAMBAETCA No [OCTy.

CCbIAKM HO DAEKTPOHHbIE PECYPChI AOAXKHbI COAEPXKATbL KOK MOXHO
BoAEE MOAHYIO MHADOPMALMIO O TOM, TAE MMEHHO MOXXHO HAMTU
MCMOAb3OBAHHbIM MATEPUAA. XeaaTtereH nHaekc DO,

ECAU Y SAEKTPOHHOIO MATEPUAACQ ECTb KOHKPETHbIE BbIXOAHbIE
AQHHbIE, OHM YKO3bIBAIOTCS B MEPBYIO OYEPEAb.



CosaaHne cobcTBEHHOM
oubAuorpacduvyeckoun 6asbl.

s brbAnorpaddmg K Cctatbe M COOCTBEHHAR OA3a

v

bUbAMorpadma K CTATbe BbIMOAHAETCSH CTPOrO B YKA3AHHbIX
M3AQTEABCTBOM TPEDOOBAHMAX. HOAMYME BUBAMOTrPAdomm
CEepPbe3HO MOBbILLAET MNEPBMYHbIM YPOOBEHD OLLEHKM BaLLen
PAOOTbI BHE 3ABMCUMOCTM OT €€ TEMATUKM.

Bam HEODXOAMMO CO3AABATH CBOKD COOCTBEHHYIO
ombAnorpadomyeckyto 6asy. Coctar 6A3bl: OTAEAbHO
AMTEPATYPA MPOYUTAHHAA BOMM, OTAEABHO BALLIM
COOCTBEHHbIE PADOOTHI.

CCbIAKO HA MPOYUTAHHYIO Bamm ctaTtbto AOAXKHA CoOAEPXATH
HA3BAHWME ctatbu. NoXXeAAHUIO B AQHHYIO A3y MOXHO
BKAIOYATb M pedoepaTbl CTATEMN.

Crnmcok BaLumx padoT nNpuroAmMtCd KAk rnpm HANMUMCAHUM
AMMNAOMA, TOK XK€ MNP HAMMCAHUKM KOHAMAQTCKOM MAM
AOKTOPCKOM.



Pedbepupyemsbie u He
pedcdepupyemblieé UCTOYHUKM

".7 Pedcbepmpyembit MCTOYHMKMN.

v Pedbepupyembit MCTOYHUK — XXYPHCA, KOTOPbIM NevyaTtaeT
BaLum paboTbl TOABKO MOCAE OLLEHKM 3TOM PADOTEI CTOPOHHMM
YY4EHbIM, MPOUBAEKAEMbBIM AQHHBIM XXYPHAAOM K paboTte no
OLLeHKEe MeYATAIOLLIMXCH MATEPMAAOB HA MPEAMET UX
COOTBETCTBMSA TEMATHKE XYPHAAQ, (HAYYHOCTM) PADOTHI U T.A.

¢/ [leydaTb CTATbM B PEDEPUPYEMOM XYPHAAE (B OOABLLMHCTBE
CAYYOEB) — NPU3HAK CEPLE3HOCTU BINOAHEHHOM PAOOTHI.

v/ 3044CTytO CTATbU B XXYPHOAOX, TAE NMOAOOHbIM KOHTPOAb HE
BEAETCH, MPOUMHUMAKOTCH TOAbKO KAK AOMOAHUTEAbHbIE K CMMCKY
BALLIMX HAYYHbIX MYDAMKALMM (AAS KOHAMAOTCKOM, HAMPUMEDP).

v/ B Poccuun, Ha cante BAKa (BbicLLEM ATTECTALIMOHHOM
KOMMCCUM) CYLLLECTBYIOT CMIMCKM pedoepmpyeMbIX XYPOHOAOB
KOK HO PYCCKOM, TOK M HO MHOCTPAHHbIX 93bIKAX.



