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Hccnemyercs pacooKeHe H3BECTHRIX 0CTaTKOB cBepXHOBLIX B ['amakTtrke (~ 300 SNR). IToka-
3aHa HeciydaiiHocTh pacnpeneneHust SNR: o rpynmam SNR npocnexxuBaroTes ciupaibHBIE pyKaBa
U IpyTHe TaJakKTH4YecKhe CTPYKTypsl (0ap u ap.), pacupeneneane SNR u ux rpyrmm peryssipHo ¢ re-
puonom 7/N, rae h=2, 4, 6. O6uapyxensl naptHepbl SNR 110 KOHGUrypauusaM (aHTUIOMBI, TIPOTH-
BOCTOSIHUS U JIp.).

OCHOBHBIC TIPEJCTABICHNS O JOKAJIM3AIUH OCTATKOB CBEPXHOBBIX OBUIM IOJY4EHBI TOTJAA, KOTJa
ux OBIJIO M3BECTHO HECKOJBKO AecATKOB. Cpeau HHX: KOHLEHTPALUWH K O4Y€Hb TOHKOMY TalaKTH4e-
ckomy nmucky, SNR | — k nentpy [Namaktuxu, SNR || — k cnupansHbIM pykaBaM. B »aTHx pamkax pac-
npeJeseHne ciay4JaiHo.

3a mocnennee Bpems (et 10-20) umcno usBectHbix SNR cymectBenHo Bo3pocino, N >300. He
HPHUBEJET JIM 3TO K N3MEHEHHUIO B3IUIAI0B HA UX pacrpeencHue B [amakruke?

Mps1 ucnonbe3oBanu kataigor Green (2004) [1], sxmovatomnuit 231 SNR; Gosbiias 4acTb ux HabIO-
Janach B paguonuanasone. M3 npyrux MCTOYHMKOB nobaBieHo eme 65 oobekToB [2, 3]. MHoro oc-

TaTKOB Ha |b| <1.25° otkpeiTo rpynmnoi Brogan [2] ¢ moMomipio paaroTeneckona ¢ JTMHHON 06a30it
VLA 90 cm. [Ipu aTom onu cuutaroT, uTo SNR B 3T0# moJioce erie 04eHb MHOTO. A BOT Ha |b| >1.25°
OTKPBITHI TIOYTH BCE.

Opnako, conoctapumM uncia SNR mo katanory Green mo o6e CTOPOHBI OT |b| =2° (okomo 80 % Ha
|b| <2° n 20 % Ha |b| > 2°) ¢ 9nuCcIaMH UCTOPUYECKUX CBEPXHOBBIX SN, BCIBINIKE KOTOPBIX HAOIO1a-
nvchk B Hamry 3py. 3a 2000 net 3apeructpupoBano 10-11 senbimiek. M3 Hux Ha |b| =1.4° tompko SN
Tycho, ocranbHbIe Ha |b| >2°. T. e. nporuBononoxHas kaptuna: 10 u 90 %.

Msi pacemotpenu Bce = 300 SNR u 1Be BEIOOpKH: |b| > 3°, ataxke ucropuieckue SN.

ITo Bcem SNR momyuenst pactipenenenus mo | (puc. 1, a) u b (puc. 1, 6). Ha 10HBIX mmporax Ha
cTopoHe 1eHTpa ['amakTuku mouTH B aBa pasa 6osbiie SNR, ueM Ha ceBepHBIX; HAa 00paTHON CTOPO-
He — Ha000poT. Acummerpust BuaHa U o |: max cmernen ot oxumaemoro | =0 (uentp Namaktuku) K
I =6.7°. Ctoco60M HanMEHBIIUX KBAJAPATOB OmpeesieH HakioH mojockl SNR k mrockoctu [Manaktu-
Ku b= (1.2O + O.5°)Si n(l - 43°) CO CpPEeIHEKBAPATHYHBIM OTKIIOHEHHEM G(b) =1.6°. Tlo-BuguMOMY,
3TO OTpPaXKaeT UCKPUBJICHHUE IIOCKOCTH I aJaKTHKH.

Knaccuduxarms SNR | 1 SNR |1 tuna B katanore Green samenena Ha 3 tuna: S, F, C. 1o HUM MbI

HE 3aMETUJIA 0COOBIX Pa3IUuuil 0 OTHOLICHHUIO K CIIUPANBbHBIM PyKaBaM, MO3TOMY OoJiblie He OynemM
ee kacatbes. Ho cBsi3b SNR ¢ pykaBamu Bce e BUAHa Ha puc.l, a. [ 1aBHBIA MaxX OTHOCUTCS K PyKaBy

Crpenbra. Bropuunsie max: 8 Opuone (i ~ 70°), B Kuie, B obmactu [lepces (I_ leOO). Ecim SNR

JIC)KAT Ha CIHUPAJIbHBIX PpYKaBaX, TO IO OTHOIICHUIO K COJ'IHLIy AOJIKHBI BBIACIIATHCS HAIIPABJICHUA
B3aMHO ITPOTHBOIIOJIOXHBIC U IMOYTHU NEPIICHAUKYIIIPHBIE WM. MoxHO OBLIO OXuaarb, 4TO CTaTHU-
CTUYCECKHU BBIACIATCA I'PyHIlbl C TAKUMU HAIIPABJICHUSIMMU. N oun IICI‘/’ICTBI/ITCHI)HO BBIACIIUIINCH. He-
OXXUAAHHOCTBIO CTAJIO TO, YTO HEC TOJIBKO CTAaTUCTUYCCKHU, HO HHAUBUAYAIIBHO MOXXHO 0T06pa)i(aTB
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Puc. 1, 6. Pacnpeoenenue SNR no wupome b. Ilpusedenwvt cucmoepammor no ecem SNR (pasmvim ucmounuxam [1-3]
coomeemcmeyem pa3Hds WMPUXoeKa), a maxace ¢ pazouskou na 2 epynnet no doaeome 1(300°—0-60°) u

1(60° — 300°)
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napbl-Tpoiiku u jgaxe uersepkn SNR B kondurypamumsx, Al=I, -1, ~knr/2, A|b| =|b2|—|b1| ~0, xo-
TOpBIE YCIIOBHO OyaeM 0003HadaTh Kak

coenunenust (A), npu |, =l,, b =b,, k=0

anrunoas (B), mpu |, =l £m, b, =D, k=2

kBanparypsl (C), npu |, =, +7/2, b, =b,, k=+1,

nporusoctosinus (D), mpu |, =1, +7, b, =b, k=2

B y3koii skBaTopuanbHoi nosoce, rae SNR MHOTo, HAWTH TApTHEPOB 10 TAKUM KOH(QUTYparusMm
HecnoxHo. C yBeImdeHHeM |b| gucio SNR OvicTpo mamgaer. Tak Ha 2°<|b|<10°, omHa SNR mpuxo-
autest Ha 94 kBaapaTHBIX Tpagyca. [Ipu ciydaliHOM pacrnpeleeHny HalTH MapTHEPOB MO KOH(HTY-
paly MasoBeposiTHO. TeM He MEeHee OHHM He MPOCTO BCTPEUYAKOTCS, HO TIOYTH BCEra MMEIOTCS. DTOT
BOITPOC MBI H3YUHIIH 1O IByM BBIOOpKaM.

[lepBast Be1OOpKA — * |b| >3°" — conmepxkut 39 SNR. B kauecTBe kputepueB oTO0opa IpUHSTO:

1) yrmosoe paccrosnne mexay uentpamu SNR-naprrepos p=Kkmn/2+(d,+d,), rae d — yrmossie
pasmepsl SNR,

2) p=kmn/2+ B/ 2, Toe p — cpenHee yriioBoe paccrosare Mexay SNR Ha mmpore |b|

Stum kputepusiM ynosnersopsior Bee 39 SNR npurom, uto (d; +d,) B cpentem pasro 2.5°. Jlau-
Has PEeTyJIAPHOCTh WIM TMEPHOJMYHOCTh COYETAETCS CO CIyYalHBIMHM OTKJIOHEHUSIMH OT HMICATBHBIX
koH(puryparmii. 1o wunoctpupyer puc. 2 it Al u Ab ¢ rayccoBckuMu KpUBBIMH, e CpeIHe-
KBajiparnuaHoe oTkioHenue no Al B 36 pa3 menbine 1r/2, amo Ab — naxe B 200 pas.
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Puc. 2. lucmozpammor omrnonenuii om udeanvhvix konguaypayuii Al u Ab (6 2padycax)

3aMeyarebHO, YTO HMHAWBHAyaIbHBIC Hapbl-Tpoliku U Oombiie SNR Ha HeOe coOpaHbl B IPYIIIBI
(puc. 3). Tax, 6 SNR okosno anrunentpa (| ~185°) o6pasyror xonsiio P. Ero aHTHIIONOM CIyKUT APyroe
koo S u3 11 SNR okosio Hanpasienus Ha nentp Famaktuku (| = 5°). 3nech 5 map B coenuHeHnn u
JIMIIIG OfTHA CBOOOHAS. Y KaKIOW M3 HUX €CTh aHTHUIIO, T. €. HE TOJBKO B IEJIOM KOJIbIa AHTHUITO/IBI, HO U
nowieHHo. TTockobKy paccTosiHust OT Hac 70 3TuX SNR pasiaudHe!, peds WaeT JIUIh O MPOSKIMX Ha He-
OecHyt0 chepy WM O CEUEHUH TYHHEJIe00pa3HoH CTPYKTYPHI B HAIIPABICHUH siipa [ alaKTHKH, CMEIIEH-
HOU Ha 6+ 7° oT 1eHTpa ["alakTUKK U POTHBOMOIOKHOM, rae SNR paconokeHbl Ha CTEHKaX TYHHEI,
npoxozsmiero yepes menTp Famakruxu (Sgr A East, | =0, b =0). Bosmoxuo 310 6ap, mompobHbI Gapam
MHOTHX JPYTUX TalakTUK. B mocnenHee Bpems o 6ape Hate ['amakTHKy TOBOPAT TOBOJIBHO MHOTO.
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Puc. 3. Pacnpedenenue SNR no neby. Ilapmuepor-anmunoodvl 0603Hauenvl 00UHAKOSbIMU YUPPAMU U CO-
eOuHeHbl
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Kax Buaro mo xkapte SNR (prc. 3), pasaenennoii Ha qBe moiaoBuHbI ¢ qonrotamu 0+90° u 180°+90°,
1o 06e cTopoHsl OT kojel P u S ectb cummeTpudHO pactionokenHsle ayru u3 SNR-naptHepoB. 310 —
BTOpO# BHJ rpynn. OHU COBIANAIOT C PyKaBaMH MO HANPaBJICHUSM U BEPOSITHO IO PACCTOSHHUSIM. A
CMBIKAIOTCS OIISITH Jke Ha Konblax Ha 85° u 265° (Opuon u Kuib).

SNR onuchIBaOT CIMpaIBbHYIO CTPYKTYPY HE TOJBKO B OOIIMX YepTax, HO U Oojee aetanbpHO. Kak
npaBmwio, SNR odepunBaioT Hamboiee IUIOTHBIE (parMEeHTHl PYKaBOB. YAWBHUTENBHO, YTO TakKHe
(parMeHTBl OKa3aJlUCh aHTUMOAaMHU. Bce oHM O6apaMu He MOTYT OBITh, HO TOTJa 3TO YTO-TO BPOJE
MOCTOB MEX/Y PyKaBaMHu.

Bropas Beibopka — “ucropuueckue SN” — comepxkut 11 3Be3n. [laptaepom SN moxkeT ObITH THOO

apyrast SN, mu6o SNR. Onu nokasassl B ojHo# ctpoke (tadin. 1). Cymst mo Al u A|b|, ybOexxnaemcs B

ToM, uto cpeau 11 3Be3nm 55 % BxoaaT B KOH(GUTYpamnuuy: ABe maphl antumnonos, Crab — Kepler (B mpe-
nmemax 1°) m SN 185 — SN 3C58 (8 mpenenax 5°), u omna mapa B kBagparype, SN 1408 u SN 668.

Tadaunua 1. Kongpueypayuu ucmopuueckux c6epxnoguix u ux napmmepos

k=01 k=0; £1 k=12
O603HaueHNEe | b |A I | Alo| O0603HaueHe I b |A I | Alo| | [al] | Alb|
SN185 RCW86 3154 -23 | 29 | 0.7 | SN1181 3C58 130.7 31 2 1.8 | 184.7| 0.8
G 3125 30 HB3 1327 13 (888 1.0 |181.8| 0.1
CTB72 419 41
SN396 173 -22.0

SN668 160 5.0 SN1408 CTB80 69 27 | 37 | 3.0 | 910 | 2.3
CTB13 1564 -12 | 36 | 38 G 653 57| 33| 15| 874 | 15
HB9 1609 2.6 09 | 24 DA495 65.7 1.2 919 | 0.1
SN902 CTA1 1195 102 PKS1209 51/52 296.5 10.0 177.0| 0.2

SN1006 3276 146 | 24 | 04

Lupus Loop 330 150

SN1054 Crab 1846 -5.8 SN1604 Kepler 45 68| 03| 06 [180.1| 1.0
G 48 6.2 (888| 0.1 |1798| 04
DA530 933 69 (913 11| 913 | 11
SN1572 Tycho 1201 14 |[91.3]| 0.1 G 3014 -1.0|893| 0.0 |181.3| 0.4

288 15 894 | 04

30.7 1.0

SN1667 CasA 1117 21| 26 | 1.1 MSH11-54 292 1.8 180.3| 0.3

CTB109 109.1 -10 | 26 | 1.8

G 1143 03

Te xe u ocranbabie SN cBszanbl ¢ SNR Bo Bcex Bumax KoH(urypaiuii. Hucmo cesizeii Ooibiie
gucia SN. Uckimouennem ciayxut SN 396 ¢ nanbosnblieit mmpotoii b= 22°, Ho Ha b =22° He uckanu
SNR.

CrnyvaiiHOoe MOZIeIMPOBaHKe NOKa3ano, 4yTo 10 14 % Bcex map MoOXeT ObITh CIIy4aliHbIM, HO TPOHKH
U YETBEPKH CIyYalHBIMH HE OBIBAIOT. A pealbHO UX MHOTO.

Kak BugHO 13 Ta0I. 2, SN 00HAPYKUBAIOT TaKXKe PETYISPHOCTh OTHOCHTEIBHO TAKUX OPUEHTHPOB
Heba, kak mosic 3oauaka (E), mosc I'yima (GB), mosic mmypos (S). Iocnennuii 00beaunser 4 paano-
neriu (I-1V). [peacrapistonue nosic 0OJbLIME KPYTH OMUCHIBAET YPaBHEHHUE:

tgb=tgh sin(l 1),

rae | — monrora BocxomsIiero y3ma kpyra Ha rajaktuueckom skBatope MW, b — yron HakioHa
Kk MW.
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Yrnosoe paccrosiare SN oT kpyra, P, BeMHCIsIeTcs 1o Gopmyre:
sinp =cosh*sinb—sinb* cosbsin(l —1*),

B YaCTHOCTH, P = B — SKJIMIITHKAIIBHOM MrpoTe JIL E.

Tabémuna 2. [Ipunaonescnocmo SN nosicam neba

E(" =187°, b —60°)| GB(296°, 22°) S(138°, 69°) | MC(70°,52°)

SN B, ° SN P, ° SN p, ° SN
SN Kepler| 2.3 SNCasA | 3.6 | SN 185 | —2.9 | SN1408 | 2.5
SN 396 0.0 SN Tycho| 2.7 | SN1181| 7.5
Crab 2.3 SN 1006 | 2.6

ITo Taba. 1 ceepxHoBas TYChO oka3zanach BHYyTpH TpeyroibHuka ¢ BepmnHamu CasA, SN1181 u
SN902, na paccrosusx 9+10° ot Hux. [Inomane Tpeyronparka < 0.25% neba ams 36 % Bcex SN.
TpeyronapHuK HaxoauTcs nocepeauHe mexay napoit SN B kBaaparype (SN668 u SN1408). Bmecte
sta rpymma u3 6 SN (55 % ot 11) 3anumaer okono 1 % ueba ¢ riertpom (1 =119°, b = 3°), nmexamum
okouto y3ina mosica I'ynna (1 =116° b=0°). B nporuBononoxuoii cropone Heba HaxoasTcs SN 1006
u SN 185.

B mpoekrmu Ha miaockocTs Iamaktuku (puc. 4) atu 8 SN u 4 paguoneriu okoio (X =0, y=0) e-
JKaT Ha y3KOU MPSMOMHEWHON Toioce, mpoxo el Boam3u Comara. [1o 3To# monoce mpoxoasT u-
Huu y3710B nosica ['yana (GB) u mosica mmypoB (S). bimzocts ot CoiHIa CBUAETEIBCTBYET, YTO
omnOku B paccrosHusix SN mano Bnusiror Ha opueHranuio nonockl. OcraneHble 3 SN eme TouHee
nexar Ha skiuntake E: Crab u Kepler —menmanexo ot y3mos E xa MW,

[TonoOHbIe mpoekuuu noka3ansl y Tammana [4] nis 5 SN, a taxke [ckockoro [5] (ast 7 SN), y
Jlosuuckoit [6] (s 6 SN) mpu pasHsIx orieHKax paccTosHui SN.

Ms1 oOpartnin BHUMaHHE HA TO, YTO PACIONOKEHHE MMeeT (opMy KpecTa; OFHO IUIeHO KpecTa
OJIM3KO K JIMHUY Y3JIOB IUIOCKOCTH S, Pyroe mieuo — BJOJb JIMHUMU Y3J10B m1ockoctu E. B miockoctu
S wm GB nexar pamuoneriu (I-1V). Kpect mo3Bossier mporHo3upoBaTh MecTa HOBBIX BCIIBIIICK
CBEPXHOBBIX: ¢ BepossTHOCTRIO 6/11 Ha mnormmamu 1 % meba oxomo Tycho, ¢ BepositHocThIO 3/11 B 30-
JIMaKaJIbHOM TOsICE.

KoHpurypaiyn MOXHO HCIOJIb30BATh ITPU MIOMCKE HEM3BECTHBIX CBEPXHOBBIX U B APYTHX CIIydasiX.

Habmronaembie koH(purypauuu B pacupegencHun rpynn SNR u uaauBuayanbHeix SNR BHyTpH
TPYII MOTYT CIIY)KHTh IPOSBICHHAMH KPUCTAIUIONON00HOM MeTprkH Beeit cuctembl SNR u Bceit Na-
JAKTUKH.

[To-BuauMoOMy, PacIoNIOKEHHE CIUPATBHBIX PYKaBOB M MONEPEYHBIX UM CTPYKTYp, a Takke OT-
JIeTBHBIX ()PAarMEHTOB BHYTPHM HUX OKa3bIBAeTCs OoJiee PEryJisipHbIM, YeM IPEIIoarajoch 10 CHUX
nop. DTa peryJsipHas COBOKYITHOCTb OCBEIACTCS BPEMsi OT BPEMEHHU CAMBIMH SPKHMHU OOBbEKTAMU —
CBEPXHOBBIMH 3Be3JJaMU. A TO 00CTOATENLCTBO, 4To Habmoaaemble SNR moKanmu3yoTcs Ha rpaHHUIIaxX
IUIOTHBIX ()parMeHTOB, Ha (hparMeHTax pyKaBoB, M BOOOIIE Ha Mepenaax IIOTHOCTH, IPOJIUBAET CBET
¥ Ha OJIHYy M3 NPHUYUH B3PHIBOB. MPEICBEPXHOBAs 3Be3/a, OKa3aBINAsCs MPU CBOEM JBH)KCHUH Ha
Oapbepe IIIOTHOCTH, HCIBITHIBACT PE3KUH CKa4OK CKOPOCTH, COTPSICEHHE MOKET CTaTh IIyCKOBBIM Me-
XaHM3MOM B3DbIBA.
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6 y Nctopuueckmne SN n SNR
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Puc. 4. [Ipoexyuu ucmopuneckux c6epxHogulx Ha canaxmuieckyro niockocms X u'Y (8 kunonapcexax)

BriBoabI

B pabote nokazaHbl BaxXHBIE 0COOEHHOCTH Pa3MEIeHHs OCTATKOB CBEPXHOBBIX B IMPOCKIIMU HA He-
OecHy10 cepy M YaCTUYHO B MPOEKIINH Ha TUIOCKOCTH | aakTHKH.

1. 13-3a ocTaromeiicst CeNeKInu HaOMIeHUH, paHo cunTaTh, 94To AucK SNR o4eHb TOHKHUH.

2. ITo Bompocy o ciryvaitHocTu pacnpeneneHuss SNR monydeH yBepeHHBIH OTBET:

a) Pacipenenenne SNR u ux rpynn perynsipHo ¢ nepruogom 71t/n. CitydallHbl JTHIIb MAJbIE OTKIO-
HEHUsSI OT MePUOJNYECKUX KOHQUTYpauid. TO MOATBEPKACHO U CIyYaHON CUMYIIAINEH.

b) B pykase Ilepces naxomsitcst 6 u3 11 SN, onu 3anonustror <1 % rmromanu Heba. Ene 3 SN — B
30IMaKAILHOM TI0siCe. DTO MO3BOJIAET IPOTHO3UPOBATH MeCTa OyMyIIUX BCIIBIIIEK.

c) ITo rpynmam SNR mpociexuBaroTcst CiupaibHbIe PyKaBa i HEU3BECTHBIE MAJTAKTHUSCKUE CTPYK-
TYpPBI — BO3MOXKHBII 0ap U MOCTBI MEXKILy PyKaBaMH.

3. Halinennas mepuofu4HOCTh HAIOMUHAET KPUCTALTHYECKYIO, YTO BEPOSTHO CBS3aHO C TOIIOJIO-
ruel ["amaxkTuky.
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JlokaJtizanisi 3a1MIIKIB HAAHOBUX 3ipok y ["amakTumi

I'. b. AnicimoBa, P. b. lllanosa

JocmimkyeThest po3TanryBaHHs BimoMux 3anuinkiB HagHoBuX y [amaktumi (~300 SNR). IToka3zano
HeBHIAAKOBICTh po3noairy SNR: 3a rpymamu SNR npociikyIoThes criipaibHi pyKaBy Ta 1HIII rana-
KTHYHI CTpyKTypH (Oap Toimo), po3momin SNR Tta ix rpym perysspHo 3 mepiogom /N, me n=2, 4, 6.
3uaiineni mapraepu SNR 3a koH}iryparisiMu (aHTUIIOAN, TPOTUCTOSHHS T 1HIII).
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Localization of Galaxy Supernova Remnants

G. B. Anisimova and R. B. Shatsova

The location of the known supernova remnants in the Galaxy is investigated (~300 SNR). The non-
random SNR distribution is obtained: the spiral arms and other galactic structures (the bar, etc) are
revealed; the distribution of SNR and SNR groups is regular, having the period n/n, where n =2, 4, 6.
The SNR partnersin configurations (antipodes, etc) are detected.
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