GrBYL LU ABSBULY 2ULUBLULLULLE ShSULLYL SEALULGP
YYEHBIE 3ANTHCKH EPEBAHCKOI'O 'OCY JAPCTBEHHOI'O YHHBEPCHTETA

RGwlwh ghvnwmpynGGap 1,2000 EcTecTBeHHbIC HAYKH

Qu3uxa

YK 524.354.4-6

Ir.®. XAYATPAH

PAJUOCBETUMOCTH ITYJIbCAPOB U MATHHUTHBIE
MOMEHTbI HEUTPOHHbIX 3BE3/1

C HcrnonblosaHueM nNpHBeneHHbx B o6zope [1] ¢opmyn TeopHn pagHOH3/TyueHHA
ny/IbCapoB, MO HMCIOWKWMCA HAaG/NONATENBHBIM NAHHBIM, BLIYHC/ICHbl PagHOCBETHMOCTH
Ny TbCapoB H MarHHTHbie MOMEHTH 49| HefiTpoHHOA 3BE3abI.

1. Beenenne. 3a npouweaiuHe TPH AECATKA JIET CO BPEMEHH OTKPHITHSI My 1bCapoB
HaKoMJieH GoraTblii Hal/lO4aTe/bHbl MaTepHas, KOTOphbIi, KaK HaM Kaxercs, Gosee
YeM JOCTATOUEH A/1 TEOPETHUECKOrO OCMbICJIEHHS BCErO MMEIOLLErocss KOMIJIEKCa SB-
nexunii. CaMbIM NpUMeYaTe/IbHbIM CBOHCTBOM MYJIbCAapoOB SBJIAETCH HX OTHOCHTEJIbHO
MOLLHOE NyYyKooOpa3Hoe pagHoussydeHne. OHO coaepXHT HeoOxoaumylo nugopmalHio
0 MecTe U MexaHu3Me cBoero (popMHpoBaHus. Baxuyio nHpopMaLHio COOEPXHT B cebe
HE TOJIbKO CaMa MJIOTHOCTb MOTOKa JHEPrHH PaJHOHITYyUYEHHS, HO H rEOMETpHYECKas
CTPYKTYpa, YrJoBO#i pacTBOp paaHomyuka, ¢oopMa H MHKpPOCTPYKTypa npodmuneil pa-
JHOMUMNYJIbCOB, CKOPOCTb YAJIHHEHHS MEpHOOOB H T.A. B peaxnx cnywasx B myJsibcapax
Ha01I0Jal0TCA TaKXKe raMMa-pEHTIEHOBCKOE H ONTHUYECKOE H3JTyUEHHS, KOTOPbIE HECOM-
HEHHO BMECTE C PaIHOHIYUCHHEM SIBJSIOTCH OTAEJIbHLIMU 3BEHbSAMH CJIOXKHOTO KOMI-
JieKca ABJICHHH, 00YC/IOBJICHHBIX CHJIbHBIMH MarHHTHBIM H 3J1IEKTPHYECKHM MOJIIMH Bpa-
warolLeics HelTPOHHOH 3Be3abl. 34ech 3/IEKTPHYECKOE MOJie HMEET BTOPHUHOE MPOHC-
XOX/IEHHE: OHO reHEpHPOBaHO BpalLIEHHEM HaMarHHUYEHHON 3BE3AbI.

OcHOBHbIE XapaKTEPHCTHKH H3JTYYEHHS MYJIbCApOB, OYEBHIHO, ONPENE/IAIOTCA Mar-
HHTHbBIM MOMEHTOM [l H yrJioBo# ckopocTbio Bpauenuss 27t/ P ( P - nepuoa nysiscapa)

HEHTPOHHO# 3Be3abl. 3afayell TEOpHH SBJAETCA HaXOXOEHHE AaHAJIHTHUECKHX 3aBHCH-
MOCTeH Q18 3THX xapaKTepHCTHK. CnenoBaTesIbHO, B O1arONPHATHOM CJlyyae TEOpPETH-
4ecK il aHa/1H3 Ha0.1101aTE/IbHBIX JAHHBIX JOJIXKEH JaTh OnpefesieHHble CBeIeHHs O napa-
MeTpax (MarHWTHbli MOMEHT, MOMEHT HHEpLHH, Macca H PaaHyC) HEHTPOHHbIX 3BE3[.
MIMeHHO TaKas 3ajlaya CTOMT Nepea HaMH B ITOH H Noc/eaylOLHX paGoTax.

2. MaranaTtHbie MOMEHTHI HEHTPOHHBIX 3Be3X B nyabcapax. [lepsbie BaXHble wark
B J€Jle CO31aHMs TEOPHH MYJIbcapoB ObijiH cleslatbl B padoTax [2—6]. [To3xe cHcTeMatH-
YECKHe HCC.1eI0BaHHs No 3Toi npodsieMe ObliM NpoBeaeHbl B cepH paGor [7-12]. B pe-
3y/IbTaTe ya/10Ch Pacno’HaTh NPHPOAY MEXaHH3Ma O0pa30BaHHs PaAMOHITYUEHHS NYJIb-
capa, 4YTO MO3BOJIHJIO NOJYUHTb (POPMY.JTY A8 €ro PaHOCBETHMOCTH B 3aBHCHMOCTH OT

napametpos U u P[1]:
L=3.79-10%c2ul, P spese. 50

3pecb €, — MHOXHKTe b nopaaka 0.1, masbHelluee yTOUHEHHE 3HAUEHHS KOTOPOro

MOXHO NPOBOJAHTb NMYTEM TLIATE/ILHOO aHAJIH3a JaHHLIX HaGJIIOJEHHI C yueToM 3Haue-
HHS H3BECTHBIX NaPaMETPOB HEHTPOHHDBIX 3BE:

¢, = H/Bsing,, , (2
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rae B=2p/r’ - MarnuTHas MHOYKUKA B paHAaUMOHHOM KaHajle My/bcapa (KaHan OT-

KPbITbIX CHJIOBBIX JIHHHI), I — PaCCTOSAHHE OT LEHTPa 3Be3abl, £, = C, (Q2r/ )2~ yron,

COCTaBJIEHHDbIH KPaliHUMH OTKPHITBIMH MarHHTHLIMH CHJIOBbLIMH JIHHHSMH PadHaLHOHHO-
ro KaHaja ¢ ocblo MarHuTHo# cummerpun, Q =271/ P, nakoneu, H — HanpsixeHHOCTb
MarHHTHOrO MoJifi, CO3AaBacMOro NMPOTEKAIOWHM UYepe3 MArHHTHYIO BOPOHKY JJ1EKTpH-
4YeCKHM TOKOM nepea ee 3axsionbiBaiueM [1,12]. MaruuTHoii BOpoHKoOil Ha3biBaeTCS HHX-
HAAS YaCTb PaMALHOHHOTO KaHasa C BLICOTOM

h=1.07-10"c, i’ P™*'* cm 3)
Haa MarHMTHOH Wanko#, rae MpoHcxoaAHT (POPMHPOBaHHE PaAHOWASTYyUYEHHS nyJibcapa.
3pech C, — KO3(DHUHEHT NOPAAKA EAHHHLbI, YUHTbIBAIOUIHI BO3MOXHbIE HETOUHOCTH B

onpeneieHHH BbICOTbI MarHUTHO#H BopoukH. B (1) u (3) nponyuex MHOXHTENIb C, , MAJIO

oTAMYalowWHiics oT eauHuusl [1,10], 3aBucsLLMii OT yrna Hak10Ha O BekTOpa [ OTHOCH-
TEeIbHO OCH BpallleHHs 3B€31bl.

@opmya (1) NO3BOSAET MO HIMEPEHHBIM MOTOKAM JHEPrUM pajHoHanydenus L
BbIYHCJ/IHTb MarHUTHbIE MOMEHTbI HEHTPOHHBIX 3Be31 B ny.Jibcapax. [TosIHOLEHHBIX cBefe-
HHHi O CMEKTPA/ILHOM PAacrpee/IeHHH IHEPIHH PAIHOHATYUEHHS MYJIbCAPOB HE HMEETCH.
Ho nMeetcs GoraTblii MaTepHasl 0 NOTOKax 3Hepruu Ha yactore U =400 MI'y (8 nonoce
wupHHOH AV = ). BbiGop 3T0H uacToTbl 00YC/I0BJIEH TEM, UTO BOJIH3H Hee CNeKTpasib-
HOE pacrpe/e/ieHHe JHEPrHH HMEET MaKCHMYM, NO-BHAWMOMY, A5 GOJIBIUHHCTBA 00bEK-
ToB. IMEIOTCS JaHHbIE H O MJIOTHOCTSAX NMOTOKOB 3HEpruu Ha yacrore U =1400 My, Ho
OHH 3aMETHO MeHbilie NOTOKOB Ha uyactore U =400 MI'y. Monxas paaHoCBETHMOCTH
nyJibcapa paBHa

2
L,=8Q.,d", 4)
rae S - nOTHOCTb noToka dHepruH, d — paccTosnue myabcapa, €2, - TesecHbIl

yroJi nyuka paauou3siydenus [1]:

Q,, =1.59-107 ¢, 3’ P> )
Mo nopsaAKy NNOTHOCTL NOTOKA JHEPrHH PaAHOH3INTYYEHHS NYJIbCapa paBHa
S=4-10°107¢yS 0 =410 ;S 40 » (6)

rage S — paccunTaHHas Ha 1y MOHOXpPOMAaTHuYeCKas NMJIOTHOCTb MOTOKAa JHEPrHH Ha
400

yacrore 400MIy, B eauHuLax MAH= 10'26 3pe/c1u’ Ty, HAKOHE €, — UYHCJIO NopaAjKa

€AHHHUbI, YYHTBIBAKOLLECC OI.I.IHGKy ANMpOKCHMALHH MOJIHOrO NOTOKA JHEPrHH pagHOH3JTYy-
YEHHA NO MOHOXPOMATHYECKOMY NOTOKY:

_ [S8,dv
410788,

Su — MOHOXPOMAaTH4Y€eCKas NJIOTHOCTb NoToka duepruu. [loacrasnss (5) u (6) B (4),

noJjiyyaem CAeayroilyr0 OUCHKY A Ha(’)monacuoﬂ PaAHOCBETHMOCTH NyJibcapa:
Ly =6.06-10% ¢,y S sod 2 H3g P2 apese, @)
roe d o pacCTOsiHHE NyJ1bCapa B €AHHHLAX KMK.

IMpupasuuBas (1) x (7), nonyyaem A5 MarHHTHOrO MOMEHTa Heii'rpouﬁoﬁ 3Be3/1bl
nysbcapa

Co

1 =1.33:-107 ¢/ ®coc; " (Saod i )¢ P~ ¥ aperre. 8)

KnK
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3aech c/1adas 3aBHCHMOCTb MarHHTHOrO MOMeHTa oT nepuoaa P nysibcapa kaxyuwascs,
w60 MIOTHOCTb MOTOKa JHepruu Sy, NO-BHAMMOMY, TakXxe 3aBuchT ot P . Teneps,
uckmouas M u3 (7), Mbl nostydyaem ynodHyto opMy/ly ANs BLIUHCTIEHHS DaJHOCBETH-
MOCTEl My 1bCApPOR NO H3MEPSEMbIM NJIOTHOCTSM NMOTOKOB H PACCTOSHHSAM:

Ly =6.66-107 ;% cy?ci®* (Sand ) 2 P71 . 9)

KnK
T110THOCTH NOTOKOB 3Heprun S, , nepuoabl P u paccTosiuus d,,, H3IBECTHbIX

ny/bcapoB npHBeaeHbl B 003ope [13]. C Hcnosib3oBaHHEM 3THX JaHHBIX B TadJiHue no
¢opmysaM (5), (8) u (9) BbluKHCAEHBI MarHHTHbIE MOMEHTDI, TEJIECHBIE YrJ1bl TyUKOB pa-
OHOM3YUeHHsl H paguocBeTHMOCTH 491 nysabcapa. B nepcnekTHBe MMeeTcs peasibHas
BO3MOXHOCTb OLUEHHTb NMOTOKH JHEPriHH B AHANA30HE XECTKOr0 raMMa-HITyUYEHHs NyJIb-
CapoB, 2 TakXe OLUEHHTb MOMEHTbl MHEPUMH H Maccbl HEHTpoHHbIX 3Be3a. Ho ana Toro
4yToOb!l CYIMTb O NPaBAONOAOOHOCTH MOJIyYEHHbIX pE3yJIbTAaTOB, HEOOXOOHMO HMETDb
NPE/ICTaB/IeHHEe O TeX OWHOKAX, KOTOpble HEM3OEXKHO CONPOBOXKAAIOT HAC KAaK NPH HC-
nos1b30BaHHH (POPMY.1 TEOPHH, TaK H NPH NOJyUEHHH HEOOXOZUMBIX IKCNEPHMEHTATbHBIX
AauHbix. TIpH onpenesieHuH pagHOCBETHMOCTEH M MarHHTHbIX MOMEHTOB MNYJIbCapoOB CYy-
IECTBYIOT TPH OCHOBHbIX KaHas1a omndoK. Tak, ownbky B 1.5 pasa BO3MOXHbI B onpeje-
JICHHH TEJIECHOTO yrjia pajHOM3IydeHHs nynbcapa (5). MHOrue MOHOXpOMAaTHYECKHE

NJIOTHOCTH NOTOKA JHEPrHH S400 H3MEpEHb! OAHH HJTH HECKOJIbKO pa3, NO3TOMY OHH MO-

FyT cOAepXaTb OWHOKH B 2 1 GoJiee pa3a. [1o NOHATHBIM NPHYMHAM OLLUHOKH MPHUMEPHO B
1.5 pa3a MoryT ObITb B H3MEPEHHAX PpaccTOSHHI ny/ibcapoB. B urore, kak MOXHO npen-
noJ1oXxuTb U3 (7) u (8), owmdXxK npuMepHO B 2-3 pasa MOryT 0Opa3oBaThCA B Onpeae.ie-

HHu [ u npumepHo 5 pas — B L,. Kpome yka3aHHbIX OWIKGOK, HEKOTOpas HEONpeae/eH-
HOCTb B 3HaueHusax U u L, cywectByeT no Toii npuunte, uto B ux (HOpMYy.J1ax HMEKWTCS

MHOXHTEJIH, COACPXKALLHE NOCTOAHHLIC CO H Ck , HE HMEIOLHE XapaKkTep olwudoK B noa-
JIHHHOM CMDBICJI€ 3TOr0O MOHATHA.

Paduocaemumocmu NYJIBCUPOG U MACHUNNBIE MOMEHMBL UX nelimpouubu' 36e30

P d Sao Wao (3pe/Ic) Q... Ig(lo) (apesc)
PSR B (c) (xnx) (M) Cx=0.1, =1 c=Cn=1 | Cx=0.1, =1,
Ch=2 Cn=1 Ch=2 Ch=1
1 2 3 4 5 6 7 8 9

0011+47 1.2407 1.76 14 0.223 0.0127 0.00286 25.40 24.68
0031-07 0.9429 0.68 95 0.226 0.0129 0.00399 25.54 24.82
0037+56 1.118 4.32 8 0471 0.0267 0.00415 26.09 25.37
0042-73 0.9265 57.0 1 2.99 0.171 0.00964 27.80 27.08
0045+33 1.217 3.68 2 0.169 0.00957 0.00268 25.16 24.44
0052+51 2.115 235 3 0.123 0.00702 0.00125 24.62 23.90
0053+47 0472 1.00 3 0.0462 0.00263 0.00535 24,51 23.79
0059+65 1.679 2.48 8 0.239 0.0136 0.00204 25.30 24.58
0105+65 1.284 1.63 10 0.166 0.00945 0.00249 25.12 24.40
0105+68 1.071 2.53 3 0.138 0.00782 0.00290 25.05 24.33
0114+58 0.1014 2.12 7 0.198 0.0112 0.0542 26.53 25.81
0136+57 0.2724 2.89 25 0.598 0.034 0.0242 27.00 26.28
0138+59 1.223 1.90 30 0.386 0.022 0.0035 25.88 25.16
0144+59 0.1963 1.89 6 0.154 0.00876 0.0227 25.99 25.27
0148-06 1.465 1.93 40 0.466 0.0265 0.0030 25.95 25.23
0149-16 0.8327 0.79 19 0.104 0.0059 0.00357 24.93 24.21
0153+39 1812 4.85 4 0.352 0.02 0.00212 25.60 24.88
0154+61 2.352 1.41 7 0.111 0.0063 0.00106 24.47 23.75
020340 0.6306 0.88 1 0.0857 0.00487 0.00466 24.90 24.18
0226+70 1.467 2.26 2 0.0933 0.00531 0.00175 24.55 23.83
0254-53 0.4477 1.15 17 0.155 0.00881 0.00853 25.58 24.86
0301+19 1.388 0.94 35 0.182 0.0103 0.00234 25.16 24.44
0331+45 0.2692 2.05 5 0.151 0.00858 0.0155 25.81 25.09
0339+53 1.934 2.58 4 0.164 0.00935 0.00152 2491 24.19
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1 2 3 4 S 6 7 8 9
0353+52 0.197 4.65 10 0617 0.0351 0.0359 27.19 26.47
0355+54 0.1564 207 55 0.653 0.0372 0.0482 27.36 26.64
0403-76 0.5453 1.52 19 0.230 0.0131 0.00770 25.83 25.11
0402+61 0.5946 3.08 13 0427 0.0243 0.00853 26.32 25.60
0410+69 0.3907 1.56 7 0.132 0.00749 0.00951 25.51 24.79
0447-12 0.438 327 10 0.395 0.0225 0.0120 2641 25.69
0450-18 0.5489 3.14 95 1.44 0.0821 0.0141 27.42 26.70
0450+55 0.3407 0.78 60 0.210 0.0119 0.0131 25.98 25.26
0456-69 0.3204 494 0.6 1.92 0.109 0.0294 27.93 27.21
0458+46 0.6386 1.76 10 0.185 0.0106 0.00594 25.57 24.85
0502-66 0.6912 494 1 2.54 0.145 0.0129 27.80 27.08
0523+11 0.3544 7.68 19 1.63 0.0926 0.0247 27.74 27.02
0525+21 3.746 227 60 0.704 0.0399 0.00113 25.84 25.12
0529-66 0.9757 494 5.5 7.01 0.399 0.0121 28.51 27.79
0531+21 0.0334 2.00 950 3.63 0.206 0.536 29.61 28.89
0538-75 1.246 1.10 75 0.347 0.0198 0.0033 25.78 25.06
0540-69 0.05038 494 0.7 221 0.126 0.280 28.98 28.26
0540+23 0.2459 3.53 30 0.851 0.0484 0.0307 27.36 26.64
0559-57 2.261 2.55 2.1 0.110 0.00624 0.00111 2448 23.76
0559-05 0.3959 7.54 20 1.63 0.0931 0.0217 27.69 26.97
0609+37 0.2979 1.47 16 0.203 0.0115 0.0152 26.02 25.30
0611+22 0.3349 4.72 30 1.20 0.068 0.0238 27.50 26.78
0621-04 1.039 4.39 4 0316 0.018 0.00398 25.79 25.07
0626+24 0.4766 4.69 30 1.18 0.0668 0.0156 2731 26.59
0628-28 1.244 2.14 200 1.39 0.0791 0.00525 26.98 26.26
0643+80 1.214 3.02 7 0.282 0.016 0.00317 25.61 24.89
0655+64 0.1957 0.48 6 0.0297 0.00169 0.0132 24.56 23.84
0727-18 0.5102 3.24 Il 0412 0.0234 0.0101 26.37 25.65
0736-40 0.3749 11.03 190 9.99 0.568 0.0423 29.29 28.57
0740-28 0.1668 1.89 300 1.62 0.0921 0.0605 28.11 27.39
0743-53 0.2148 7.14 23 1.70 0.0965 0.0454 28.03 27.31
0751+32 1.442 3.92 6 0.350 0.0199 0.00278 25.71 24.99
0756-15 0.6823 3.74 9 0431 0.0245 0.00726 B’.26 25.54
0808-47 0.5472 12.72 46 5.00 0.285 0.0214 28.50 271.78
0809+74 1.292 0.31 80 0.0789 0.00449 0.00193 24.47 23.75
0818-13 1.238 246 100 1.09 0.0617 0.00486 26.77 26.05
0818-41 0.5454 2.25 65 0.771 0.0438 0.0115 26.88 26.16
0820+02 0.8649 1.43 35 0.304 0.0173 0.00488 25.84 25.12
0823+26 0.5307 0.38 65 0.0913 0.00519 0.00584 25.04 24.32
0826-34 1.849 0.52 16 0.0554 0.00315 0.00112 23.9 23.27
0833-45 0.0893 0.50 5000 1.81 0.103 0.132 28.52 27.80
0834+06 1.274 0.72 85 0.225 0.0128 0.00278 25.39 24.67
0835-41 0.7516 424 197 317 0.187 0.0126 27.95 27.23
0839-53 0.7206 7.69 19 1.60 0.0908 0.0108 2137 26.65
0840-48 0.6444 8.70 6.2 0.950 0.054 0.0101 26.98 26.26
0844-35 1.116 1.31 16 0.170 0.00968 0.00297 25.21 24.49
0853-33 1.268 1.27 10 0.123 0.00701 0.00229 24.87 24.15
0855-61 0.9625 6.52 1 0.937 0.0532 0.00625 26.77 26.05
0901-63 0.6603 4.44 45 0.349 0.0199 0.00704 26.10 25.38
0903-42 0.9652 4.40 8 0.483 0.0274 0.00499 26.19 25.47
0904-74 0.5496 441 11 0.595 0.0338 0.0105 26.65 25.93
0905-51 0.2536 2.65 35 0.661 0.0376 0.0272 27.13 2641
0906-17 0.4016 0.62 16 0.0715 0.00406 0.0075 2497 24.25
0909-71 1.363 3.99 6.5 0.375 0.0213 0.00305 25.80 25.08
0917+63 1.568 0.76 4 0.0382 0.00217 0.0012 23.75 23.03
0919+06 0.4306 2.97 60 1.03 0.0587 0.0168 27.25 26.53
0922-52 0.7463 5.61 12 0.830 0.0472 0.00813 26.79 26.07
0923-58 0.7395 201 22 0.348 0.0198 0.00615 26.04 25.32
0932-52 1.445 2.90 18 0.471 0.0267 0.00306 25.97 25.25
0940-55 0.6644 6.35 55 241 0.137 0.01331 211 27.05
0941-56 0.8081 5.07 13 0.769 0.0437 0.00721 26.68 25.96
0940+16 1.087 1.68 18 0.246 0.014 0.00346 25.55 24.83
0942-13 0.5703 0.70 25 0.107 0.00608 0.00565 25.14 24.42
0943+10 1.098 0.98 3 0.0440 0.0025 0.00193 24.05 2333
0950-38 1.374 8.44 8.5 1.08 0.0615 0.00429 26.72 26.00
0950+08 0.2531 0.12 400 0.0696 0.00396 0.0129 25.17 24.45
0953-52 0.8621 4.86 29 1.18 0.0672 0.0077 27.02 26.30
0957-47 0.6701 2.96 16 0.459 0.0261 0.00758 25.33 25.61
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1 2 3 4 b 6 7 8 9
0959-54 1.437 359 80 1.49 0.0846 0.0045 26.97 26.25
100147 0.3071 344 6 0312 0.0178 0.0169 26.38 25.66
1010-23 2518 1.64 4 0.0948 0.00539 | 0.000927 | 24.30 23.58
1011-58 0.8199 10.2 14.6 1.90 0.108 0.00957 27.46 26.74
1014-53 0.7696 2.50 35 0.150 0.00853 0.00443 25.29 24.57
1015-56 0.5035 1.8 15 233 0.133 0.0183 27.88 27.16
1016-16 1.805 3.27 s 0.251 0.0142 0.00191 25.31 24.59
1030-58 0.4642 7.31 14 1.26 0.0721 0.0165 27.39 26.67
1036-58 0.6620 243 54 0.189 0.0107 0.00572 25.56 24.84
1039-19 1.386 3.18 13 0.433 0.0246 0.00313 25.92 25.20
1046-58 0.1237 298 218 0.585 0.0333 0.0615 27.38 26.66
1054-62 04224 14.9 45 6.01 0.342 0.0310 28.79 28.07
1055-52 0.1971 1.53 80 0.566 0.0322 0.0349 27.12 26.40
1056-78 1.347 346 6.5 0.316 0.018 0.00292 25.66 24.94
1056-57 1.185 2.74 19 0.456 0.026 0.00384 26.04 25.32
1105-59 1.517 3.54 7 0.338 0.0193 0.00259 25.66 2494
1107-56 0.5583 9.19 16.3 1.82 0.103 0.0149 27.61 26.89
1110-65 0.3342 19.3 19 493 0.28 0.0383 28.73 28.01
1110-69 0.8205 123 13 223 0.127 0.0101 27.60 26.88
1112-60 0.8808 30.0 49 3.6l 0.205 0.0109 27.98 27.26
1112450 1.656 0.54 14 0.0536 0.00305 0.00126 24.01 23.29
1114-41 0.9432 277 26 0.561 0.032 0.0054 26.33 25.61
1118-79 2.281 1.52 7 0.121 0.0069 0.00113 24.56 23.84
1119-54 0.5358 15.5 24 429 0.244 0.0207 28.38 27.66
1124-60 0.2027 8.05 7.1 0.970 0.0551 0.0404 27.57 26.85
1131-62 1.023 30.0 19.6 8.26 0.469 0.012 28.63 2791
1133+16 1.188 0.27 300 0.149 0.00843 0.00263 25.06 24.34
1133-55 0.3647 2.60 23 0.497 0.0283 0.0l6l 26.70 25.98
1143-60 0.2734 2.62 17 0.422 0.024 0.0214 26.70 25.98
1154-62 0.4005 9.50 145 7.09 0.403 0.0348 28.96 28.24
1159-58 04528 4.96 23 1.07 0.061 0.0161 27.26 26.54
1221-63 0.2165 2.29 48 0.674 0.0383 0.0331 27.22 26.50
1222-63 074196 248 11 4.77 0.271 0.0289 28.59 27.87
1232-55 0.6382 3.88 4.5 0.297 0.0169 0.00695 25.97 25.25
1237+25 1.382 0.56 110 0.194 0.011 0.0024 25.22 24.50
1236-68 1.302 298 6.5 0.264 0.015 0.00286 25.52 24.80
123741 05122 3.59 35 0.234 0.0133 0.00835 25.88 25.16
1240-64 0.3885 12.2 110 8.11 0.461 0.0378 29.09 28.37
1254-10 0.6173 222 10 0.246 0014 0.00679 25.83 25.11
1256-67 0.6633 2.74 45 0.195 0.0111 0.00578 25.59 24.87
1257+12 0.0062 0.62 20 0.0920 0.00523 117 27.26 26.54
1302-64 0.5716 30.0 29 10.6 0.604 0.0261 29.13 2841
1303-66 04731 29.1 20.8 8.4 048 0.0303 29.03 28.31
1309-12 0.4475 2.30 4 0.150 0.00849 0.00844 25.55 24.83
1310+18 0.0332 18.9 | 0.877 0.0499 0.338 28.38 27.66
1309-53 0.7282 9.68 15 1.83 0.104 0.0109 27.49 26.77
1309-55 0.8492 6.76 16 1.23 0.07 0.00794 27.07 26.35
1316-60 0.2844 12.6 17.1 2.80 0.159 0.0384 28.32 27.60
1317-53 0.2797 423 18 0.776 0.0441 0.0256 27.22 26.50
1322+83 0.670 0.80 10 0.0720 0.0041 0.00409 24.72 24.00
1323-58 0.478 9.07 120 5.96 0.339 0.0266 28.72 28.00
1323-63 0.7927 15.9 18 3.70 0.21 0.0125 28.06 27.34
1322-66 0.543 8.62 28 233 0.133 0.0167 27.84 27.12
1323-62 0.5299 6.61 135 4.36 0.248 0.0212 28.40 27.68
1323-627 0.1965 6.50 219 1.48 0.084 0.0482 27.95 27.23
132543 0.5327 229 18 0.365 0.0207 0.00923 26.24 25.52
132549 1.479 7.78 11 1.14 0.065 0.00401 26.73 26.01
1334-61 1.239 8.14 73 0.943 0.054 0.00465 26.65 25.93
1336-64 0.3786 1.93 9 0.197 0.0112 0.0113 25.88 25.16
1352-51 0.6443 648 12 0.991 0.056 0.0103 27.01 26.29
1356-60 0.1275 591 105 342 0.194 0.1067 28.89 28.17
1358-63 0.8428 2.60 34 0.614 0.0349 0.00636 2647 25.75
1409-62 0.3949 3.68 59 0.333 0.0189 0.0128 26.31 25.59
1417-54 0.9358 4.90 9 0.589 0.0335 0.00554 26.38 25.66
1424-55 0.5703 229 35 0.543 0.0308 0.00971 26.55 25.83
1426-66 0.7854 1.80 130 0.884 0.0503 0.00781 26.82 26.10
1436-63 0.4596 4.03 21 0.791 0.045 0.0142 26.99 26.27
1449-64 0.1795 1.84 230 1.33 0.0759 0.0519 2791 27.19




| 2 3 4 5 6 7 8 9
1451-68 0.2634 0.45 350 0313 0.0178 0.0203 26.46 25.74
1454-51 1.748 1.37 4 0.077) 0.00439 0.00134 24.30 23.58
1503-51 0.8407 1.67 S 0.114 0.0065 0.00364 25.01 24.29
1504-43 0.2868 1.79 16 0.257 0.0146 0.0172 26.25 25.53
1503-66 0.3557 5.61 13 0.889 0.0506 0.0201 27.22 26.50
1508+55 0.7397 1.93 95 0.798 0.0454 0.00811 26.76 26.04
1507-44 0.9439 422 14 0.642 0.0365 0.00564 26.45 25.73
1508-57 0.1287 12.7 19.8 3.14 0.178 0.103 28.82 28.10
1509-58 0.1502 4.40 1.5 0.186 0.0106 0.0333 26.29 25.57
1510-48 0.4548 1.59 85 0.151 0.00857 0.0083 25.55 24.83

1516+02A 0.00555 7.00 0.9 0.263 0.015 1.92 28.23 27.51
1518-58 0.3954 447 19.5 0.861 0.049 0.0175 27.14 26.42
1524-39 2418 2.01 11 0.222 0.0126 0.00129 25.06 24.34
1523-55 1.049 7.07 17 1.33 0.076 0.00635 27.03 26.31
1530+27 1.125 0.97 12 0.0998 0.00568 0.00246 2475 24.03
1530-53 1.369 113 70 0.343 0.0195 0.00294 25.72 25.00
1530-539 0.2897 427 14.4 0.686 0.039 0.0235 27.09 26.37
1534+12 0.0379 0.68 36 0.139 0.0079 0.156 26.71 2599
1535-56 0.2434 4.01 9.5 0.498 0.0283 0.026 26.90 26.18
1541+09 0.7484 246 60 0.810 0.0461 0.00804 26.77 26.05
1540-06 0.7091 1.16 30 0.217 0.0124 0.00552 25.65 24.93
1541-52 0.1786 1.29 23 0.219 0.0125 0.0286 26.34 25.62
1550-54 1.081 441 13 0.646 0.0367 0.00481 26.39 25.67
1552-23 0.5326 46! 7 0.479 0.0272 0.010i 26.48 25.76
1552-31 0.5181 6.10 19 1.22 0.0694 0.0143 2731 26.59
1556-44 0.2571 1.63 110 0.733 0.0417 0.0277 27.21 26.49
1555-55 0.9572 5.04 15 0.829 0.0471 0.00604 26.66 25.94
1556-57 0.1945 5.34 20 1.10 0.0628 0.0443 27.70 26.98
1558-50 0.8642 6.30 45 2.10 0.119 0.0093 2752 26.80
1600-27 0.7783 2.58 18 0416 0.0237 0.00614 26.17 25.45
1600-49 0.3274 3.59 44 1.08 0.0616 0.0237 2743 26.71
1601-52 0.658 1.24 30 0.236 0.0134 0.00621 25.76 25.04
1604-00 04218 0.59 60 0.149 0.00844 0.00903 25.58 24.86
1607-13 1.018 3.89 16 0.630 0.0358 0.00512 26.39 25.67
1607-52 0.1825 3.34 38 0.233 0.0132 0.0284 26.38 25.66
1609-47 0.3824 390 17 0.673 0.0383 0.0168 26.94 26.22
1612+07 1.207 1.50 10 0.151 0.00857 0.0026 25.07 2435
1612-29 2478 1.66 S 0.110 0.00625 | 0.000993 | 2444 23.72
1611-55 0.7915 3.57 9.5 0418 0.0238 0.00603 26.16 25.44
1620-09 1.2764 3.86 6 0.344 0.0196 0.0032 25.76 25.04
1620-26 0.01108 1.80 15 0.273 0.0155 0.841 2791 27.19
1620-42 0.3646 219 24 6.56 0.373 0.0380 28.94 28.22
1630-44 0.4365 12.0 5.6 1.33 0.0757 0.0180 27.46 26.74
1633+24 0.4905 2.09 10 0.230 0.0131 0.00873 25.88 25.16
1630-59 0.5291 7.26 7 0.827 0.047 0.0122 26.96 26.24
1635-45 0.2646 4.64 9 0.573 0.0326 0.0247 26.98 26.26
1641-45 0.4551 5.30 375 6.20 0.353 0.0286 28.78 28.06
1642-03 0.3877 2.90 300 2.64 0.15 0.0261 28.12 27.40
1641-68 1.786 1.80 23 0.305 0.0174 0.00206 25.49 24.717
1648-17 0.9734 1.51 9 0.143 0.00816 0.0033 25.13 2441
1648-42 0.8441 7.21 100 3.98 0.227 0.0!18 28.09 27.37
1647-52 0.6351 6.39 23 1.44 0.0819 0.0118 27.35 26.63
1647-528 0.8905 599 12 0.893 0.0508 0.00675 26.76 26.04
1650-38 0.305 5.12 4.1 0.401 0.0228 0.0185 26.60 25.88
1657-13 0.6409 444 6 0415 0.0236 0.00773 26.26 25.54
1657-37 2455 7.83 29.2 2.4 0.116 0.00266 26.98 26.26
1657-45 0.3229 17.3 73 24 0.139 0.0316 28.14 2742
1700-18 0.8043 1.98 I 0.225 0.0128 0.00481 25.62 24.90
1700-32 1.212 3.19 30 0.720 0.041 0.00435 26.42 25.70
1659-60 0.3063 1.89 23 0.34] 0.0194 0.0174 26.46 25.74
1702-19 0.299 1.19 30 0.230 0.0131 0.0157 26.13 254]
1703-40 0.581 5.12 5.2 0452 0.0258 0.00895 26.39 25.67
1701-75 1.191 2.01 25 0.0932 0.0053 0.00225 24.66 23.94
1706-16 0.6531 1.27 45 0.310 0.0176 0.00686 26.00 25.28
1706-44 0.1024 1.82 16.4 0.274 0.0156 0.0598 26.81 26.09
1709-15 0.8688 278 5 0.210 0.012 0.00429 25.52 24.80
1707-53 0.8992 424 9 0.496 0.0282 0.00548 26.25 25.53
1714-34 0.6563 22.1 3.6 2.10 0.119 0.0129 27.66 26.94
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1715-40 0.1891 6.29 6.4 0.679 0.0386 0.0390 27.30 26.58
1718-02 04777 5.43 25 1.25 0.0714 0.0159 27.37 26.65
1717-16 1.566 1.69 11 0.183 0.0104 0.00203 25.11 24.39
1717-29 0.6204 143 40 0.333 0.0189 0.00747 26.09 2537
1718-19 1.004 1.6 0.5 0.292 0.0166 0.00403 25.713 25.01
1718-32 0.4772 3.8 65 1.18 0.0666 0.0155 2731 26.59
1718-36 0.3992 5.30 48 0.455 0.0259 0.0140 26.58 25.86
1719-37 0.2362 252 25 0.509 0.029 0.0272 26.94 26.22
1726-00 0.386 221 11 0.262 0.0149 0.0121 26.12 25.40
1727-47 0.8297 487 190 3.66 0.208 0.0117 28.02 27.30
1729-41 0.628 5.93 9 0.750 0.0426 0.0097 26.79 26.07
1730-22 0.8717 1.50 20 0.231 0.0131 0.00441 25.60 24.88
1730-37 0.3376 345 35 0.226 0.0129 0.0135 26.05 25.33
1732-02 0.8394 5.02 5.7 0.463 0.0263 0.00582 26.22 25.50
1732-07 0.4193 438 16 0.745 0.0424 0.0156 26.98 26.26
1734-35 0.3976 225 6.6 0.197 00112 0.0106 25.85 25.13
1735-32 0.7685 1.48 4.1 0.0880 0.0050 0.00371 24.82 24.10
1736-29 0.3229 3.20 10.2 0.393 0.0223 0.0172 26.55 25.83
1736-31 0.5294 7.67 1.3 0322 0.0183 0.00891 26.13 25.41
1737+13 0.803 4.77 25 1.06 0.0602 0.00808 26.96 26.24
1737-30 0.6066 3.28 16.7 0.535 0.0304 0.00898 26.51 25.79
1738-08 2.043 3.54 10 0416 0.0236 0.00195 25.69 24.97
1737-39 05122 4.75 35 1.31 0.0742 0.0148 27.37 26.65
1740-03 0.4446 1.79 8 0.167 0.00953 0.00883 25.66 24.94
1740-13 0.4053 4.75 6 0.456 0.0259 0.0138 26.57 25.85
1740-31 2415 3.64 283 0.799 0.0454 0.00198 26.17 2545
1742-30 0.3674 2.09 70 0.746 0.0424 0.0182 27.05 26.33
1745-12 0.394] 3.66 20 0.688 0.0391 0.0163 26.94 26.22
1746-30 0.6099 9.11 10.5 1.38 0.0784 0.0122 27.33 26.61
1745-56 1.332 2.66 3 0.145 0.00825 0.00228 24.99 24.27
1747-31 0.9104 445 6.6 0.436 0.0248 0.00518 26.13 25.4]
1747-46 0.7424 1.08 70 0.331 0.0188 0.00602 25.99 25.27
1749-28 0.5626 1.53 1150 2.72 0.155 0.0169 27.96 27.24
1753+52 2.391 3.56 4 0.241 0.0137 0.00134 25.13 2441
1753-24 0.6705 4.95 3.7 0.354 0.0201 0.00695 26.10 25.38
1754-24 0.2341 3.50 20 0.661 0.0376 0.030 27.17 26.45
1756-22 0.461 3.55 20 0.660 0.0375 00134 26.83 26.11
1757-23 1.031 438 4 0316 0.018 0.00401 25.79 25.07
1758-03 0.9215 6.66 18 1.29 0.0735 0.00733 27.07 26.35
1757-24 0.1249 4.61 33 0318 0.0181 0.0496 26.84 26.12
1758-29 1.082 3.27 273 0.703 0.04 0.00494 26.46 25.74
1800-21 0.1336 3.9 20 0.776 0.0441 0.0616 27.58 26.86
1800-27 0.3344 3.62 38 0.252 0.0143 0.0142 26.15 2543
1802-07 0.0231 310 1.4 0.124 0.00705 0.270 26.86 26.14
1802+03 0.2187 4.80 S 0.422 0.024 0.0279 26.81 26.09
1804-08 0.1637 3.61 70 1.48 0.0836 0.0598 28.04 27.32
1804-12 0.5228 343 4 0.24] 0.0137 0.00821 25.89 25.17
1804-27 0.8278 9.67 25 247 0.14 0.0103 27.68 26.96
1805-20 09184 7.38 15.5 1.33 0.076 0.00744 27.10 26.38
1806-21 0.7024 5.19 22 0.274 0.0156 0.00603 25.85 25.13
1806-53 0.2605 2.00 12 0.247 0.0141 0.019 26.26 25.54
1810+02 0.7939 5.80 4 0.446 0.0254 0.00614 26.22 25.50
1811+40 0.9311 432 5 0.356 0.0203 0.00471 25.94 25.22
1813-17 0.7823 6.51 43 0.535 0.0304 0.00664 26.38 25.66
1813-26 0.5929 3.63 18 0.631 0.0359 0.00976 26.67 25.95
1814-23 0.6255 5.63 4 0433 0.0246 0.00807 26.31 25.59
1813-36 0.387 3.79 22 0.760 0.0432 0.0172 27.04 26.32
1815-14 0.2915 8.14 2 0455 0.0259 0.0204 26.73 26.01
1818-04 0.5981 2.10 135 1.10 0.0624 0.0116 27.14 26.42
1817-13 0.9215 9.70 09 0.336 0.0191 0.00468 25.90 25.18
1817-18 0.3099 8.46 4.6 0.783 0.0446 0.0227 27.17 26.45
1820-14 0.2148 1.73 2 0431 0.0245 0.0288 26.84 26.12
1819-22 1.874 347 25 0.706 0.0401 0.00257 26.19 25.47
1821+05 0.7529 3.03 19 0.521 0.0297 0.00689 26.38 25.66
1820-11 0.2798 6.26 1.1 0.929 0.0528 0.0271 27.37 26.65

1820-30B 0.3786 8.00 1.9 0.428 0.0244 0.0146 26.55 25.83
1820-31 0.2841 1.67 45 0441 0.025 0.0208 26.72 26.00
1821-11 0.4358 1.77 1.9 0412 0.0234 0.0122 26.45 25.73
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1821-19 0.1893 5.19 65 2.16 0.123 0.0573 28.30 27.58
1821-24 0.00305 5.50 40 1.95 0.111 7.393 30.25 29.53
1822+00 0.7789 2.22 6 0.180 0.0102 0.00464 25.44 24.72
1822-09 0.769 1.03 30 0.187 0.0107 0.00478 25.48 24.76
1822-14 0.2792 5.42 1.2 0.205 0.0117 0.0165 26.06 25.34
1823-11 2.093 483 20.7 0.933 0.0531 0.00248 26.38 25.66
1823-13 0.1015 4.12 1.2 0.152 0.00867 0.0497 26.31 25.59
1824-10 0.2458 6.16 1.6 0.286 0.0163 0.0214 26.41 25.69
1826-17 0.3071 5.52 85 2.70 0.154 0.0347 28.25 27.53
1828-11 0.405 3.63 1.5 0.143 0.00818 0.00938 25.57 2485
1829-08 0.6473 4.75 1 0.648 0.0368 0.00886 26.64 25.92
1829-10 0.3304 6.42 4 0.516 0.0294 0.0183 26.78 26.06
1831-03 0.6867 5.09 95 2.56 0.146 0.0131 27.81 27.09
1828-60 1.889 1.85 55 0.133 0.0076 0.00146 24.74 24.02
1831-00 0.521 2.63 15 0.386 0.022 0.00966 26.30 25.58
1831-04 0.2901 229 65 0.802 0.0456 0.0247 27.23 26.51
1832-06 0.3058 6.34 3 0.429 0.0244 0.0189 26.66 25.94
1834-04 0.3542 4.62 1.8 0.214 0.0122 0.0126 25.99 25.27
1834-10 0.5627 540 50 1.88 0.107 0.0149 27.64 26.92
1834-06 1.906 495 84 0.561 0.0319 0.00234 25.98 25.26
1839+56 1.653 1.65 18 0.239 0.0135 0.00208 25.31 24.59
1839+09 0.3813 249 20 0.434 0.0247 0.0146 26.56 25.84
1838-04 0.1861 5.16 36 0.379 0.0216 0.0327 26.80 26.08
1839-04 1.840 4.15 534 1.38 0.0784 0.00329 26.78 26.06
1842+14 0.3755 221 19 0.364 0.0207 0.0140 2641 25.69
1842-02 0.5077 5.99 1.8 0.291 0.0165 0.00906 26.07 25.35
1841-04 0.991 279 9 0.300 0.017 0.00413 25.76 25.04
1841-05 0.2557 6.16 36 0.465 0.0264 0.0240 26.82 26.10
1842-04 0.1622 472 1.6 0.210 0.0119 0.0316 26.35 25.63
1844-04 0.5978 3.13 70 1.19 0.0679 0.0120 27.21 26.49
1845-01 0.6594 3.80 40 1.07 0.0611 0.0103 27.07 26.35
1845-19 4.308 0.96 20 0.129 0.00733 | 0.000542 | 24.30 23.58
1846-06 1.451 3.66 30 0.846 0.048 0.0037 26.47 25.75
1848+13 0.3456 3.08 7 0.298 0.017 0.0145 26.28 25.56
1848+04 0.2845 313 9.2 0.361 0.0205 0.0194 26.54 25.82
1848+12 1.205 3.51 9 0.393 0.0223 0.00358 25.90 25.18
1852+10 0.5723 12.2 11 2.01 0.114 0.0150 27.69 26.97
1851-14 1.147 521 9 0.631 0.0359 0.00445 26.34 25.62
1853+01 0.2674 3.30 9.9 0.403 0.0229 0.0217 26.67 25.95
1854+00 0.3569 2.64 S 0.203 0.0115 0.0122 25.93 25.21
1855+02 04158 8.58 2 0479 0.0273 0.0136 26.60 25.88
1855+09 0.0053 1.00 31 0213 0.0121 1.87 28.06 27.34
1857-26 0.6122 1.70 130 0.832 0.0473 0.0103 26.89 26.17
1851-79 1.279 3.87 6.5 0.362 0.0206 0.00325 25.80 25.08
1859+01 0.2882 293 15 0.447 0.0254 0.0205 26.72 26.00
1859+03 0.6554 8.06 75 3.86 0.22 0.0158 28.19 2747
1859+07 0.644 5.50 7.8 0.628 0.036 0.00883 26.62 25.90
1859+13 1.830 341 33 0.205 0.0117 0.00175 25.13 24.4]
1900+05 0.7466 3.93 14 0.5%4 0.0338 0.00726 26.50 25.78
1900-+06 0.6735 10.1 8 1.32 0.0753 0.0107 27.25 26.53
1900+01 0.7293 4.40 40 1.28 0.0726 0.00964 27.17 26.45
1901+22 0.6511 9.24 28 0.634 0.036 0.00874 26.62 2590
1900-06 04319 8.79 25 2.24 0.128 0.0217 27.92 27.20
1901+10 1.857 4.06 2 0.187 0.0106 0.00167 25.04 24.32
1903+07 0.648 548 10.4 0.743 0.0423 0.00927 26.76 26.04
1902-01 0.6432 6.78 10 0.938 0.0533 0.0101 26.97 26.25
1904+06 0.2673 9.23 3 0.676 0.0384 0.0258 27.12 26.40
1904+12 0.8271 7.24 2 0.384 0.0218 0.00556 26.07 2535
1905+39 1.236 1.71 25 0.305 0.0174 0.00319 25.67 24.95
1905+04 0.291 483 6.3 0.484 0.0275 0.0208 26.79 26.07
1906+09 0.8303 5.17 5 0.443 0.0252 0.00581 26.19 25.47
1907+02 0.9898 437 25 0.947 0.0539 0.00607 26.76 26.04
1907+10 0.2836 429 55 1.54 0.0876 0.0316 27.81 27.09
1907+14 0.995 5.1 39 0.375 0.0213 0.00443 25.96 25.24
1907+18 0.5424 3.05 1.1 0.385 0.0219 0.00919 26.28 25.56
1907+03 2.330 290 30 0.630 0.0358 0.00191 25.98 25.26
1907+12 1.442 6.75 5 0.601 0.0342 0.00333 26.18 25.46
1907-03 0.5046 10.3 25 2.69 0.153 0.0192 28.00 27.28
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1909+17 0.4604 2.59 25 0.130 0.00738 0.00778 25.42 24.70
1910+10 0.4093 4.15 2 0.201 00114 0.0103 25.85 25.13
1910+20 2233 4381 S 0.395 0.0225 0.00172 25.60 24.88
1910+25 0.6219 2.15 4.6 0.149 0.00844 |. 0.00569 25.38 24.66
1911+09 1.242 4.20 3 0.252 0.0143 0.00298 25.50 24.78
1911+13 0.5215 5.06 6 0.488 0.0278 0.0104 26.51 25.79
1911-04 0.8259 3.22 120 1.69 0.0962 0.00913 27.36 26.64
1911+11 0.601 3.4 S 0.274 0.0156 0.00727 2593 25.21
1913+10 0.4045 537 6 0.528 0.0301 0.0145 26.70 25.98
1913+16 0.059 7.13 4 0.616 0.035 0.151 27719 27.07
1913+167 1.616 331 S 0.255 0.015 0.00218 25.38 24.66
1914+09 0.2703 290 25 0.601 0.0342 0.0245 27.01 26.29
1914+13 0.2818 6.15 13 0.100 0.057 0.0276 27.43 26.71
1915+13 0.1946 4.07 45 1.30 0.0737 0.0467 27.84 27.12
1915+22 0.4259 6.88 3 0.468 0.0267 00131 26.57 25.85
1916+14 1.181 1.55 6 0.115 0.00656 0.00244 24 .85 24.13
1915+15 0.3708 0.74 3 0.0324 0.00184 0.00634 24.32 23.60
1917+00 1.272 3.33 14 0.479 0.0273 0.00359 26.05 25.33
1918+26 0.7855 1.44 5 0.0959 0.00545 0.00372 24.89 24.17
1919+14 0.6182 4.09 20 0.776 0.0441 0.00994 26.82 26.10
1918+19 0.821 8.19 30 2.25 0.129 0.0101 27.61 26.89
1919+20 0.7607 3.58 1 0.109 0.00619 0.00404 25.01 24.29
1919+21 1.337 0.66 200 0.338 0.0192 0.00301 25.72 25.00
1920+20 1.173 10.64 5 1.04 0.0594 0.00512 26.76 26.04
1920+21 1.078 12.51 30 373 0.212 0.00865 2791 27.19
1921+17 0.5472 6.06 2 0313 0.0178 0.0085 26.10 25.38
1922+20 0.2378 10.74 4 0.966 0.055 0.0334 27.49 26.77
1923+04 1.074 394 25 0834 0.0475 0.00528 26.61 25.89
1924+14 1.325 1.72 9 1.01 0.0573 0.00438 26.67 25.95
1924+16 0.5798 1.75 9 1.04 0.0589 0.0118 27.11 26.39
1924+19 1.346 28.65 2 1.97 0.112 0.00537 27.25 26.53
1925+18 0.4828 10.13 3 0.743 0.0423 0.0132 26.91 26.19
1925+188 0.2983 440 3 0.277 0.0158 0.0168 26.29 25.57
1925+22 1.431 9.30 6 0.985 0.056 0.00396 26.61 25.89
1926+18 1.220 521 3 0.326 0.0185 0.00331 25.73 25.01
1927+13 0.760 8.28 5 0.782 0.0445 0.0078 26.73 26.01
1929+15 03144 5.54 3 0.363 0.0207 0.0173 26.50 25.78
1929+10 0.2265 0.17 250 0.0799 0.00454 0.0154 25.35 24.63
1929+20 0.2682 9.14 17 1.89 0.108 0.0362 28.01 27.29
1930+22 0.1444 9.80 7 1.23 0.0699 0.0655 27.94 27.22
1930+13 0.9283 731 2 0.386 0.022 0.00486 26.02 25.30
1931+24 0.8137 4.60 8 0512 0.0291 0.00624 26.32 25.60
1933+16 0.3587 7.94 200 6.96 0.395 0.0395 29.00 28.28
1933+17 0.6544 9.50 3 0.682 0.0388 0.0089 26.68 25.96
1935+25 0.201 321 6 0.291 0.0165 0.0273 26.53 25.81
1937+21 0.00156 3.58 240 3.48 0.199 213 3112 30.40
1937+24 0.6453 5.10 3 0.324 0.0184 0.00706 26.04 25.32
1937-26 0.4029 4.74 13 0.723 0.0412 0.0162 26.98 26.26
1940-12 0.9724 1.65 13 0.197 0.0113 0.00368 2542 24.70
1942+17 1.997 8.82 1 0313 0.0178 0.00182 25.45 24.73
1941-17 0.8412 5.30 8 0.606 0.0344 0.00634 26.46 25.74
1943+18 1.069 12.51 3 0.935 0.0532 0.00552 26.71 25.99
1942-00 1.046 340 40 0.928 0.0528 0.00565 26.72 26.00
1944+17 0.4406 0.86 35 0.169 0.00959 0.00895 25.67 24.95
1944+22 1.334 7.09 3 0471 0.0267 0.00337 26.01 25.29
1944+26 0.435 8.00 2.1 0.454 0.0258 0.0126 26.53 25.81
1943-29 0.9594 431 10 0.538 0.0306 0.00522 26.29 25.57
1946+35 0.7173 7.86 135 5.31 0.302 0.0158 28.42 27.70
1946-25 0.9576 1.32 4 0.0751 0.00427 0.00278 24.59 23.87
1951+11 5.094 5.56 13 0815 0.0464 0.000821 25.82 25.10
1949+14 0.275 3.26 6 0.294 0.0167 0.0189 26.38 25.66
1951+32 0.0395 2.50 7 0.247 0.014) 0.180 27.20 26.48
1952+29 0.4267 042 20 0.0510 0.0029 0.00624 24.64 23.92
1953+29 0.00613 5.39 15 1.04 0.059 2.68 29.37 28.65
1953+50 0.5189 1.78 25 0.328 0.0187 0.00919 26.16 25.44
1957+20 0.00161 1.53 20 0.283 0.016l1 8.53 28.90 28.18
2000+16 0.2764 4.717 1.1 0.171 0.00952 0.0156 25.89 25.17
2000+32 0.6967 6.55 S 0.592 0.0337 0.00788 26.53 25.81




| 2 3 4 5 6 7 8 9
2000+40 0.9051 7.93 50 294 0.167 0.00985 27.719 27.07
2000+31 2.111 8.93 15 1.61 0.0915 0.00294 26.85 26.13
2003-08 0.5809 1.51 16 0.211 0.0117 0.00688 25.70 24.98
2006+25 0.5892 3.85 5.3 0.325 0.0185 0.00788 26.09 25.37
2011+38 0.2302 13.09 25 3.68 0.209 0.0542 28.67 27.95
2016+28 0.558 1.10 320 0.849 0.0483 0.0116 26.95 26.23
2020+28 0.3434 1.30 110 0.554 0.0315 0.0179 26.82 26.10
2021+51 0.5292 1.22 65 0.371 0.021 0.00935 26.26 25.54
2022+50 0.3726 1.77 6 0.140 0.00795 0.0103 25.59 24.87
2025+21 0.3982 10.07 3 0.742 0.0422 0.0165 27.00 26.28
2027+37 1.217 6.90 16 1.24 0.0709 0.0052 26.90 26.18
2028+22 0.6305 4.75 5 0.404 0.023 0.00781 26.25 25.53
2034+19 2074 2.05 2 0.0821 0.00467 0.00111 24.27 23.55
2035+36 0.6187 497 5 0.426 0.0243 0.00814 26.30 25.58
2036+53 1.425 13.8 3 1.05 0.0595 0.00407 26.67 25.95
2044+15 1.138 2.52 11 0.297 0.0169 0.00349 25.69 2497
2045+56 0.4767 8.53 42 0.740 0.0421 0.0133 26.91 26.19
2043-04 1.547 3.83 20 0.698 0.0397 0.00322 26.28 25.56
2045-16 1.962 0.64 125 0.243 0.0138 0.00171 25.24 24.52
2048-72 0.3413 111 29 0.206 0.0117 0.0130 25.97 25.25
2053+21 0.8152 2.11 10 0.230 0.013 0.00477 25.63 2491
2053+36 0.2215 5.56 25 1.32 0.0751 0.0403 27.719 27.07
2106+44 04149 527 30 1.35 0.0771 0.0193 27.51 26.79
2110+27 1.203 1.37 14 0.165 0.0094 0.00269 25.15 24.43
2111+46 1.015 5.00 115 278 0.158 0.00845° | 28.69 26.97
2113+14 0.4402 443 9 0.534 0.0304 0.0131 26.67 25.95
2122+13 0.6941 2.08 4 0.131 0.00744 0.00478 25.22 24.50
2123-67 0.3258 2.75 7 0.262 0.0147 0.0148 26.20 25.48

2127+11D 0.0048 10.0 03 0.210 0.0119 2.09 28.10 27.38
2127+11G 0.0376 10.0 0.1 0.102 0.00582 0.142 26.45 25.73
2127+11H 0.00674 10.0 0.2 0.163 0.00926 1.29 27.71 26.99
2127+1 1A 0.1107 10.0 1.7 0.543 0.0309 0.0684 27.37 26.65
2127+11B 0.0561 10.0 ] 0.403 0.0229 0.139 27.44 26.72
2127+11E 0.00465 10.0 0.2 0.164 0.00936 2.03 2791 27.19
2127+1IF 0.00403 10.0 0.1 0.109 0.0062 2.09 27.62 26.90
2127+11C 0.0305 10.0 0.6 0.302 0.0171 0.261 27.50 26.78
2148+63 0.3801 13.6 30 4.26 0.242 0.0313 28.54 27.82
2148+52 0.3322 548 15 0.944 0.0537 0.0222 27.30 26.58
2152-31 1.030 0.92 11 0.0891 0.00507 0.00263 24.69 23.97
2151-56 1.374 0.86 2.1 0.0302 0.00172 0.0013 23.61 22.89
2154+40 1.525 5.61 45 1.80 0.102 0.00449 27.10 26.38
2210+29 1.005 4.76 5 0.399 0.0227 0.00447 26.01 25.29
2217+47 0.5385 245 135 1.32 0.0753 0.0140 27.36 26.64
2224+65 0.6825 1.95 20 0318 0.0181 0.00656 26.00 25.28
2227+61 0.4431 5.56 18 1.06 0.0604 0.0165 27.27 26.55
2241469 1.664 2.30 3 0.121 0.00689 0.00165 24.72 24.00
2255+58 0.3682 6.40 60 2.61 0.148 0.0276 28.13 27.41
2303+30 1.576 3.93 30 0918 0.0522 0.00345 26.51 25.79
2303+46 1.066 435 1.5 0.174 0.00988 0.00316 25.25 24.53
2306+55 0.4751 243 19 0.406 0.0231 0.0110 26.39 25.67
2310+42 0.3494 0.96 95 0.353 0.0201 0.0151 26.42 25.70
2315+21 1.445 1.40 14 0.169 0.0096 0.00218 25.08 24.36
2319+60 2.256 3.18 60 1.07 0.0608 0.00237 26.46 25.74
2321-61 2347 1.12 4 0.0600 0.00342 | 0.000866 | 23.94 23.22
2323+63 1.436 10.64 9 1.48 0.084 0.00452 26.96 26.24
2324+60 0.2337 484 16 0.853 0.0485 0.0327 27.39 26.67
2327-20 1.644 0.49 50 0.102 0.00582 0.00158 24.58 23.86
2334+61 0.4952 246 9 0.263 0.0149 0.00902 25.99 25.27
2351+61 0.9448 3.32 17 0.542 0.0308 0.00532 26.30 25.58

Bbipaxaio HckpeHHiolo Gsaronapiocth akaaeMHky I'. C. CaaksgHy 3a noc'ranoaxy
3aa4H H MHOFOK paTHbIE CTHMYJIHPYIOLLHE 05CY X ACHHS.

Kagpedpa meopemuvecxoi dpusuxu
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N I N Y O

<3, bUDUS,r3UL

nNnrLUULLErLk AUANNAUNUGUSONRMIT GU LE3SLILU3DL
uusaesrb vugvhuudutlv unususuvere

Udthngphnid
Oquugnpdtyny ynyuwplGbph nwnhnGwnwquwjpiw i nbunpjwé pwiwdlbpp [1],
nhnnnuywi thwuwnbph hhdw6 Jpw hwygupyywd 6 491 ympuwpGph nwnhnéwnw-

qupiwl hGuntGuhympymGGtpp L GipunprGwihl wunntpp JwqGhuwywG inikGunGt-
np:
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