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rﬂy of other ones is nearly equal in the spectrum of a given stiu'.. For the few
] ur observing list the intensity ratio varies from star to  star within  the limits
— 5., The observed deviations of the intensity ratio from the mean value for indi-
g s_tars-ﬁmnifBSl some tendency to occur simultancously for all pairs, This seems to be an
dditional arguwent in favour of the common origin of the bands under consideration.
wh b et ]
I G
-ﬂ;‘grim'tope.bands are fainter than it is predicted by the theory.
: In view of the blending cfiect and the lowering of the continuous background the
7o study of C'C!* bands is much more difficult. We have found arguments in favour of
i the presence of the isotope bands (0.1), (1.2), (1,0) due to C*C' only for Y Can. Ven.
and may be for one or two other stars. The former two bands are observed for the
first time. For other stars of our list the observed position for (o,1) is too far from the
theoretical one to be identified with C'C'. As to the sequence 41 there is observed a
good agreement with theory for the C'C'™ band (1,0), though the blending effect
seems to be present. An anomaly may be indicated: the C”C"™ bands (o,1) and (1,0)
are clearly fainter than it follows from the elementary statistics (except Y Can, Ven.).
But there is generally no evident disagreement between the intensity relation for the
bands of the sequences -}-1 and--1.

It is noticed that the intensity anomalies observed in N type stars may be interpre-
ted partly in terms of the <curve of growth» and partly in the light of King
tory results.

The observaiions give in my opinion convincing evidences mn favour of the exis-
tence of heavy molecules C'* C'* in great concentration. The relative abundance of heavy
molecules C'* C'* was found to vary from star to star within the limits 0.1-—1.0; in the
terms of elementary statistics this corresponds to the variation of the abundance of iso-
tope C'* within limits 0.05—o0.30.

It is shown that the criticism of the hypothesis of .the high relative concentration
of C*C" and C!® rests upon unsounded observational and theoretical basis.

In the spectrum of the uniquely known hot carbon star (R Cor. Bor.) there is no
trace of isotope bands. An attempt to find the isotopic effect in the solar spectrum also
proved to be unsuccessful.

It is noticed that spectroscopic observations of red giants of type N testify that
Bethe’s cyclical reaction is not realized in these stars.

November, 1941.

" For the second and third pair of different sequences an anomaly is found:
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»

KOJAOP-UHAEKCDI 1758 3BE3/A B HATH IVIOLIIAJKAX KAPTEYN,
PACIIOJOMKEHHHIX B FTAJAKTHUECKOHN TIVIOCKOCTH

”

E. K. XAPAJ3E

Bajknoers ueciea0BAHNA BONPOCA O MC:KIY3BE3AROM MOTJOLIENAI CBeTd 3Be31 C
TOYKH BPERANA COBPEMCHUON 3HE3IFON ACTPOHOMME, 2 FMEHHO A4 YTOUHEHHH NAIIIX
upeactapgeiniit o opve no pasmepax  lamakTHKm, B pactosiiec BpeMA  OOLIEUPH3HAML.
Orum 06CTOATEIBCTBON OORACHAETCA TOT (PAKT, YTO Yoamd 0e10ro paza obcepparopiiit
M OTAEARHHX ACTPOHOMOB HLIHE HANPABIEHH KO BCECTOPOHHEMY HCCJAEIOBAHHIO KOCMIYC-
CKOrO TOTJOUIEHNH; NPH DTOM ACTPOHOMR NPHRTEKAOT ATA BTOH nean p13A00GPARHEE Me-
TOAM, ANMNAPATYPY N CPEACTBd; HOAXOAA K H3YYCHHIO BOMPOCA ¢ PA3HHX CTOPOH.

B menocpescrBennoft cpa3d ¢ npoGaeMoil KOCMUYECKOTO NOFJOWERI CTOHT H 3RAd-
M1 MCCAeAOBABHA CENCKTHBHOTO, T. €. H30HPATENLHOTO [OLIOUIEHHA CBETA B
DASABIX HANPABJIEHIAL,

OcHoBa nccaea0BANNA CEMEKTHBHOIO HOTJAOLICHHA MPOCTA; KAK N3BECTHO, ecTu  'a-
CTHIH KOCMHMMECKOIT MW, OPOU3BOAMILIE DPACCEAHHE CBeTd, HMEIOT B JMAMETPE MeEHCE
0.1 {i, MOTJAOLIEANE 3ABHCHT OT AIHHE BOAHH, IpHueMm oHO Golblie L1 00Jlee KOPOTIGIX
AAUA BOAM, 11 MOTOMY 3BC3/]M, HAXOAAUIMCCH IO Ty CTOPOHY MAcCH HOLOGHHX TaCTHIL,
OYAYT KAsaTLCH 3eMEoMY madAoxatedo Goace’ KPACHHMH, YeM OHH £CTh B ASHCTBHTENhHO-
cr. B chasH ¢ oruM nOKasaTenm LBETA aBE3dA, BHAMMUX CKRO3L TAKVW cpedy, Oyavr
GOaBLIE, YeM DTO COOTBETCTBYET HX CHCKTPAIBHWM Kiaccad. Madmrok mabirwaaemoro
KOZOP-HHIEKCA [0 OTHOLICHHI K HOPMAJbHOMY 3HAYEHHID, T. €& KOJOP-DKCIl&CC,
Gyaer ‘rex GoJbLLIe, YeM MHTEHCHBHEC MOMJOLIEHNE MM yem OO/Ibllle  PACCTOAHIE, HPOXO-
AMMOE JTYYOM CBETil B paccewBaiomieii cpede.

CireaoBaTe/pio, A48 OLEHKII CeISKTHBHOLO MOCIQLICHHS HeoOX0AMO  OUpedeafTi.
ITOKAZATEN 11BETA 3BE31 M CPABHHBATE HAOMIOAAeMHe 3FAUEHIS C TEMH, KOTOPHC COOTBET -
CTEYIOT NX CHEKTPAIRHLIN KJIACCAN, ONPeICIACMHM [0 IHTEHCHBHOCTH CHEKTPAABHHX A0~
HHiT, T. e.—na OCLUOBE CHEKTpAtEHOil Krwccndukaumu. [Ecaw, npu oroMm, oGBeKkTH, A
KOTOPHX ONpeesioTcs KOA0P-DKCUeccH, OYAYT PACHOAOIKEHE B PA3HHX Y4YaCTHAX Heda, TO.
AHAIUBIPYH AAHHEE O KOAOP-HKCUECCAX NPUHIMIAAIBHO HE TPYAHO HOCTPOHTE JARMIONC—
nHst 0 popae, pasMepax W PACIIPEAeICHHI  NONJIOAOMIE CPeiR, PACHPOCTPANEHAON
IMutakreke, a TaKe u 0 cBONCTBAX TACTHL ATOIX cpean.

Hacroarko msmectio asropy, nojofuse paGoTs He HpeANpHHAMATICE 10 CHX oop
CHCTCMATHMECKHN M NAAHOMCPHO M ¢ OXDATOM JOCTATOUHO GOABUIONO KOAHYG~
CTBA YUACTHOB He(d. ; o

2dsborgBhal sbhbhmaab. mdlghg, dogm. Ne 6, 2




E K Xapaxse

~ Tlpasma, mssectuo, wro B HicTosuee Bpest B. Bok' n Lapeapackoit O6cepnaropimy

‘-m'(mp!n&aemleu dnomnﬂaymsuux BEJANYIH 3BE31 B ILTOLAAKAX Ka ptey n'a. Bmaue-
SR, HOAYMCHHME MM 15 602 3Be31 B MIOMATKAY, PACHOI0IKCHHNS HO KPyry S== = 7ot
HM yRe ony6ankosaun. Mcnoarsys aaunwe Bepreaopdpexns xaraaoros o chororpachiie-
CKIX BEAHUMIAX OTAX K& SBC3A, OH BWBOAUT SHANCHUA KOJOP-AHACKCOH M HOABEPraet
WX anaipsy ¢ roukm spennd mordomesua’. Ho Bok noasayercs asx anaaimsa Jauum
70 -T00 sBesnaMm B ROMCAOMN TLIOWIAAKE 11 HAMEpen OrpPAHHMINTL CROC HGGAeAOBAHME 00-
JACILID OT CEBEPHOrO HOJAKCA A0 6= 60“:

Jlea roaa masax ma AbGactymanckoit OGcepsaropin 6wt paspadoran Goaee o6wyp-
Hifi MIaH ACCIEAOBAHN COAEKTABHOIO MOTIOWICHHA MCTOIOM KOJA0P-DKCUECCOB B PAdaui-
HUN HAOPABICHUAX HEOECHOI ChepH OT CeBEPHOIO MOJIOCA A0 HKBATOPA.

Quepngio, 4TO HOACQTOBKA HAGAATEIBHOO MATEPHAIA ATA HTOM UETH paciataercs
¥a ABe YASTH:

T) OmpeieieHHe 1BETORHX MOKA3ATEIed 3Be31, KAK pasHocTeft mexkay cpororpacpnue~
CKEMH M BH3VATRRRMA BEANYAHAMH H

2) ONEHKA CHEKTPATSHHX THUHOB [0 MHTEHCHBHOCTH CHCKTPAILHKX ML

Oanaxe, npH HAINYHE COEKTPAILHON Kiaccuhukanam ars OGIIIPHOrO  KOAMYECTBA
spean B miomaakax Kapteyn'a, eunoinennofi Bepreopdporoit oGceppatopmeii ®, nexe-
c006pa3:10 GashpOBATECH HA UOCTeAHER I OFPAHUMNTLCA JUUIL OMPEACICHHEM KOJOP-HHA-
AeKCOB 3Be3] ¢ M3BECTHHMI CHOEKTPAMIL

[liam, mO KOTOpOMY MM TPEAUPHHAMH paGOTY, CBOAMTCH K TOMY, MTO B 115 uabpan-
Aux miomaskax Kapteyna (KSAY, pacnoroermux ma cepepuoit moaycdiepe nefa u ma
3KBATOPE B AOCTATOYHO IIHPOKHX [PEIefax N0 TATAKTHMECKHM LIIPOTC W I0Ir0Te, onpe-
AGIAITCA KOAOD-MHAESKCH 3Be31, NPEeHMYIUECTBEHHO OT I170 10 13%5 HA [UIOM@ALN OF
1.5X 105 70 2.5 275 B KOKA0f LT0MAIKe; OPH BTOM KOIHUECTEO 3Be31 B KLKAOIM KSA,
PACHOAONEEHON BOANBH TATAKTAYECKOTO TOACA, GepeTcd OT 300 A0 350, a BIAIH OT HEro—
0K0J10 200—250.

K macTosmiemy BpeMeEH HaMM NOSTH NOTHOCTHIO FaGpar choTorpadudeckuil natepuar
aas asanuate nar KSA (Gosee 75 cnenmalpHEX CHHMKOB IIOMAJOK M A0 30 CHHMKOB
cramaapTHOf ofiacta—NPS), 2 takie u, wactuumo,—-aAti apyrax ssaauata KSA.

Buecte ¢ Tem MM 3aKORGIM OmpeieieHse KOJAOpP-mHAckcom B pocemn KSA. Koaop-
HHACKCH 1758 3BEsA B HATH U3 9THX ILIOUIAIO0K, PACMON0KEHHHX B CAMON  TFAAAKTAUC-
croft miockoctd (o1 b=—2° 10 b=-3%), uu nyGimkyem B HACTOSIMIEH CcTAThe, UEIb KO-
TOPOfi 3AKMOYAETCA HE TOABKO B TOM, YTOGH JaTh CHMCOK KOJOP-HEIEKCOB 3BEsl, pacno-
JAOKERHHX B BECEMA AHTepecHO obaacTd, HO OMmHCATHE XAPAKTEP I METOANKY padorH,
OXapaAKTEPH30BATH TOYHOCTE EHIIOMHAEMHY ONpeleJeHiil M, HAKOHEH, BRUCHUTE, HA OCNO-
B NPEABADATEALHOTO dHAAMSA CPEAHAX Aannuz, bdekTiEHOCTE 3aAyMannof pabors, mpu-
BAEKAA BHUMAHHE ACTPOHOMOB-CICNUAANCTOB K KPHIIKE PELIH3YeMoro ILiaHa.

Ha6monarervaam MaTepHATOM A HAmmX oupexetenn{t cayuar chororpachuyeckue
SR L0 CBETO-thiapTpany, MoAyYeHaNe Ha ABYX napaiieismux 8" Kamepax, MOWTHPO-
BAHHHX ma 16" pedipakrope Adacrymanckoi Obcepsaropui. OGLEKTHBH KAMEp ABILOTCH
c;‘::‘i:::ﬁ“;:ﬂ;ﬁ:;ﬂfﬂzu%ﬁ cucrenanu. Mg dokycuoe paccTOAHIE PABIO I NMETPY, uro
e, Ms}m;)mhzmpom 1—rngr MUITHMETPY B JIHHeHHOM Mepe il [UIACTHHKES

e Cbﬂ‘rorp:iqmqemg: ;la ueficcaoit ciepe.

G S R mz:'iemua LIACTARKAX, pasmepoM 18324 cN, AOCTHTACT
A I ATEPHAT TPEMMYILECTBEENNO A4 ILOm@in §X5 -

Koaop-nraexcs 1758 apeat b naTi MIOHIATKAR Kapteyn'a 19

“Dra IIONAAL e TOALKO AOCTATOSHA IS BHIOJARENUH HAMIEro miaud (kax yHIOMHALIOCE
SAHIIE, M ONPEACTAEM KOJAOP-HHACKCH 38e31 B IIOWALAX 1O 2.9X273), HO oma mepes
KPHBAET BEIO Ty LAOMIAAR, KOTOPYIO OXBATHBIET CleKTPATLHAA KAACCHPHRAILHA Bep‘rc,u;oprb-
‘oKax Karanoros (3.5%35), 1Ak wro B Gyayuies, CCai 5T0 OKUKETCH  1ie1eco00pagHE,
JANTE MCCAEAOBANNE MOKHO GyleT PACOPOCTPAHMTEL HA BCE 3BESAN Beprexopdornx xata-
JNOrOB, NOABSYACH T € MK ¢ HEUATHRHMM MATCpPHAIOM.

Jannne 06 abeppanuax u APYrus ONTHYECKNX CROHCTBAX HCIOAB3YEMEY 0O BEKTHROR
GUTATEAR MOJKET HAfTH B npeanaylmx Homepax Buoaaercmat.

Crero-hHabTpi, KOTOPHMIt MId NOAL30BALUCH B KOMOHAALFM C IHTACTHHKANMI «Impe-
rial 12009, «Astra IX», «Agfa 15S:, «Agfa Isochroms w ap. (cm. TaGr. IT), m3pecTHH 0OL
mapkams BG.Schott (xm dororpacuyeciis ayueir) n GG, Schott (a1 BU3YATRHEX
AyUeit).

Vrasannee cBeTopHABTPE B KOMOWHALNN C ILIACTHIKAMA eImperial 1200 1w €Astra
IX> paor adypexkTnBHue ANHHM BOAN OKOIO A 4200£100 1 7. §500 = T00, COOTBETCTBEHHO.

Cynmgn ronaaok Kapteyn'a sn npouspoiint (pOKATEHO H OLHOBPEMCHHO 1A
ABYX HaMepax, B CHHHX H BH3YATbHBIX ;'IYL{RX', npnu s1ToM B TY Ke HOYE M B TaKHX ke
ycaopuax (pOTOrpachupoBATACE M MO AP HAH o6Gaacts (NPS), ameamu KOTOpPOit CAY-
KA 1A TOCTPOSHUSA XapaKTeprcTHueckix Kpreux  (nip, E) n (s, E), sBaAoLIAXCH
ocuopoft Aaa ompezeenus pororpadiueckus i (GOTOBHIYANLHNX BEAM'IHA 3BC3L B AaH-
woit miomanke (E—orcuer muxpodpotomerpa). 3mAueHns KOAOP-HHACKCOR BHBOAIIHCE
KAK PazHOCTH Hiph—Meis. ;

C OAHUM MOJAPHEIM CHMMKOM OCHUHO CBASHBAMICH CHHMKH OAHOM, JXBYX MM TPCX
FICCAEAYEMNX MAONA0K, PACHOAOMCHINE MO BPEMEHIl OKOTO MOARPHOrO CHHMEI.

doroneTpirteckas 06paGOTKL HEraTHBHOLO MATEPHAIA [POH3BOANTACH HA OO heKTHR-
nom mukpoporoserpe komerpykune B, B. Hixonosa OOHYMEM  TOYTEM, ONHCAHHEM B
upeasAyinHx Homepax naiero boaierens.

nO;‘IHth]E CHIIMEH TpoMepaIich ABACAR. Xap.“ﬂ'{:pﬂc'f!!quKHE KPHBELE CTPOHJHCL
AOBOALHO }'HE?CH[[O: Pl{GC@H]-lH(‘.‘ To4ek OuBAIO B GOIBLUINHCTRE cayqaen HESHAYHTECABRHO,
0COBEHHO AN BUIYATRHHE KPABHX (#eisy L)

Ho xpacnme ssezan (MNeNe 7r, 8r, gr, 10r W ap.), uavepeHHHEe B (POTOrpAChIIECKIX
AYHAX, OGHIHO OTXOAMAN OT 0Ourell KPMBOH 1 COBAABAIH OTIAGTEHYI BETHL HoC/einetl-
B mepnoe BpeMmA KpHBHE CTPO]L-TUCI: KAK CcpeaHne AJsT OTHX JABYX H';U[PE[BJIEHH!"I, HO BIIOC—
ACACTRIIT MH CTATI BHACAATh <KPACHYIO RETBL? ¥ MOJIB30BATECHE NOCACAHEN LIS H3Mepe-=
muft Gonce KPACITHX 3BC3A, OTANYAA MOCTeAnie HO IPH3HAKY CUCKTPAIRHOTO KIAcCd. Ta-
UM ofpasom, hoTorpapuEecKue BeTmuHHb Gonee moanaux Kaaccor uesm G5 Opamich me
0 OcHOBNOf XAPAKTEPUCTHUECKON KPHBOI, 4 10 CKPACAOH BETBH». OTA Omepauns, M0 cy=
mecTRy, MpeicTaRIgeT coboil rpadumieckini YUeT «YpABHEHHA LBeTA>, <Kpacnan BerBe» OTXO-
JAWJA OT OCHDBHOI, TPHMEpPHO, Hl 0™4-—0"2, MOCTENEHHO CTPEMHCE K Hell I CAHBAACE C HEKY
OKOAO TOUKE ¢ abcumecoit 1370, Jlrg A0CTHIKEHUS MaI0r0 PACCEMBIHAA TOUECK M OQAHHA-
KOBOFt KPYTH3NL XAPAKTEPMCTATCCKHX KPHBHX HA PA3HES CHUMKAIX MPHIOAMIOCH HPFACH-
JKABATLCS Bechya CTPOrOr0 PeKiMa KAk (poTOrpacpnpoBanis, TaK H IPOABISHIL H (POTO-
merprueckoil ofpagorku. OcoGeinioe Brmvamie mpPILOANIOCH OGPANATE HA THANPOBAHKE,
T, K. PASANMAC B CHMPOBAHIN IPI CHIMKAX HCCAeAYeMOIt [ cTamaapTaoil obaacTel coa—
AdeT pazantaie B 1i306p;131{emmx 3BE3A HA ABYX CPABHHBIAEMHX ILIACTHHRAXS l])?l:‘l“\leGKH
e pasmmiMe B H30GPAIKEHNAX PHPAIKAETCA 1 PASTIMUIIN PACHPENeTenis CHeTa M, CTa10-

'ﬁl;ﬂ'b, B YBCTHUCHHH LTI YMEHBMSHHI KROINMYCCTRL PAITOHACHHRX  BCPCH  OMYThCHH,

HTO




20 L, K. Napaaose

NEMOCPEACTBENUO CRAZWBALTCH 1A orcuere vuspodhoroverpit. Ho o woaspran obmaern ci-

MAIACE HAMIE Ge3 rimposk, TP PIOOTE BHB2Pe O rD  MICOROro  Mexanisamg, ey,

BOZIMOMKHOCTIL ROUTPOINPOBATE XOL B Teveiie ARSHOANIHI, HOTOMY, O 1o apy Cavaai-
HOCTAN, DOAVHENHEE NIOOPLKCIIN HAC IO 1 1) e Y IOWIRThOPHn, 1 GUiie, noayyer-
HHE TI0 HOAOOHKM CHIMKAM, HCHOTLSORLINCE & MOHBIHIM BCCOM LI BOBSE 11CKTOMAANCT,

OnmbrIl TRIMPOBIHIBL SUANUTE TRHO Meflee Sl TCh 1 BV TR nso6pa-
SHENMUAX BCIe1CTBHE TOro, 4to B CHLTY APOMATHHC LY CROILTTN HCHO LIV MEIN U("i.ei('l'lllmu
BHSYAILHNE 300 PARCINE TOIVHIIOTSH He TOUS A, 4 Kk Ol s O TLHRMILES oTo-
rpapnyeckor PUACUIIPCHIIC B TUilow CAYSe CRO T 1L HeT OrHOCHTETLHO MR sthperr
HEYAORTETEOPHTCIRHOIO T HPOBAIIL,

Ilo Toir ke HPTRMIINE MLTO- CRASMBACICH Wil HIBVATLIUN UA00RLECIIINY  HeTOMHOCTT
tl)DK‘_.‘Cl!pOBi{II, ROTOPAA, BOQGIIE FOBODM TARIE BIHARBACT nepepdciupelc ieHie CheTl 1 nio-
GpasKeunu I BIHAET HA OTCUET MUKPODOTOMEIDA. NOTH HeTOsHOCTT horyeHporkit B ciy-
wie pedpAKTOPA MLIO REPOATHH IT 11X TCIKO nonce naoexath. o 1 toro, urofiu
CABAATE (POTOCPAUPIMECKIIE  TROOPLISHNH 110 ROINOIKHOCTH 0O 1OOHH WL BISYL ALY 1
DTUM A00HTHCH OATHAKOBOH IPATUI HL (DOTOrpuipideciis (o siiva Thithlx  CHMMKAN, M
npoGoRAIN BHBOANTE drororpadiimecivin (CMHIOD ) TIACTIHEY Cierkl 1 oLy ca.

IO YEINYUBAI0 BPYTHSNY NRPAKTCPUSTHCSion spiunai (i /), 00 costasaio

ilC}'ﬂOﬁCTB‘l B (i)()T(I:-\E'TPH‘IL‘CHHX HEMEPCIIAN ¢ 14 OR S BBE1 H3-21 OOIRIIOTO pasmep
I MAI0H LIOTHOCTH HOCAEIREY 11 OPOSTO NCTARLLIO TepATh CHOH: 3RC3TIL.

ﬂpu HCHOABSVEMHIN HAMI S TACTIHEIN | crw'r-.!f:im1:\'1‘1\.1‘\' 1 AP HPARTHE VENOI 1AMt
DHRCBOJGIIINNN OT _;t_‘ A0 bQ :\'.ITHE'L TAKHMTI >Ht‘:’_10'jlii.i\1|.l-- L‘T:ll’}l‘!'dil' GRCAIAMH HBIHIOCE
GOJILIIOE KOTMHEITRO 3BE3T OLOI0 11 c1ades 1370, or KOTOPLIN ML, €CTCCTRENND, He MOr-
M1 OTKAZATLOR.

“I}'l }'l]ﬂlic!i\]r A8 DHRCITOSIININ M1 He MOrag imouTi. T. K. B TaKOM C.]}-"—].!t‘ TT[HIIH"
J0OCL l’)H CHUSNRIT IIO,FHPHUII (llrI.TLlC'TI.I ll!]t" IOCTABHTL ‘!LI.C\_':IEU‘J:.' .\'.t_'.\'JlIIIZ'..\‘.‘," [Tl l‘)l')'](:‘l* g i
Te TbHIIL ]'iE‘r'O.\lC/‘.{q\"l'(‘li-\ HPE.‘\!EHH; OIIFT ‘Re NOKR1E33, T1T0 110808 :\_§ = (il') .\11]1I}"1' DRCI OZ1Hnn
3HE3AB NQ OOTAPHRK CHUMEAX CPACTHTIBAKTSAN.

Hpie orfope oT18ARNLY PATOE SHAYEHITT KOAOP-INITCECOR 1M IPHULIOSE  OC TR
C MCHBUHIYM BCSOM KU LGRS OTHAGYIECH OT OO IL30BALINA MHOCHN l".'IIpL'_lL’f.fL'HIII‘I HP.II_.I}-’
TN HEmLELKIOCTH, BOSUUKUIEN B Pe2VIRTATe JecoGIoleHnd B OTIeThHIAY CTVUAAN PejKi-
M, HO 32TO SaMedaHire OTHOCHTCH JMNIE K i}f_‘pHi-T\l r‘:i]PC IS TCHIIAM, B IOCTUC [HEC- ¢ H]k'_‘f\m
Mbl C'l':'l]"‘.'l..'!]lcla ne .lflll}'Cf\'L‘{Tb OTRIOHEHIA OT IUL’}I.'H.\KI 1 BMUCTC © TeM Cl‘[l(')}h't: ilpf)liL’]U{'i'l;
WCTHPORKY MUKEPOOTOMETPA, HOCTOAHCTEO MAKAIA JTAMON 1T T. 0.

Criomki 00LUHO  HPOARTAIACL 8 METQIO-TI IPOXHHOHORON DPOABILICIE B TeeHie 16
MITHY'Ty 1TPH TEMHE ATy e (}[{('}.10—%—206(4‘; HPH DTOM CHHMELT NCCTCAYEMBIN A0 (08 11 (L0 521 b
FLIN, CTIVZNAULIN B KAUCCT e CTAH LIPTHHY, DPOARIAIICE OITORPCMENIO B GAUOH OGLIET K I0BETC.

I ompeleaciniut Be 1 umas My IPILIARLIN TMOUPARKIL 33 OUINGKY 16073, HE BT
panee COSTARTCHHENMIL TAG MK, 1T 81 PASIOCTE B SeITHLX PACCTOAMNBIN  HOTIOC 1L
HenTpl MCSTEIVEMOIL I0IATKIL

Beanmann nonpasrim 31 omnbK Y 10l K 3039eHIn K 0 10 D=1 L€ ISl Ae HPeRoC X oI
0”08, Tak wan pasnocth B BHCOTAX AL FOPH3OHTOM HCCTEAYEMOIT 1T HOAApHoi 061
1# GoInnnucTRe CAVIICR GHBATA Merree 10%, n KSA, xax npapitio,  ne  hororpaufponis

. o "
JACh HA BHCOTE, MelLIIel 4o (IIC[-(JH)'IE:II]IE COCTARIHIOT H2raTinu N 1002 11 IOU_%]‘ O
HONPABKN 31 PasHOCTE SEHITHNX PACCTOAINNNL K BHAYENTAM KOO D-IrnIencon 0Ll

o

JE MEHDIE 007,

Koaop-nntescit 1758 00enT it 101006 Tax IKaptevn'a 21

Hpie suuncaennn NOMPABKIT 32 DEITHGE PACCTOMNAC, HOCTe ee NpLIoch 1o KOop=-
AHUAIAM LEHTPA  AOHELLKIT T LTH MOMCITL, COOTRETCTRYIONILTO CCPe/tTHe DRCHOBHTTHIT.

Lpit namepennax na smikpochotoserpe e IperyiecTBenino  PHMcisIin maiparsy
No 2, uMeIONYID B ANAMETPC T.0 Ju, U9TO 1 MasMepHeson ILIACTIHEE 1At OJIE  InaMer-
pOM B O.1 MM . aron ,i,iiillllpall‘,’\ifjll y,’l()r"um [IPUHL'P.HT[- i aunx CHiMRax  3pesan orT
110 xo 13"s.

Jlas Goaee ApROX B0CRT OpHXOALIOSH upnGerans Ko adiparse M1 umverpoy w
2.3 Ay, puowed Ok B 0.2 anu Sl OTIeHIK 1 IOHE (0K M8 e LTH APKIS 3Resl
ocobie CIHMKI, BHIOAHSHNNE © GOTee LOporroir arciomnrein (o 10 Miiye) B TaKis
CAYMANX MOLIA ORTHL IpUMCHend omfrh anadpuraa M2,

Happay ¢ oupedescinien koaop-imaiencor Omacanion  cnocoaos, Mg IpTMSIGEL  if
APYFOIL METOM, MABHBIeMIM HaMIL 10O B M 1 S GO9A0H0ISH B ToM, YT 1l 0 T a il
HADXPOMATHYECROIT [LIRCTIAKL MTOTVHUOTCH HOCTC TORBITS LG, TR (epedBILRCHHIT Kacce-
Ty ABL UBOOPLKEUIT GRELL NECie 1yesolt OO En:  OH0- B CHHEX  AYEX, APyroe-—i
riayatnaas, Cano coGoi puavaeeres, 110 Ay MEOGMUKCIAE HOIVIAOTSA 1P (RYX P a B-
il X okcnoammsx. Hpic cosepienno rex e vo1onias IpoeEo TS hoTorpaii popl-
uie cranaiprioit odmcnn NPS. Pazuocrn o pororpupimeckins achdickrax (pasHocts o
OTCHCTAN ankpohoToMe Tl ALT) v nzo0pnRenil I3Hn0ie SReS I PACCMATIBIETCS KK
uperoson Aipmient. Ha oton ocmosanmn no sees e NPS, ¢ pasecranain kodop-ti-
ACKCAMH, CTPOUTCH NapakrepuctTiecktt Kpist (L / AF), norusyscn sotopoir aerko mo-
TYUITE BIRHEHTIC KOA0P-10LIE S [WHNOM SBes TH, RIODICANE 1o gee A ua “ocirosaum
Tpex POTONETPIICCIIN AsMepetnii-—18vs msodpaennit o oguoro  dhoma. Ipn takos
Crocote 0TI ELET Ne0GT0 IMOSTE ONPede e (hOTOrPAPIITeckOl TTHE  (hOTOBILYATRIION
wemnnn (AL =1 —F ).

Hocacanuii cnocod, od1a s mpeisyvinec w1 ornomelni OOPAGOTRIT MATEpiaTd
(GreTpora 06pRGOTIN, 10STHIACLH L0 sl Ao BONoge 3periul MHKEpohoToMeTHL
001X H3OGPLKEITI GHes 111} CORPAEITe mARoe e Tewtii wd (poi  ILIACTIKIT Y MCHR—
Hienife CIYUAUTHUE OUNTO0K HenpiniiInio o OTOReCTRICHIE 3ue3.1), e CBOGOAeH 1 OT Ie=
rwctarkon. loctemie aak nonuores » HEOOXO TMMOCTH HOCTe TORATE ThHN X, 4 1ne
OIUOBPEMCITNN SN0 B ABYY JIVHIX 1L B YV IBOEHIOW IPOLOTRITEeDLH O
TN HAGHOACHI 10 TKILL

Dvov cuocod pavpadoran navu cosmecrtuo ¢ Mo AL Bamanuiae®, ROTOPMIT ve-
HCUO UPHNCISET er'e P ONpeleiemin. KOA0P=HILIEKCOR  BHENLIAKTITICCKIN TV MATHIOCTe T
HO CHITMREN 10l ;ur;l:ﬁeppzluuom1‘0;‘] |'.'-.1M{-:pe"'.

B names sie cayuae, sepontio 5 ocwtan ¢ oprerros HPKOCTIT 1L ILBETA, HPIMEnene
DLOIC METOAL Go.ee OrPAITEHO 1T HODTOMY M UPRIMVILECTHCHNO OGPUNATUSH K Mepro-
MYy cl[ocoﬁy, QIIICATHOMY  BLHIIC, XOTA TSI, HOCTYHHRINE AT BRBOLL CPCIHNX GHa-
ST KCIOP-HIAEKCOR, BRUOUCHIN TALAC 11 Te 3HAUSANA, KOTOPHME  LOAVIATICH  Vkasari-
iy wose meroaod (o. rada. 1L upusesuinm).

M e Oyaes Godee SQARPKNDBATLCA Bl OCREILEDIT MCTOLHUCSKO( CTOPOIN  HALLCTT
PAGOTH; ONICIHAC MCTOAIKH BO BCEX IETAMAN GYIeT UpPe/IlccTBORTE KATLIONY,  mepByio
HACTE KGTOPOTO, BRANIUGIIYIO  OKOI0 10 000 3ueil, MH HOCTAPACMSH  OOYOIUKOBATL 1t
OMRALINE TOAN, €SI IPEABAPUTEALIE PeSyINTATY, HOAVIACMHE B X0 (e BRILO THE TS
patoTH, 11 OGCTONTCARCTHL OVAVT CIOCOOCTRORITE DTOMY.

Tliowankn Kapteyn'a, 1m oropux B microstieil crathe IVOIURYIOTCH  3Tilers s
FHOMOP-IGIACKCON, Uepeticiens b a0 1, rie Buecte ¢ Tenm ykazaow nx ORBATOPHAAbLRe




B K Xapaxse

N, CO3BESAMS, K KOTOPHM OHi OTHOCHTCH, 4 TaKuce
e Rossa® i

LABJMIUA I TABLE

[P Cosneanie N gapru
1 | b Constellation atafce  Ross
9a° ! =320 Cassiopeia 20
Yob | 13 Camelopardalis a7
81 i =AY Cassiopeia 1
128 o Auriga 2
55 l O Cygnus 18

_-_EQﬁE‘IiTMEﬂH T€ HECATHBH, 1dHHBE oﬁpaéo’rml KOMX BOUIAH B piiH, 10~
_ BHEOJA CPEAHMX SHAUEHHIl KOFOP-HHICKCOB 3BI31. B oGotcuion ucie
[apa HETATHBOR HPOMEPRIACH JABAKAN; TAKAM 0OPAZOM, MBI HMETH A0
RHHX OOpeielennil, M3 KOUX NPON3BOARICA crporu@ or6op SHA-

| CAPAMHBIIEX A% BHBOAR ApU(DMETHUECKAX CPEImy.
ronien GOABIIAHCTBE CIVYdeB KOTOP-HHACKS Ka# A0  3BE3AH  IOTYUAACH

&pmbxenmecnoe (uacto ¢ yserom neca) 4-X AN Aa)Ke 5°TH 3HAUCHMI W,
epe, B3 Tpex sHIYEHHA.

TABJAHLA II TABLE

i CpeiHes ao-

=
— o e
= jaactumis Lhe Plates [HITR. paceroil-
8 e Goun HaacT i i | B Mean z
ool Jata = ‘ —— — | HaGamaatear
gﬁ‘ £ E | xax dotorpa 214 BUS .é--'"- =GR Qbse
A = = i - - - Al
5‘5, | Date 2 i dhuseekux ayueit| U o 1<) Bg z BLIVEY
2 for photagr - STmE| sbd
% 4 * § el B --J_:'
3__3§. i = e Ifor visual rays| G2 3| HE2

! I '
Iéo Min Golden [so Z«:nithF Astra IN  |40%557 140%55° | Napanae

|10 : 5 0 16 25 146 25 i
B¢ : : : = : - 38 25 [38 25 Banmxn.m::
= Astra X 41 45 [500 e
47 30 | Napajae

‘Agfa Isochrom | Agfa IS5 " 47 30
Golden Iso Zenith Astra 1IN 38 45 138 45 5
i 49 30 l49 30 | Bamaxnise

Agla 1SS 4045 40 45 | Napazse

i .
Imp,:':ﬁal T200

Wb iy
5 -, ‘Agfa Isochrom MRr 50 30 {80 30 - Y
., (Golden Iso Zenith Astra IX 48 10 148 10 | Bamaruast =
‘.' Agfajlss 25 5 (31 20 | Xapaase
. 'Agla Isochrom Agfa ISS 144 15 144 15 Buxpor

. Golden Iso Zenith| Astra IX 15045 |30 45 BamaruAse.

AgfallSs i1 25 181 20 e
TOIT Agfa IS5 5 40 | 5 40 | Napaxse
Kstra IN 110 (11 o |Bamaguase
L 33 10 i:;_; 10 | Napaise
Aa|IsS 28 45 |36 35 p
wm | Agfa IS5 33 50 133 50 i
A noon 720 72 © ¢!}

M 1758 BBCAA B UATH TLI0IARKAX Kapteyn'a

OAMM ANs TOFO, HTOOH TOKA3ATH KAKOB ofLeM npqnéﬁam_rﬁﬁ
GHeal C MSMEPEHUHMH KOTOP-HAASKCAMH B KiKIOM IA0MAL-
AL 10 APKOCTH. '

WrO OCHOBNAA MACCA HM3MepeHuWX 3pe3l [0 APKOCTH HAXO-
moy mx 10 74%(, Beero koandectsa. [lpoment 3ncay crabee
0 OTHOIIEAMIO KO BCeMY KOJMUCCTBY 3BE3J OHEHE BHCOK—89"/y«
BMECTE ¢ TeM, 4T0 O0T0Op 3Be3l IpPUX0AHIOCE TPOHGBOIHTE
Tee 2200 paNEpeHiHX 3ResA Auiue 1758, 7. ¢ senee 80", BO-

TABJAMULIA 11 TABLE

ciex. moup NPS taken in the following night. *** B

; y = ¥ 7
d.-”g E_z | Koauaectso apear Number of stars KoAncers0
: D2 gn?i:t = 3BesA OF
¢ TR N Bo w 82 1w 10 1375
- * y -] = >
K5A : JAGITAXe EE a £ _‘:j'g | apic 10100 11700 TantaoEs i B %y Ko BCS-
Area 2.3 |g5.2° | brighter 25 My KOAIde-
28 F g gL 10%00 | 107099 11799 12799 == § CTBY
Saz |S887] e
g1 [ serthd i = gon . 340 14 31 120 E 169 6 87870
g | 2Xa2 =500 396 11 20 g6 . 164 95 o
19 | 2X2 460 358 8 36 o1 ‘ 176 47 838
24 | 2Y9X2Y 440 329 3 28 68 | 148 82 o1
40 |1 axXrl 390 335 4 29 93 a8 a1 90
2200 | 1758 40 154 468 523 27k 89

OTACILHO ClejyeT HPHUBECTH AAAHME O KOAMIeCTHE JHANCHUI KO.JOP-WHACKCOB, BHO
HeAUIHX B BUUMHCHEHHE CPEIHErO ApH(hMETHICCKOTO. ITH IAHANE npuséneny » Tabr IV,
rie ars Kaxcolofn uécaetosannoit KSA noxasano KOTMUYECTBO 3BE3A, AAH KOTOPHX Epei-
It KOAOP-HHACKS MOAYULICA H3 2-X, 3-X mur Goiee 3HATECHHIT. i

M3 tabammel ABCTEYeT, HT0 ABYMs ONPCACACHHIMW MH  YIOBICTEOPAIHCH HCKAIOMH=
TEALHO PEAK0; TMOAARMAIONIEE KOAMUSCTBO SBE3A MMEET TPH M HCTHPE OUPEASTEHI. D

TABJIMILA IV TABLE ;

Koauuectno sBesd, 148 KOTOPHX HOA0p-HHACKS
BEIUACIANCA HA OCHOBAHAMI
KSA - Number of stars for which C. 1. was deduced:

2% amauen. ! 3-% aua%u.‘ 4-% apaueH, | §-TH BHAYEI,

(from 2 values from 3 values from 4 values {rom 5 values

0

8 8 126’ 139 67
9 (5] 173 ‘1;{6 43
19 49 92 LIG e _m?..
24 3 102 18zl '
4o ; 8 S8 i Y g o
70 60 708




QTASABHEIMA OUPEASTCHIGIMKE I B 1eX CAYy
OP=MHACKCOR PCIKO PACXOAHANCK CO CHERTPANLHEM I ﬁ@

_ BEPOATHRE OWHOKI 1l CPEAIe OLMOKK 0ANOTO ONpesed

K2 KOA0p-nuAexcon snean n aamnof KSA Buumesics no pastoctax

B 4
p= io,“_s .,__,_{ e
n—1

BHUYACAHIACH HAMH HL OCHOBAHIN AdHHHX JABYX CUMOCTONATEdh-

BERHO, XdpAKTepuayeT OmmOKYy maMepenus, Hakomen, seposreas omubia
HRe | I.!'-’mj SBE3A PasTHYHHX APKOCTEH H PABAHYHWK CHCKTPOB.
BHuUMCAcHuA npeacrarienn B Tabmmuax V on VI B maGamue V p u pf
POATHYIO OUIHOKY KOJOP-HHACKCA, ONPRAEIAEMOTO M3 H3MEpPEnnit ABYX pas-
OK 1 M3 ABYX H3MEpEHu# OAHON IACTHUKH, COOTBETCTREHHO. Psagom co
_. - BEPOATHHX OmuGOK YKA3aHM WICAA SBE3A, HOCAY/KHBIINE 414 Buuncennit (n).
R JHEM BCDOATHAR OMMOKA HAUIMX ONpeieicHH KOJIOD-HHAEKCOR OKA3ATACH pAB-
38; omnfka e WsMepennit B cpeanem pamma +a7os.

TABAHUA V TABLE

1 2 it

149 £0moq 40
43 +0.05 82
62 +0.05 51
31 40,00, 51
b1 +0.05 a1

T CHEKTPAaABHOrO THOA, TAK M OT SBe3AH0N BeJTHYHHH.
A #900A sasucHMocTH 10A00HOr0 xaparepa (1aga. VI).

| —1m I 11Po—12"0 12'0—
+0"oB(02) | +omio(40)
0. 08(13) | *0.06(13)
£0.09(33) | £0.09(62)
0. 0f(16) | 0. 07(17)

0¢ © roumecT Hanwx onpeseaennit. Man xapaxrepueTHi

ONpeAsIeniit KOOP-HHACKTOR, OALIORATHCH M3RECTHOI ﬁ!op.}l[y,m_ﬁgf 7 ]

1753um B AATH [L0ITaAKAX Kﬂptﬁ".r“'-‘_* : i i iz

ORPEALIENIIA KOAOP-HIIAEKEA OAHOH gREsAN BHIMCTAIACE

ol 235
Wi = Sl e
: —1I
CAy Cpe TN HA HECKOIRKNX 3MAUeHni KOIOp-HHACKCA OIHOT
Mi HMeAH BOSMOMKHOCTS BHUMCAATE . 1O 6Tk dopayie

,ES"B?I{ BHMHCAEHHH A1 HECKOJIBKHX JCCATKOB 3BE31 B KLKIO0H

- cpeaHee BHAGEHHE i,
0ro OIpeAeICHis KOA0P-HITIEKEa L1 KSA 8, 9, 19 u 40

COOTEICTRENHO:
e T : +o1s, 0" 13,00 12,-£07 14
-I_'fpi_t 2 ToM ep'efmﬁé”omnﬁn'ﬂ apudhMETHUECKOIT CPeANHH,; T. €. cpeanye onuGKn Ha-
(HX KATALOMEHNE SHATCHHE OKA3AAHCH PABHBIMH: ‘
By + 007, 0"06,--0" 06,0708

Brauenia KOI0P-HIICKCOB, BHYNCICHIHE HAMIt LT [ATH KSA, upmpeiens B Tab-
suie VI rae, napaay ¢ MOPAAKOBHMI HOMEpAMH, AAHE HOMEDA 3BE3L M HX chororpachu-
yeckue BeTWuHEH M cHeRTpw 1o Bepreiopderomy xarasory (BSD). ;

Ilecroft croaben TAGAMIE COAEPKUT OHpeleieHHHE HAMIE SHAUEHHA KOTOP-HIAEK=
COB 3BE3i.

Mu me cuATaeMm JHINHUM OPHBECTH 'r§1'—}i{e rpachiK SABHCHMOCTH MEZKAY CHERTPLIb=
HEMM KJACCAMM M BHAYGHUAMH KOJOP-HHICKCOB, XOTA OH 118 OAHOH M3 HCCAENOHAHABIX
KSA (uepr. 1). Jror rpaduk, coctanacunmir a1a KSA 9, nokasupaer SAKOHOMEPHOE pac=
npeefenne TOUCK M He QOHAPYKMBAET HPESMEPHOIl AMCHEpCHIr, HTO FAK/KE YKASHBICT Hi
VAOBJECTBOPHTENBHYI0 TOYHOCTh MOJNYUEHHOTO HAMH MATEpHAIA. Anatorngune ppachukn
nocrpoent Hami 1 iz apyrux KSA; Bce oHu nMeOT NPAGIM3ATEISHO OIMHAKOBHIT Xd-
DAKTED.
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LB e aaten

~ TABJMILA VI TABLE
EHEH l'zs_s ..s.Be',‘u w natn niomaixax Kapteyn'a
| tax Kapteyn'a fhewmns iy

SRS -
LM I No No.
Kanobili I' RS DY B’;’ﬁ'
KSA 8 TAB_-’CI.:HHA VI TABLE
ol
m Mt No No. W 7 - —
o § Kanobi GRS s Sp foir,
ol :'; 544 lr.:lf,uq fomif B Bbﬁ BSD R Mr
A | i
0.1 >
044 M 548 :;.gx = \
535 63 0.08 151 _ m
549 11.80 0.69 o 995 11.68 0o i m
b 56 ods . | 15 996 [ 1kl A 0.89
0.88 57 531 1110 0.40 r§3 997 12.46 ik 050
b e 8.87 bes |l sss 998 | 1agol | G5 }d 1
o e S BT s5 | 999 | 1140 | A2 : 087 *
0.48 i 3 12,47 0,80 = G RS
%o | 587 o 03 i e 156 3000 | 1177
a.60 A9 109 FEn e : 7 15 1001 IR By 0.20
d: i 61 550 J i Sttty A ot el 0.9L 138 1.64 A8 -U.m
mialml o g | | i o 7
y 03 S -41 7 ! / i 16
o 0.19 < 32;; 12.46 g; d ‘::E‘ ; i:; 650 [ 1303 o
= 2.40 . 3 12.11 P 077 i 113 233 10.33 G S 033 161
5 50 | 1a7 | R e B ol R S
0.20 & o} '?_'9 { 11 955 :I_Q.BSI 16 0.59 163
aas ol oot et Go il Gl o.6r | 104
0.62 Zesny 1375 10 oy 2.03 Sk
? 0.77 Zﬁ 578 i Gy d ‘;-62 ]:7 g;b 12.88 a8 | 9
042 || 70 LT LT B d 118 el 91 B |p os7 || 166
d: 2 | e | s : 0.40 1y | 961 :i';? 48 o8 4
: 0.70 1 . < i 1
L n 86 2 : ‘ 1.67 1aa | 962 | 1203 B p 0.46 165
o381 ; 557 11.97 £ 2 d 1.0% 121 963 0.23 170
{ 615 | 3 588 1112 "j“f' i 122 9&{1 ”Lg‘? As e
2 s 75 L 12.87 Go 0.19 123 | 965 it (e d:; 0.9, 171
> 591 12.8 i) 19 12. 56 12,23 Ao 0.74 172
0.13% e 0 3 1.70 125 ?bg 12.05 Ao ? 0.50 173
0.51 56 02 | 1229 ‘ 0.66 N 12.35 & oxs | 174
0.32 ?E ?93 12.32 gﬁ d A 126 | 969 18 0.40 175
1.26 % 393 11.96 8 565 127 | 970 3 82 I3 s
o 1 5O 596 12:50 A £ 0.4 128 | 971 118 L 0.2 4]
so7 | 1271 i 4 Bl el L 4 | B
0.2 < 130 % L) 2 L 7
0.32 Qiliesm jo 129 ) 25 ol a4 LAt el
o930 83 % 10.89 i;o 0.60 131 974 12.00 G i 150
231 ﬁj 60 11.80 (,z 0.12 ra 973 1154 Ag 0.77 18
0.28 8= T 12.6 u 1.8 ¢ a3 97b ‘2_55 e 0.7 I
5 609 G2 ; -04 134 | 977 2 (6 d 7 182
it : 12:33 G i 1.20 135 onk lg.gh Ka o 1.7‘; 183
: 6" |6 0.32 : -03 Fo 3 2.4 18
.66 37 6“’ 12.80 Go S 0,40 1 311
0.30 P 6!2 13.00 Go s ; 2 979 11.97 P !
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e T 0.43 oranant | 4 oad || 187
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oz | ot | 6 A R B8 | aaxy | A ods |l 189
0.162 92 61(9) 11.96 18 141 983 W 0,40 190
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0, o g ‘ 97 b e
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0.65 3I 10 148 992 % : 196
65 I 99 | 635 -94 A 0.80 S 9 12.47 i 065 || 197
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220

221
2322
223
224
225

226
33y
228
229
230

231
232
333
234
235
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337
238
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240
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ABJWIL[-\ Vil TABLE

il ol

\h
l\.mnbili

0.44
0.32

2.01

0.73
0.47

0.50
0.56
0.84
0.54
0.29

\

i

. No. m S
No. RSD B? e
m
251 1118 12.27 (2
252 | 1119 12.80 Go:
233 | 11320 11,59 Bs
as4 |12t 12.86! it
255 (1132 12.71 y DI
256 | 1123 13.7 Far
257 | 1124 1241 Ba
258 | 1123 9.78 fo
259 | 1126 11.61 F3
260 | 1127 12.29 By p
261 |1128 10.15! B
2062 | 1129 12,51 (3
263 | 1130 11.77 As
264 | 1131 12.25 Go
205 11133 11.02 (54 -
266 | 1134 12.61! 5
267 | 1137 12.60 Go
268 | 1130 11.67 2
269 | 1140 11.66 B§
270 | 1741 12.88 Fo:
271 |1142 12.25 F3 ?
272 | 1143 11.42 A2
273 | 1144 12.50 (:8: d
274 | 1145 11.89 to
275 | 1146 12.40 3
276 | 1148 12.50 B3 p
277 | 1149 12.80 (r0
278 | 1150 12.46 P2
279 1152 10.71 ";5
280 | 1154 12.50
281 [1156 12.42
282 [ 11358 12.97 4
283 1159 10.39 B3
284 | 1160 12.7 Go:
285 | 1161 12.53 A8
286 | 1164 15.17 B9
287 | 1163 12.30 Fy
288 | 1166 9.02 i p
28y |1169 | 12.80 Ao
290 | 1170 12.30 Fs
291 | 1171 12.05 A7
292 | 1172 12.02 s I3
293 | 1173 12.10 As
294 | 1174 11.69 Az
295 | 1173 12.36 Az
296 | 1196 11.07 K2 7
297 :1;7 10.33 A6
208 1181 11.74 A8
299 | 1182 11.85 B6: p
300 | 1183 12.13 o

Kanobili

m
0.57
0.59
0.22
0.30

0.15

0.406

0.45
0.08

0.60
0.350
0.18
.86
0.56

o0.18
0.03
—0.08
0.40
0.88

0.46
043
0.600
058
0.41

2.18
0.48
0.32
0.23
0.79

111
313
113

315

;16
117
318

19

320

(SR Eo X
e e b

Yri%E
11.29!
12.79
12.62
12.04

12.01
11.09
s.07!
13.2
12:32

1313
12,04
12.96
9,201
1280

12.91
12.36
12.70
ta.12}
12.00

12.80
13.23
12.04!
II.L§
13.10
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TABJMILA VIL TABLE

57 (GAL,
Gl s
5 . No. Mg Sp Mt
Mt No : . LR
Kanobili usp | Bsb Bep) Kanobili
m ' I 5 {11}
0,40 321 |r211 11.70 5 1.60
0.90 322 | 1212 10.25 Az 0.32
0.17 323 |1216 11.92 A8 0.62
o.fo 324 | 1217 11.96 AB 0.52
? 0.077 325 |1218 9.71 £5 0.49
0.80 326 |1221 12.34 G2 1.20
0.60 327 |1222 12.5 Ao 0.49
0.20 .|| 328 |1223 12.6 B2 0.40
d: .28 329 | 1224 12.09 A3 0.54
0.60¢ 330 |1225 12.13 F—G 0.67
A—1 0.60 331 | 1226 11.79 Ao 0.40
48 .01 332 | 1227 12.71 (r2 0.79
A8 0.80 333 l1230 11.92 3 0.6
A8 0.52 334 | 1231 9.04 H_z —o.at
B3 —0.15 335 | 1232 12,51 [ .80
Fz p 0.42 336 | 1233 12.44 Go: 093
s 0.007 237 1234 11.93 Go 1.0
s 0.44 338 | 1235 11.02 Iz 0.58
Fo 1.00 130 | 1236 10.05 A8 0.39
A3 0.53 390 | 3237 10.94 Ao 0.18
KSA 9
By ota I 26 | 461 12.12 Az 0.43
Ab o8t || 27 | 464 13.6 G5 0.76
As o0 1| 28 | 408 0.43 At —0.087
Fa N | 29 | 469 13.49: Go 0.90
G1 | o35 | 30 | 49t | ‘dras 48 0.74
(3 d: 099 || 3L | 476 )y 3 0.85
3 of2 | 32 | 483 13.63; Go .6
Bo 009 || 33 | 484 11.61 3
(-0 0.59 ‘. 34 488 [2.10 A2
¥ | 056 ‘ 35 | 499 12.44! A2
Kz | 6o || 36 | s02 11.67 B9
Gy (PRI _;E 504 133 ¥
F3 0.63 3 505 13.30! Gs
Ao —ao, 177 39 | 308 12.51 o
A6 0.69 J0 | slo 13.010 Fs
Az 0.35 41 313 10.71 B8
A8 0.60 430 S 12.10 K3
s .71 43 318 11.17 Fog
3 ost || 44| s19 [ 1304 Ga
Aa asd I 4% 323 13.00
A6 0.70 46 | 531 13.04 k3
G2 0.60 47, 533 11.361 Bg
B8 yd o81 || 48 | 538 1347 Ke
Bo 0.62 49 | 339 12.10 Az
A3 0.37 50 | s42 12.28 G3




E. K. Napaaae
TABAHUA VIL TABLE e
Sp Gl e
BSD Mt N No = SHBRES oa0p-nnexci 1758
o ¥ 3 No. el m T . = —— ; 758 ampens
2 I\nnobxh BSD BSSJ I‘Eﬁ) (i'i — s warn wiomaakax Kapteyn'a
% ] . i » t e et e = ol
; ; | ki i i 51
. Bl sis | 1 I Kanobili o | Noo | oy | ABJAMIIA VI TABLE =
&2 2 Sl 13.02 A8 m { | Bsp | B%ﬁ’ i § (o
P 558 12.52 K 0.55 m e ! B ‘q Gl
55 | 56 2 ; 101 | 063 i e sD Mt N0, | No- o
5 2 . 1288 F3 =) ‘Z‘ [ 102 | 964 13.3 Ga m i Kanobili i l BSD ]-}l;;lqu . Sp Fareint
35| 567 11.99 A3 g 01 298 S Tals Gr g 062 l BSD Mt
12.96 Gt t‘q-;: 104 | 967 :.L:u 3 ) 1.6o 1 151 |10 m { | Kanobili
o _"‘ { 4 2R L
56 568 s 2 { 105 QbS __'_-“ (3 .08 152 “;‘n 12:79 G ! m i § I
s7 | 578 20 Go 13.0 G a1 5 41 12,60 i 1oy |
s i 10.42 1 1.10 ; t o : 133 | 1042 &0k K2 o 7 1 S m
3 578 . A S BE ot | 969 . £l g 154 |10 i) By .77 202 ; 11.58 Go m
30 345 5 1o - 11.06 * 43 12.30! 1146 25
97t oo 10.58 091 o g 12 s s 155 | 1044 130 A2 0.37 201 X 12.88 Ga & 0.79
60 | 581 ! By TR o YA | ) 2.49 A3 (e 12.02 A 0.34 g 1007 13.10 i 0.83
B 11.06 A3 0.057 s 171 131.26 b 55 ; I 204 1148 Iy .
0.58 972 12 3 95 1560 | 1046 Q.50 205 114 12,25 Ab 0.80
61 ¢ 582 | 127 110 | 973 A7 Az 0,57 157 | 1052 1209 I3 i 12.62 Go: .29
62 | 588 1]';9 F8 5 i 13.03 Go 0.31 158 !0§3 10.37 Ao 0.76 306 o f, 0.8
63 | 38 "9 Go: 2 it | o76 0.52 139 |10 fr.is! G- 0.25 g 59 1107 G :
6_1 2 II_)B Ka 0.56 I Q7 11.83! r b 59 11-67 Ty g 1.6 7 115K 0.6 ¥3 rar
6 394 12.20 pio d: 210 12 | 978 ik h 2 160 | 1060 3% (7 o -(1 208 (153 0.07 A3 o 1.40
5 1 009 112 : 1.2 115 | 981 i (3 0.69 )24 Go 166 209 (135 2 Ko - 052
3 Go D-;; 115 | a8 ! 13.01 e 0.64 61 E1oat ’ 0.67 ope b 11.05 Bo d 1.68
el mie || 128 : 115 | 989 10.59 i 0.68 162 | 1070 11.35! Fy o 1,08 be a7
67 i L6 Az | 7 3.3 G 0.40 163 |1 13.25 K2 0.63 - | 0.1
&8 | &1 A A8 041 | 116 | 900 = 071 1644 [g;f 13.3 G é} 1¢ ;i‘" 1162 12.78 o -3
69 | 619 13.09 A8 ‘ 057 || 117 ;13 11.46 Go 165 10?3 12.9 o d; 068 atd 1 !23 Sl s P o
70 Ao long E R sl B 13.01 1.06 13:3 G 0.64 1 2199 | 1mg 3 0.2
627 1237 9 g i ) 1¢ 993 2.4 {ra 166 70 09' 214 172 ; 3 . B8 22
a7 < 5 77 2 3 2.45 G 0.91 6 ' 1075 09 215 2.05° —0.2
71 ca ’ ’ | 148 :;2 995 13.08 ;. ._?,; 167 m?é 12.9 Fé LG+ 3 11.13 A8 a 6?;;.
33 10.8 { i 996 e 15 3 . 7 19! 2 ! 3J A3 ;i
72 | 638 io I I8 | . 11.588 Co 0.66 163 | 1079 L gL K2 J 0.58 216 ' 117 o hb
ol P e By 1 0ads, | 181 .‘ 0.77 69 |1083 | 1250 i PCat g3 | Bo
74 11372 0.32 998 | 132 - 170 | 1084 250! | Gr 0.52 i ITYs () T2 : &
75 242 13.05 Gi | 185 11:'-;_: 999 13.07 i;z 0.89 ? k159 Go 3 0.50 zi; i 12,601 EZ: O‘Eg
43 12.37 Az i 101 1;4\ 11310 Iz‘bE‘ (}'; 0.62 lz| 1085 17.0 ¥ g -2 220 : ll;ag to.73 Gt-l ! 0';'2
26 1 644 o5t | 123 L T Ao 1.59 72 | 1088 i £ - w063 | B | 0.83
77 | 643 12.04 3 ’ = 132 Pl 0.29 173 | 1089 e Go .04 221 1182 0.82
7 64; s Ao 063 || 126 |100 ) 0.67 174 | 1093 12.62! b0; :;'TB 222 118 s
LR 3 5 s s 75 | 3 3 B
79 | 648 S 5 d- 031 || 127 |100 1201 Fo Ui 1035 12.81 s Of% 223 118} 130 I8 : 0.48
LG it I 235 lt3a8 | 1008 1213 | 4o 0.87 5 5 19§ 22t Mo thal | BERRLE o
2 13,05 5 1739 129 1(-',;% 5507 G | o3 ;‘_h {1101 13.2 G 058 225 1188 ligz A2 = 1.56
X 2 0. = 10.18! >d 5 77 | 1102 R 0 i 2,67 y
gl 652 e 19 11 P e IH! A2 0'(_’{ I?é | qu 1176 Ho 0.83 » : 7 Ao t; St
2] 65 ) G1 97 A o.007 a3 12,8 4 : 226 1189 0.50
83 5?% 11.46 Fe » 0.54 bkl o F 0.28 '3;9 1104 ; ,'3:! Go 0-33 237 1191 12.83 K =2
84 625 12.04 A8 0.55 1‘32 I:)”) 12.34 e b 180 | 110§ I}"_?é Go ;0": 228 1103 .35 B 7 2.40
85 6’?36 10.42 41 30 133 mij-‘ 12.34 Ao 0.45 181 - A1 0:; a49 M 19 o G3 d: 040
i X,00 Ba ((_"'23 il 134 m[; :3'65 G3 0.48 182 iigg 183 Go 230 | 1198 :3‘,?-) A6 i g??
5 é70 | 13.09 s 135 | 1018 e P 0.95 83 | 1110 12.34 TR PR 2 G2 S
Sg 217 [; 72 iﬁ 0:72 o K2 d: ‘)'24 84 |1114 13'5 Go 060 ;32 i ?Qﬂ 11.60 Ao S
: Ao ; 13 v I 85 k 3.2 ; 76 3 203 2 r
89 300 ol e B e F ' B (i | g | il e tode | A 933
g0 | 68 13.01 Gb & 1.42 37 |rozo | 1108 3 o 86 42 124 231 | 1206 33 Go o.
4 12 138 | 1021 G1 75 186 | 1116 0.55 a3 4 12,25 0.8
42 Az ggz 139 |1022 11.40 Ga 1.00 187 | 1117 ?'63 Gs i 35 I 1208 13.5S ézs U-q;
. ; ‘ 13.0 A e 3 1.1 2 s 1 I E i
gz §94 g.40 = 140 | 1024 12‘9'3 G2 2 gn Ig? 18 “_?‘}‘ E‘L 3?' e lirs d: o5
"08 8.2 J —0.2077 | e F—G 04 o 1123 13.2 {.3 93 237 1212 15:33 F8
93 | 951 ? By 2072 || 141 | 1025 0.60 190 |12 32 Ga: 119 37 LAY Ry ;
o4 | 952 [2'23 A3 —o0.22?7 || 142 Rt 11.90 < 24 | 1261 V) 078 1;? Siis | Eaians ?_; 3.84
S2l w1307 Ga od. N 143 | 103 11.92 49 sat laess ' L e et et 0 92
95 954 10.95 Ga Argil 143 | 1030 12_? (.r[‘ I-O'}" i 1125 13.01 y 3 240 | 1215 Tlgz A3 0.58
g 3 144 | 10: 31 A8 0.94 92 1120 2 12,26
96 | 955 £ 076 || 145 fo3s p2:07 Go 0-5G 193 | 1127 ;-1,'63 Az 2rgd 241 | 1 2 g.z:-é
97 95% 3201 Vb | 3 34 i2.47 : 0.hy (94 [ 1130 2:24 Fo 0.26 242 | 216 10.08 %
98 13.10 G‘} o47 || 1 6 3 d: 144 195 Fist 11.80 Ga " 0.72 s 2 1318 ftd Ao
99 95% 12.16 o 0.84 | 5 1035 9.261 B o < 13.16! G2 9 0.84 343 1219 e Ao » 0.31
100 05 11.25 8 0.69 47 103 13 3 : '-J L & IQG 15 0.72 ”4.-‘| 1230 ; - (}3 0.29
g60 12.65 148 17103 : I—G: =0 188 19 34 UEI3 4 S 245 | 122 -4 0.60
.03 Go 0.79 149 | m"-:?;' 13.22 jo 0.53 195 1137 i ' By s i ! 11.15 5 R
P/t 150 |1 3 134 F—G 056 i 33 (31 4o e 246 1225 - : 0.3
039 1.3 % 99 11139 . Go 5 0.28 ' P 25 [2.65 37
=3 AR 0‘:‘? 200 | ”:;7 1)0%[ F3 i 0.79 :I? 1226 ]:'_‘? G‘;{r JE
l 0.75 | {7 12.83 Go 0.6 | 240 1227 [(—)’-J: I__-:.' 5 1.57
| . P i | . i et 0.67
2 1231 11-73 A8 P 0.22
Az 0.7
\ 0.3




\{ 4
At \ No, | No. Mgy
‘ Kanobili R bsh
' t
o m
063 1 301 |1533 11.87
: 0.8 302 | 1341 11.30
d: 0.6 303 {1542 102
036 | 304 11543 13.3
0bf | 305 {1330 8.20
SR 115 306 1353 12,93
e 078 307 | 155 11.84
G2 5 o84 |l 308 [15% 1329
A5 0.30 | 309 1560 12,10
Lo 030 1 310 | 1561 12.81
el g 71 11t | 1569 1142
s 0.67 i 312 bisya 13:15
Go obo | 313 1573 12.57
K3 d=: 1.76 314 11575 13.1
G2 dix 0.85 ‘__;rs 1377 12.06
Gz oy [ 316 |1578 12.47
Go 0.72 317 | 1579 12.40
G2 d: . 8{ 318 {1583 12.05
4 .03 Az 0.43
| 3 ¥ G1 0.53
A8 0.42
E (3 0.58
i As 0.45
é (1 0,58
{3 (4 di: 1.02
i G d 1.54
G2 0.89
B3 0.7 2
7 d 1.62
i A2 0.41
t 7 F8: 0.76
' 33 : F8 0.6
| 11.00 A8 D
y K Fg 0.76
B & 1.8
1
12.32 Ka g 2,29
10.99 By 0.1¢
4 Go 1.6y
11.12 g 0.58
12,63 G2 1.0
(6]
9.20 jo 015
12,6 3 0.4
A 116 o.u'1
956 Ao 0.02
12.76 Az 0.63
K8 g 2.06
G5 gt 1333
I8 0.65
As 0.36
Fy 1,08

ALy

373

?-r-'}ﬁS' apest B naTH wiolikax Kapteyn'a

TABANUA VII TABLE

1775 12,79 {(ri
177 1325 F—G
m

350 12.08 K2

5B i1.10 8

5352 11.62 (8 d
554 12,14 (r5 &
553 12.79 Ao

550 10,34 Ao

560 11.97 fio il
561 12.39 i

3602 12.56 Go

5§63 ¢l 10,37 Fa; &
56,4 9.80 Arx

565 133 £y

507 1351 G5

509 12.39 At

570 10.9:4 At

573 1 Gy d:

0.57 : :
574 7:36 fs. | &%

.36
0.80

0,40

1.40
081
.53
0.83
0.21

0.34
0.71
0.76
0.76
0.80

0.83
0.75
0.32
0.70
0.42

KSA
m
2.13
021
1.23
.81
0.71

—0.10
2.1y
028
0.b5
0.03

—0.08
0.47
0.9
0.46

—0.07

1.02
2.75
0.50
T4
0.38

020
0.0
042
051

0.1

sdalimndbol sigdmgab. mdlgog. dogm. M 6,

[ ~o. 11 Sop
[BSD | BSD BSD
T
1778 1 Lbo Go ¥
1779 | 1237 £
1782 11,86 Fg
1788 .92 Az
1793 1284 £
1799 | 133 Go
1801 12.40 A3
1811 12.59 s
1812 11.29 Ky ¥
1813 10.62 56
1818 11.97 /i
1820 12.79 Go
1522 12.84 F5
1824 12.83 Go:
1825 12.99 (0
182 11.38 b
:833 1 T.?z I*g
1831 12.71 (644 >
1835 3.4 F—G
| 1838 12.18 A8
1840 10.56 g
m
503 11.96 Ba
594 10,78 Al
595 | 1236 £
506 12.08 As
595 12,8 Fg
599 12,6 As
600 12.59 Fo
601 12.08 Ko d:
002 13:13 (1
Go4 | 1143 67 d
606 12.95 As:
ooy ) S
608 12,22 A1
G10 1231 A8
61t 12,61 Ao
612 13.0 (&3
a13 13.26: As
ary 12.60 A5
619 | 1138 Ao
620 13.1 Ga
621 13.1 A3
624 13.00 F7 3
G5 | 1236 | A1}
026 13.044 o :
627 12,84 Py :




E K. Napajxac

ez R
| ; 7 : : i e et T Tene i
(ot R _“l__}}_)}l_lllh VIl TABLE o |
Sp G. l:-iﬂmﬂ- KU e ; VT - | =
K?\t: E Mo | £ Mg S 1 NG S .KNBP'““"'E‘“" 1758 apear B us
e PM} e “?‘I;) %{tl. o T s maomaikax Kapteyn'a
b b b it Cio i : 2
| ; SO | ganobill o | Noo | m . AB/IMLA VII TABLE is
5;' g"’ 11.09 B m BSD BSB’ Sp BRI
ga | 639 1109 s ‘(:.” e sod ];u“. - B BSD z Mt No. No. m % el
34 6;; ::‘g‘ Ko d lf‘: 102 704 ;,"»;?, G2 n‘? t e Az }Hg B%P 5
2 3 .27 05 d -3 103 ol ey G I o | | | -
| A d oss | 104 e \ 16 Gee i thy | osi | 774 | s Kanabili
75 105 | 708 94 Fo )05 152 33 ! ;
éﬁ g{’g b o 33 70! 10.97 o 3 Q.54 153 ;;g 12.32 j‘g "[}.I(i;j 201 L
<8 63 11.17 do 0,00 106 709 b 157 154 i 13.2. G 0.75 202 AR 11,661 ! o
5 6 % 13.1 G 0.14 107 "10 11.25 o 155 75‘: 11.58 Ks 0.66 20 11c8 1ad it o
Gg 3 i 4 14 o7 | 7 s o 0.39 11.56 £o d 2.15 3 | 110y 11.94 AL o g
641 12.74 A:) 0.36 109 Lll-* 12.54 Az: 0.26 356 | 782 0.37 iﬂ‘ 1110 12.15 }‘9: “.:0
. a5 109 ;14_ o i ; hl? 57 783 :;-g’ o s L | 12 ;g 0.45
: i & 2 2.31 A = .63 4 : 2 s ' :
b2 | 64 12.02 G d 1.10 : A3 ARG :5 78 8.13! & : 267 |12 ‘ 5
3 4 iy 36 30 | 786 ' fi¢ 5 i | i :
63 216 1202 ‘B; 119 ”1 L;h 1271 s : 160 | 787 12.59 ‘I:; A 1.48 igﬁ 1514 13.00 ({7 1.53
7 i 4 il 7 a1 e B 10.95 5 o. 1116 e Ao A
G| 5 3 B | o2 S B Ly Ao ”.gi 101 28 A1 (,_z" 209 (1118 =) 19 F8: .31
: 5, o || p Ao 5 Lol 11.60 A 7 || 210 | 1119 L4 Gs 0.45
26 649 11.96 F8 33 115 | 721 12.13 t}:1 55 61 | 3:93 2 1(: o 2] : 5 :)VIT
ﬁg 2§0 a6 i \ ¥ i 2 | ! 0.30 264 | 791 ;2-43, 8 0.24 zI;g 112t 126! G3 .54
; . - FJ o2 " i-z o 165 292 ;.‘Fb 0.90 21 1rzz 13.0 (’-3 g 1.5
o : i3 ]l? ! % né {fs 2 3 ot 36 G8 i 0.22 '.*rj riz; 12.53 ;;3 d: 0.;2
R as | 4 |2 0.48 i | 726 | 013! b7 | f8 6 | 79 il e ! .
A2 I 0.20 119 737 17.5 f—.' | — 0,06 164 79‘7 37 N ity . :
= 3 Al 242 75 ‘ : g | - ' :
7; qss G . ; 3h 28 ik 1\ i 1.69 168 798 i;é;’ Ko 0.45 216 | 1128 2 -vfm l\
Ly e 4 051 rar | 72 [ 0.50 169 | Soo e Ao 2.72 217 | 112 12.46 K: ,
73 | 658 11.98 A 0.67 122 fd 12.6% S ol 170 | 1052 faad Bo s 049 218 |1 2] 13.2 G ¥ 20
: - 5 Gg : os7 2 730 5 3 ! ; 0.44 . 4 A2 0.62 219 1::? 12.29 (58 0.21
| % : 020 ‘;i 1‘31 o @ 0.87 3’J’l 1053 11.90 . .13 220 1:?‘, 11.34 Ko } 1.70
| ; Lo?l - L it l‘, 1 ok 1.24 72 | 1054 11.5: Fo 32 12.9 0 0.85
5 : o : yas i o ‘hlJ | 0.1-‘: 37.‘\ 1055 li&"{i F3 0.44 221 |11 1:921
?% 661 : l-4§- AD 0.58 26 | 73 & 0.36 ;7‘ 1050 q'}\ 58 H_u‘ 15 222 |1 lf‘ 12.06 Bo
,7- 664 13.235 ] 0.09 127 ,‘.-’f; 12.59 Ao RaE PR 1152 i £ ??9 224 ”.:i iy s o
79 3 12.3 068 7|73 2.19 2 0.18 y : Ao -35 22} 2 ) Fs o
666 33 Ao 128 737 A3 : 176 | 1062 kil 1140 074 3
2 p O-és 2 751 ];_1 . ::2:!‘ 177 w&; 12.15 225 | 1140 m'zl Al 0.52
1.64 170 fis 12 Ao e i b s i v , " U-M
gl : - “ : 3t 5 1o e ];9 1069 Tl Ao :) ‘I” 226 |1141 0.09
= . 0,22 ; . z . : |
32 s - - 5 o i 0.22 180 1320 12.54 io o 11 27 {1143 12.9 5
83 . ! . o7 I::z 24: T % 71 11.85 11.: o-‘«o 228 |1144 '12.09 Gs d 0.30
81 672 11.81 Ar 0.30 127 743 1151 ho e o9 1 | { u-io |5t :Jz : g
D . . A o li“ ih{j st he y sas 182 n?-: 11.84 s - 230 | 1149 ! 254 Al 0.51
, - : o [:4 7 o 85, 0.26 183 [:}?J 12.63 oy o.1 : 11.28 s 0.48
i - : it a8 97 = ; 1.02 184 74 11.86 : 13 231 |1150 0.24
87 | 680 12'11 f,’f"i 0.58 =6 ) 25 0.40 185 fg?b 12.30 f'!ﬁ*' ot 232 13 e o3
: | g u:ka “;o_-r os :£7 217 T . ; 77 11.96 li; 0:30 233 |1 156 if{‘ AB 2.14
: ¢ 4 : ; o5 l:: 717 12.40 s ey 286 | o078 1.00 234 161 .1:'*2 1 O3t
90 683 12.65 f.o —0.11 1; 749 + 12.29 Go o 15 | o8 Loy f | o bl 1:'29 ; .
| : U o Iig 7;‘0 1 o 048 188 m?!i:'. :,1'09 Ko 1: 1.07 236 1 3+ A3z 0.35
g‘;. 235 13.2 F 752 10.34 Ao 0.66 :39 1083 1;';1'(-; As 7 1.5b 2‘; 1;:2‘ s L o
= a 2 [y ot Cris) i : ‘
: 68{ - ; i i - o | 0.17 go | 1083 10.54! G ‘;'” 238 ;ﬁ,é 11.10 g —0.03
¢ 6 2 13.3 A48 0.46 142 i 2.06 G8 d : h { | st o i i :
94 | 690 | 13.08 Go e il B 12,60 A3 0.74 Tor (o |l ) sos || 256 [1174 154 1 i
gs | 602 | 1174 Ao e 12,43 s 0.50 Lo e B s Ll i
6 o i 77 124p B 1.31 l)i'n 1090 12,60 E3 0.53 24t |11 /3 —t;TE
9 8 . i | 7 1o 3 : 14 194 | 1003 o A3 116 242 :1?? 12.38 4 05
9?; 696 11.35! F§ 0.29 146 | 763 d: 1.67 95 | 1095 12.22 '11 23" 243 “332 ot Ey o
) tgs gl 8 it i 7(?) 132 F8 196 11 40 "'0; 244 1;33 \ 11.58 I8 0'24
99 | 702 12 0.49 I 70 12.68 Ay 0.50 1 0 L : 1 : i : ;
4 ; o 1y 6o g e 97 | 109 39 Vi) 5 | 1190 G5 . 0.27
70 058 7 10. ; 038 3 R N Y ' : |
: = . : i ik | 7ol o ())7 40 as 298 | 1099 12-29 Ao 0.35 246 14 A2 0.72
22 5 / g ] 5t 3 : ;
; o | 72 T ..’lo 050 299 1100 m'_é G5 0.04 24 1192 12.95 0.44
o0 2 ok .
i 7 Ao 0.06. 1101 e I 1.08 248 194 ] Ag:
) 2.00 Aq 0.66 Rl et % 30
o 249 | 1199 5 i ol
4 250 |r200 Al | o1y
113 = 117
| i 0.7
0.25




E K Xapazag

' ' p-IIEKCE 1758 BUE3T B IATH HIOLALKAX [{apteyn'a 37
TABAMLA VI TABLE e _

271

355
276
277

o I
Mt
Kanobili

o

o

wo |

000
0.29
.50
040

0.35

0.03
1.90
0.50
037
0.10

0.40
Q. ';T
0.0

—0.13

--U.U".‘

1:39
.36
0.20
0.04
0.29

0.66
0.48
0,10
0.38
1.53

0.834
0.13
0.92
0.53

0.64

0.65
0.65
0.25
0.57
0.32

0.59

0.36
0.20
0.26

0.68
0.15

0.12
0.32

ot i
014

0.3 !
042 ||

: No.
No- i BSD
38
t
i
01 | 1337
302 !133e
103 | 1342
304 {1343
305 E'S%T
306 1138
307 | 1357
108 | 1358
09 | 1360
310 | 1361
3L {1302
313 | 1364
313 11369
314 | 1373
315 | 1375
316 | 1376
317 | 1380
318 | 1381
319 |3H4
320 |1385
331 | 1387
322 | 1388
323 | 1389
324 f1391
325 | 1992
326 [ 1394
327 | 1396
328 |1399
320 | 1404
330 | 1400
331 | 1408
332 | 1410
333 | 1412
334 | 1414
335 | 1420
336 | 1421
337, | 1423
338 | 1427
339 |1428
340 | 1430
341 | 1452
342 | 1433
343 | a4
344 | 1435
345 | 443
346 | 1443
347 | 1448
348 | 1449
349 | 451
350 [F453

mf)

m
12.506
12.05!
12,49
12.14
11.45

129
12.8
11.00
10.63

1223

11.89
12.83
12.30
11.78
10.21

[3.
12.
13.

12

DR R T

AR

12.

o
¥

12.69
131.79
12.6
12.0
11.52

T1.75
10.73
LY L0
15:2

12.07

11.05
10.78!
13.0

10.2%
12,59

13:2
12.17
12.69
12.89

12310

T2.13
12.45
1h.04
12.24
12.45

10.00
s B
11.08
12.39
10.37

Sp
BSD

hn |

. iAo

(53

d

I

d

d:

m
058
022
0.50
0.22
0.2%

0,30
031
0.2
—0.07
0.68

0,10

—~0.22
0,25
0.12
0.02

l 0.03
l 0.42
.00
| 636
0.79
087
0.70-
000
(1.22

0.09

{
|
0.8
.66
l 1.20
|
|

0.52
0.01

|| 4o
[ [
[ 032
\ 013
Q.57

0.33
149
1.89
0,60
0.33

0.23
0.70
— 050
0.39
0.42

0.29
0,84
1,71
0,20
1.0

Kanobili

T

22

26

L
N2 ae~d

‘s s L

e b —

]

5
b
o4

73
73
80
81

B4

56
&7
91

9z
a3
94
95
97
99
1ot
1ng
L10
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v
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147
148
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11.00
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12.38
12.20
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11.49
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12.28
12.34
1Eat
10.93
13.1
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11.28
12.81
12.26

12.27
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12,92
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11.13
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.11 356 | 1462 10.94

0.36 457 | 1466 10.87

0.26 358 | 1469 11,20

0.26

0.35

KSA 24

m . m
o 047 46 137 11.30
8 —0,107 47 15 10.92
A 0.40 A8 163 12.80
1 d 0.70 49 168 10.62
Ag 0.70 50 175 12.83
By 0,52 5L 180 10.82
A7 0.42 52 187 11.50

1.24 53 191 10.09
(r1 i o.80 54 199 11.74
Ao 0.2 55 202 12.61
Ao 0.29 56 | 203 12.77
A3 0.58 57 203 12.19
(o 0.76 58 | 211 10.81
(o d 0.78 39 | 216 12.21
Fs 110 6o | 217 13.06
As 0.39 61 220 11.84
Gy d 0.72 62 | 222 13.00
o 0.09 63 226 11.94
Az: 0.60 64 | 227 11.38
Iy 0.68 3 232 11.32
Az 0.40 66 | 233 12.90
Az 061 67 | 236 11.03
i 0.33 68 | 246 12.00
(i3 o 145 69 247 12.42
Fy .10 70 230 12.59
&8 d: 1.8 71 23% 12.39
it 0.28 72 258 13.28
Az 0.18 3 259 12.81
Cs d 0.03 74 260 ¥2.13
Fikd 0.37 75 266 i 3y 5
/3 0.70 7 271 10.09
e 0.33 77 | 273 12.01
Bo 0.060 78 | 284 11.16
B3 —0,10¢ 79 286 12.16
2o 0.10 8o | 295 12.86
g 0.10 81 | 304 12.58
A3 0.50 82 | 306 12.62
Go 0.75 83 | 310 11.58
Ar 0.21 8 314 12.85
F8 Q.04 8 | 315 12.04
57 0.28 86 | 316 12,40
As 0.67 & 318 Titiass
i 0.5 4§ 326 11.80
Ao 0.0 89 | 337 1118
G5 d 070 90 | 338 12.95
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086 130 533 1153 A8
Fs: 34 151 538 11.86 8
A7 0.39 132 | 339 12.93 Ko d
0.65 153 560 13.08 (=N
A3 040 | 134 | 361 §3-3 G
A5 0.45 155 | s64 12.88 12
Ko 2.30 136 566 13.11 As
Fe: 08y 137} 567 12.48 A3
Az 080 158 568 12.60 Ao
Bo 0.30 159 | sl 12.90 Ao
F5 1.39 160 370 12.52 K3 o
571 12.98 R .79
572 12.99 A8 47
573 10.50 Az 0.1z
574 11.05¢ F8 .55
57 12.57 G3 d 1.14,
580 12.49 o .74,
582 13.11 Fy 0.67
583 1317 0.33
585 1171 it .19
586 12.91 o 0.5
587 12.91 o 047
588 10.38! Ao 0.200
3 12.82 Az o7
590 13.95 A1 0.60
393 12.63 £ 0.62
394 12.31 Aa 0.37
595 12.40, I3 0.19
596 13.02 A3 0.51
598 13.17 9 0.53
599 12.73 Io 037
601 10,69 ) 0.51
602 13.2 70 .01
605 13.09 Go 0.77
606 9.96! Ao 0.07
607 10.21! By 0.217
609 13.04 Ko d 1.39
610 11.81 Ko d 1.58
611 10.02! Ao 012
612 12.18 A 0I5
6r3 | 13.03 A2 0.44
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213
213

216
217

218 !

219
220

221

222

323
223

226
537
218
229
230

231
232
233

235

236
237
238
239
240

12.00
13.16

13.0
12.89

12.25
11.65
12.8°

12.66
12.30

12.63
12.96
10.15
12.31
11.79

O3
13.06
12.09

11.59

12.19
12,57

11.25

12.75
12.90

12,01
11.66
9.97
13.0
12.94
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0.52 241 | 704 11.28 B2 0.14
0.37 242 | 703 12.76 Fy 0.87
0.85 243 | 8oo 12.75 A4 .39
0.28 244 | 803 13:1 I 0.85
0.39 245 | 804 12.57 Bg: 0.27
0.34 246 | dob 12.90 G6 d 1.66
0.37 247 | Bo7 | 1258 A3 043
0.79 248 | 809 12.63 Gy d 1.71
0.21 249 | 810 133 G5 1.03
0.64 250 | 811 12.94 Ko d: 2.02
0.72 251 | 812 12.62 G8 g 0.96
o045 || 252 | 813 11.22 B 0.40
0.55 263 | 814 12,72 F3 .57
0.11 254 | #16 11.28 B8 0.24
0.88 255 | 817 11.28 Ao 0.30
1.6r | 236 | BiB 12.06 G3 d 2.02
1.02 257 | 819 13.12 Ks 7
0.48 258 | 820 10.79 17 & 0.??
0.34 259 | 823 11.75 18 0.45
1.48 260 | 824 12.91 8 0.83
o 0.26 261 | Hz26 13-25 s d 151
Az: 0.65 262 | 828 10,44 (o d 0.44
B2 0227 263 | 830 1344 . Go: 1.21
A7 0.47 264 | 831 13.00 Fy 1.34
(r2 .35 265 | 832 11.45 g 0.397
Ao .30 266 | 833 13:24! Ao 0.78
By —o.11? 267 | 834 12.87! Goz: 1.55
0.74 265 | 833 11.35 Ao 0.31 |
8 d 1.43 260 | 836 13.10
G6 d 1.21 270 | 839 0. 34
G3 Lot 271 840
1.84 272 | 846
Fg 0.47 273 | S47
A3 0,67 274 | 848
3 0.54 a7s | 8st
F8 0.81 276 | 853
g 0.81 27 855
8 0.92 27 857
Ko .54 279 | 859
A2 0.24 280 | 863
A 0.43 281 860
16 0.75 282 | 868
F1 0.67 283 | 872
Ag 053 284 | 874
Ao 0.43 285 | 875
G6 258 1.42 286 | 876
Gy d 0.83 28 878
Ao 0.10 28 880
A7 55 289 | 882
H: 0.49 290 | 883
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Fo 0.43 70 | 742 12.81 Go | 071 129 | 844 12.03 I8 0.54 i
8o | 743 12.49 Fs: 0.37 130 | 845 1273 A8 3.7'9'
A8: 0.54 { |
o 0.;3 81 | 744 12.90 33 131
Fs: 0.50 82 | 745 | 11.95 63 0.33 132
¥ 0.04 83 | 748 10.20 Vo 0.00 133
K 2.80 84 | 749 10.84 o 0.43 134
3 85| 750 13.07 Gur 0,58 135
?" K (1";-} i 86 | 751 12.33% 2 T:3) 136
(’” > (,.'44 i 37 | 752 10.50 £7 0.89 137
) = i a8 | 758 11,50 As 0.42 1318
G LOT 89 | 763 12,82 Go 119 139
Go 074 S g0 | 764 12.98 G5 0.50 140
f& 0'2{;’ 91 ;:26 1031 L5 0.12 141
e 0,3 { 92 | 768 13.52 ; 0.92f 142
K3 LOL 8 93 | 769 | 12430 | Gs 107 143
5 ¢ .44 ¢ 94 | 770 L1.33 3 ) 0.51 144
1f5 0.39 95 | 772 12.82 Lo 0.8 T
},:9 —0.07 96 | 773 12.08 I's 0.78 146
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s 1.25 o0 | 782 11.49 Sl .16 || 150 i
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201 | 1680
202 | 1633
203 | 1659
204 {16066
203 | 1668
200 | 1671
207 |1672
208 |1677
200 | 1678
210 | 1681
211 | 1682
212 | 1684
213 | 1689
14 | 1691

215 | 1697
216 | 1699
217 | 1700
218 | 170§
219 {1708
220 | 1720
221 | 1722
222 | 1725
223 {1738
224 | 1744
225 | 1751
226 | 1754
227 | 1755
228 | 1739
229 | 1760
230 | 1774
231 | 1776
232 | 1779
233 | 1781
234 | 1784
233 | 1786
236 | 1791
237 11397
238 11800
239 18or
240 | 1802
241 1803
242 {1808
243 | 1810
244 | 1813
245 | 1814
246 | 1827
247 |1828
248 | 1830
249 | 1834
230 | 1835

m
sl

m
1199
11.39
11.11
13.26
12.35)

12.45
11.86
Il.gs
12.51
12.92

12,36
12.32
11.87
12.44!
(SR

11.95
12.08!
153.00
12.72
11.92

11.94!
12,

12.64
12.42
10,29

1143
11.85!
1021}
12.45
12.65:5

12.23
11.76
12.60
12.40
11.30!

12.97
11.24
12.36
12.33
12.16

11.63
1177
11.661
12.06
12.16

12.37
12.68

12,07
12.62
12.85
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F 0‘;3 {263 1886 13.18 Fa 0.72 308 {2016 11.62 Go 0.3'1?*
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. 265 | 1889 12.91 8 d 1.89 3lo |z027 13.13 K3 .44
3 —0.07 .
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75 et 269 | 1897 1.0 G5 dr 142 31y | 2069 12.25 G3: 0.2
Ens 0.2 . 3 55
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G 131 277 | 1952 12.20: G ::6" :;z 2 7 '?u
B3 004 278 1914 12.26 A3 :;_4; 123 QZE; :;Q;
I8 0.6, 279 1916 13.05 fo 0.69 324 i2107 1124
C_K 1.50 250 | 1922 11.88 1 0.21 3235|2100 12.77
A8 0.51 z:-?r 1930 11.50! F2 0.5 326 12110 12.5
Fo .22 3&\1 1932 12,39 A3 1.9; 337 |ariz ln.;g
Co 0,52 ;:; :3:; 12-32 135 0.04 328 |ar113 12.59
7 0.b3 8 k L. .56 329 |a116 10.80
A7 0.32 285 | 1941 10.83 b7 o1 330 lariz 12.23
. . 286 | 1942 12.08 I3 .6
G5 .58 287 | 1946 12.61 Go 8.6? ;:-t- 248 .
By 19, 268 | 1948 12,51 18 029 133 22:2’ o
. » . A i 333 |2z | at5s
J}S :’]:-7 289 |1953 11.45 r7 0.98 334 2134 12 3?5
12 i j} 290 |1938 | 1297 Fa .74 335 |2136 | 1234
291 | 1962 11.37 A8 0.92
({; :;gi 232 1923 11.;8 i's n,gﬁ
s 07 293 1964 | 12.53 7 0.54
Fs: o.5|15 29 | 1963 12.91 53 u.;?
1.‘% u.ﬁa- 205 | 1967 12.32 E7 0.50
1y 0.3
73 .74
A 0.52
Az 04
F’{ 9,56' »
Fo 039
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duenmit Korop-un- i
2 LM —T1amg0 0. 3.1(81 -+ 0. .‘4(.‘-") +0. 3132 +a. ST +1.56(13) el
AAUHOM Bugimoll ; ? s Rl T

T2ams— +o, 37[5) +0. :‘6(11}) 40, sl}(is) -+ 0, 36(25) -+ 1.18( ,{,) +2. 24( 1 )

=

28(85) | 0. 53(84) | 0. 74(91) | +1.50(26) 2. 45 (5

e

i
1
i
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TABJAUIIA XI TABLE

KSA 9
Bo—Ay As=Fq l P3Gy Gs—Ky
3 +om1§(20) [Loméo{ 1) :
+0202(6) | +o. 34(28) |+o. 66(11) |+omBa(i7) +1n79(6) |Hamob(1)
+0. 40ld0) [+0. 62009y 140 81(46) |+ 62(13)
+o. 30{11) |+o.36(27) - l+0- S1(103) [+ 52007) |42 qo{ 1) 3
+0.02(6) | +o. 36(99) |+0. 61(58) |+u. B1(166) |41, 64(36) |2, 25(2)
TABAULIA XII TABLE
KSA 19 ;
i
Bo—Bj3 1 Bo—Ay4 As—Fq Fi—G4 Gs—hky K5— ]
1
+om0a(9)| +oms(3)] +om36(1)] +1748(4) 2075(1)
— 1130 -+omog( 4 ) +o. 13033} +o. 20(3)] +o. 40(8)] +1. 10{16)
+o. 19(4) +o0.25(55)] +o0.37(22)] +o. 52(30)| +r. 47(22) +2. 38(2)
+0- 38(3) 0. 45G0)| +0. 49(27)] +o. 60(37)| +1. 32(26)
+0.22(11) +0-2l(!2?): +o33l55) | +0a7(6) | +1.34G8) | +2:56(3) '
TABJHULIA XIIT TABLE
KSA 24
Bo—Bs Bo—Ag As—F4 Fs—Gyg Gs—K4 Ks—
, tomig(8)] +omo( )| +omsa(3)
b +om22( 3 ) 0. 20(26)} 0. 63(9)]| 0. 63(11) A1m28(6)
+0. 19( 1) +0. 28(42)| -+o0. 38(16)] +o. &3(1:1)‘ 41, 78(8) i
2) 40.48(2)  +0. 65140)| 4 09s5(47)| +1.66(31)| +2m76 2)
(6) +0. .28(1'23_)I +o0.57(66)| o 73(72)‘ +1.57045) | +2.76(2)

OpABCICRNOE TYT CpeAce BMAYCHAC KOAOP-RIACKCR, B cnicOf
apuzeaeHo (MM arux ssesx mo BSD: 57, 161, 274, 878,

i

11 61:1'
i
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TABAMLA XIV TABLE

KSA 40
B6—Ay As—F4 F5—Gy Gs—Ky | Ks—
+oma3(5) s +om63(2)
+0. 17(15)| +omas(r2)] -+o. s7(117)! 4+ 1mi6(9)
40, 36(16)  +0. 45(23}| +o. 56(63) | +L 32(17)| -Fam42(2)
120 +0. 49(8)| 4o0. 56(z0)] +o.7u62) | +T. 1521) | 1. 68(3)
‘Cpeanes z‘weng&' 0. 09(6) +0.26(44) | +0.45(3)] +o-62(144)) +1. 21(47)] +2-05(5)
O : /

Jlassne mocAe X OATH TAGAHI, HO nauleMy MHEHHO, MOTyT CAVIKHTE IMOKA3ATeTeM

tora (paKTd, 4TO B COOTBETCTBYIOLINX obnacTax meGa HMEeT MECTO JaMeTHOe MOKPACHEHHE
3Re3A, BHIBAHHOE HAIHMIEM norfow@ionteli  cpext, J)TO MOKpACHEHIE MOATBEPAAAETCH
HAGA0IAEMHM YBETIUEHHEM CPeHEro KOJOP-IHIeKcd AAHHON COEKTPAILHOI TIPYOOB TP
nepexoae 0T APKMX (T. €. OT CTATHCTHUECKH Gamskix) K Gotee craGum (1. e. K CTATH-
cTHYCCKM ALTEKHM) 3BE3AAM, YTO O3HAYAET YBEAMMENHE MOCIOLIEHHA C  YBEAMYEHHEM pPacs
CTOAHMH-

EctecTpenio, KOHCYHO, MOCTABHTE BOLUPOC O BOIMOMHOCTH CHCTEMIATIH ECKOT
oG K B OANNX OMPEAeJeHIAX KOAOP-HILIEKCOB, HTO MOWET, €O CBOEI CTOPOHH, MO-
CTABNTH TOA COMIEHNE PEAlhHOCT: MBETOBHX H3OHTKOB M BMECTE C TCA Il BOSMOIKHOCTE
AHTEPIPETALN CPeARNX KOAOP-HHAEKCOB & TOUKH SpEH TOTTOLIEHHA.

Ho B Takom ciydgae, MOMKHO UANOMHHTL TOT (PAKT, WTO MH ONPEACAAEM KO.IOP-HH™
UX [IOIAIOK, PACHOTOMKEHHHX HA Pa3THYHHX TATAKTHYECKUX

AEKCHL A5 MYIOT
AunepenmHAABEHOT0 pPACCMOT-

WIHPOTAX, H BOIMOJKAOCT: CPABHHTETRHOLO,
pennA MX NCKI0UACT YKA3AAAYIO OMCHOCTS. ;

C 570it TOUKs 3PEHHS BECEMA HHTEPECHO TYT JKe MPARECTH CpaBHEHie ¢ HEKOTOPH -
MM TARAHMH, KOTOPHE M MOAYWHAN HA OCHORe ITpeand purTelEHOll OGpadorKH He-
oapknx KSA, pacmo0yKeHHHX Ha pASTHUAHY IAJAKTHUECKITX IUHPOTAN:

CK
B6—A4 As—F4 F5—Ga
b=0°(KSA 24, 40) +-o"27(172) +4orsi(121) +0"68(216)
b=--8° (KSA 18, 39,25)  +0.26(88) 0. 51(154) -ko. 70(303)
b= +42°(KSA 3) —0.02(5) +0- 24(13) +0. 54(89)
b—-37° (KSA 14) +0.07(9) +o0. 17(32) 0. 50(40)

Janiue nociexnell TaGAHYKH, XOTA ONF ¥ OCHOBAHN H2 HemoaAmO 06pAGOTIE
‘KSA 5 u KSA 14, Bce-TaRn AOBOARAO yOCARTENBEN; ORIl YKASHBAOT HA OTCYICTEI
JOP-BKCUECCA B HAMPARTEHHSAN, ANSKHX OT TANAKTHYECKOTO OKBATOPA. A i

Hntepecro, ato B AAHAOM CAydde HE OGHAPYIKENO TAKKE K YBCJIHYCHHH CpX
KOOP-MIIEKCA C YMenLIienies spKocTH 3Be3q, 110 arno HaGnoaderca 1
fennit, KOTOPHE, QYEBHINO, MPOXOAAT CKROSE NOrA0IMAK0LLYEO ¢PCJ1Y'..:_(
18, 39, 25). ' :




SISy Xrnp'a:t'.*ie

'np?.emk caeavionelt TAGIMUKOIL

Bo—Ay Ag—I4 PGy

ol 145 4) +06(22) +0r59(133)

25 0. 4o(118) 40 36(99) +0. 76(183)
—0.07(3) +-0. 21(8) 4-0. 30(18)

40, 1919) -0, 36(94)

+0.03(2)

TAKHKE YKA3WBAKT HA OTCYTCTRAC HOTIOMEHI B BTOM  HAUTPABACHMN:
As—Fy b3 —Gy
+0728(5) +0"46(50)

émpouu Bok OGRApYIKILI SHAUHTEILHOE UOLTONMEHHE B HATPARIEHHA
'y 4 b il
cllect OKOI0 OM43 xan sean B6—A4), uT0, NOKLY IPOUMM, HOATHEPH

“sansrom KSA 7 (b=--20°), TeMHO TYMAHHOCTH, BHSWBAOUIEH 0GHAPYIKCHHOE
: 'ﬁpﬁm [OrJOUICHAE B CEREPHOf MOAAPHOit 0GIacTiL,

| sTOM manpasienmiy, Kak ussectno, Lois T. Slocum = B.
T PACCTOSHUHN B 300 TAPCEH TEMHYO TYMAHHOCTE, MORIONWIOUYK .5

W. Sttterlv®

38.

¥ .Hg'mn DPeIBAPHTEIBHEE JaBHWE, KACAIIACSH 3Be31 B KSA 7, f:()[‘.‘l;lp‘:!’kj“f‘ﬁ}{ v

HEMH DPEBVALTATAMM, YTO ABCTBYCT 13 paccMOTpenms cieayioed ra 0. IHTKH:
B6—A4 As—Fy F35—0y

Bok: +of42(10)  +o’3o(7) +0"35(68)

Kharadse: +o. 39(12) —+0. 70(22) 0. 89(111)

Bok’a,

S e IEACHHN CO  3HATEHIIAMIL
ST caercs O0iLero COriacHs HALNX Oupe,
- Yro sxe xa e

‘:o STOT BOOPOC COCTABHT OPeIMET OTIeABHOM 3aMeTKH: B HACTOsMlIee ;ucBnpfl:{.\’m -
ePBATOPUA BEIYTCH AOMOIHATEIBHME HIMEPEHHH 00UHAX C© KATA.10TOM ok’a 3smes;
Q;;:::oﬁie B HACTOAuief paGore AAHHHE HE MOLVT CAV/KITh JTd ll’O,’[p(—)(’l}fOEO an::
54 KOJAOP-DKCLECTOB; B PedibHOCTH KOTOPHX He NPHXOINTCA COMHEBAThCA: ‘FilhOII .m. ;
N.r.'wr" BO3MOyicEH JHINL M0 OKOHHAHHM OMNpeleJeHud KOJI0p-HHIEKCOB 3BE34 B 'psu\_
KSA; PACIHOIOAMCHHEX KAK BOAHZH FAJAKTHYECKON NIOCKOCTH, TAK H B p:t.sm:l._
AX oT mee, Kpome TOro, K TOMY BPEeMEHH Mi Gydem mmers 0ofee HAAEKHYIO c:w
HOPMATEHHX KO/10P-HIAEKCOB. Ho tor marepmai, KOTOpHIT npeacranien :mec:]:s me-r-
Hy OCHOBAHHE CUNTATh, YTO AAHHHE OPOBOAMMON HAMM paGore moykAO OYA

. HANPABACHHAX. .
' OTMETHM, YTO PA0OTA O ONPeASIEo KOJIOP-HILIEKCOB 3BC3A

e M. A, Bamaxuage, KOTOpuii yqicTBOBLI KaK B paapado
OmIeRnn (pOTOrpapuecKoro Marepiaia.

HUIBHIH K IPYTHAMH,

y aro Bok mecaeaosan KSA 5 n noryaua L uee CIeAYOIWE pe=g

BCIH= 3

Ha=

plIA
THE

Tputeckux namepenuii mpogerama . G, Bpoackoft

14

‘of 1754 stars in five Kapteyn's areas in galactic plane
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DICES OF 1758 STARS IN FIVE KAPTEYN’S AREAS
INTGALACTIC PLANE

E. K. KHARADSE
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AAHHRMA 1, 97O CBAZAHO. QUEBHAHD, C BO3MOKHOCTBIO PACOPOCTPAHCH A i

The importance to investigate the problem of interstellar light absorption from
the point of view of contemporary stellar astronomy and particularly for making clearer
our idea of a shape and an extent of the Galaxy is recognized by everybody at the pre-
sent time. This circumstance explains the fact that now the efforts of a number of
observatories and individual astronomers are directed to manyfold investigation of cos-
mic absorption. Coming to the investigation of the problem from different points of
view, the astronomers apply for this purpose different methods, apparatus and means.

The task of the investigation of selective light absorption in different directions
is closely connected with the problem of cosmic absorption. The ground for the inves-
tigation of selective absorption is simple. As it is known, if the particles of cosmic dust
producing the scattering of light have less than o.1 pin diameter, the absorption depends
upon wave-length, being greater for the rays of shorter wave-length. Therefore the stars
which are beyond the mass of similar particles will seem to the observer redder than
they are in reality. In connection with this the color-indices of the stars seen through
such medium will be greater than it corresponds to their spectral types.

The excess of the color-index observed in regard to normal one, that is co-
lor-excess will be the greater, the more intensive absorption, or the longer the distance
passing by «a ray of light in the scattering medium. :

Lherefore for the estimation of the selective absorption it is necessary to determine
the color-indices and compare the values observed to those which correspond to  their
spectral types, determined according to the intensitics of spectral lines, that is on the
ground of spectral classitication. %

If, in addition to this, the abjects for which color-excesses are determined will be
distributed in different directions of the sky, then it is not difficult to come to the _
clusion about the shape, extent and properties of absorbing medium existing in the alax:

Up to the present time, as far as it is known to the author, such works hav
been undertaken systematically or according to any developed plan, It is _t_g'-;i_é
the present time Bok * at the Harvard Observatory is occupied with the determinati
photovisual magnitudes of the stars in the Kapteyn’s areas. His values for 6o
in the selected areas distributed at 3=-+75" have been already publish

sbabogdball sbhtrmged, mdlghg. dopg. N 6. ;
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‘Groningen Observatory * concerning the photog.t_".tphic.m'agm.}
color-indices and analyses them from the point of view i
it : 60--90 stars in each area for his nnalyg{_j.g .
vestigation by the region of the nortf_m pole up to &= 4=60°% ;
e investigation of selective absorption by the color-excess
;@r&;ﬁa' < of the celestial sphere from the north pole to the equator
pastamani Observatory two years ago.

. i i be observed fi is purposc is
e preparation of the material to be observed for this purp

tion of the spectral types according to the intensity of Ispcctral il{ilm':s-
re is the spectral classification for large quantit_\_' ot stars in thet ’ ::tp—
ulaﬂlled by the Bergedorf Observatory, it is expefhcnt to baseﬂ of% !t n]a{ atter
'pm'glves (;nly by the determination of colorindices of stars with known

0 e atalt - [ 3=
to which we have undertaken our work consists in the follc

- according ‘ i R
Kihteyn’s selected areas (KSA) distributed from o==—li-9n° to 3= +o0 ;n
: i i i color-indices of stars, mamly
its ¢ salactic latitude and longitude, the color-indices o : )
B 2.5%2°3 in each area, are determi-

-

& e
“to 135 on the area from ©.3X1.5 to

E Tﬂie“quaﬁﬁtv of stars in cach aréa situated near the galactic plane _is taken from
300 1o 350; and in KSA in some distance from the planc—about\ z?ofz_\::. L s
By the present moment the plates have been taken by us or‘ .t“;u 3’ e m‘d
(more than 75 special plates of areas and about 30 plates of the standard !

@m-&f:rthzth;u;w;zg :es A{l.:»m: fimished the determination of color-iu'diccs in eigh.t KS[A.
" The colorindices of 1758 stars in five of these areas situated in the Ga[ac}tll_c lp 1—
ne itself fﬁ'ﬁm be=-—2° to b=-13") we publish in this art‘lcle, th‘e purpose oi W 11;:1thz.x
n’iﬁﬁn!‘y to give a list of color-indices of stars ‘in very interesting areas, dt ‘:mg1 dic:
: task is interesting and important by itself, but to de.scn‘bt: the character an ; (Iinet lto o
Fi aﬂh to characterize the accuracy of our determinations :End, at last, to fin out, 0] !
e grodnd of preliminary analysis of average data, :the efficiency of our work, mvo
'i?m"g:._astrbnoniers into critisizing our plan to b‘f re.ahsed. ‘ i
 The observational material for our determinations contains the plates taken on tv
- parallel 8-inch cameras with light-filters. |
M%i%;;‘:‘fm ;ﬁ;ﬂg}larﬁcteﬁsﬁm of object-glasses mentioned can be found in the
| DUMDers o Bulletin.
R ﬁ:ﬁlﬁ%ﬁ:ﬂ;g l;')y us are known as BG3Schott (for p.hotugraphic rays) a'nd
ot (fbt visual rays). These light-filters in combination with the plates used give
ective wave-lengths equal to A 4200100 and A 55004100, .
} Plifeg of the K a'pteYI'fs areas have been taken focally on two cameras
y graphic and visual rays. ,
ditions the NPS was photographed, the stars of which served for
istic curves (mg, E) and (mem, E) as the basis for the determuld” ‘
nd visual magnitades of stars (E-galvanometer valuc). :

}

of mp-mip gave the values of color-indices.
‘been measured on the objective microphotometer designed by
Cusual way, described in the previous numbers of oir Bulletin.
8 bave been measured twice, The characteristic curves have been
The dispersion of dots used to be for the most part insignificant
| eurves (e, E). But to reach small dispersion of dots and the same
tic curves on different plates, we had to apply a very strict regi-
raphy and in photometry. Special attention has been paid to guiding
n guiding in the plates under investigation and that of standard ones.
nee in the images of stars on two compared plates. But the difference
in flﬂfﬁ‘u stars is expressed by the variety of light distribution and therefore by the
increase or the decrease of quantity of grains of cmulsion which immediatelly effects
~galvanometer values. The north polar sequence has been photographed by us without
guiding, i. ¢, without the possibility to control the clock during the exposition.

Therefore due to their accidental character the images obtained by us have some-
times unsatisfied us. Such plates either hayve not been subjected to the working out or

- the results of it have been used with the small wight. The errors of guiding have been
far less displayed on visual images due to the fact that visual images because of chromi-
tism of our objectives are obtained not in the form of dots but as if slightly extrafo-
cally. The photographic espansion in this case reduces to zero a comparatively small
effect of unsatisfactory guiding. / ]

In order to make the photographic images as far as possible similar to those of
visual ones and by this to reach the same gradation both on photographic images and on
visual ones, we tried to take the photographic plates slightly out of the foeus.

This increased the steepness of the characteristic curve, but created greater difficul-
ties in the photometric measurings of faint stars because of their large size and small
density. y

With plates and light-filters used and with exposition from <o to 60 minutes
applied by us, a large quantity of stars near and fainter than 1370 proved not to be
measurable.

We could not apply longer exposition as, in this case, we had to leave the plates
of the polar sequence to a driving mechanism for a longer period of time. But as our
experience showed, the images of stars on the polar plates were stretched after 5560
iminutes of expositioa.

Usually the ncgatives were developed in metol hydrohinon developer during 1o
n.niuulc,-: at the temperature of about -}-20°C. The photographs of arcas under inveétig:_;-
tion and that of polar sequence emploved as standard have been developed simultaneo us~
ly in the same tank. -

~To the determined values we added corrections for a ficld error (=0"08) and far
a difference between zenith distances (=0”07). AR
A In mensu}-iugs on the microphotometer we chiefly applied diaph‘mgm Nolz, 1.
in dm}lefer which gave a light-spot 0.1 m. m. in diameter on the plate. With thi
ragm it is cfmvenien't to measure stars from 11-——13"s on our plates. :

For bnghte'f stars we applied diaphragm No. 1, 2.0 i 1. in diameter g
spot 0.2 ni- . For some areas we had special plates for brighter stars taken w
<ed exposition (to 10 minutes). In these cases the diaphragm No. 2 could he :
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ith th aelénllinaﬁ011 of color-indices with the describcd. method  we
i -Inéskc_'_onsisting in the following, On one p.mﬁchrom:ttic ;.»la'w tyo
g'-i_nvéstigated area are abtain_e\l‘ ‘n\“ means of proper shifting of a.
iﬁﬁcntagmphic and the other one i \'}.-‘;'Ll'.ll FAYS. 3

reason that two images are obtained by the -:'qu:\l‘ !:‘xp:n.\}l!:l(lns a‘m_j
filters. The photographing of the standard  region [\;\l’b). is c:tr1':c:-d
« conditions- The ditference in photographic effects (the d:flerc.m:c in
values) of two images of a given star is regarded as a coln_r Fquwahuf.
wecording to stars with known color-indices, the .:humct_cnsltc carye is
E) with the help of which it is easy to obtin the value of a color-indes
calculating for it AL on the ground of three phuu?mutric. measu-
of images and one of a background without the determination ol photo-
photovisual magnitudes. ; _

 Jast method, having the advantages in respect of the \\'nrkm_‘s,jr out thle ates
rapidity of it reached due to the presence of both images of a star within the
sight of a microphotometer, the decrease twice as much of lhe‘scttl‘ng upon the
" packeround of a plate, the decrease of accidental errors of wrong itlm:tihcatlm of stars),
il is not free of errors such as: the necessity of saccessive but not simultaneous expo-

i gupm;m two rays and doubled duration of observation of an area. : ‘

" lhis method bas been worked out by us in collaboration with M. A. \ ;15]1.;1 lna‘lsc'
who successfully applies it in the determinations of color-indices of extragalactic nebulae
on the films of coma-free camera . f Lo

In our case—probably in connection with the color and brightness effects of thet
object-glasses used— the-application of this method was limited and we _pruicred LhL? firs
method descrived above, though in the series serving for mean values of the color-indi-
ces we included values which we obtained by the new method. ]

We shall not detain the reader with the explanation of the methodical side of our
work, _ ‘

The full description of methodics will preceéd the Catalogue, the first part of

which, including about 10000 stars, we shall try to publish by the vears to come if, -ol
course, the preliminary results of our work and circumstances will be favourable for this.

Kapteyn's areas for which the values of color-indices are published in the pre-
sent article are listed in the Table T where equatorial and galactic coordinates are given.-

The photographic material used for our determinations is described in the Table 1L

For the most part a pair of negatives was measured twice so that we obtained up
to 6 or 8§ series of separate determinations from which a strict selection of wvalues was
made before deducing arithmetical means.

We give the Table III to show what was the extent of work done, how mainy
stars with determined color-indices there were in each plate and how the stars are dn‘.t-_
tibuted according to their brightness. It is clear from the Table that the essential part ol
de ined stars according to their brightness are between 110 and 130 They are
74'/o of the total number of stars, _
he percentage of stars fainter than 10700 to the total number of starsis very high-
GHhe ime the Table shows that the selection of stars was performed rather
1 2290 measured stars, only 1738 were included in the list of cor

o1 idices of 1758 stars in five Kapteyn's areas in galactic plane 54

) t’ﬁ we shoald list the data of a number of values of color-indices
lenlation of ‘arithmetical means. These data are given in Table IV
estigated KKSA it is shown the quantity of stars for which the mean
btained of 2,5 or more values. The Table shows that two determinations
us rarelys the majority of stars have three and even four determinations.
to apply 4 and 5 determinations in the cases of great internal deviations
deteriy inations, or in cases when the value of a color-index sharply disag-
class. ‘
able errors of the color-index of a star in a given KSA have been calcu-

lated according to differences of two independent series of determinations of color-indi-
ces using the well known formula:
1 ¥|4Aj
=043
PrLld] g

The probable error was calealated by us on the ground of the data of two inde-
pendent seties obtained in two different pairs of plates, then on the ground of two series
obtained by two measurings of one and the same pair of plates (what, generally spea-
king, characterizes the error of measuring).

The results of the calculation are represented in Table V.

On an average the probable error of our determinations of color-indices proved to
be equal to +0Mo8; the error of measuring has been on an average+oogs.

For stars of different spectral classes and  different brightness the values of the
probable error have been also calculated differentially supposing to find the depen-
dence of the accuracy of determinations both on a spectral type and a stellar magnitude,
however, the caleulation has not shown distinet dependence of such character (Table VI). |

The mean error of one determination of the color-index of a star has been calcu-
lated according to the formula

7= lf
n—I

By this formula we could caleulate the mean value for n=3, 4, 3 making these calcula-
tions for several dozens of stars in each KSA and deducing then the average of m. |
The mean errors of one determination of the color-index for KSA 8, o, 19, 40
proved to be equal respectively to
|
\

+olrs, ko3, folra3, *o'i4.
The mean errors of the arithmetical mean appeared to be equal to +ofo7, +o0%06,
“-0."06, -+o™08.
The values of color-indices calculated for five KSA are listed in the Table VII.
The diagram of dependence between specttal classes and the values of color-indi-

<ces drawn for KSA 9 (Fig. 1) reveals the regulatity of dots distribution that shows the
material to be satisfactory. e

With the same aim to characterize the accuracy of our determinations
T'able VIII individual series of the values of photographic magnitudes for 50 star
Table reveals the good inner accuracy of these values. ST
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all these differences, exept Mtﬁmg

contain_the algebraic and the  arithmetica

he analysis of the average values of the cnfior;ingikm’_;:
and a given stellar magnitude. ' e

[ the color-indices ate listed in Tables X, XI, XII, XIII and XIV
amns and lines are clear in themselves; let us only indicate that
the quantity of stars taken for mean values.
data of last five Tables can serve as a sing of the fact that in
a8 of the sky there is noticeable reddening of stars called forth by
bing medium. This reddening is confirmed by the increase of the
of a given spectral group from brighter stars (i. e. from statistically
15 (i. e to statistically far).
lly, of course, to put a question about the possibility of a svstematic
: minations of color-indices that can, in its turn, arouse doubts, about
r-excesses and about the possibility of interpretation of mean color-
bsorption point of view.
s case we can remind the fact that we can determine color-indices for many
in different galactic latitudes and that the possibility of comparative,
nination of them exciudes the above mentioned danger.
this point of view it is interesting to give the comparison with some data
‘we have obtained on the ground of preliminary reduction of some KSA loca—
rent galactic latitudes.
ta of last Table though based on incomplete reduction of KSA 5and KSA 14,
cing. They point out to the absence of a color-excess in the direc-
actic equator.
at in the given case it was not discovered either the increase ol
with the decrease of brightness of stars that is clearly observed for
bably pass through absorbing medium (KSA 24, 40)-
investizated KSA 5 and obtained for it the results pointing out

As—F4  F5—Gy
0.25(3)  0.35(15)
) .

o

red considerable absorption in the direction of
ars B6--A4); that is also confirmed by other da-
ibility of extension of a dark nebula in
ith the absorption in the north polar

cach plate enables us to deduce these average wlug,

s in five Kapteyn' areas in galactic plane

“known, Lois Slocum and B. W. Sitterly? discove-

g 15 in the distance of oo ps. :
conceming the stars of KSA 7 are agreed- with the known
ving:
Bo—A4 As—Fy

4-0.42(10) +0.39(7)

varadse: o.59(12) -~0.50(22)

cidenice of the determinations with Bok’s values, it will be the
L article,
ven in the present work cannot serve for a detailed analysis of color-
which they undoubtedly reveal, Such analysis will be possible only after the
‘tes fﬁ’ﬁsgﬁf ‘the color-indices of stars in other KSA, situated both near the galac-

plane and in different distances from it, have been finished, Besides by that time we
shall have more reliable system of normal color-indices.

But the material represented here gives the foundation to think that the data of

our work which is being carried on will be used with accuracy for futare investigation
of galactic absorption in different directions.
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