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C 6.JaroJapHOCTBIO OTMedai ydacThe A. III. Xarucosa B pabore no
pacyery H COCTABJICHHIO ONMHCAHHLIX B 37O CTaThe HOMOrpaMMm H CUETHOH
JHHEHKH.

Centabpsp, 1957.

THE NOMOGRAM AND THE SLIDING-RULE FOR THIE COSMIC
ABSORPTION DETERMINATION

A. PH. TORONJADZE
(Sammary)

Convenient nomograms and a sliding-runle are discribed. They are 10
tended for the solntion of the different problems eonnected with the cal-
culation of the interstellar absorption on the basis of the formulae (1) and |
(2). The latter are trapsformed into the system (10) convenicent for the use
of nomograms. The possible variability of the factor transferring selective |

absorption into the total one is taken into account. Sufficiently complete |

tables | and 1l are given. With help of them one could compose the ne-
cessary nomograms. This requires to eonstruet two simple enrves only.

September, 1957
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OB HCIOJIL30BAHUM AMOUPHYECKOTO =A K
il i e : wl i LN AN Y ..."rq"Li [:)[_I:"I.
PACIPEJEJIEHHS TIIOTHOCTEN TOTIOWAIONETO BELIECTBA
NEPHEH/IHKYISIPHO TAJAKTHUECKOH MIOCKOCTH 1119
VUETA HOTJIOMIEH MY '

A. P. TOPOHIMANRE

B patore 11 IL Tlapenaro [1] pazpatortaua viodnas metonnka shiupce-
HHA BOTHUHIL JONIONIEHHS 1151, 00beKTOB, PACHOTOMeHITEX HA

Pa3THUHBIX
raJlakTHYeCKHX NIHPOTax 8 HANMPABICHHAX © DA THUHBIMK

KOS(PPHUHEHTaM R
moraotieHis. MeTos oCHOBAN 1A HCeNOABL30BAUH HEKOTOPOI] (HOpPMY.Tb!, BhIpa-
AKAWILEH 3aK0H PACOPCIACICHIN LIOTHOCTEH NepHelIHKY.IAPHO FadakTiye-
CKOH MJOCKOCTH, H AONVILCHHH 33BHCHMOCTH ILIOTHOCTH NORMOULZJOLLeTo Be-
IEeCTBA TOJLKO OT PAcCTOAHMA I 07 miockoctH ladaktiyy (JonyLieHpne o
JIOCKO-11APAJACALHOCTI ¢10CB ¢ 0HIAKOoBOH MIoTHOCTRIO). B palore [2], ua
OCHOBE TIPHMeITEHHA TeX JKe JMOMYyLEeHHH OLL I MPeajokeHsl yA0DHEE HOMO-
rpaMyMel 4019 yaera OOMTOMSHHS B VCJI0BHAX TepeMeHHOCTH OCHOBHBIX Ta-
paMeTpor, XapakTCepH3YIOUIX Me:K3pesauoe nordouenne. Oxnako, caeayer
HMCTL B BHAY, 4TO CCTb YKA3aHHs Ha HENoJHOe CCOTBeTCTBHE HCMOMbL3OBAH-
Hoit n [11 n [2] dopmysnl ¢ aelicTBHTEIbHBIM pacrpeieIenieM [LTOTHOCTEH
QorJoniaolllerog BellecTsa nepileHHKYAsApHO FATaKTHYECROH MNAOCKOCTH,
[Moxtop nopxomnumeii GopMy.abl g HpeacTasiells 3aKoHa PacTpeaeIenns
MIOTHOCTO MONJIOLLAIoILEro pentecTsa B [adakTike cielyeT BLINOJHHTL C
VyeToM Miioritx (paxtopos, cBA3ANNBIX C FAKOIOMECPHOCTAMNE JIBHIKEHHs T0-
NIOMAIONINY O0JaKOR H X B3aHMOAEHCTBI ¢ 3B€3/aMil 11 € IPYIIaMHi 3BE3R
B ajaktike M, Takaym oOpasoM, ABjIseTcA JOBOJbHO TPYAHOH 3alaueH. Ho
A9 peJael yuera Merx3pesaHoro MorJouleHHH ile #ABRIAeTCH I{E{"I'[_}:'-EL}{_U[“?»IH_‘-.‘I
npeacTanaeHite HaGIoASHITBIX AAHHLIX O BeAHYHHAX MOFIOLUEIHR KAKOH-H-
Oy dopmylioil. ' . ; . 1P
Bo3MOKHO HEMOCPEACTBEHHO HCMOIB30BATD 3 :'Im{_infmfcﬂmj e mcpfh;-
npefeTest NUI0THOCTell IeprelNKY IAPHO TaTaKTHICCKOH MIQCROCEE. 00T
_ ; J S { sipJgercs odelh BaXHOH, CaMO-
BETCTBYIONAG HHTEpPHpeTaius 9T0il KPHBOH i v AN AIETS |G-
CTOATEIbION 3ajaueil, pelieiie KOTOPO! Mmﬁ? ,ULBLTTE 13;.3,1"[ aGoTe Ha
POHL! SBOIOWIH TOTIOAIONEro Bellecrsd b anakrike. B 970] 1259 i
; : . maOLITKAX 3Be3l B IJOHAAKIX Kanreiina [3],
OCHOBE JIAHHBIX O LBCTOBBIX HIBH % oo o teimst TAIOTHOCTefl MepheH-
4] Mer cTpOMM 9MMHPHYCCKYIO ]{,[”,[Eym[ Li:mm;ﬂem e HEMOCPeJACTBEHHO JIIfA
AHKYJIPHO PaslakTHUECKOH MVIOCKOCTH o2 E}nim 5TOIl KPHBOIl T. €. BONpOc 00
yueta roriomenus, Bonpoc 06 HHTEPIPETALEH Al Visk
e x TAKOE 3SMIHPHUECKOE pacmpenene

OCHOBHBIX (PaKTOpaX, {}{i}tﬂﬂﬂ-'f”]?““:‘[';]eﬁ D
Ry DYjler pactMoTien B PV ”-:lirrurwcxm:-: 3RE3HBIX BEIHUYHH, KaK STO
I—I]':'H HCMOJBIOBAHHHE reTepoxpoMe I{H‘ﬂ Ayl cRSIZAHA C 3AKOHOM pacrnpe-

ObLTO nogazauo B 5] HE.’}H‘J_HHH n?;:fiﬁ; eit cpei caenyiolelf pHOHIKeH-
Jederns nuorHocreit — [ () MOLAOURERS

oK hopmyaioit:
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pae Ag, npeaeabHoe snavenue xozduumenta WIONPATEILHORO NOTIOUICHIR
npu r—>0, a R (CE) nasectnas dyukuus (cm. [6]).
(3) MoKHO 3amHcaTth CAelyiouEM 00pasom

: ir ‘o 4" |
fi)=— 1. 4.8(=), )
f‘:- .I" IL l;! .
rie A =Am BeJHYBHA NOIICUIEHHT HA PACCTONHMH 7, ¥ — 3Haucyde nepe-

BONHOPO MHOMHTEAA AJAS BeJHUHHB MOIVIOWEHHst 4. Y, — MpeleibHoe 3Ha--
deHHe Y NP 7—>0, 4, — IpeJeabtoe 3HaveHHe Kox(phHuHenTa 001IeTO TONT0-
OleHHs MpH r—0 (npeimosaraeM, 4TO NORICHIeHHe OTHOCHTCH K (oTOrpa-
(UUEeCKHM 3Be3HEIM BEAHYUHHAM).

O0603Ha4YHB
Yo A -~
T'R(“:_)'__-P i.l-;}y [ )

a, f (r)=P(A)- A (0)

Ecau A48 HeKoToporo Hampasdenus B laigakTHke ucciaegoBaia 3aBHCH-
MOCTD [OTJIOIIEHHS! OT PACCTOAHHA T. €. uaBectHa dyukuua A (r), To 10 GOp-
myse (6) AiA A2HHOTO HANPAaBJEHHs Jerko BeUHcAdercs ¢yuxuus [ (7)-
3uauenus oyHkuuh P (A) u P (A) + A, neobXoiuMble s TaKoro BhIYHCIE
HH#, AaHel B Tabauie I, KOTOpas BHMMC/IEHA O AaHHEM pabotm (6l

a, — onpejledsercd N0 AAHHLIM 3asdcumocti A or r gaa panHoro Has
npapjenus. Kak Jierso 3aMeTHTh,

g

TOJYUHM

dA

dy==]1m" = (7)
r—0 {Jr

JIs yCTaHOBJIEHHA SMIHPHYECKOTO BHIA 3aBHCHMOCTH MJoTHOCTH M0
IVIOULAIONIErD BEUIECTBA OT 2 (Z—PAacCcTOAHHE OT TaJdakTHUCCKON MaoCKoCTH)
npuMeM, 4TO MOFJOWIAKULAA MAaTepd pacnpejetera s [anaktuke B BHAC
IL!IDCK;HHPEJUIEJIBHH}L raJIaKTHYECKOH IJIOCKOCTH CJOEB ¢ OfHHAKOBOH MJOT™ |
HOCTbIO, |

)
1
F
113 -h. QT ?_E ?_P_A iﬂj.fl_.sf- Gl o Gﬁ HENOABRODAIIHH nh:rillpnqrrff_rn BAKONA PACTIPEArACHHA NAOTHOCTEH... 119
Am=af (r)4b " (r), () g | okt RS AT Tabauua 1
r a. - \ ~“T0) 0 sresaaeMble LT HHOTO HATIPAaBIo) "k ; \
e f?“m.mmpm ITOCTX ‘:’iHHHt. onpei i el ; 1IH ¢ { A P (A) P(A)A
B JaHHOH (oTOMETPHUECKON CHCTOMBI MO HAOTIOAL HUSIM, ECT Ly IWTOTHOCTR -
TOIVIOIIAKIIEr0 BellecTsa B TOUke ¢ r=0 (f 'I‘-h‘t‘n‘umm;}_ a Slr) IOTHOCTL. . 1
a R Ry . u Y ) I
MOMVIOMIAloLIell Cpean Ha PACCTOSHIM I, BHPAKEHnas B CUMHHILAX [Js, 10 0.00 6.00 0.00 1.60 0.00
0,01 b 00 0.06 1 00 ' 0.06
r .08 5,90 0.03 1.01 0.30
55 i . : . <10 5.06 0.57 1.07 I 0.61
firy= | 8(r)ar. (2) A5 542 0.51 1.11 . 0.90
2 5.20 1.04 1,16 1- 1.21
.25 5.00 33 1.22 | 1.52
.30 483 1.45 126 | 1.83
Hmest B BuAY TpyaHooTh npuMencnns (1) Ha OOILUIHX PACCTORHIAX, B _j:; 4"23 1293 2130 | 3*'2
. = A . . = g - r| '\-':-i_:- 'l'l:;I ].:\i_ :-
pabore [6] MBr Hicnoan30BaAn Godee yA0OHOR HHTEPTIOAAIHONHOC BHDURCHHE, 15 | 4-40 1.98 I ;-:- - ;?
= - . . e, . N g £ : - 5
NPHIOZHOE AJA HCCJICI0BAHHS MOTTOUICHIS Ha OOJABUINX DACCTOHHIHNX S0 | 4-20 2.14 1.44 1,08
: .35 4-18 2 30 1.47 3.38
- L ¥ ] 60 4.00 2.45 i 1.53 3-75
I (r)=- : 'C.i‘."uf‘_:ikl..lrlmi‘~ {3) 70 3.G1 2.;:4 .60 4.38
a B0 3.76 3.01 1.68 5.00
.40 164 7.28 173 35.67
1.00 3.81 351 1.86 6.53

CoraacHo TOMY JONYILCHHIO IJIOTHOCTh ABAACTCA GyHKIHE TOABKO Z.
L5t HCMOJB30BaTs dalkbx 00 / (r), moidy4eHHBIX 175 HEKOTOpOro Harnpas-
JelHA ¢ FajdakTHueckoil WHPOTOH #;, HCNoJb3yeM BLIPAKEHHE

oo @=asindf (7 ), (8)

sin b

2 ()= 55 (=) Iz (9)
i

yanpasJerisi ¢ HHpoToil b auauenus A (r),

Chnepoparesno, uMes /14 r
no gopayaam (6) 1 (8) JeTKO onpejiemiorcd YHCICHHBE 3HaueHHA (PYHKIHH
] | - gyaueHHl 4o @ (7) HaMH ObLIH HC-

3 ] .8
a,olz7). dna onpele/CHil yicJeHHbI T L
[rﬂ.’lb;;maﬂiibi qanune A ({r) B 43-x [lgomaaxkax KanTeHHa [4], npHueM

pee [lmomanxn Owmt  oObeflliienbl R EDEHHE;EHI::}
] ! ! f

csl MpeAedbibiM 3HAUCHHEM l{ﬂ'::l[b[blluliL}den nnm-:}uwgl:ﬂ ETI!IPI;AEHE“'“E m::

OvieT MoCTOAHHOH pesTHUHHOIL B CAyHdc HJDTPUHHFIE n?::rm:»:{]erm‘e Ic:Ei H30-

FIOWLAIONIEr0 BelljecTsa B OKPECTHOCTH Qolila, S lenee {eCTBA B ILIO

J TBI o | JLEro Belle J10-

TPONHOCTH H OAHOPOAHOCTH [}acnpem.ﬂ-_mm oo aoILeEro L

: MoJ0MKeHHUd O 3aBHCH-
MeaeTe raqeTBHEM HALLEro npeimo.
ckoeTit DaqakTHKH ApjiseTes CICAC B . o o
MOCTH TJIOTHOCTCH TOJLKO OT £ y, JaH Halo € 0 CTO

B eAMoJOKeHHe O
HOIl BeJiHuHHOH g8 BCeX HﬂﬂpﬂEJIEHHﬁ {1 OTBEPrHYTh Mpej
ILTOCKO-Mapa/wie/bHoM pacnpenec

iy TIOrJIOMLAOLLETO pellecTea, B Hacrod-
3 g/eJieHdsi 3aBH-
iee BpeMs HeT nOCTaTOYHBIX JAHHBIX mlﬂjﬂjilﬂ;ieiiﬂgi H{:E- i
CHMOCTH MJOTHOCTEIT OT BCEX "?Dﬁﬁéﬂﬁﬁmx R o
OGuapykennas B HEKOTOPDIX . O S
Ta 00 H‘py[;;r'mmmmﬂ oT HamnpagaeHH# [1], [3], nmo lia]i[ljilijyu;[i\:ﬂﬁﬂﬂi{ﬂﬂ 2
[ 4 % | q
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i e e " —— BAHUIL OMIHPHUECKOTO 3aK0NHA paCTIpeseAenns MAOTHOCTEIL.., 121
o 24 Bl il Sl 2 i
k; ¢ S0, O3TOMY HCOOJBAOR| : . : i
CPaBHUTEABHO Gamakux paccrosnuax or Coanila # nosl CHOABLIOBANNE | Norapupmupys (13), yMuoxan ero satem na 5 u peuntasn w3 12, no- §
LIS Y4era MOMOUIeHHS MOCTOSHHONO 3IHAMCHHS &, JACT JLTa CPABHHTOMbHo | JIYMHM: F
i GOJIBIINX PACCTOSNHMII (2 ydeT HONIOWEHHS HMEHHO B TARHX CAVHANX 1 Ba. " Vi Sy - i
KeH) JyuiIHe PeayabTaTH, ueM HCMOAbIOBANNE PATNNHNX KOs(duientoy | m—M=—10—=(5 IgP(4) A+4-A)=5 ig‘;{‘j' (14) i
B pasJHUHBIX Hanpasjaenusx. Mexona w3 BRILICPHBCICHIBX  COODDAWKenng | O003HaudM W 4
LS ' Itr
MBl ONpeAeanan UMeHno dyHkumo as ¢ (), a 1o 23 it s M e § () = £
YUHCJAeHHBEe 3HaYeHHs a, 2 (7)), onpeneaeHtible no dopmyvitam (0) 1 (8) » | 4 ;;!
manasM [4], npuseneusnt B TaGanue Il HenoabsoBaibl TOJLKO Maomankn ¢ | m—M—10--5 1g |8in b| =y, 1’,
NOOKHTEABHBIMA mupoTami, B tabanue 11 2a01es B CPBROM CTOADIEe | Y B
2 B KIC, BO BTOpPOM cToilue — 3naueune a, @ () cpeanee MO JIAHHBEIM - g : o AR 1!
HEeCKOJbRKHX HANpPAapRJICHHAX, B TpeibeM ( roa01e — KOHUECTBO HANPABJICHHI & i = X il |
(0HO, KOHEUHO, PASAHYHO A5 Pa3HHHBIX Z), B MCTBEPTOM CTOIONE IHAUCHHE : aywlz) ¢ \%)s E
’ I %
8,9(3) nocie HE3HAYHTETHHOrO rpadHueckoro CraamnBanina JalHLX BTO- £ ;’*‘-i
. - o . - 1 e . ll.'." ) /! H— /4 = |\ ) |
poro croabma. Mul cyuTaeMm, 4TO 3HAYCHIsT da P ) mpu I~44 ONpeaeas-  Ig P (d) d--d=1£(d) i
JOTCH Ha OCHOBE HCTIOAb30BAHHHIX HAMH AaHHHX He yBepeiio. lloarony Aak- [Mocac npecHust 51X o6osnavenuii, (10) u (14) sanumyTcs B BHAS CHCTEMBL i
REIMH TaOauun 11 caeayer noas3oBarThesd TOJIBKO B CAVUAAN ROTIZ A L i
Ho, ecau npHBieys CBEACHAS O DOJAYTOJILHHE MONOMAICHICTO G104 B v, — A =u, i
TanakTake, TO AaHHbe Tabaruy |1 gocTaTouHo yBEPEHHO MOZLHD IKCTPATOTH- y—F (A)=1 (u). (15) i
pOBaTh A0 {—>°0- it
| o ot (15) copnanaer C cieremoil (10) [2]—u cnoco cocTapeniis HoMOrpant- i
| 30113 ; : s § - = T i 1 2 [k}
e it | ver omicannoit B (2], HerocpecTBEHHO NPHMEHICTCH IS penieHHs CHCTEM i
| | | | 15): T .o anagenie OVIHK &(y) caeaver BHUHCAATL MO JaHHBIM Tal- i
TEOE | 2,5(0 | = ;3 (3) TEC . 43R | " | GeF ) (15); To/ALKO 3Haueiie PYHKMLIN DLk e :
e A ERS | ‘ ks 11, corsgacuo 0003HATEHHIO. i H
i e = ™ . - : i . - e — w s 1 . 3 i « ) 11
: -k et i S 3. 3 3 Ujieelsnie snagenns gyusuas v (w) AaHBL B rabawue 111, |
| U |
0-01 o.115 I 040 0.207 24 0.39 TaGama 1l :
02 130 . L 8T . | ; |
"Gi i 202 A ¥ ‘:_J.T 1.:' 27 ! IF']' | -" l"l.”' :E
04 5 187 : 60 §18 | 27 | 54 & I ' it
-05 211 12 0.15 70 36 | 1a .56 ey : :
10 .21'.‘; 20 i ) A0S ) 17 S0 . iy I!:
15 202 300, 4 L35 15 00 —650 | TEE il
25 323 ' 30 . 1.20 03 | 1 | 03 _"Eu j;l}-: |
.30 N 35 1.40 628 | 10 63 '_[,: —020 I
% | kY - = iy _ — 2.0 hE ]
--:FS b ‘JLE‘ I ':: ";E d T.-' i X I =y 'L'G'Eu | |

) e e 42 - )
o T8 by 2 0.0 o |
2.00 ~68 | 2 w10, | b 4
| : el JJI8 KOTOpO# B l
| _ _— . F (A) copnaaer ¢ (yHKUHCH, ] !
I na yuera norJiouleH#s HA OocHOBe AaHHbIX Tabmuuw 1l wcnonpsyem me- Nerkxo cooOpasiith, 41V ! {.. }1 we | (A), T. e. KpuBa, HaHeceHHas HA ,-
TOAHKY, onucanuyio B [2] patore [2] nenoar3oBato oO03HaAUeHHE 3'\,1EH5I1£TCH |
; - | I R - , He H3t ERRI |
BuipaxeHHs /A COCTaBACHHA HOMOTPAMMBl C TPAHCMAPANTOM JIerKO M0~ | HenoABHAHbI JIHCT nmimllﬂﬂ-i!‘-TL"I!mmrpH“w (BnvecTo ). {
JAyualoTcA M3 CAEAYIOUHMX 3aBHCHMOCTEH (r—BblpaKaerca B Kic) | Bregenies HOBOro BXOA B HOML E
| 10-=3 1o oa; A
- ) 1_-_;”:-—-.”-'1*7‘ [ |
m—M—10=35 lg r--A4, (10) 7

geHie Ko3(@dHLHEHTa obLIero no-

|: {
! ay raqnpHoe std .'
. i (it 1 e o U g gy gROMBHAYRID ] }
P(d)yd=a, f(r)=— - (r) |sin bl). (11) | LG Hgg= =1 ¢ . i
|sin b | i Coo [pi JKE/ANiH, BOSMOHO YUECTL TAIIHE
: v 31 : { HAMpABJCHERY, : A2 AMMHBIX HanpagsJe-
BRI : I;{'Ic:-}mnuulﬁ : S;;I,{[;Er;muengﬂn ofuiero noriouents B pé p
m IM 10 | ln. |F_‘in f‘f: ,-in_ a1 s) | ! d3JIHUHE :
=318 | 31g 74, (12) § HISX,
Jdeinbl =a.m(~ 1 HexkaOpn, 1957,
4 R(A A \8inb! =a,» (7). (13) |
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ON THE APPLICATION TO THE ABSORPTION CALCULATION OF Typs | BK SUAETEHL ABACTYMAHCKOW ACTPO® BAURCKOM OBCEPBATOPHH .324, 1959 |
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EMPIRICAL LAW OF THE ABSORBING MEDIUM DENSITY
DISTRIBUTION NORMALLY TO THE GALACT!C PLANE
A. PH, TORONJADZE

(Summary)

o T R e o e T

T Tl - " i L 3 . : .

di The pﬂssrhﬂu}- ol using vmplrm;ﬂ curves of distribution of -’th-‘*tﬁrbim.

" = : " h

medium density perpendicularly to the galactic plane for the construction

of momograms in order to calculate the absorption is shown. According to
O 3AKOHE PACIHPEAEJIEHMI JIOTHOCTEM TMOrJOHIAIOUIETO”

1 - e . .

the data given in the paper [4] the above mentioned curve 18 construected |
and represented in the form of the table 1l. The nomograms could be con BELUBCTBA: TIEPTIERZARYIUL O FAJIAKTHHECKOH
. ] = ) . = e - T . I.
::trunted on the base of the system (1;) according to the rules diseribed i :
1“ z L] ] F g . 5 g N ] . I
[ ] The data of the table I could be used for the construction of one A §. TOPOHIMALSE f
NOMOZram curve. ; X S f
{
.tl
December, 1957. Tlauuble 0 BeJAHYHIAX MEXK3BELHOTO MONTOUCHHIA B pa3THUHEIX HANpas- i
AeHHEX NpeaocTap/Ifior BO3MOMHOCTE HCWIEA0BAHHH 3aKOHOMepHOCTeH pac- |
AHUTEPATVPA npee/etis Noraouaiouero pemecrpa B | adakruxke, OGmuH aHaIH3 BOIMPO- _:
l.llapesaroll.Il. O ‘ ca 0 3aKOHOMEPHOCTAX pacrpeaeIeid [orJollaloniero pemniecTea B Fantak- a
L m-{ 5 re;aﬁm TYMAHHOCTAX ¥ O MNOraowenun c¢sera n [axax- M{Ke J0CTATOUIO TPYOeH, TaK Kak Tpefyer pelieHHs OCHOBHBIX ypaBHeHHH )
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