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Na p�dstav� spostere�uvanih potok�v u lini�h N

�

, �4471Ne�, �4686Ne�� v�d 43 oblaste�

N�� v 37 golubih kompaktnih karlikovih galaktikah rozrahovano rozpodil ener�iÝ v spektri

vipromin�vann� Ýhn�h �der za la�man�vs~ko� me�e�. Opisano metodiku rozrahunku �on�-

zu�qogo spektra � rozgl�nuto tri var��nti rozv'�zku 
i
Ý zadaqi. V osnov� metodu le�it~

prin
ip �on�za
��no{rekomb�na
��nogo � term�qnogo balansu kvant�v, viprom�nenih �on�zu-

�qim d�erelom � poglinutih gazom v oblast� N��. Perxi� var��nt vidpovida
 pripuwenn�

pro odnakovi� nahil L




| spektra za vodnevim i geli
vim skaqkami (viznaqa�t~s� potoki

vipromin�vann� na ��912, 504, 228

�

A i spektral~ni� indeks �). Drugi� var��nt vidpovida


pripuwenn� vidsutnosti geli
vih skaqkiv (viznaqa�t~s� pot�k na �912

�

A i spektral~ni in-

deksi v ko�nomu z tr~oh d��pazoniv dov�in hvil~ ��912{504

�

A, ��504{228

�

A, ��228{22.8

�

A).

Tret�� var��nt analog�qni� do drugogo, odnak rozpod�l ener��Ý v d��pazon� hvil~ ��228{22.8

�

A

viznaqeno za �ogo zale�n�st� v�d spektral~nogo �ndeksu v d��pazon� ��912{504

�

A, otrimano�

z modele� zor�nih atmosfer Xarera{de Kotera.

Kl�qov� slova: golub� kompaktn� galaktiki, oblast� N��, model� zor�nih atmosfer, roz-

pod�l ener��Ý.

PACS number(s): 98.58.Hf, 97.10.Ex

I. VSTUP

Golub� kompaktn� karlikov� galaktiki (GKKG)

harakterizu�t~s� aktivnimi pro
esami zoreutvo-

renn�. Pro
esi zoreutvorenn� prohod�t~ u kompak-

tnih (rad�usom bliz~ko 100 ps) zgustkah, navkolo

�kih, unasl�dok �on�za
�Ý � zbud�enn� navkolixn~ogo

gazu, utvor��t~s� g�gants~k� oblast� N��. U takih ga-

laktikah mo�e buti odna abo � bagato oblaste� H��.

V odn�� tak�� oblast� N�� | odin abo b�l~xe zgust-

k�v zoreutvorenn�. Qim b�l~xe takih zgustk�v, tim

skladn�xa z geometriqnoÝ � f�ziqnoÝ toqok zoru po-

budova f�ziqnoÝ kartini �on�zu�qih d�erel 
ih ob-

laste� N��.

GKKG ma�t~ niz~ku metalev�st~, tomu voni 


osoblivo va�livimi ob'
ktami dl� problemi vizna-

qenn� vm�stu pervinnogo gel�� u Vsesv�t�.Por�vn�nn�

metalevosti GKKG z metalev�st�, napriklad, pla-

netarnih tumannoste� mo�e dati �nforma
�� pro

temp zbagaqenn� va�kimi elementami � �ogo mo�-

liv� zm�ni v pro
es� hem�qnoÝ evol�
�Ý reqovini u

Vsesv�t�.Tomu zadaqa viznaqenn� hem�qnogo vm�stu g�-

gants~kih oblaste� N�� v GKKG du�e va�liva � ma


buti �komoga korektn�xe postavlena. V�d tumannos-

te� zdeb�l~xogo mi sposter�ga
mo malo l�n�� �on�v od-

nogo � togo � samogo hem�qnogo elementa, unasl�dok

qogo k�l~k�st~ �on�v b�l~xosti stad�� �on�za
�Ý ne-

mo�livo viznaqiti z� spostere�en~. Dl� vivedenn�

znaqenn� vm�stu hem�qnogo elementa z �ogo �onnogo

vm�stu (v odn�� abo v dek�l~koh stad��h �on�za
�Ý),

�k pravilo, vikoristovu�t~ tak zvan� �on�za
��no{

korek
��n� faktori [1{4℄. Õh znahod�t~ z emp�riqnih

sp�vv�dnoxen~, �k� �runtu�t~s� na vikoristann� bli-

z~kosti poten
��l�v �on�za
�Ý �on�v, odnak voni ne

vrahovu�t~ r�zni
� v Ýhn�h efektivnih perer�zah fo-

to�on�za
�Ý.Oqevidno, wo na�l�pxe Ýh xukati z s�tki

foto�on�za
��nih modele� sv�qenn� oblaste� N�� v

GKKG, �ku mi planu
mo rozrahuvati na osnov� spo-

stere�en~ 43 ob'
kt�v, uz�tih z pra
~ [1{4℄.

Dl� pobudovi foto�on�za
��nih modele� sv�qenn�

oblaste� N�� v GKKG neobh�dno zadati rozpod�l ener-

��Ý v spektr� viprom�n�vann� �on�zu�qih �der 
ih ob-

laste�. �kwo v opti
� � v bliz~komu ul~traf�olet�

taki� rozpod�l ener��Ý mo�na otrimati z� spostere-

�en~, to za la�man�vs~ko� me�e� (� � 912

�

A) takim

metodom �ogo otrimati nemo�livo.

Rozpod�l ener��Ý v spektr� �on�zu�qogo viprom�n�-

vann� �der 
ih ob'
kt�v, v osnovnomu, zada�t~ (na-

priklad [5℄), vihod�qi z parametr�v tak zvanoÝ fun-

k
�Ý poqatkovih mas � modele� zor�nih atmosfer.

Odnak, �k u�e bulo skazano viwe, rozrahuvati

L




{spektr, vihod�qi z harakteristik �on�zu�qih

d�erel, va�ko, osk�l~ki morfolog�� 
ih ob'
kt�v

zdeb�l~xogo nev�doma. Tomu dl� znahod�enn� L




{

spektra mi vikoristovu
mo metod, �ki� bazu
t~s� na

spostere�uvanih potokah em�s��nih l�n�� v�d oblas-

te� N�� i �ki� 
 modif�ka
�
� metodu Golovatogo{

Pronika [6,7℄. Ce� metod mo�na zastosovuvati �k av-

tonomno, tak � po
dnuvati z model�mi zor�nih atmo-

sfer.
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U nax�� pra
� opisano metod viznaqenn� ener�e-

tiqnogo L




{spektra, a tako� vstanovlen� rozpod�li

ener��� za � � 912

�

Adl� zgadanih viwe 43 ob'
kt�v.

II. METOD ROZRAHUNKU L

C

{SPEKTRA

Vikoristani� metod bazu
t~s� na pripuwenni pro

�oniza
i�no{rekombinana
i�nu i termiqnu rivnovagu

gazu v tumannost�h. Vh�dnimi parametrami dl� roz-

rahunkiv 
 spostere�uvan� inte�ral~ni potoki vid ob-

laste� HII golubih kompaktnih karlikovih galak-

tik u lini�h H

�

, �4471HeI, �4686HeII, vipravlen� za

mi�zor�ne poglinann�, � dodatkovo rozrahovana suma

intensivnoste� zaboronenih lini� I(�)/I(H

�

).

V�dpov�dno do poten
��l�v �oniza
iÝ H

0

,He

0

i He

+

,

oblast~ za � 912

�

A mi rozbili na tri intervali dov-

�in hvil~: �� 912{504

�

A, �� 504{228

�

A, �� 228{22.8

�

A.

Kvanti perxogo intervalu poglina�t~s� til~ki ato-

mami H

0

, drugogo|He

0

, H

0

, tret~ogo| atomami H

0

,

He

0

, He

+

(va�kimi elementami mo�na znehtuvati).

Rozpodil ener�iÝ v ko�nomu �z zgadanih intervaliv mi

viznaqili veliqino� potoku viprom�n�vann� na po-

qatku intervalu (F

912

; F

504

; F

228

) i parametrom, �ki�

harakterizu
 zminu potoku z qastoto�. U stepenevi�

aproksima
iÝ, �ku mi pri�n�li, takim parametrom 


spektral~ni� indeks �:

F

�

= F

�

0

�

�

�

0

�

�

; (1)

de F

�

i F

�

0

| potoki �on�zu�qogo virom�n�vann�, a

� � �

0

| qastoti v�dpov�dno v � na poqatku ko�nogo z�

zgadanih �nterval�v.

Takim qinom, neperervni� spektr �dra v oblasti

� � 912

�

A mi predstavili xist~ma parametrami:

F

0

; F

00

; F

000

; �

0

; �

00

; �

000

;

de kil~kist~ xtrihiv ukazu
 na por�dkovi� nomer in-

tervalu.

Dl� otrimann� v 
~omu metod� F

�

� � vikoristano

r�vn�nn� balansu kvant�v, modif�kovan� dl� vrahu-

vann� prisutnosti gel�� v tumannost�, a tako� r�v-

n�nn� ener�etiqnogo balansu [6℄.

Pri vivedenn� vihidnih rivn�n~ urahovuvalos~ di-

fuzne �onizu�qe vipromin�vann�, �ke vinika
 pri

rekombina
i�h elektroniv na osnovni rivni H

+

, He

+

,

He

++

, na drugi� riven~ �ona He

++

, a tako� vipromi-

n�vann� v L

�

{lini�h atomiv HeI i HeII. Povne qislo

ko�nogo sortu difuznih foton�v N

n

(X

+

), viprom�-

nenih za odnu sekundu, dor�vn�
 povnomu qislu re-

komb�na
�� za odnu sekundu, �k� privod�t~ do Ýhn~ogo

utvorenn�, tobto

N

n

(X

+

) = N (X

+i

)N

e

C

n

(X

+i

)V (X

+i

);

de C

n

| koef�
�ent rekomb�na
�� na r�ven~ n; V |

ob'
m gazu, zapovneni� �onami H

+

, He

+

abo He

++

.

Veliqinu V mo�na zna�ti z takogo sp�vv�dno-

xenn�:

V (X

+i

) = 4�R

2

F [X(�)℄=fN (X

+i

)N

e

�

ef

[X(�)℄h�

X(�)

g;

de F | pot�k viprom�n�vann� v spektral~n�� l�n�Ý X(�) na v�dstan� Zeml�, vipravleni� za m��zor�ne po-

glinann�; �

ef

| efektivni� koef�
�ent rekomb�na
�Ý v l�n�Ý X(�); R | v�dstan~ do tumannosti. Nastupn�

obqislenn� mi provodili dl� l�n�� N

�

, �4471HeI � �4686HeII. Znaqenn� neobh�dnih dl� obqislen~ koef�
�-

ent�v rekomb�na
�Ý brali z pra
� [8℄. U rezul~tati vihidni rivn�nn� dl� poglina�qih atomiv H

0

, He

0

, He

+

, z

urahuvann�m zgadanih pro
esiv, zapixemo tak [6℄:

N

L




0

+ aN

L




00

+ bN

L




000

= N

rek

(H

+

)� N

1

(H

+

)aN

1

(He

+

)� N

L

�

(He

+

)� bN

1

(He

++

)

� bN

1

(He

++

) �N

2

(He

++

) � (1=4)N

L

�

(He

++

);

(1� a)N

L




00

+ 
N

L




000

= N

rek

(He

+

)� (1� a)N

1

(He

+

) � 
N

1

(He

++

)� (1=4)N

L

�

(He

++

); (2)

(1� b� 
)N

L




000

= N

rek

(He

++

) � (1� b� 
)N

1

(He

++

);

de N

L




= 4�R

2

R

F

�

h�

d� | povne qislo kvant�v v �nterval� �, viprom�nenih za odini
� qasu �drom abo �drami;

N

rek

= 4�R

2

P

1

1

C

n

(X

+i

)

�

ef

[X(�)℄

F [X(�)℄=h�

X(�)

| povne qislo rekomb�na
�� u tumannost� na r�vn� �ona X

+i

; a i b | dol� fotoniv vidpovidno drugogo i

tret~ogo intervaliv (��504{228

�

A i ��228{22.8

�

A), poglinutih H

0

, a 
 | dol� fotoniv ��228{22.8

�

A, poglinutih

226
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He

0

. Inte�ruvann� provodimo v me�ah ko�nogo z intervaliv �. Kil~kist~ xtrihiv ukazu
 na por�dkovi� nomer

intervalu.

P�dstavivxi u (2) v�dom� virazi, otrima
mo:

F

912

1:81

Z

1

x

�

0

�1

dx+ aF

504

2:21

Z

1

x

�

00

�1

dx+ bF

228

10

Z

1

x

�

000

�1

dx = A;

(1� a)F

504

2:21

Z

1

x

�

00

�1

dx+ 
F

228

10

Z

1

x

�

000

�1

dx = B; (3)

(1� b� 
)F

228

10

Z

1

x

�

000

�1

dx = C;

de x = �=�

0

(X

+i

); A, B, C | funk
iÝ spostere�uvanih potokiv u lini�h H

�

, �4471HeI, �4686HeII � elektronnoÝ

temperaturi T

e

. Zokrema, dl� T

e

=10000

Æ

K 
i funk
iÝ zapixemo tak [7℄:

A = (1:39F (N

�

)� [1:73a+ 0:15℄F (HeI) � (0:19 + 0:30b)F (HeII))10

�14

;

B = ([4:69� 1:73(1� a)℄F (HeI) � [0:30
+ 0:039℄F (HeII))10

�14

; (4)

C = ([0:98� 0:30(1� b� 
)℄F (HeII))10

�14

:

Por�vn��qi k�l~k�st~ �on�za
�� H

0

viprom�n�van-

n�m �504� 228

�

A �z zagal~nim qislom �on�za
�� H

0

�

He

0

kvantami togo � �ntervalu �, oder�imo a. Ana-

log�qno otrima
mo b i 
:

a =

N

ion

00

(H

0

)

N

ion

00

(H

0

) + N

ion

00

(He

0

)

; (5)

b =

N

ion

000

(H

0

)

N

ion

000

(H

0

) +N

ion

000

(He

0

) +N

ion

000

(He

+

)

;


 =

N

ion

000

(He

0

)

N

ion

000

(H

0

) +N

ion

000

(He

0

) +N

ion

000

(He

+

)

;

de

N

ion

(X

i

) = 4�R

2

N (X

i

)

x

max

Z

x

0

F

x

(1� e

��

L




)�

x

(X

i

)

dx

hx

;

(6)

de N (X

i

) | um�st �ona X

i

; x = �=�

0

(X

+i

); x

0

i x

max

| v�dpov�dno verhn� � ni�n� me�� rozgl�nutogo �n-

tervalu � (abo �) v odini
�h x, F

x

| pot�k vipro-

m�n�vann� na qastot� � na v�dstan� Zeml� pri v�d-

sutnost� poglinann�; �

x

(X

i

) | efektivni� perer�z

foto�on�za
�Ý �ona X

i

v �nterval� �, �

L




| optiqna

tovwina tumannosti dl� la�man�vs~kih kvant�v, �ku

pri�mali malo�.

Efektivn� perer�zi foto�on�za
�Ý v ko�nomu z na-

zvanih �nterval�v dl� N

0

;Ne

0

;Ne

+

zapixemo tak:

�

0

x

(H

0

) = �(H

0

)x

�3

;

�

00

x

(H

0

) = �

0

x

(H

0

)1:81

�3

;

�

000

x

(H

0

) = �

00

x

(H

0

)2:21

�3

; (7)

�

00

x

(He

0

) = �(He

0

)x

�2:3

;

�

000

x

(He

0

) = �

00

x

(He

0

)2:21

�2:3

;

�

000

x

(He

+

) = �(He

+

)x

�3

;

de �(H

0

); �(He

0

); �(He

+

) | efektivn� perer�zi foto-

�on�za
�Ý v�dpov�dnih atom�v na qastot� poten
��lu �o-

n�za
�Ý.

Vikoristovu�qi (1), (5){(7), otrima
mo k�n
ev� vi-

razi dl� viznaqenn� a, b � 
:

a =

"

1 + 7:53

He

H

R

2:21

1

x

�

00

�3:3

dx

R

2:21

1

x

�

00

�4

dx

#

�1

; (8)

b =

"

1 +

He

H

(12:46

R

10

1

x

�

000

�3:3

dx

R

10

1

x

�

000

�4

dx

+ 18:29)

#

�1

; (9)
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 =

"

1 +

R

10

1

x

�

000

�4

dx

R

10

1

x

�

000

�3:3

dx

(

0:08

He=H

+ 1:47)

#

�1

: (10)

Ot�e, v 
~omu metodi a, b i 
 
 funk
i�mi vidpovid-

nih � i hemiqnogo vmistu

He

H

.

R�vn�nn� ener�etiqnogo balansu zapixemo tak:

G = �; (11)

de

G = �(H

0

)n(H

+

)n

e

�

t

(H

+

) + �(He

0

)n(He

+

)n

e

�

t

(He

+

)

+ �(He

+

)n(He

++

)n

e

�

t

(He

++

); erg sm

�3

s

�1

(12)

| funk
�� nagr�vu gazu; �

t

| koef�
�
nti rekomb�-

na
�� v�dpov�dnih �on�v. U naxomu vipadku vneski u

funk
�� nagr�vu, viklikan� rekomb�na
��mi pevnih

atom�v � �on�v �k funk
�Ý v�dpov�dnih spektral~nih

�ndeks�v, zapixemo tak:

�(H

0

) = h�

0

(H

0

)

(

R

1:81

1

x

�

0

�3

dx

R

1:81

1

x

�

0

�4

dx

� 1

)

;

�(He

0

) = h�

0

(He

0

)

(

R

2:21

1

x

�

00

�2:3

dx

R

2:21

1

x

�

00

�3:3

dx

� 1

)

;

�(He

+

) = h�

0

(He

+

)

(

R

10

1

x

�

000

�3

dx

R

10

1

x

�

000

�4

dx

� 1

)

:

U svo� qergu

� = �

zabor

+ �

f�f

+ �

f�b

+ �

H

0
; erg sm

�3

s

�1

(13)

| funk
�� oholod�enn� gazu, tobto mi vrahovu-

vali vitrati ener��Ý na zbud�enn� zaboronenih l�-

n�� (�

zabor

), viprom�n�vann� pri f � f (�

f�f

) i f � b

(�

f�b

) | perehodah, a tako� na �on�za
�� � zbud�enn�

H

0

elektronnim udarom z rozrahunku na odnu rekom-

b�na
�� �

H

0
. Virazi dl� � v�dom� � zapixut~s�:

�

zabor

= 3:02 � 10

�13

t

e

�0:227

X

I(�)=H

�

;

�

f�f

= 0:558 � 10

�12

t

e

0:227

;

�

f�b

= 1:097t

e

�

1 + 1:05

He

+

H

+

t

e

0:046

+ 5:31

He

++

H

+

t

e

0:038

�

10

�12

;

�

H

0
= 1:14 � 10

�11

t

e

10:42

=(H

+

=H

0

);

de t

e

= T

e

=10000

Æ

K;

He

+

H

+

�

He

++

H

+

obqisl�vali za do-

pomogo� takih viraz�v [9℄:

He

+

H

+

= (1:84 + 0:2t

e

)

I�4471HeI

IH

�

;

He

++

H

+

= (0:0676 + 0:0162t

e

)

I�4686HeII

IH

�

:

0 2 4 6 8 10 12 14 16 18 20
0

10

20

30

40

Σ[
I] 

/ 
Η

β

[OII+OIII]/ Ηβ

Ris. 1. Zale�n�st~ sumi �ntensivnoste� zaboronenih

l�n�� v optiqnomu d��pazon� oblaste� HII v GKKG (k�l~
�)

� sumi �ntensivnoste� zaboronenih l�n�� planetarnih tu-

mannoste� (trikutniki), otriman� z s�tki Ýhn�h foto�o-

n�za
��nih modele� sv�qenn�, v�d sumarnih v�dnosnih �n-

tensivnoste� l�n�� � 3727

�

A O[II℄, 4959+5007

�

A O[III℄.

Na ris. 1 k�l~
�mi zobra�eno zale�n�st~ sumi �n-

tensivnoste� zaboronenih l�n�� v optiqnomu d��pa-

zon� oblaste� HII v GKKG, otriman� z [1{4℄, a tri-

kutnikami | sumi �ntensivnoste� zaboronenih l�-

n�� planetarnih tumannoste�, otriman� z s�tki Ýh-

n�h foto�on�za
��nih modele� sv�qenn� [10℄, v�d su-

marnih v�dnosnih �ntensivnoste� l�n�� � 3727

�

A O[II℄,

4959+5007

�

A O[III℄. Vidno, wo sumi �ntensivnoste�

zaboronenih l�n�� oblaste� HII v GKKG rozm�wen�

vnizu v�dpov�dnoÝ smugi dl� planetarnih tumannos-

te�. Treba zauva�iti, wo dl� N��{oblaste� mi brali

sumu �ntensivnoste� zaboronenih l�n�� t�l~ki z op-

tiqnogo d��pazonu. V�dsutn�st~ spostere�en~ v �nxih

d��pazonah unemo�livl�
 znahod�enn� z� spostere-

�en~ povn�xogo znaqenn� v�dpov�dnih sum dl� 
ih

ob'
kt�v. U bud~{�komu vipadku vnesok �ntensivnos-

te� zaboronenih l�n�� z �nxih d��pazon�v mo�e t�l~ki

p�dn�ti Ýhn� zagal~n� sumi v 
ih ob'
ktah.

Tomu sumu v�dnosnih �ntensivnoste� zaboronenih

l�n��

P

I(�)=H

�

mi viznaqali za ÝÝ zale�n�st� v�d

sumarnoÝ intensivnosti nebul�rnih lini� ([OII℄ +

[OIII℄ + [NII℄)=H

�

dl� planetarnih tumannoste�:
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X

I(�)=H

�

= 1:55

I�3727[OII℄ + I�(4959 + 5007)[OIII℄ + I�6584[NII℄

I(H

�

)

+ 5:58; (14)

Osk�l~ki dl� znahod�enn� rozpod�lu ener��Ý za � �

912

�

A mi ma
mo qotiri r�vn�nn� � x�st~ nev�domih, to

F i � v ko�nomu z �nterval�v mi xukali tr~oma va-

r��ntami.

Perxi� var��nt vidpovida
 pripuwenn� pro odna-

kovi� nahil spektra za vodnevim i geli
vim skaq-

kami (viznaqali spektral~ni� indeks � z (11) z

urahuvann�m (12){(14) i potoki vipromin�vann� na

���912,504, 228

�

A�z sistemi (3)).

Drugi� var��nt vidpovida
 pripuwenn� pro vid-

sutn�st~ geli
vih skaqkiv (viznaqali F912

�

A � spek-

tral~ni� indeks u ko�nomu z tr~oh d��pazoniv hvil~

��912{504

�

A, ��504{228

�

A, ��228{22.8

�

A). Al�oritm

rozv'�zku taki�: z sistemi (3) znahodimo �

0

; �

00

; �

000

,

p�sl� 
~ogo, koristu�qis~ virazami (12){(14), pe-

rev�r�
mo, qi vikonu
t~s� umova ener�etiqnogo ba-

lansu (11).�kwo umova (11) ne vikonu
t~s� z napered

zadano� toqn�st�, to v�dpov�dno do togo, qi G > �,

qi navpaki, F

912

abo zb�l~xu
t~s�, abo zmenxu
t~s�.

Tret�� var��nt 
 rezul~tatom naxoÝ modif�ka
�Ý

metodu Golovatogo{Pronika [6,7℄. V�n analog�qni� do

drugogo, odnak rozpod�l ener��Ý v tret~omu (� � 228

�

A)

d��pazon� dov�in hvil~ xukali ne �z sistemi (3),

a z �ogo zale�nosti v�d �

0

, zna�denoÝ xl�hom ap-

roksima
�Ý rezul~tat�v modele� zor�nih atmosfer

Xarera{de Kotera (SdK) dl� O{B z�r z metalev�st�

Z = 0:004 [11,12℄.Mi otrimali xl�hom aproksima
�Ý

rezul~tat�v zgadanih viwe modele� SdK zale�n�st~

efektivnoÝ temperaturi T

eff

v�d �

0

:

T

eff

= 62743:03+ 22867:58�

0

+ 6300:05�

0
2

+ 585:81�

0
3

:

(15)

Zg�dno z T

eff

mi zadavali rozpod�l ener��Ý za 228

�

A,

vibira�qi v�dpov�dnu model~ z SdK [11,12℄.Osk�l~ki

model� SdK pobudovan� z krokom � 3000

Æ

K, mi vi-

birali na�bli�qu za zna�deno� z (15) efektivno�

temperaturo� model~, rozpod�l ener��Ý �koÝ dl� � �

228

�

A vikoristovuvali v sistem� (3). C� sistema (3) �

virazi (9{10, 12) dewo vidozm�n�t~s� za rahunok po-

l�nom��l~nogo, a ne stepenevogo predstavlenn� roz-

pod�lu ener��Ý v tret~omu d��pazon� dov�in hvil~.

Tobto dl� � �228

�

A viraz (1) zm�nit~s� tak:

F

�

F

�

0

= f(x); (16)

de f(x) | funk
�� zm�ni potoku z qastoto� v 
~omu

�nterval� dov�in hvil~, x = �=�

0

. Osk�l~ki f(x) ne

zm�n�
t~s� z perevedenn�m potok�v na �nxu v�dstan~,

to mi xukali ÝÝ z v�dnoxenn� potok�v pol�nom��l~-

noÝ �nterpol�
�Ý rezul~tat�v v�dpov�dnoÝ model� SdK,

vibranoÝ za dopomogo� (15). Pol�nom��l~ne predstav-

lenn� rozpod�lu ener��Ý v 
~omu d��pazon� pov'�zane z

model�mi SdK [11,12℄, u �kih rozpod�li ener��Ý v per-

xomu � drugomu d��pazonah dobre aproksimu�t~s� l�-

n��no�, a v tret~omu | pol�nom��l~no� zale�n�st�

v�d dov�ini hvil�.

Rezul~tati SdK [11,12℄ pokazu�t~ neznaqn� skaqki

na �504

�

A dl� T

eff

� 35000




ir
 K, tomu mi vz�li

do uvagi t�l~ki skaqok na �228

�

A. F

228

�

mi vizna-

qali, �k � v drugomu var��nt� (za dopomogo� stepene-

vogo predstavlenn�), a F

228

+

otrimali z vidozm�ne-

noÝ, zg�dno z (16), sistemi (3). Zna�qi F

228

+

na v�d-

stan� Zeml�, pot�k na �228

�

A z v�dpov�dnoÝ model� SdK

na poverhn� zor�, mi pererahovuvali rozpod�l F

�

za

�228

�

Ana v�dstan~ Zeml�.

Dl� rozrahunku L




{spektra mi rozrobili pro-

gramu NLEHII(Nebula Light Ex
iter: HII regions) mo-

vo� programuvann� C++.

III. SPEKTRI TA �NX� VIH�DN� DAN�

Dl� obqislen~ mi vikoristali spektri 43 oblas-

te� N�� v 37 GKKG z pra
~ [1{4℄. Potoki F (H

�

) mi

vipravili za m��zor�ne poglinann� zg�dno z [13℄.

Dl� ob'
kt�v, u �kih ne sposter�ga�t~s� � 4686He��,

mi pri�mali v�dnosnu �ntensivnost~ 
�
Ý l�n�Ý,wo do-

r�vn�
 0.001.

Um�st gel��, elektronna kon
entra
�� n

e

ta elek-

tronna temperatura T

e

, znaqenn� O

+

=O

0

, neobh�dn�

dl� viznaqenn� H

+

=H

0

dl� 
ih ob'
ktiv, zna�den� za

dopomogo� kodu NEWDIAGN [14℄ � naveden� v tab-

li
� 1 (div. Dodatok).

IV. REZUL^TATI TA ÕH OBGOVORENN�

U tabli
� 2A � tabli
� 2B (div. Dodatok) podano

rezul~tati obqislen~ rozpodilu ener��Ý za � � 912

�

A


im metodom u spektrah �on�zu�qih d�erel 43 N��

oblaste� u GKKG dl� perxogo, drugogo (tabli
� 2A)

� tret~ogo (tabli
� 2B) var��ntiv poxuku vidpovidno.

U tabli
� 2B F

228

�

zna�deno �k funk
�� F

912

, �

0

i �

00

v pripuwenn� pro v�dsutn�st~ skaqka na 504

�

A, a F

228

+

otrimano z vidozm�nenoÝ, zg�dno z (16), sistemi (3). V

ostann�� kolon
� tabli
� 2B navedeno �dentif�ka
�Ý

(div. [11,12℄) SdK modele�, vikoristanih dl� vizna-

qenn� rozpod�lu ener��Ý dl� � �228

�

A dl� ko�nogo

ob'
kta zokrema. Potoki dano v er� sm

�2

s

�1

G


�1

na

v�dstan� Zeml�.

Na ris. 2 pokazano zale�n�st~ F

�

(�) za la�maniv-

s~ko� me�e� dl� oblasti HII 0930 + 554, otrimanu

229



B. �. MELEH


im metodom v�dpov�dno dl� perxogo (su
�l~na l�n��

z kvadratami u vuzlah), drugogo (roz�rvana l�n�� z

krugami v vuzlah) � tret~ogo (su
�l~na l�n�� z trikut-

nikami v vuzlah) var��nt�v poxuku. Vidno, wo per-

xi� var��nt (Var. 1) za rahunok dodatnogo znaqenn�

� ma
 skaqki na �504

�

A, wo supereqit~ model�m SdK

[11,12℄ � ne nada
t~s� dl� opisu L




{spektra danogo

ob'
kta. Z tabli
� 2A vidno, wo b�l~x�st~ takih ob'-


kt�v ma�t~ dodatne, abo bliz~ke do nul� v�d'
mne

znaqenn� �, wo p�dtverd�u
 pripuwenn� pro nepri-

datn�st~ perxogo var��nta dl� oblaste� HII v GKKG.

1000 800 600 400 200 0
1E-32

1E-31

1E-30

1E-29

1E-28

1E-27

1E-26

1E-25

1E-24

0930+554
 Bap.1 
 Bap.2
 Bap.3

F
ν

�
�
�
�
��
�
�

�
�
	


�

λ, A
Ris. 2. Rozpod�l ener��Ý v spektr� viprom�n�vann� �der

oblasti HII 0930+554, zna�deni� u pripuwenn� pro odna-

kovi� nahil spektra za �912

�

A (Var. 1) � pri v�dsutnost�

skaqk�v na �504

�

A � 228

�

A(Bap. 2), a tako� u pripuwenn�

pro v�dsutn�st~ skaqka na �504

�

A � prisutn�st~ skaqka na

�228

�

A (Var. 3) zg�dno z model�mi zor�nih atmosfer Xa-

rera{de Kotera dl� Z = 0:004. Vidno tako� em�s��ni�

skaqok (Var. 3) na �228

�

A.

Na ris. 3 pokazano analog�qnu do ris. 2 zale�n�st~

dl� oblasti HII 1131 + 493N v GKKG, zna�denu dru-

gim (Var. 2) � tret�m (Var. 2) var��ntami poxuku L




{

spektra.

Dl� oboh ob'
kt�v vidno dobru uzgod�en�st~ rozpo-

d�l�v ener��Ý na 228

�

A� � �912

�

A dl� Var. 2 � Var. 3.

Na �228

�

A (Var. 3) pom�tno (ris. 2) em�s��ni� skaqok,

zumovleni� dvoma sposobami viznaqenn� potok�v:

1) F

228

+

viznaqa
t~s� z vidozm�nenoÝ, zg�dno z (16),

sistemi (3);

2) pot�k F

228

�

otrimani� �k funk
�� F

912

, �

0

i �

00

v pripuwenn� pro v�dsutn�st~ skaqka na �504

�

A (�ke

ob�runtovane rezul~tatami SdK [11,12℄). Na ris. 3

vidno, wo v oblast�HII 1131+493N v GKKG em�s��ni�

skaqok praktiqno v�dsutn��.

Dl� pobudovi foto�on�za
��nih modele� sv�qenn�


ih oblaste� HII potr�bno tako� mati �nte�ral~nu

(efektivnu) temperaturu T

eff

�on�zu�qih d�erel. ÕÕ

mo�na otrimati xl�hom vikoristann� zale�nosti

T

eff

v�d parametr�v F

912

, �

0

(15) abo F

504

z modele�

zor�nih atmosfer.

1000 800 600 400 200 0
1E-35

1E-34

1E-33

1E-32

1E-31

1E-30

1E-29

1E-28

1E-27

1331+493N
 Bap.2 
 Bap.3

F
ν

�


�
�
��
�
�

�
�
�
�
�

λ, A
Ris. 3. Rozpod�l ener��Ý v spektr� viprom�n�vann� �der

oblasti HII 1331+493N, zna�deni� u pripuwenn� pro v�d-

sutn�st~ skaqk�v na �504

�

A � 228

�

A (Bap. 2) � pri v�dsutnost�

skaqka na �504

�

A ta prisutnost� skaqka na �228

�

A (Var. 3)

zg�dno z model�mi zor�nih atmosfer Xarera{de Kotera

dl� Z=0.004. Dl� 
~ogo ob'
kta vidno, wo skaqok na

�228

�

A praktiqno v�dsutn�� (Var.3).

Treba zauva�iti,wo zale�nost� T

eff

v�d F

912

i T

eff

v�d F

504

vimaga�t~ znann� rad�usa �on�zu�qogo d�e-

rela, osk�l~ki model� atmosfer da�t~ potoki na po-

verhn� zor�, a v naxomu metod� vikoristano potoki na

v�dstan� Zeml�, vipravlen� za m��zor�ne poglinann�.

Vodnoqas zale�n�st~ T

eff

v�d �

0

znann� zgadanogo ra-

d�usa ne potrebu
. Tomu v nax�� robot� mi viznaqili

T

eff

�k funk
�� �

0

(15). Rezul~tati navedeno v tab-

li
� 3 (div. Dodatok).

Treba v�dznaqiti tako� te, wo v naxomu metod�

oder�ann� L




{spektra nepotr�bn� parametri funk-


�Ý poqatkovih mas, �k� vikoristovu�t~ �nx� avtori

(napriklad [5℄) dl� opisu rozpod�lu ener��Ý v spek-

tr� viprom�n�vann� �on�zu�qogo zor�nogo klastera.

Por�vn�l~ni� anal�z poxuku L




{spektra naxim me-

todom z v�dpov�dnim metodom poxuku takogo spektra

za funk
�
� poqatkovih mas viklika
 �nteres, � mi

planu
mo �ogo zd��sniti.

V. POD�KI

Avtor vislovl�
 gliboku pod�ku kand. f�z.{mat.

nauk V. V. Golovatomu za poradi � korisn� konsul~-

ta
�Ý p�d qas napisann� 
�
Ý pra
�, a tako� dokt. f�z.{

mat.�. �. �zotovu za l�b'�zno nadan� rezul~tati spo-

stere�en~ HII oblaste� u GKKG � konsul~ta
�Ý.
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DODATOK

OBLAST^ NII n

e

; sm

�3

T

e

, K O

+

/O

0

He/H

1 2 3 4 5

0723+692A 236. 16000 8.52 0.089

0723+692B 47. 13000 8.95 0.074

0741+535 505. 9000 7.51 0.083

0749+568 354. 15000 6.54 0.091

0749+582 143. 17000 7.50 0.010

0907+543 143. 17000 12.18 0.098

0917+527 8. 12000 6.93 0.089

0926+606 298. 15000 19.10 0.079

0930+554 330. 19000 7.28 0.066

0940+544N 173. 13000 9.40 0.092

0943+561A 3379. 17000 7.72 0.045

1030+583 18. 10450 15.72 0.089

1054+365 284. 14000 22.2 0.083

1116+583B 517. 17000 4.72 0.078

1124+792 227. 15000 12.7 0.078

1128+573 234. 17000 9.02 0.077

1205+557 33. 12000 10.28 0.079

1222+614 49. 16000 7.86 0.085

1223+487 227. 16000 8.28 0.081

1256+351 289. 14000 10.29 0.085

1319+579A 157. 11000 9.47 0.095

1319+579B 65. 14000 5.26 0.081

1319+579C 42. 10450 10.36 0.083

1358+576 265. 15000 6.30 0.071

1441+294 64. 9900 4.58 0.095

1533+574A 62. 10000 8.17 0.083

1533+574B 18. 12000 8.85 0.095

1535+554 85. 9350 5.86 0.080

IZw18(NW) 137. 19500 7.47 0.071

IZw18(SE) 16. 19000 7.08 0.087

0832+699 99. 9300 13.84 0.084

0946+558 95. 11000 14.18 0.093

0948+532 96. 11000 7.73 0.091

1135+581 296. 13000 11.04 0.083

1152+579 2503. 16000 6.69 0.066

1159+545 153. 12000 11.11 0.083

1211+540 176. 11000 9.28 0.089

1331+493N 177. 12000 8.93 0.084

1437+370 22. 10000 6.92 0.089

1249+493 50. 23000 7.50 0.089

1331+493S 23. 12000 6.16 0.073

1415+437 89. 23000 7.53 0.085

1420+544 61. 14000 6.41 0.117

1533+469 62. 23000 6.76 0.1

Tabli
� 1. Elektronn� kon
entra
�� n

e

� temperatura T

e

, v�dnosni� �onni� um�st O

+

/O

0

ta hem�qni� um�st gel��

He/H viznaqen� za dopomogo� kodu NEWDIAGN [14℄.
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Var��nt 1 Var��nt 2

OB

0

�KT � F

912

F

504

F

228

F

912

�

0

�

00

�

000

1 2 3 4 5 6 7 8 9

0723+692A 1.9 9.4e{27 1.7e{27 6e{30 2e{26 {0.69 {3.6 {4.1

0723+692B 1.1 1.1e{26 1.5e{27 2.7e{29 1.9e{26 {0.93 {5 {0.62

0741+535 {1.1 1.2e{26 2.8e{27 1.1e{29 9.6e{27 {0.42 {4.7 {21

0749+568 1.8 4.4e{27 7.6e{28 5.9e{30 8.3e{27 {0.37 {4.2 {1.3

0749+582 1.9 1.7e{27 3.7e{28 1.1e{31 3.4e{27 {0.26 {3.6 {45

0907+543 1.9 1.8e{27 2.9e{28 3.5e{30 3.9e{27 {0.67 {3.9 {0.83

0917+527 0.58 5.6e{27 1e{27 3.8e{29 7.8e{27 {0.58 {4.9 {0.38

0926+606 1.5 6.4e{27 1e{27 1.2e{29 1.3e{26 {0.91 {4.1 {1.3

0930+554 2 1.2e{26 1.5e{27 2.1e{29 3.7e{26 {2.1 {2.4 {1.8

0940+544N 0.98 5.1e{26 1e{26 1e{29 1e{25 {1.4 {3.1 {51

0943+561A 1.9 2e{28 4.3e{29 1.7e{32 4.2e{28 {0.62 {2.9 {47

1030+583 {1.1 9.9e{27 1.7e{27 2.2e{28 9.9e{27 {1.1 {5.5 {0.0

1054+365 0.99 5.5e{27 1.3e{27 1.2e{30 9.8e{27 {1 {2.9 {59

1116+583B 2 1.1e{27 1.9e{28 1.9e{30 2.4e{27 {0.61 {3.7 {1.2

1124+792 1.6 5.4e{27 1.1e{27 5.4e{31 1.3e{26 {1.3 {2.5 {70

1128+573 1.9 9.9e{28 2e{28 6.9e{32 2.1e{27 {0.61 {3.3 {46

1205+557 0.2 2.2e{27 4.6e{28 1.8e{29 3.2e{27 {1.2 {3.4 {2.1

1222+614 1.9 9.9e{27 1.7e{27 1.2e{29 2.1e{26 {0.69 {3.8 {1.8

1223+487 1.9 1.6e{26 2.7e{27 1.4e{29 3.4e{26 {0.69 {3.8 {2.6

1256+351 1.4 3.3e{26 5.8e{27 4.4e{29 6.5e{26 {0.86 {3.9 {2.6

1319+579A {0.2 1.7e{26 3.1e{27 7.4e{29 1.8e{26 {0.59 {5.3 {1.4

1319+579B 1.7 1.1e{27 1.9e{28 1.6e{30 2.1e{27 {0.59 {3.9 {1.8

1319+579C {0.98 4.3e{27 1e{27 5.6e{29 4.3e{27 {1 {3.7 {2.5

1358+576 1.8 8.4e{27 1.2e{27 7.8e{30 1.6e{26 {0.43 {5.2 {0.67

1441+294 {0.61 3.2e{27 3.7e{28 4e{29 2.9e{27 {0.31 {9.6 {0.0

1533+574A {0.94 6.9e{27 1.6e{27 6.2e{30 6.3e{27 {0.64 {4.5 {22

1533+574B 0.44 4.8e{26 9.3e{27 1.8e{28 6.4e{26 {0.6 {4.5 {1.8

1535+554 {0.88 4.7e{27 8.2e{28 3.9e{30 3.9e{27 {0.32 {6.5 {5

IZw18(NW) 2 5.2e{27 4.9e{28 1.1e{29 1.6e{26 {2 {3.6 {0.29

IZw18(SE) 2 1.2e{26 2.1e{27 5.8e{30 3.8e{26 {2 {2.2 {9.4

0832+699 {2.1 1.2e{27 3.1e{28 1.5e{30 1.1e{27 {1.7 {2.8 {61

0946+558 {0.57 9.1e{28 2e{28 1.1e{29 9.8e{28 {0.9 {4.2 {1.4

0948+532 {0.21 4.8e{28 1.1e{28 2.8e{30 5.2e{28 {0.61 {4.1 {2.8

1135+581 0.89 2.9e{27 5.3e{28 1.2e{29 4.6e{27 {0.81 {4.1 {1.2

1152+579 1.9 1.1e{27 2.5e{28 1e{30 2.3e{27 {0.7 {2.5 {6.1

1159+545 0.043 2.5e{28 5.4e{29 1e{30 3.7e{28 {1.4 {3.2 {5.4

1211+540 {0.58 5.9e{28 1.1e{28 1.1e{29 7.2e{28 {1.3 {4.5 {0.36

1331+493N 0.42 4.2e{28 9.2e{29 1.5e{31 5.6e{28 {0.62 {4 {31

1437+370 {0.86 1.1e{27 2.1e{28 2.7e{29 1.1e{27 {0.87 {5.2 {0.0

1249+493 2 3.4e{29 5.2e{30 3.1e{32 7.9e{29 {0.87 {3.8 {1.9

1331+493S 0.75 8.4e{29 9.6e{30 2.1e{32 1.2e{28 {0.59 {7.5 {1.9

1415+437 2 9e{28 1e{28 1.3e{30 2.6e{27 {1.6 {3.8 {0.84

1420+544 1.6 2.4e{28 3.4e{29 1.4e{31 4.6e{28 {0.53 {5.5 {1.4

1533+469 2 1.7e{28 2e{29 9.8e{32 3.7e{28 {0.49 {6 {0.3

Tabli
� 2A. Rezul~tati obqislen~ L




{spektra v pripuwenn� pro odnakovi� nahil spektra za �912

�

A (Var. 1) � pri

v�dsutnost� skaqk�v na �504

�

A ta 228

�

A (Bap. 2)
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OB

0

�KT F

912

�

0

�

00

F228

�

F228

+

� � 228A

1 2 3 4 5 6 7

0723+692A 2e{26 {0.57 {3.7 7.2e{28 5.7e{27 SdK: F1

0723+692B 1.8e{26 {0.84 {5 2e{28 7.6e{27 SdK: F2

0741+535 1e{26 {0.54 {4.5 2e{28 2.7e{28 SdK: F1

0749+568 8.1e{27 {0.26 {4.3 2.3e{28 5.1e{27 SdK: F1

0749+582 3.4e{27 {0.26 {3.6 1.7e{28 1.2e{28 SdK: F1

0907+543 3.8e{27 {0.63 {3.9 1.2e{28 3.5e{27 SdK: F1

0917+527 7.8e{27 {0.62 {4.7 1.4e{28 5.2e{27 SdK: F1

0926+606 1.3e{26 {0.99 {3.9 3.3e{28 5.8e{27 SdK: E2

0930+554 3.5e{26 {1.9 {2.6 1.5e{27 4e{26 SdK: D3

0940+544N 1e{25 {1.4 {3 4.1e{27 2.6e{27 SdK: C1

0943+561A 4.1e{28 {0.53 {3 2.7e{29 1.9e{29 SdK: F1

1030+583 9.5e{27 {0.97 {5.6 6.4e{29 5.2e{27 SdK: E2

1054+365 9.6e{27 {0.96 {3 5e{28 2.7e{28 SdK: E2

1116+583B 2.4e{27 {0.59 {3.6 9.7e{29 2.1e{27 SdK: F1

1124+792 1.3e{26 {1.5 {2.3 8.8e{28 5.5e{28 SdK: E3

1128+573 2.2e{27 {0.73 {3.1 1.2e{28 7.4e{29 SdK: F1

1205+557 3e{27 {1 {3.6 9.4e{29 1.2e{27 SdK: D1

1222+614 2.1e{26 {0.57 {3.9 6.6e{28 1.2e{26 SdK: F1

1223+487 3.4e{26 {0.71 {3.7 1.2e{27 1.3e{26 SdK: F1

1256+351 6.1e{26 {0.68 {4.1 1.6e{27 2.1e{26 SdK: F1

1319+579A 1.8e{26 {0.46 {5.5 1.7e{28 3.9e{27 SdK: F1

1319+579B 2.2e{27 {0.65 {3.8 7.3e{29 1.1e{27 SdK: F1

1319+579C 4.2e{27 {1 {3.7 1.3e{28 1.3e{27 SdK: D1

1358+576 1.7e{26 {0.53 {5 2.4e{28 6.9e{27 SdK: F1

1441+294 2.9e{27 {0.32 {9.3 1.5e{30 1.5e{27 SdK: F1

1533+574A 6.5e{27 {0.77 {4.3 1.3e{28 1.7e{28 SdK: F1

1533+574B 6.3e{26 {0.58 {4.5 1.2e{27 2e{26 SdK: F1

1535+554 4.1e{27 {0.42 {6.3 2.1e{29 1.1e{28 SdK: F1

IZw18(NW) 1.5e{26 {1.8 {3.6 2.9e{28 2.2e{26 SdK: D3

IZw18(SE) 3.9e{26 {2.1 {2.1 2.2e{27 1.1e{26 SdK: C3

0832+699 1.1e{27 {1.8 {2.7 4.4e{29 3.4e{29 SdK: D3

0946+558 9.3e{28 {0.71 {4.4 1.9e{29 4.2e{28 SdK: F1

0948+532 5.2e{28 {0.6 {4.1 1.4e{29 1.5e{28 SdK: F1

1135+581 4.8e{27 {0.91 {3.9 1.3e{28 2.6e{27 SdK: F2

1152+579 2.2e{27 {0.58 {2.6 2e{28 1.1e{27 SdK: F1

1159+545 3.8e{28 {1.5 {3.1 1.4e{29 1.1e{28 SdK: E3

1211+540 6.5e{28 {0.97 {4.9 7.6e{30 4e{28 SdK: E2

1331+493N 5.8e{28 {0.75 {3.8 1.8e{29 1.7e{29 SdK: F1

1437+370 1e{27 {0.56 {5.5 9.5e{30 7.9e{28 SdK: F1

1249+493 8e{29 {0.92 {3.6 2.6e{30 3.8e{29 SdK: F2

1331+493S 1.3e{28 {0.7 {7.2 2.7e{31 3.5e{30 SdK: F1

1415+437 2.3e{27 {1.3 {4.1 4.2e{29 1.3e{27 SdK: D2

1420+544 4.5e{28 {0.44 {5.6 4.1e{30 8.9e|29 SdK: F1

1533+469 3.6e{28 {0.48 {5.9 2.6e{30 1.2e{28 SdK: F1

Tabli
� 2B. Rezul~tati obqislenn� L




{spektra v pripuwenn� pro v�dsutn�st~ skaqka na �504

�

A � prisutn�st~ skaqka

na �228

�

A zg�dno z model�mi zor�nih atmosfer Xarera{de Kotera (SdK) [11,12℄ (Var. 3). V ostann~omu stovp
� navedeno

�dentif�ka
�Ý modele� SdK [11,12℄, za dopomogo� �kih buli predstavlen� rozpod�li ener��Ý dl� � � 228

�

A.
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OBLAST^ NII T

eff

(�

0

) OBLAST^ NII T

eff

(�

0

)

0723+692A 5.47e+04 1319+579C 4.78e+04

0723+692B 5.02e+04 1358+576 5.55e+04

0741+535 5.54e+04 1441+294 6e+04

0749+568 6.12e+04 1533+574A 5.13e+04

0749+582 6.12e+04 1533+574B 5.45e+04

0907+543 5.37e+04 1535+554 5.78e+04

0917+527 5.39e+04 IZw18(NW) 3.93e+04

0926+606 4.8e+04 IZw18(SE) 3.75e+04

0930+554 3.89e+04 0832+699 3.95e+04

0940+544N 4.27e+04 0946+558 5.23e+04

0943+561A 5.55e+04 0948+532 5.42e+04

1030+583 4.82e+04 1135+581 4.92e+04

1054+365 4.84e+04 1152+579 5.45e+04

1116+583B 5.44e+04 1159+545 4.2e+04

1124+792 4.2e+04 1211+540 4.82e+04

1128+573 5.19e+04 1331+493N 5.16e+04

1205+557 4.76e+04 1437+370 5.49e+04

1222+614 5.48e+04 1249+493 4.89e+04

1223+487 5.22e+04 1331+493S 5.25e+04

1256+351 5.28e+04 1415+437 4.47e+04

1319+579A 5.7e+04 1420+544 5.73e+04

1319+579B 5.33e+04 1533+469 5.66e+04

Tabli
� 3. Rezul~tati viznaqenn� efektivnoÝ temperaturi T

eff

z modele� zor�nih atmosfer [11,12℄ za spektral~nim

�ndeksom u d��pazon� ��912 � 504

�

A (�

0

) dl� tret~ogo var��nta poxuku L
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ENERGY DISTRIBUTION IN THE EMISSION SPECTRA OF HII REGION NUCLEUS IN

THE BLUE COMPACT DWARF GALAXIES BEYOND � 912

�

A

B. Ya. Melekh

Astonomi
al Observatory of the Ivan Franko Lviv National University,

8 Kyrylo i Mefodii Str., Lviv, UA{79005, Ukraine

E{mail: melekh�astro.franko.lviv.ua

The energy distribution in the radiation spe
trum of the HII region nu
lei is 
al
ulated beyond the Lyman

limit on the basis of the observed emission 
uxes in the N

�

, �4471NeI, �4686NeII lines of the 43 HII regions in

37 blue 
ompa
t dwarf galaxies. The 
omputational pro
edure of the ionization spe
trum is dis
ussed and three

versions of the solution to this problem are 
onsidered. The essense of this method lies in the prin
iple of the

ionization{re
ombination and thermal equilibrium of quanta emitted by an ionizating sour
e and absorbed by

gas in the HII region. The �rst version 
orresponds to the assumption 
on
erning equal spe
tral slopes beyond

the hydrogen and helium dis
ontinuities (the emission 
uxes at � 912, � 504, � 228

�

A and a spe
tral index � are


omputed). The se
ond version 
orresponds to the assumption of the absen
e of helium dis
ontinuities (emission


ux at � 912

�

A and a spe
tral index within ea
h of the three wavelength bands �� 912{504

�

A, �� 504{228

�

A, ��228{

22.8

�

A having been determined). The third version is similar to the se
ond one. However, the energy distribution

in the wavelength band �� 228{22.8

�

A was determined from its dependen
e on the spe
tral index value in the

wavelength band �� 912{504

�

A whi
h we obtained from the S
haerer and de Koter models of stellar atmospheres.

235


