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Az [Ol] vonal hulldmhossza =
Maximalis normalt fluxus =
Szigma =

Normalasi tényez =

A Gauss-gorbe ,magassaga” =

A Gauss FWHM érteke =

A [Cll] vonal hulldmhossza =
Maximalis normalt fluxus =
Szigma =

Normalasi tényez =
A Gauss-gorbe ,magassaga” =
A Gauss FWHM értéke =

63,1889 mikron
26,5898

0,12

6,7

22,2743

0,282578 mikron

157,712 mikron
0,770750

0,24

0,4

0,664904
0,565157 mikron

&I1190 -#

&190 -#



3 2 2c *

BH## HODIHWHSHY -#11V  "(0 - 4'% 61$  # /. 1#1<"/.8,,.'&% %& $ '#OC $/1<-- ',
$=8-  # I1# #"#.%H%:I$TC '# % #OD I1#H#1%# #/1<- $J. -# ', OD( #5/1 #1 N1 #./9

$#H1 #OD $(,- 16 "% ES B/ # %% %#5,% #K | '#O:#OD#11I$C 5(0D #1 #0D I"#$% &'9 ..#11%09

'C /1 '#0' OD ,11&$C 5(0D #.D ,.%(1=$- '.D# 89%($% %, (%& $#. 2, -#(. | 8= %K% .#9

- (L% %# 1 %,19/ %ISHS |1# #'H#. HSC B# | SHH! #1% %% ! #.9%J %#% C 5(0D 5 ##%.90 HoHK
#.11 1 8<$ (D', C $$( ! %&8:&SC ' % $#.. 1##8H% 8%($S. $#18#ISC 50D 1 .- 16 "% $#9
1#. %&8: 1($%

;pro spill

;intenzitas: az eredetileg beolvasott értékek

;lambdameter: az eredeti hullamhosszak

;lambdaszurt: kontinuum intenzitasahoz tartozo hull amhosszak
;intszurtvagott: nullak kivagva

;lambdaszurtvagott: nullék kivagva

;az int-ben van a kontinuum fliggvénye

;eleve egy-re norméalt intenzitads 100 mikronnal (110 316829935575000 a szorzo)

1#$ &%, -#% .%5#%J $ #0D #$J S 11" % $&! 11>,9%% !C 5(0D ':8 11> #! - ,$% $/11>%5#!1J$C ' :8

$/l<-- #(. 1 8= 8%($ $ 'HOH#H#.< % '-$#% 8 # ,.&$ 4#55#1 OD /8##! %&8 C 5(0D 5,D
I((#1 #( ! 8= 8% %% PB@F C OD #$#.11,'(% % 7 -#(. !,1% #0D #ODI!1#E (96 $.&!!.
H5#% #. /0#1 C'#.D-# $ D#--11(.,!/8#$/ -# 6/11#E#OD (D % '-% ! #% .%# C '#.D-#
5&..,'5(111 $ '1%# -# 11# #"#. #$

loadct,3

N=4075

lambda=fltarr(N)

lambdameter=fltarr(N)

intenzitas=fltarr(N)

intszurt=fltarr(N)

lambdaszurt=fltarr(N)

openr,1,'sp4075sorlrenormalt.txt'

i=0

while (not eof(1)) do begin
readf,1,ertekl,ertek2
lambdal[i]=ertekl
lambdameter[i]=(ertek1)*(1E-6)
intenzitas[i]=ertek2
i=i+1l

endwhile

close,1

20%:  $(% &' .#1%/1#  B5#1#.<!11 #O$#.11E 1 8%!(%C 50D 6! $ $(% &&'5(1 % 9
%(1="(%($ % #ODJI$ ODH.#-# [ODLIHYH# #.%/1L,'(.,!,,. QH#H# #H%-# #1' -#HH#LH%<# # >0
%HY%% '=8I1# #. % %/ %C #.D5ddta " %H % 8# ,.%&S$ #$ ,.%(1% %,!, . #5# % !1-.D(1
I1E /1 # <11/0/% (%(! VOD % %/ $ 8(.(0C 5( OD 5 #OD "(% %#1%,!, $/1 1#.<%%# ./< Bt %,9

L $$J. -0# S M- % #1 delta  /%/$C $$( ,%%#!11I$ 11E % #$%(($- "(% 5&5(1'1,%
' %#1%,1,% 411 #0% %:&$7 1-# 11,'(:&$ ! ="(%($!1,,%C #1 #1 1 nn" '[%# #$
'HO#H.<# &%=.0 '1E % #3%(($%n 5(111VI,0V $#. 0 C50D #' 8 $ &..$ 1 . #11%# 8<
8 %!( -

delta=0.05

nn=-1

i=0

while (i LT 4074) do begin

IF (abs(intenzitas[i]-intenzitas[i+1]) LT delta) T
IF (abs(intenzitas[i]-intenzitas[i+1]) LT delta) T
IF (abs(intenzitas[i]-intenzitas[i+1]) LT delta) T
i=i+1l

endwhile

print,"A jo pontok szama: ",nn

intszurtvagott=fltarr(nn)
lambdaszurtvagott=fltarr(nn)

HEN nn=nn+1
HEN intszurt[nn]=intenzitas]i]
HEN lambdaszurt[nn]=lambdali]



lambdaszurtvagottmeter=fltarr(nn)

i=0

while (i LT nn) do begin
intszurtvagott[i]=intszurt[i]
lambdaszurtvagott[i]=lambdaszurt][i]
lambdaszurtvagottmeter[i]=lambdaszurtvagott[i]*(1E -6)
i=i+1l

endwhile

1 . #11%/1% %#5,% '1E % /! '#0 ,0(%% % - $ #$'#0> %% &0D T JOO/D " '[%##C8##1 T

# (0: #01$% !'1 8 1# #$%> 5</V/$. H#UWHNC # % #H4# # . 6$9J00/D<. 11=3# 9
,.& $ #0D minelteres . 90(1=% !C #D#% 1 .#11%/'-# (0&$5!1,C ."%'/0 1$ $(!9
% ($% IC -, #1#$ # #.%/%.#J. 11I$/0##S$C .=;,- 6!$ 5&..,'5(111J00/! /8#$#IC % --

(.1 $/8% 1 .#1%/)VOD 1:.$C 5(0D ./" %#% #T9%C 50D 6 $.&!( -#.J.' 80 O##,.=8 $ #0D
JOO/DC '#.D#% +BB '$ (,.+9# (,.&SCN$  11'(:&$"(%($/ % 1 #.%/ I'#$ /ODI#%/%C /! #1#9
$H% ULHOHLLISC ' % #.%, (&S .HOS W #%/ [I5H1 % %(1=" '/%H# %

T=0
Tjo=0
minelteres=100000000

while (T LT 300) do begin

int=fltarr(nn)

€=299792458

h=6.626068E-34

k=1.3806503E-23

i=0

lambdameter100=100*(1E-6)

while (i LT nn) do begin
int[i]=2*c*k*T/(lambdaszurtvagottmeter[i])*3.5
int100=2*c*k*T/(lambdameter100)"3.5
i=i+1

endwhile

int=int/int100

%% :  /OD1#%# #.%/ N 11,'(,!C':8 $# .8 %/'H#C 50D $#--9#C"' % 1 880 $ 8## # /.

'] #.<—- OD(- %# .&( -#.J. OD(- - I'IHSSH. #&%% % 1 .#11%/1%C '8 ' $(
#OD $ 1#.>%<# =T/ %/$C $$( $$ D#1#%/-# $ 1#-- ['['$ 11# . LHI%H
elteres=0
i=0
while (i LT nn) do begin
elteres=elteres+((int[i]-intszurtvagott[i])*(int[ i]-intszurtvagott[i]))
i=i+1
endwhile

IF (elteres LT minelteres) THEN Tjo=T
IF (elteres LT minelteres) THEN minelteres=elteres

T=T+0.1
endwhile

print,"A homerseklet-parameter = ",Tjo," K"
print,"A min elteres = ",minelteres

2(1% #11#. " '[%# #. /% #5(11&$ ':8 ,-,1( . 8=4/1&0D 6!$+BB"'$( ,.+9# (',.%7 JO 09
/ DJ $#%

T=Tjo

int=fltarr(N)

i=0

lambdameter100=100*(1E-6)

while (i LT N) do begin
int[i]=2*c*k*T/(lambdameter[i])"3.5
int100=2*c*k*T/(lambdameter100)"3.5
i=i+1l

endwhile

int=int/int100

11



Q5#% 1 ,- #$M1>%/MH* #.<11 1 . #1%H#%IO#.# >%!I$ '#0 1 ##8#H% "#3% &'( # #.#:%1I$ #.
%# 0#.D#$ #. %(1,!,%d

window,0,retain=2

plot,lambda,intenzitas,$

xstyle=1,xrange=[40,200],xtitle="Lambda [micron]',$
ystyle=1,yrange=[0,30],ytitle="Normalized Flux [wat ts/cm”~2/micron]',$
titte="NGC 7027

oplot,lambda,int,color=200

2:8,- $N11>%/N#1V%% .', $##%# XOD $/! 1J.% $(,- $ -#&% % (%% /NP ,- &%= -

(.$ # %1, ", $MI#SHI%<"(0 ' 1# 0>%!/0/ #. $#J.% $/"# set_plot, WIN’ $5(
=C5 2 ? 8(T'$ D#1#%-# 8(.0(1& $C. &K . %%et_plot,’ WIN’ $#..d
set_plot,'PS'
device,filename='sp01RJ.ps',xsize=20,ysize=8,/colo r,bits=8
plot,lambda,intenzitas,$
xstyle=1,xrange=[40,200],xtitle="Lambda [micron]’, $
ystyle=1,yrange=[0,30],ytitle="Normalized Flux [wa tts/cm”2/micron]',$

titte="NGC 7027
oplot,lambda,int,color=128
device,/close

set_plot,'WIN'

set_plot,'PS'

device,filename='sp01RJlog.ps',xsize=20,ysize=20,/ color,bits=8
plot,lambda,intenzitas,/xlog,/ylog,$

xstyle=1,xrange=[40,200],xtitle="Lambda [micron]’, $
ystyle=1,yrange=[10"(-2),10"2],ytitle="Normalized Flux [watts/cm”2/micron]',$

titte="NGC 7027
oplot,lambda,int,color=128
device,/close
set_plot,'WIN'

$ HWPHL<B/% % - $/'# D<#/I O-# I#$! 1>% 1% 1,-,%C 5(. 1 ..#11%/'5#1 511 ,.9%89($(
%5 %:&$ 1 . #11%#%% $(% &&'(%4#1 F - 7

window,1,retain=2

plot,lambdaszurtvagott,intszurtvagott,psym=3,$
xstyle=1,xrange=[40,200],xtitle="Lambda [micron]',$
ystyle=1,yrange=[0,30],ytitle="Normalized Flux [wat ts/cm”~2/micron]',$
titte="NGC 7027

oplot,lambda,int,color=200

set_plot,'PS'

device,filename='sp02RJszurt.ps',xsize=20,ysize=8, [color,bits=8
plot,lambdaszurtvagott,intszurtvagott,psym=3,$
xstyle=1,xrange=[40,200],xtitle="Lambda [micron]’, $
ystyle=1,yrange=[0,30],ytitle="Normalized Flux [wa tts/cm”2/micron]',$

titte="NGC 7027
oplot,lambda,int,color=128
device,/close
set_plot,'WIN'

1 $/%%"- $/'# D<#/! 9-# 1#£9/11>% 1 % 1,-,%C 5(. $(% &&' .#1%#%% 0 -/#3$( 0,%
"#$% &' .,.%5 %=4#1 G ,- 7

inthormalt=intenzitas-int

window,2,retain=2

plot,lambda,intnormalt,/nodata,$

xstyle=1,xrange=[40,200],xtitle="Lambda [micron]',$
ystyle=1,yrange=[-5,25],ytitle="Normalized Flux [wa tts/cm”2/micron]',$
titte="NGC 7027

oplot,lambda,intnormalt,color=200

set_plot,'PS'

device,filename='sp03RJnormalt.ps',xsize=20,ysize= 8,/color,bits=8
plot,lambda,intnormalt,/nodata,$

xstyle=1,xrange=[40,200],xtitle="Lambda [micron]’, $
ystyle=1,yrange=[-5,25],ytitle='"Normalized Flux [w atts/cm”2/micron]',$

titte="NGC 7027
oplot,lambda,intnormalt,color=128
device,/close
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set_plot,'WIN'

H%$H15#% &119J00/D .#11%/\ #$ '#0> | #.<11 1L M (. %% #<I1 'HO $#.. $# #19
J$C5OD5( ! "(%(! ( .4H##IS$ GBI@B'$((! %# .&- 7TCH#L.#1 hl/%/$ #
% %(, D $/11>%$ $J. % - $H%C #1#$ #H1 #$ O# &%=%00. #. .# 4"/.8,&lambda2 -#

$ 1#>%H%% %# .&- #1<5&.'5(111/% [$#SC1%-7 %% /8#H# #.%, (. 1 %# .&( -#.J9
CUULTKLL Y %# 1 %,Y %/$HSHY 14 m1/l mmTZC'#% 1,-,$$/11>%/1//. >0D [($$.$ D#--
#11 5%, ($% #08

intervallum=where((lambda GE 60.)and(lambda LE 70.) )
lambda2=lambda(intervallum)

intenzitas2=intenzitas(intervallum)

m1=MIN(intenzitas2,min_subscript)

mml=MAX(intenzitas2,max_subscript)

print,"The [Ol] line is at: ",Jambda2(max_subscript )," (micron)"
print,"with a maximum normalized flux of: ",mm1

hl=lambda2(max_subscript)

$/'# D<# $/'1>%#%% ,-, . #.#< 15#%:I$C 50 #1 .["/! '‘HO#H.<# # &%(%%# 4/ 8##! #5#%
$(% &&'(% $ 6! % #.%(. C 5(0D % $/.#%#!#-- #OD# #1$#8/!1C #1/ % %%0.25 9! % 07

window,3,retain=2

plot,lambda,intenzitas,$

xstyle=1,xrange=[h1-2,h1+2] xtitle="Lambda [micron] "$
ystyle=1,yrange=[m1-1,mm1+1],ytitte="Normalized Flu x [watts/cm”2/micron]',$
titte="The [Ol] line'

oplot,lambda,int+0.25,color=200

2% 110,% %# .&- $#.#0D &19J00/ D% /% #5(1 C VODC 5(0D $ 6!V6! hl /%/$ /.
HOD# C '#.D#%  &119J00/D $(,— -#8&% %(%% $I"#%/-# nO#. #. %I $C #1/ % %% % ! # #09I$
# OST#%(N.$( 0,% $(% &&'(% "#80 -# .#%#11J$ IntVonal % '--#

intVonal=int(intervallum)+0.25
m=lambda2(max_subscript)

1 . #11%/1% '#0 % .#0$ '#-- /OD1#%#! #.%/ [#./ '/ 0 (.D% %:&$C 8# %% #0D',!- ,0D 1(%%&8Fs .
sigma /'#0D (',.,! %/ D#1<C normalas .["%#%/\/#. %% ! 01 1 '#0,..">%,!C 5(0B.<-- / 8##!
OD(-- ./"'$ 11#. ' %,0 - 5 %, ($$. 8(.0(1 C "8&%, (5% 1 .#1%/% [0/ .#O: (-
"O%H #IH% $ > %:&3 $/'H D<HC #14#$H% | BBH #'H %# C':8 -#8 8= #.%J %#%

sigma=0.01

normalas=1
minelteres=100000000

while sigma LE 0.5 do begin

while normalas LE 20 do begin
i=0
elteres=0
intGauss=((1./(sqrt(2.*3.141592654)*sigma))*exp(- (lambda2-m)*(lambda2-$
m)/(2.*sigma*sigmay)))*normalas
intVonalGauss=intVonal+intGauss

while i LT 492 do begin

elteres=elteres+((intVonalGauss[i]-intenzitas2][i ])*(intVonalGaussl[i]-$
intenzitas2[i]))

i=i+1

endwhile

IF (elteres LT minelteres) THEN sigmaJo=sigma
IF (elteres LT minelteres) THEN normalasJo=normal as
IF (elteres LT minelteres) THEN minelteres=eltere S

normalas=normalas+0.1
endwhile

sigma=sigma+0.01

normalas=1
endwhile
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print,"A legjobb szigma = ",sigmaJo
print,"A legjobb normalasi tenyezo = ",normalasJo
print,"A min elteres = ",minelteres

'#0% .,.% #O:(-- " '[9%# #$#. $/11>%IS #. 1 - % #<!1 $/"# D<# 4>0D ##% $1-# 5'
L%!I1$C5 ' #VOD % %/ $C 50D $#.##7C " :811,'(&$$ [/ %/$911/#11/0#%C /0. $ /11>%1J$
#.1,-% (,%&- !d

intGauss=((1./(sqrt(2.*3.141592654)*sigmaJo))*exp(- (lambda2-m)*(lambda2-$
m)/(2.*sigmaJo*sigmaJo)))*normalasJo

intVonalGauss=intVonal+intGauss

window,4,retain=2

plot,lambda,intenzitas,$

xstyle=1,xrange=[h1-2,h1+2] xtitle="Lambda [micron] "%

ystyle=1,yrange=[m1-1,mm1+3],ytitle="Normalized Flu x [watts/cm”2/micron]',$

title="[Ol] line with fitted Gauss function'

oplot,lambda2,intVonalGauss,color=200

FWHM=2*sigmaJo*sqrt(2*ALOG(2))
print,"A Gauss magassaga = ",intGauss[max_subscript ]
print,"A Gauss FWHM erteke = ",FWHM

set_plot,'PS'

device,filename='sp04VonalGauss.ps',xsize=20,ysize =8,/color,bits=8
plot,lambda,intenzitas,$

xstyle=1,xrange=[h1-2,h1+2] xtitle="Lambda [micron 1'%
ystyle=1,yrange=[m1-1,mm1+3],ytitle="Normalized FI ux [watts/cm”2/micron]',$

title="[Ol] line with fitted Gauss function’
oplot,lambda2,intVonalGauss,color=128
device,/close

set_plot,'WIN'
1S (. H#H#%/ &O0D #1#$H% ['HSH% $H. S H#% C6!$ 1 %# .&C $!1#W(IN " '1%#9
#$ HLHS (S
intervallum=where((lambda GE 152.)and(lambda LE 162 D))

lambda2=lambda(intervallum)

intenzitas2=intenzitas(intervallum)

m1=MIN(intenzitas2,min_subscript)

mml=MAX(intenzitas2,max_subscript)

print,"The [CII] line is at: ",lambda2(max_subscrip t)," (micron)"
print,"with a maximum normalized flux of: ",mm1

hl=lambda2(max_subscript)

window,3,retain=2

plot,lambda,intenzitas,$

xstyle=1,xrange=[h1-2,h1+2] xtitle="Lambda [micron] "$
ystyle=1,yrange=[m1-1,mm1+1],ytitle="Normalized Flu x [watts/cm”2/micron]',$
title="The [CII] line'

oplot,lambda,int-0.07,color=200

intVonal=int(intervallum)-0.07
m=lambda2(max_subscript)

sigma=0.01
normalas=0.1
minelteres=100000000

while sigma LE 0.5 do begin

while normalas LE 20 do begin
i=0
elteres=0
intGauss=((1./(sqrt(2.*3.141592654)*sigma))*exp(- (lambda2-m)*(lambda2-$
m)/(2.*sigma*sigmay)))*normalas
intVonalGauss=intVonal+intGauss

while i LT 160 do begin

elteres=elteres+((intVonalGauss[i]-intenzitas2][i ])*(intVonalGaussl[i]-$
intenzitas2[i]))

i=i+1

endwhile

IF (elteres LT minelteres) THEN sigmaJo=sigma
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IF (elteres LT minelteres) THEN normalasJo=normal as
IF (elteres LT minelteres) THEN minelteres=eltere S

normalas=normalas+0.1
endwhile

sigma=sigma+0.01
normalas=0.1
endwhile

print,"A legjobb szigma = ",sigmaJo
print,"A legjobb normalasi tenyezo = ",normalasJo
print,"A min elteres = ",minelteres

intGauss=((1./(sqrt(2.*3.141592654)*sigmaJo))*exp(- (lambda2-m)*(lambda2-$
m)/(2.*sigmaJo*sigmaJo)))*normalasJo

intVonalGauss=intVonal+intGauss

window,5,retain=2

plot,lambda,intenzitas,$

xstyle=1,xrange=[h1-2,h1+2] xtitle="Lambda [micron] "$

ystyle=1,yrange=[m1-0.5,mm1+0.5],ytitle="Normalized Flux [watts/cm”2/micron]',$

title="[CI1] line with fitted Gauss function'

oplot,lambda2,intVonalGauss,color=200

FWHM=2*sigmaJo*sqrt(2*ALOG(2))
print,"A Gauss magassaga = ",intGauss[max_subscript ]
print,"A Gauss FWHM erteke = ",FWHM

set_plot,'PS'

device,filename='sp05VonalGauss.ps',xsize=20,ysize =8,/color,bits=8
plot,lambda,intenzitas,$

xstyle=1,xrange=[h1-2,h1+2] xtitle="Lambda [micron 1%
ystyle=1,yrange=[m1-0.5,mm1+0.5],ytitle="Normalize d Flux [watts/cm”2/micron]',$

title="[CII] line with fitted Gauss function'
oplot,lambda2,intVonalGauss,color=128
device,/close
set_plot,'WIN'

end

Y&8 '#wC BB@ & F
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