! [
$ ! %
& [
' 0
$ ' $
* Lol
+ ' % P>
| "



%

-&
-&
(I
!
-&
I < ! ! %
8 >
@ ! %
+
!
+
>
+
5" @ !
1
5" 6+
!
"#

(/0123/4245

%
% !
"G 7 11
*
$ 11
=41
? @ ) )
*
[
5
|
% 1 1 I
+
!
+ "
*



Conlinuous Spectrum

Emission Specirum

Absorption Spectrum

?C



?C
9 1
| =
!
i
! !
"y ) )
* + $ !
6& (D % /|ABE
/0
+ (8 >/BE/S (D
) % %
¥ > 15
4 F:@"
+ > F : @ 5"
) 7 $
* +
$ 16
* ]
1ol
8 8 | "
+
| ' *
FE F/"F2™ EG/G2G " +
+
% H? 19 )y J
/BIA  /B21 (D ) !
* 4 22="KEE  "(8 |
% *
! @
cC -
L! o]
M " L NCI
| "
P! +
+ +
2 C | |
+ | * $ |
8 * 8 *
+ :3@3 8
> 5 S
15 1 * 7 *
T I
* | +
' I 2C



SUPERGIANTS

L] .
at "so p @
[ ] [ | e 9

WHITE DWARFS

P o e i

m
oF
o
}I-.
e
M
0
Z
z
=
a

=20 000 10 Qoo

TEMPERATURE,




%

5
- *
I
+
+ $
5
+ *
>
>(

)9 & *



Barlow-

.__J '

stit—ym N |

Fenditura'g




[e)]

Performance Comparison Various Transmission Gratings

100
90
¢§ gg | —300Umm @ 17.5°
E 60 f‘x\ / Eﬂﬂlr‘rrm@!?ﬂ.?‘
% o / %\__—\ \
E 40 /Jf \\“‘\ -
_g 30 / /ﬁ\\‘-m \\“ -‘-"““%-..M\h"“‘x
é 20 I // / B o \R‘“xﬁ___ﬁ --‘\'-._u
1|:|H// 1200 Imm @ 36.9° T~ | \_@ETTE_EB.B?
8.9 N

Wavelength (nm)

\_

300 400 500 600 700 800 900 1000 1100

J

M /EE32EE



%*

I[EE <

K/IA

IE

+

H



C! %

| /EE
| /EE
/ I I
( ?&D | 20
1 *
KI'A
& "6
R/ !
)9 )9 %
S
9 >Q P 5 S /EEEET
T > 5 ))oOW
* & P =0

K=

/EEEET="0QU/EETK=WS/0 Q P

)

P

10

[EE Q

)9

" [EES'

5QUV



" %

/53 $
E
/ >
5 11}
25 3 $ 8
$
*
C $ /11X
ik
$
L? * !
|
K5 3
8 6
F6 LC"
153 $
% !
* 4E3AE
M $

11



Star Analyser

Ordine 0
Immagine stellare




D /0 ?C

+ Y

5 !
CS P-Z(
Q (
# JEE Q
/I $*

20
/[EEP 20 P/ S 20EE !

13



$ ! I
$* ' Q 20EE E " 0=0K
0=0KQ20EE S 2 =2

$ 7" (
> 5 Q > Q95
Q9 Q "o
! Q9 /E 1 3 )
[EE Q | =E $ (
S=EQ/ES= * /EE Z =Z/ S =EE ! 0=0K
0=0KQ=EE S /K"/") % +
* $ "
!
E 1 1
* "
$ I
$ #
H J + $ !
QC $
* + *
+
*
| HJ KA )9 P
> * P ! *
+ 0=0K 5") * !
! P
* +
> *
I+ * 5
| "
> H I J 5 I+ 38
+
K/ A * !
% + %
" $ ! !
+ *

14



P

13

23

9"

)9

%

%

/5

)9

15

<

||6+

K2"EEE

*



16






J".

18

7"



i+ Wisual Spec - [phecda_spc_all_binned2_cal.spc]

ﬂ Fie Edt Format per ation pectrometry  Radiometry  Took  Assistant Window Ophions 7
H c6Had 1 o L:‘utu..:.n?s ilfpi;:% Dispersione
PRRE TR [t o W O [ O ™ B T, S W e T 1

AT | T2

o e

Lunghezza d'onda

S OO

Profile %

Lunghezze d'onda deliidrogens

, . | o
4:100 43'3!3 4500 4700 LQOU 5100 5300 5500 5700 5900 6100 6300 6500 &700 6900 7100 F300 VSO0 7700

$ *
! ! "6+
* | $
! ! /
P"( % H J N
o+
* I ' % %
H J H- J! 8/ + Y
!
\ L !
$
! +
* " $ *

19



N
W

- | +
* +
|
*
|
* + n I
*
+ ! $
* II) %
[ |
% n
6+ |
1 | $
) E ' F
+ (! # <
C n
$
n $ *
II6+
! +
+ n




21

H[



4 Visual Spec - [m101_sn_30x26_b spc_sky.spc)
mﬂc Edt Formal Operstions Spectromelry Radometry Tools Assistant Window Oplions 7

H a&EHAaHd =00 T 1 isesno AF0. (Aipixel
L AT EEE K- M=1—0E
[~ Ren ol ]laum|  RAEQAP L2 2|l WA ELERA P

HrOn | @ o

K3 $ !

22



Visual Spec - [miﬁ1_tn_mﬂ$_h i.pt_tkj'.tptj

[, ] Fim Edt Format Operstions Spectrometry Radometry Tools Assistent Window Opbors 7

B aEAE e esee.0s It iszoes.0 156793 (hspixen
Y| | 40 - NCR R 4— R
|~ mtensiy “oEue w2t QAfus2g ooy x| a0 P

B o

HikOn

—
p—
/ 1=

23



- Yisual Spec - [Alioth_Spc05_10_crop_AlLspc]

ﬂﬂf. Edt Format Operations Spectrometry Radiometry Tools  Assistant 'Window Options 7

H a8 E . [se5;eae0.25 I fo AF1s. 8121 (hipixel) [“lered.01

Focpta vl §rome v lwmm R SEQAR L2 d X (20K
Y] | 4000 £ 0@ Seial s

Al

!

\\h
&
|
;
; e

-

1y Start & Screen Hunber C) ProceduradiC... -+ Vigual Spec - [AL.,

- 2E// IEI

24



— " - . o
5759

1
5029 5406

L.
{400 0 400

sill

6116 A

Supernova 2011 fe in M101
Rome, August, 30,2011 C14 @ 7, Sbig ST8 CCD Camera, Star Analyser 100 transmission grating

Visual S5pec Software
B silllines at rest

B Call linesatrest

Sill Call observed lines

Reference star Alioth (U ma) A0 p Spectrum calibrated for wavewlenght not for response,host
galaxy recession not considered. Sill line (blend) at 6355 A blueshifted at 6116 A.Velocity
300000 x 239/6355 = 11280

Observer: Fulvio Mete

25




K3(

/5)

%

26



i Wisual Spec - [Phecda_Spe_all_crop.spc]

ﬂ."‘u’_: Edt Format Operstions Spectrometry Radometry Tooks  Assistant Window Options 7

H aEHAHE . [ e 8 T 3f14.9353 (k/pizel)

= a0y dat sl gmpuper ] REQYAF LIS 2L EEEAEH P

1
‘ & Prova Cal [%] Microsaft Front. .. [%] microsoft Front...

27

= Wisual Spe

[P,

i,

—r
i b
e

P

“

E.-": L S

FEDON | @ o5




i Wisual Spec - [Phecda_Spe_all_crop.spc]

ﬂ."‘u’_: Edt Format Operstions Spectrometry Radometry Tooks  Assistant Window Options 7

H aE®E o [see; szcae 1 fo.302 Af14. 9353 (Rrpixel) [Tlaes4. 93 ; #688_03 | 5033_2

= a0y dat sl gmpuper ] REQYAF LIS 2L EEEAEH P

FEDON | @ o5

28



i Wisual Spec - [Phecda_Spe_all_crop.spc]

ﬂ."‘u’_: Edt Format Operstions Spectrometry Radometry Tooks  Assistant Window Options 7

H &R v [s:eies1e I |109765,5 W14 9353 (hrpizel) {lmes4.83 ; BEEE.03 | S03I_Z

= Division = Grmoeenr v pum | R LQAS | L2 0t § X ELZE P

FEDON | @ o5

29



i Wisual Spec - [Phecda_Spe_all_crop.spc]

ﬂ."‘u’_: Edt Format Operstions Spectrometry Radometry Tooks  Assistant Window Options 7

H aEE®E o [see; szzs.00 1 [108450.0 Af14. 9353 (Rrpixel) [Tlaes4. 93 ; #688_03 | 5033_2

Rovem =] foer =] s sam R HQXR W L2].0]u0 § 4] 2F b

FEDON | @ o5

=5
! P
* C I3 "
* $
> 3 3 5 I
P
> 5
* P " $
> 5 ! $
! "#
.@ ! 9

30



i Wisual Spec - [Phecda_Spc_all_crop.spc]

ﬂ:"‘:-‘_: Edt Format Operations Spectrométry Radiometry Tools  Assistant Window Options 7

H aEB8E . [s75 612045 1 [ioszas. 371 Wf14.9353 (hrpizel)
il A AH

.IEI

——k
HLSEDON | B 5

- start £ 1% Forum di &gt & Provs Cal E Microsaft Frart ... E Micresoft Froant.., - Yisual Spec - [P... i }_;__ . E.-": o By E

05 ! 9

56 % * > 6 3

31



4 Visual Spec - [h‘hltdl_ﬁ.pc lll-_l:lbp.l.pc]

m File Edt Format Operstions Spectrometry Radometry Tools Assistant Window Options 7

H oA 1 [E 89499 1 ooz ois AF14.9353 (Kepizel)
[riDvson =] §rfMomge =] i anm R UQAP L2 e QX E2E P

-y
L
&
=
g
A
%
x
/.f
f/-
/_,.
/j/
-2‘ Microsoft O... = | == Visusl Spec - [P... [ m AdobePhotosh... | % Star Ansizer & Tutorisl MG | #Li"'if'-':'-‘-'-[’ LB 5\ 17.47
45 C
n I *
3 I *
> 5 >
P
$ 5
! $ > KBEE 5 %
* * "

32



4. Visual Spec - [Phecda_S

& rie_ea

all_crop.spe]

H LEHA-d

L | se4 ; B195.16

3£14.9353 (hrpizel)

[ Divisson

2.8

2.6

2.4

2.2

1.8

1.6

0.6

0.4

0.2

IBL0 4020 4230 4440 4650 4860 SO70 S280 5490 5700 5910 A120 6330 6540 A7S0 6960 T1TO TIAOD TSR0 TAOO 6010 HIZ0 A430

= Grmoeer =]l s

HQAB L2 02 2|20 P

Sk ® <5

—

"B 2 Moosoft Office F...

A5)

" visual Spec - [Phecds...

" P pdobe Photoshop C53 | B Star Anakzer | H@e el v,

33



4 Visual Spec - [Phecda_Spc_all_crop.spc]
ﬂr'id: Edt Format Operstions Spectrometry Radometry Tools Assistant Window Options 7

H GEAE o[98 1z 3f14.9353 (Repizel)

.| - || |

[’ av.dat e ] a R AQAP | L2 2L E (A P

HA2rOn | @Ak

[ C 1o Foumdiast.., | B ProvaCal | B mcrosoft Front... | [B] Micosoft Front... | 4~ Visual Spec- [P... K8 SR A R R BN AT
# )
* 8 I
| !
&
*
* * "
- * |
+ + +
+ "
13 !

34



23 QC

| * 8
!
)
K3 +
+ "9
> +
+ |
13 *
+ | |
-& 2"=
?3C
| "=
K=EE 4=EE "
*
6
*
* $
8
L? 6\ >
( | |
")
13

35



4 Visval Spec - [m101_sn_30x326_b spc_sky.spc]
ﬂch Edit Format Operstions Spectrometry  Radometry Tools  Assistant  Window Options 7

H aEHAHE =i I [1asoga.0 0. thrpixel) {Tlaam. : 459 | 21
Yrferer ) G ] (5 GB E=om B
Srmte e mml 2 SQRB MLEM0 b2 D

| mtensiy

FEON | D o

= Computations...

— Selecton : :
I~ SHR S I §
I~ Average [ PwMH Cancel | .
[~ Suddeviston [ Irdersily
I Baycenler  [7 LEQ §
I~ Auea

36



E,: Visual Spec - [m101_sn_30x26_b spc_sky.spc]
. | | — BEE

= 3]

HllaEHARE  [sz:;: 7s0n.07 1 [1zs061.0  AF15.314 thrpixel} [ is974.75 ; 6281.03 | 306.28
Y] |4 ] | # 6H S5 i B3

|+ intensity Zlormte s [ R AQAB L2 0wl KM SE P

Gp ok

L DOn

centiec B118.9007

3L?

I
! 6S)P L?Q 6

" ) $ L?
p

! Lo

3 6\ >6* L 15

o1

$'6 $ !
37



— = — —
il oasalas s lieaalassalagas

Normalized Infensity

L?

%

6530 6540 6550 6560 6570 6580 6590 6600

Wavelength (A)

% *

L?"

38




%%
=]
S @ E . [z sse.oo 1 Fozz.0

|‘ﬁift,ensty.ga.m ﬂ@l nrange j b B BE | - AT QG B R o AT e |

3171917 thipizel) {714291.37 ; 4549.24 | Z57.87

ENEDE

T S ELER P
e
.
i ]
(|
Iy =
Il 2|
| - |
il 4
|lI I|.
i
|C"|DO'¢|.IW|'I|F anid SemngaLhentssDe sk o Seis W WE 1250 Finaer 135 _ciopape S0107-23
# * ( D
"6
c 13( D)
$ > D5*
*
1 8 > 3( D 5" $
! >
E<5 /IE'"EEE @ ! * "

39



i* Wisual Spec - [alioth_spc05_10_crop_al_response.spc]

ﬂ:":'-_: Edt Format Opérations Spectrometry  Radometry Todk  Assistant \Window Optons

H aEHAE L [z esse 1 [o.50s Af£15. 5564 (hrpixel

s _JoRus 3 wum 2EQAR GL s o

& 2| P

3.8

3.6

34

3.2

3

ArOn | & T

0.2
3810 4020 4230 4440 4650 4860 5070 5280 5490 5700 S910 6120 6330 6540 6750 6960 7170 7380 7590 7800 4010 H2%0 G430 #6€0

40



- Visual Spec - [nova delphini_01_09_13_resp.spc]

] File Edit Format Operations Spectrometry Radiometry

S leE@ W o= [dE;ee 1 ez VFe.1ee7 Rrpizen

Tools Assistant Window Options ?

= seie B “lgrmme o] Frwwm 2o L2 ey E EL2E| P
m—— — ——

18

17

16

15

14

3

2

1

BIE> skOFR" | ® 1

IS 3EIB 3915 W20 M35 E230 4335 4 4545 4650 4TSS 4BG0 4965 S0Te 5175 6280 5385 590 5595 5700 SHMS G818 6015 6120 6235 G330 G5 GSMM GRdS  GTSO GBS G068 mJ TIE 195 TH0 TS TE00 TEeS

a3 Sermingu e 0w ) roplous Delphind VRO 09_Thneoun.

Q9

/E =EE P

Qc”

>5S )R> 3Z>55P >93)5Q

>5

IEE

>) D5
CS 20EE

5 *

*

/EE KEE

41



Z>5

9
AE  =0E
IE '
20 S /E R>=0E 3 1KE5 Z >AE3/E5Q=0E ! ) IE
20 1KE
IKE "
P 0"A =BQP
* >=2K Q P 5"
430 mm
S
B o
560 mm
Obiettivo Reticolo Sensore
AEQ=0E DI
D P O"A !
$ "

42



K010 5 * g
KA14
& " =B QP"

=E30E

43



4=EE )9

+ E
"#$% ( (
& ) $
#$
[EE 9 C
$ I !
$ )
+
8
2A
* * $
+ I 1>6
< 2EE
CL
==E9

44




45



ELS -4
E1.8 4
Evb i
3 H Gamma
T 4341 A
-ll it Y
E-1 8 Yy 4
I S
o || Uy
L ole |I| 3
F7 'A'a-\_\
e H Alfa
oe | (L o,
iV VY 6563 A
L ols [ ML E
' " e, .
ofs oo CR
R
N,

oz

1 £

4180 4270 4360 4450 4540 4630 4720 4810 ;‘::JU -5‘.5‘53 ::J;:J ';:lr': S360 'JT“JL. 5440 5530 S620 IJ.-I:L- 5800 S5&%0 5980 G070 6140 6250 6340 6430 6520 6610 &FOO &S0

F6: )

46



a7



Spettro dell'illuminazione al sodio ad alta pressione presente
nella zona di Ponte di Nona a Roma

High pressure sodium urban lamps spectrum in the Ponte
di Nona zone in Rome, Italy

= UV| Violet | Blue Green |Yel|Orange Red
5 20

[1h]}

© High Pressure Sodium

E Mercury

@ B Mercury and HPS
cpb—_—pP/——_——¥s—rN
o HIGH

|9 PRESSURE
o SODIUM

B 10 [ e e e e e A N NN e e i
© MERCURY

Z

O

g 5

= :

|

% .

=

® o

=

350 400 430 500 550 600 650 700

Wavelenath (INanomeaters)

48



+
3
+ $
\ 8
!
&
DIJ*(
* @ 1
8 ! +
-+ !
+
8 I

3B 3889 X0 @
HeHz Hp Mg

I %

F +

H!
8
+ |
*
* 8
434 4561
Ho H

Fuvio Mete 11122004 - CLAUS Spectroscope

49



23

23

F6

F6

0

#
#%

%

$ #%#
H

50

&

% $

IEE



& ) F
| 'QQ&k&” " Q QQ "
R.A. Dec. Star HD Mv Vs ini Spec.
00h03.7 -17°21 2Cet 225132 454 - B9.5Vn
00h06.4 64°11 10 Cas 144 5.59 120 km/s Bollle
00h11.6 58°13 V742Cas 698 7.08 - B5IlI
00h32.0 67°10 2789 8.22 - B3V

51



00 h 44.7
00 h51.6
00 h 56.7
01 h01.5
01 h 03.8
01 h05.9

01h09.5
01h17.4
01 h 36.0
01h37.4
01 h 43.7
01h52.4
01 h54.4
01 h 55.7
02 h 02.6
02 h 08.7

02 h 14.9
02 h 15.0
02 h 15.2
02 h 16.6
02 h 16.6
02 h18.1
02 h 36.2
02 hb51.1
03 h 00.2
03 h04.9

03 h 08.9
03 h14.9
03 h 15.8
03h17.0
03 h 20.0
03 h 28.7
03 h28.9
03 h29.5
03h31.2
03h 315

03 h31.5
03 h 36.5
03 h 38.0
03h41.1
03h42.3
03h44.9
03 h 46.3
03 h47.5
03 h 48.3
03 h49.2

03 h50.4
03 h56.3
03 h57.4
03 h59.0
04 h 08.7
04h11.1
04 h 25.8
04 h29.1

48° 17
51° 34
60° 43
69° 22
47° 38
65° 58

47° 14
57° 38
47° 07
74° 18
50° 41
55° 20
63° 40
59° 16
59° 41
65° 02

54° 32
55° 48
64° 01
56° 44
49° 49
19° 54
58° 04
60° 25
38° 08
60° 01

62° 23
48° 42

-16° 50

60° 04
65° 39
62° 30
49° 51
46° 56
41° 43
47° 52

49° 13
48° 12
55°10
37° 35
19° 42
24° 07
23° 57
24° 06
50° 44
24° 08

52° 29
44° 56
63° 04
35° 47
47° 43
16° 39
46° 14

-13° 03

04 h38.6 08°10
04 h39.5 43°40

Omi Cas 4180

4881

Gam Cas 5394

5839

V442 Cas 6226

6343

42 And 6811

7636

9709

9612

Phi Per 10516

232552

Eps Cas 11415

V777 Cas 11606

12302

12882

13661

13669

13590

13831

13867

Theta Ari 14191

15963

17505

18552

18877

V801 Cas 19243

20017

20340

20134

BK Cam _ 20336

21212

21362

21455

21650

21641

21620

Psi Per 22192

22298

22780

13 Tau 23016

17 Tau 23302

23 Tau 23480

Eta Tau 23630

23552

28 Tau 23862

23800

24560

24479

XiPer 24912

48 Per 25940

26398

27846

DU Eri 28497

29441

29373

4.54
6.21
2.47
6.68
6.82
7.26

4.25
6.61
7.06
6.40
4.07
8.05
3.40
7.02
8.05
7.51

7.79
7.90
7.90
8.27
7.57
5.58
8.03
7.10
6.13
8.34

6.62
7.93
7.99
7.44
4.84
8.18
5.58
6.20
7.33
6.77

6.29
4.31
7.60
5.57
5.69
3.70
4.18
2.87
6.14
5.09

6.93
8.14
5.03
4.04
4.04
6.99
8.08
5.60
7.64
8.00

52

195 km/s
45 km/s
430 km/s

85 km/s
170 km/s
350 km/s
225 km/s
410 km/s
180 km/s
30 km/s

270 km/s
190 km/s

250 km/s
350 km/s
240 km/s
230 km/s
70 km/s
178 km/s
300 km/s
125 km/s
320 km/s

160 km/s

90 km/s
175 km/s

205 km/s
150 km/s
230 km/s
190 km/s

230 km/s
275 km/s
180 km/s
230 km/s
260 km/s
85 km/s
195 km/s
145 km/s
175 km/s
220 km/s

180 km/s
85 km/s
215 km/s
155 km/s
180 km/s
130 km/s
230 km/s
340 km/s

B5llle
B9.5V
BOIVpe
B9
B2Ive
B8e

B7Ve
B2lll
B8V
B9V
BO.5IV
BO

B3llle

B2Vne
B1V
B2.5l1lIn

B2IV-V
B3IV-V
B2l
BOIll
B5V
BOIV
Bp
O6Ve
B8Vne
B711-111

B1lll
B5V
B3V
B2.51V-V
B3Vn
B2V
B6Vn
B7Ve
B6e
B9Vn

AOV
B5Ve
B2Vn
B7Vn
B9Vn
B6llI
B6IV
B8llle
B8Vn
B8Vp

BllVe

B1.5V
B9.5V

07.5llle
B4lVe
B7III
B1.5V
Bl.5Ve
B2.5Vn

B6V



04 h44.1
04 h44.2
04 h50.1
04 h 50.6
05 h 03.3
05 h 06.1
05h07.9
05h08.1
05 h 09.2
05h12.2

05h13.2
05h 16.3
05h 16.5
05h21.3
05h 22.6
05h 23.5
05h24.7
05 h 28.8
05 h 31.7
05h 32.2

05h 33.5
05 h 35.6
05h 35.9
05h 37.6
05h37.9
05h 39.2
05h42.3
05h41.7
05h43.3
05 h 43.7

05 h 48.8
06 h 04.2
06 h 04.6
06 h 05.0
06 h11.4
06 h12.1
06 h 15.6
06 h 15.7
06 h 15.7
06 h 16.1

06 h21.4
06 h 24.0
06 h 24.3
06 h 27.3
06 h 28.3
06 h 28.8
06 h 28.8
06 h 28.9
06 h 30.5
06 h 30.6

06 h 31.2
06 h 32.7
06 h 36.6
06 h 37.1
06 h41.0
06 h 44.5
06 h 45.5

-08° 30
40° 47
08° 24
08° 54
41° 26
58° 58
21° 42
24° 15
-08° 45
41° 13

40° 12
34° 19
46° 25
04° 01
37° 41
57° 33
01° 51
02°10
09° 14
17° 04

18° 32
-05° 25
-05° 37
21° 09
00° 58
04° 07
43° 04
-16° 44
23° 12
25° 26

00° 43
-06° 43
46° 35
-16° 29
13° 38
16° 08
07° 39
06° 04
-13° 43
-16° 37

-11° 46
08° 54
-12° 58
14° 53
-13° 03
-07° 02
-07° 02
20° 14
05° 52
-22° 19

11°15
-07° 31
-05° 13
-02° 11
09° 54
-31° 04
-30° 57

56 Eri 30076

29866

30677

20ri 30739

32188

11 Cam 32343

105 Tau 32991

103 Tau 32990

Lam Eri 33328

33461

V416 Aur_ 33604

AE Aur 34078

12 Aur 33988

V1369 Ori 34959

V420 Aur_ 34921

16 Cam 34787

250ri 35439

V1372 Ori_36012

V1374 Ori_36376

36408

120 Tau 36576

43 Ori 37041

37115

Zet Tau 37202

37330

Ome Ori 37490

V434 Aur_ 37657

37971

V731 Tau 37967

V1165 Tau 38010

38856 7.25 1
V696 Mon 41335

V447 Aur_ 40978

SSlep 41511

42477

69 Ori 42545

43264 7.51 2
43285

43445

43544

FR CMa _ 44458

44783

44996

45314

45677

Beta Mon A 45725

Beta Mon B 45725

Nu Gem 45542

AX Mon 45910

46131 7.14 2

45995

46380

47054

47160 7.10 1
15 Mon 47839

10 CMa 48917

HP CMa 49131 5.80

5.90
6.08
6.84
6.38
6.12
5.08
5.89
5.50
4.27
7.78

7.38
5.96
6.95
6.52
7.50
5.24
4.95
7.24
7.51
5.46

5.69
5.08
7.16
3.00
7.38
4.57
7.23
6.20
6.23
6.82

5.25
7.29
4.93
6.05
4.95

6.07
5.00
5.96

5.58
6.23
6.12
6.64
7.55
4.64
5.20
4.15
6.77

6.14
8.00
5.57

4.66
5.22
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180 km/s B2V
260 km/s B8IVne
150 km/s BOllle
210 km/s A1V
23 km/s A2llIshe
100 km/s B2.5V
200 km/s B2V
240 km/s B2V
220 km/s B2IVn
245 km/s B2Vn
- B2Vpe
25 km/s 09.5Ve
- B5e
215 km/s B5Vpe
- BOIVpe
130 km/s AOVne
315 km/s B1V
180 km/s B2Vne
- B8e
300 km/s B7llle
280 km/s B2IV
183 km/s 09.5Vpe
- B6Ve
310 km/s B2llipe
270 km/s B6V
195 km/s B3lll
- B3Vn
- B4.5llle
160 km/s B2.5Ve
- B1Vpe
80 km/s B5Ve
360 km/s B2Vne
- B3Ve
100 km/s Apsh
350 km/s AOV
300 km/s B5V
90 km/s Bollle
290 km/s B6V
- B9V
260 km/s B2.5Ve
240 km/s BlVpe
300 km/s B8V
120 km/s B4V
- 09
- Bpsh
345 km/s B3V
- B3V
170 km/s Bé6llle
430 km/s B2l
75 km/s B4Ve
255 km/s B2Vne
- B2V
220 km/s B7llle
50 km/s B8IVe
70 km/s BlVe
200 km/s B2llle
- B2llle



06 h 48.0
06 h 49.1

06 h 49.1
06 h 49.3
06 h 49.8
06 h 49.9
06 h 50.4
06 h 50.1
06 h 50.4
06 h 51.7
06 h 51.6
06 h 52.2

06 h 54.2
06 h 54.7
06 h 54.6
06 h 55.2
06 h 56.5
06 h 56.3
06 h 57.2
06 h 57.3
06 h 57.7
06 h 59.7
07 h 00.3
07h01.6

07 h01.8
07 h 02.9
07 h 03.6
07 h04.4
07 h 05.6
07 h 06.7
07 h 07.3
07 h11.3
07h11.4
07 h12.7

07 h 14.2
07 h 14.7
07 h21.6
07 h 23.0
07 h24.5
07 h 24.7
07 h 27.0
07 h 27.2
07 h36.1
07h37.1

07 h 37.6
07 h43.5
07 h48.1
08 h 00.7
08 h 01.5

00° 47
01° 00

00° 05
-12° 40
-32° 30
-05° 31
-14° 06
-12° 35
-31° 42
05° 05
-06° 58
-00° 18

06° 41
-01° 45
-17° 55
05° 26
46° 16
-03° 48
-10° 49
-04° 12
17° 54
-28° 24
-22° 07
-27° 13

-11° 18
-04° 14
-02° 28
-10° 27
14° 28
-11° 18
-23° 50
-10° 26
-21° 48
-15° 30

-26° 21
-26° 46
-05° 54
-31° 55
15° 31
-16° 12
-23° 05
08° 18
-14° 30
16° 54

-14° 26
-04° 41
-25° 56
-02° 53
16° 27

08 h 08.3
08 h 13.5
08h14.2 17°41
08 h 21.3 -01° 36
08 h 25.0 -12° 46

-23° 37
-35° 54

08 h59.0 03°39
09h03.6 47°09
09h11.9 05°28

49330

V715 Mon 49567

49585

KS CMa _ 49699

Kappa CMa 50013

49787

49977

49888 7.23 2
HZ CMa 50123 5.74 2
V742 Mon 50083

V743 Mon 50138

50209

50581 7.54 2
50820

LL CMa _ 50938

V744 Mon 50868

Psi9 Aur 50658

51193

V644 Mon 51480

51452

QY Gem _ 51354

LQCMa 52356 7.21 4
FUCMa 52437

52812 6.93

GU CMa 52721

19 Mon 52918

V749 Mon 53085 7.20
53367

53416

53974

FV CMa 54309

55135

55271 6.91
HI CMa _ 55538

27 CMa 56014

Ome CMa 56139

V757 Mon 57539
NO CMa 58155
OT Gem _ 58050

6.58 1
5.43

FW CMa 58343

FY CMa 58978

Beta CMi_ 58715

V378 Pup 60855

BN Gem 60848 6.92 3

61224

62367

Omi Pup 63462

V695 Mon 65875

5Cnc 65873

V420 Pup 67698 6.53
MX Pup 68980 4.81 1
68703 6.47
70340 7.32

71072

76868

Kappa UMa 77327 3.60 2
79066 6.35

8.92 270 km/s BO.51Ve
6.15 85 km/s B3llle
9.13 310 km/s BO.51Ve
7.26 - B5ne
3.51 220 km/s B1.5V
754 - B1V
797 - B1.5V
60 km/s B3e
20 km/s B6Vnpe
6.92 - B2IV
6.67 - B6lll
8.33 200 km/s B8IVe
40 km/s AOIVe
6.21 130 km/s B2IV
7.66 - B3V
7.92 275 km/s B2V
5.85 270 km/s B8lll
8.06 215 km/s B1.51V
6.93 - Be sh
8.08 300 km/s BOIV
712 - B3Vn
20 km/s B4Vne
6.53 - B2IV-V
- B3Ve
6.59 - B2Vn
5.00 - B1V
200 km/s B4lVe
6.96 - B0.5
7.06 - B8IV
5.39 155 km/s BO.5111
5.71 290 km/s B2IV
731 - B4V
- B5Ve
7.82 - B2l
4.66 200 km/s B3lll
3.85 90 km/s B2IV
40 km/s B5llle
- B5lline
6.41 140 km/s B2V
5.33 35km/s B3IV
5.61 280 km/s BOIV
2.90 275km/s B8Vn
5.70 285 km/s B2Vn
60 km/s 0O8Vpev
6.53 275 km/s Balll
713 - B9e
4.50 390 km/s BOV
6.51 150 km/s B2Vn
5.99 185 km/s B9.5V
90 km/s B3IVe
45 km/s B1.5llle
80 km/s AOVne
33 km/s A2Vpe
6.89 - B4llle
7.99 80 km/s B6
00 km/s AlVne
30 km/s A9IVe
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09 h 26.7
09 h41.3
09 h59.1
10h10.1
10h 22.0
10h 31.0
10 h 48.4

11 h16.7
11 h52.9
11 h53.8
12 h 20.6
12h 335
12 h 49.2
13h 345
13h 35.7
13h40.3
14 h 30.6

14h 32.0
15h31.8
15h 32.9
15h 49.6
15h53.9
15h55.5
15h 58.2
16 h 00.3
16 h 08.8
16 h21.3

16 h 27.0
16 h34.1
16 h 37.2
16 h 49.2
17h15.3
17h18.3
17h 315
17 h 39.8
17 h 40.0
17 h 40.3

17 h 485
17 h 50.0
17 h50.1
18 h 00.2
18 h 00.5
18h 04.4
18 h 04.6
18 h 05.6
18 h 07.5
18 h 09.3

18 h 11.9
18h12.7
18h21.5
18h21.5
18 h 23.2
18 h 29.4
18 h31.2
18 h 33.3
18h 334
18 h 35.2

-28° 47
-23° 35
-23° 57
-08° 24
-18° 02
-13° 35
37° 34

-03° 39
-33° 54
53° 42
-22° 13
69° 47
83° 24
49° 01
-06° 09
57°12
-22° 28

18° 46
40° 54
31° 22
-03° 55
-23° 59
42° 34
-14° 17
-22° 37
44° 56
-23° 42

-18° 27
42° 26
-10° 34
45° 59
-33° 32
-32° 33
-23° 58
72° 58
-32°12
-28° 55

-26° 58
24° 28
48° 24
04° 24
19° 30
-24° 23
01° 55
-19° 45
28° 46
-23° 59

-28° 54
02° 49
05° 26
25° 03
-12° 01
-25° 15
-05° 47
05° 27
30° 53
34° 27

81753 6.10 3
83953

OY Hya 86612 6.21 1
17 Sex 88195 5.90
89884

91120

93521

PhiLeo 98058

Beta Hya 103192 4.28

Gamma UMa 103287 2.43 1

Zeta Crv 107348 5.22 2
Kappa Dra 109387

112028 5.31 2
24 Cvn 118232

118246

CQUMa 119213 6.29
HL Lib 127208 6.96

127617

Nu2 Boo 138629

4CrB 138749

141569

V1040 Sco 142184

4 Her 142926

48 Lib 142983

Delta Sco 143275

11 Her 145389

147196

Chi Oph 148184

Sig Her 149630

Zet Oph 149757

52 Her 152107

V1075 Sco 155806

V1077 Sco 156325

51 Oph 158643

161711

V862 Sco 160202

V2382 Oph 160319

V3894 Sgr 161756

162428

88 Her 162732

66 Oph ~ 164284

V974 Her 164447

164906

165174

V4379 Sgr 165202

Omi Her 166014

V3903 Sgr 165921 7.36

V4045 Sgr 166469

166917 6.69 1
NW Ser 168797

168957

169033

170235

V448 Sct 170714 7.38 2
171219

V532 Lyr 171406

171780

4.77

7.13
5.58
7.06

4.47

3.87

4.67
8.07

8.78
5.00
4.14
7.13
5.42
5.75
4.88
2.32
4.26
7.05

4.42
4.20
2.56
4.82
5.61
6.37
4.81
8.21
6.75
7.18

6.35
7.11
6.76
4.64
6.42
7.45
6.14
6.80
3.83

6.52

6.13
7.01
5.73
6.59

7.70

6.54
6.09
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00 km/s B6Ve
260 km/s B6V
85 km/s B5Ve
- AlVe
300 km/s B7IV
330 km/s B9Vn
355 km/s 0O9Vvp
230 km/s A7IV
- BOalll
67 km/s AOVe
60 km/s B8Ve
250 km/s B5IV
75 km/s Allllshe
160 km/s A4V
350 km/s B5III-IV
33 km/s A2Vspe
150 km/s B9lVe
140 km/s B7II-IV
170 km/s A5V
400 km/s B6Vn
- A0V
300 km/s B2.5Vn
300 km/s B9p
395 km/s B3lll
180 km/s BO.3IV
10 km/s B9p
- B6.5Vne
140 km/s B2IVp
280 km/s B9V
379 km/s 09.5Vn
44 km/s A2Vspe
210 km/s O8Ve
180 km/s B5Vne
280 km/s B9.5V
150 km/s Balll-IV
220 km/s B5Ve
- B3Vne
95 km/s B4lVe
350 km/s B7Vn
160 km/s Bpshe
220 km/s B2Vn
250 km/s B8Vn
255 km/s BOVe
430 km/s BOIllIn
- B9Ve
160 km/s B9.5V
- Bé6llle
- B9IVspe
65 km/s B8llle
250 km/s B3Vn
100 km/s B3V
200 km/s B8IV-V
- B2IV
70 km/s B1.5IVe
- B7IV-V
185 km/s B4Ve
230 km/s B5Vne



18h 44.6
18 h 44.8
18 h 44.9
18 h 45.7
18 h 46.6
18 h 46.7
18 h 48.0
18 h 48.4
18 h 50.1
18 h 50.8

18 h 51.0
18 h 51.2
18 h52.0
18 h52.3
18 h 53.7
18 h 57.3
18 h 59.2
19h01.4
19h 03.6
19h04.1

19h04.5
19h 08.3
19h 05.8
19h07.3
19h 08.4
19h12.1
19h12.7
19h 15.0
19h17.7
19h19.1

19 h 19.7
19h 20.1

-07° 07
02° 04
-00° 22
04° 35
-07° 56
52° 59
31° 45
15° 24
33° 21
08° 42

-09° 50
-07° 48
59° 40
-11° 38
60° 01
02° 32
-07° 08
-06° 12
-20° 08
11° 06

23° 20
-19° 17
-29° 05
36° 06
09° 08
02° 37
-06° 28
09° 48
23° 02
33° 23

-00° 03
-01° 36

19h 20.1 02°20
19h21.3 05°25
19h21.6 08°52
19 h 21.7 -15° 57

19h 25.8
19h 27.6
19h 30.5
19 h 30.7

19 h 33.2
19h 33.6
19h 35.7
19h 36.0
19 h 50.3
19h51.1
20 h 00.0
20 h 00.1

20 h 02.7
20 h 05.7
20h 09.3
20h11.2
20h 12.0
20h 13.5
20h 15.3
20 h 16.8
20h 17.2

58° 01
37° 56
03° 27
27° 58

03° 40
03° 46
36° 57
00° 14
07° 54
22° 37
37° 02
32° 47

21°51
35°54
36° 50
-08° 50
26° 29
36° 19
25° 36
32° 23
15° 52

173219

4 Agl 173370

173371

173530

173637

CX Dra 174237

174179

174105

Beta Lyr 174638

174571

BD-094858

174513

175511

174705

175863

64 Ser 175869

176159

176630

177015

230579

177648

V4024 Sgr 178175

177427

lota Lyr 178475

178427

179343

179405

180126

ES Vul 180968

181409

181231

181308

181367

181709

181803

Ups Sgr 181615

183339

V558 Lyr 183362

V923 Agl 183656

Beta Cyg 183914

184203

V1294 Aql 184279

11 Cyg 185037

184767

187567

12 Vvul 187811

25Cyg 189687

189689 7.28 1

190150

227611

28 Cyg 191610

BE Cap 191639

20 Vul 192044

192445

QR Vul 192685

V2113 Cyg 193009

LZ Del 192954

7.81
5.01
6.89
8.87
9.29
5.88
6.05
6.95
3.52
8.89

8.84
8.70
6.70
8.34
7.06
5.57
8.98
7.70
7.80
9.10

7.24
5.54
7.08
5.25
8.92
6.92
9.12
7.99
5.43
6.57

8.79
8.70
9.36
8.79
9.10
4.60
6.58
6.34
6.05
511

9.16
6.98
6.04
7.18
6.51
4.95
5.19

8.00
8.69
4.93
6.44
5.92
7.23
4.76
7.16
7.48
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- B1V

225 km/s B9Ve

310 km/s B8lll

250 km/s B7II

197 km/s B1lV

180 km/s B2.5V

- B3IVpe

250 km/s B7V

- B7V

240 km/s B1.5V

108 km/s B1.5V

260 km/s B1.5V

- B9.5V

330 km/s B1.51V

- B4V

105 km/s B8l

230 km/s B5IV

175 km/s B3lll

- B5III

320 km/s B1lV

- B2V

175 km/s B2V

- BOallle

310 km/s B6IVe

100 km/s B3V

350 km/s B9V

230 km/s B2V

240 km/s B2IV

215 km/s BO.5IV

140 km/s B2IVe

250 km/s B5IV

250 km/s B5IV

280 km/s B6IV

250 km/s B6lll

185 km/s B7II

- B2V shell

45 km/s B8IVwe

245 km/s B3V

180 km/s B6V shell

250 km/s B8V

- B9

195 km/s BOVe

400 km/s B8Vn

44 km/s AOllle

- B2IV

280 km/s B2V

230 km/s B3IV
50 km/s B9e

- B6IV-V

- BOllpe

310 km/s B2IV-Vn

- BlVe

350 km/s B8Vn

- BO.5llle

275 km/s B3Ve

- B1Vnpe

- B9e



20h17.4 39° 36

20h 21.7 44° 49
20h22.1 24°27
20h 23.7 37°29
20h24.6 01°04
20h 25.5 54°41
20h 29.4 56° 04
20h 29.8 36° 59
20h 30.3 10° 54
20 h 39.2 -02° 25
20h 42.4 35°27

20h 47.4 36° 29
20h 49.9 46° 40
20h52.2 44°26
20h 54.4 40° 42
20h 55.4 40° 18
20 h 56.6 44°55
20h57.2 41°10
20h59.8 47°31
21 h00.8 46° 35
21h01.2 46°09

21h01.6 68°10
21 h08.5 47°15
21 h10.0 45°30
21 h14.7 59°46
21h17.3 58°37
21h 179 34°54
21 h 185 43°57
21h19.1 61°52
21h19.4 64°52
21 h19.7 53°57

21 h22.8 40°42
21 h23.6 14°03
21h 245 55°22
21 h28.6 70°34
21 h29.2 44°20
21 h30.0 45°30
21h31.6 42°42
21 h 345 51°42
21 h35.7 29°45
21 h37.1 -19°28

21h42.4 57°44
21h449 62°28
21 h46.0 50°40
21 h53.1 25°56
21 h53.8 62°37
21 h555 65°19
22 h 00.8 -28° 27
22 h 03.3 -02° 09
22 h 04.6 -26°49
22h07.8 21°42

22h19.0 45°48
22 h20.3 51°52
22h215 12°12
22 h25.3 01°23
22h 359 39°38
22 h 40.7 -27° 03

193182

194057

25Vul 193911

V2119 Cyg 194335

194244

194883

195554

195407

1 Del 195325

196712

V568 Cyg 197419

Lam Cyg 198183

V2136 Cyg 198625

198931

199218

V2139 Cyg 199356

199579

Nu Cyg 199629

59 Cyg 200120

V2144 Cyg 200269

60 Cyg 200310

V380 Cep 200775

201522

V2148 Cep 201733

239618

V421 Cep 203025

66 Cyg 202904

68 Cyg 203064

203374

6 Cep 203467

203356

V2153 Cyg 203731

NT Peg 203699

V2155 Cyg 204116

Bet Cep 205021

V2162 Cyg 204722

V2163 Cyg 204860

205060

205551

V2166 Cyg 205618

Eps Cap 205637

206773

207198

207232

16 Peg 208057

EM Cep 208392

208682

Eta PsA 209014

Omi Agr 209409

UU PsA 209522

25Peg 210129

V404 Lac 211835

V357 Lac 212044

31Peg 212076

PiAqr 212571

8Lac A 214168

18 PsA 214748

6.55

7.52
5.54
5.90
6.14
7.36
5.90
7.80
6.05
6.22
6.66

4.53
6.33
8.73
6.70
7.15
5.97
3.94
4.74
7.28
5.37

7.35
7.88
6.63
8.45
6.42
4.43
5.00
6.68
5.18
7.70

7.52
6.86
7.84
3.23
7.67
6.95
7.21
6.17
8.10
4.68

6.87
5.96
7.02
5.08
7.04
5.86
5.63
4.69
5.96
5.78

8.48
6.98
5.01
5.66
571
4.17
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200 km/s

250 km/s
350 km/s
230 km/s

250 km/s
310 km/s
320 km/s
250 km/s
115 km/s

155 km/s

245 km/s
375 km/s

320 km/s

90 km/s
260 km/s
330 km/s
315 km/s
150 km/s

120 km/s
195 km/s
28 km/s
150 km/s
230 km/s

150 km/s
280 km/s
295 km/s

480 km/s
330 km/s
150 km/s
280 km/s
250 km/s
320 km/s
250 km/s
270 km/s
135 km/s
300 km/s

350 km/s
290 km/s

Ape

Billle
B8llIn
B2Vn
Ballle

B2v
B9V
BOIV
Alshe
B7II
B3IV

B5IV
B4V
B1V
B6Vn
B2IVpe
O6Ve
AlVne
B1.5Vne
B5Vne
B1V

B2V
BOV
B4V
B2V
B2llle
B2Vn
08e
BOV
B3IV
B8IV-V

B1V
B3IV
B1vV
B1IV
B2V
B5e
B6Vn
Bl
B2V
B3lIpe

BO
O9lle
B8Vn
B3V
B1lll
B2.5V
B8Ve
B6IVe
B4lVne
B7V

B3V
B1Vvnpev
B2V
Blve
B1vV
B8IVe



22h 429
22 h 48.7
22 h 48.8
22 h 50.4

44° 43
55° 07
54° 25
41° 57

22h57.1
23h 00.9
23h01.9
23 h02.7
23 h03.8
23h04.0
23h07.1
23h09.3
23h22.2
23h39.1

48° 41
38° 42
42° 20
55° 14
03° 49
63° 24
50° 12
49° 39
56° 21
50° 28

23 h49.9
23 h58.8
23 h 58.8

62° 13
32° 23
46° 25

23 L 3ClI

215227

216044

216057

14 Lac 216200

EW Lac 217050

V378 And 217543

Omi And 217675

V638 Cas 217833

Bet Psc 217891

CW Cep 218066

KX And 218393

KY And 218674

V813 Cas 220300

222304

V818 Cas 223501

224544

LQ And ~ 224559

L 3CI
2="EEE

=E"EEE @5

$

2E

8.75
8.51
6.14
5.92

5.42
6.54
3.62
6.52
4.53
7.62
7.02
6.76
7.80
5.35
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?9 /B201/5 !
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! LC"
Tipo WN Criterio righe Nitrogeno Altri Criteri
WN 9 NIII presente; NIV debole o assente Balnmezres Hel
WN 8 NIl >> NIV NIl 4640A < < TD>
WN 7 NI > NIV NIIl 4640A < <>
WN 6 NIII = NIV; NV presente ma debole
WN 5 NI = NIV = NV
WN 4.5 NIV > NV; NIl debole o assente
WN 4 NIV = NV; NIl debole o assente
WN 3 NIV << <>
WN 2 NV debole o assente Forte Hell
Tipo WC Criterio righe Carbonio Criterio Carbonio/ Ossigeno Altri Criteri
WC 9 Clli > CIv OV debole o assente Cll presente
WC 8.5 Clll > CIv OV debole o assente Cll non gree
WC 8 Clll=CIv OV debole o assente
WC 7 Clll < <CIV< TD> Clll >> oV
WC 6 Clll << <CIV< TD> Clll > oV
WC 5 Clll << <CIV< TD> Clll < <OV< TD>
WC 4 Clll <<< <CIV< TD> OV moderato
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(Fonte: Yves Grosdidier, Anthony Moffat (Universitle Montreal), Gilles Joncas (Universite Lavaiynas Acker (Strasbourg),
STScl, and NASA November, 1998)

\ LC
I

WR HD R.A. Dec. Tipo Mag V

1 4004 043284 +644535 WN5 10.12

2 6327 10523.0 +602519 WN2 11.43

3 9974 13855.7 +580923 WN3 10.62

4 16523 241116 +564350 WC5H 9.98

5 17638 252117 +565607 WC6 10.51

6 50896 65413.0 -235542 WN5 6.74

7 56925 718292 -131301 WN4 11.74
110 165688 180757.0 -192356 WNG6 9.81
111 165763 180828.5 -211511 WC5H 7.68
113 168206 1819074 -113758 WCS8 9.18
123 177230 190359.0 -041902 WNS8 10.88
127 186943 1946159 +281619 WN4 10.19
128 187282 194834.2 +181132 WN4 10.50
132 190002 2001418 +323440 WC6 11.55
++ 190918 200557.3 +354717 WN4 6 .78
134 191765 2010142 +361035 WNG6 8.02
+, 192103 2011535 +361151 WC8 8 51
+- 192163 201206.5 +382117 WN6 7 44
137 192641 2014318 +363939 WC7Y 7.95
138 193077 201700.0 +372523 WN5 8.06
139 193576 2019324 +384354 WN5 8.27
. 193793 202028.1 +435117 WC7 6 .88
141 193928 2021318 +365513 WN6 9.74
143 195177 202824.3 +383655 WC5 12.32
148 197406 2041216 +523516 WN7 10.30
152 211564 221635.7 +553655 WN3 11.62
153 211853 2218456 +560735 WNG6 9.03
154 213049 2227177 +561512 WC6 10.94
155 214419 223654.0 +565421 WNY 8.86
157 219460 231512.6 +602701 WN4 10.13

# L 3CI * LC /K 0 >?9 /B2/0K5
) - =) 0AAA )
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WR 136 (HD 192163) Star spectrum -Fulvio Mete - C8 @ 6,3 + Star Analyser ST8 camera - 08.05.2010
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Nova Delphini 2013 - Observation of August, 28.2013 23.01 UT - C14@ f5 Camera Artemis (Sony ICX 285 sensor) Star Analyser 100 grating
Fulvio Mete, Rome, Italy
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H beta

Los

H Epsilon

i H delta

il

H gamma

[

H0.3

G855 6060 TS TIT0 TS 1380 THES  T5M 7695

3705 3810 IMS 20 425 4230 4305 AW G545 650 4TSS 460 4965 S50Te 5175 5280 5365 5490 5595 STOD GEOS 5910 6015 6120 6225 6130 GAI5  G5M  G6dS  6TR0
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Tipo |

Assenza di riahe dell’

TinA IAa
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Idrogeno

Type I

Mostra le righe
dell'idrogeno della serie di
Balmer (Ha, Hbeta, Ha
gamma)

> 2=3KE 5!
)! $
C /11X +
OEE 5 KO >)/15
% + ! "

ionizzato (Fe Il) e del Calcio ionizzato (Ca Il)

Type Ib

Tipo Ib/c Mostra righe dell’elio neutro (He I) ,
del Ferro ionizzato (Fell) e del Calcio
ionizzato (Call)

Righe di
assorbimento del
silicio deboli o Type Ic
assenti
Righe dell’Elio deboli o assenti, righe
Call Fell
Type II-P
Raggiunge un plateau
Type II-P/L | nella curva di luce
Assenza di Type II-L
decremento lineare
nella curva di luce
Type lIn
Alcunbe righe sottili
Type IlIb

Lo spettro cambia , diventando di tipo 1b

2 +

> KEE
$> A5
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