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Unified description for Sayfert I & Il
Antonucci & Miller (1985)

VIEW

Spectropolarimetry and the nature of NGC 1068.

Abstract

Show affiliations
Citations (1737) Antonucci, R. R. J. : Miller, J. S.

Referances (37) Extensive high-resolution, high SNR polarization spectra of the nucleus of NGC 1068 are presented.

Co-Reads The polarized flux plot reveals the presence of very highly polarized, very broad symmetric Balmer lines
and also permitted Fe Il. This plot closely resembles the flux spectra of Seyfert type | nuclei. The broad
Similar Papers lines are redshifted about 600 km/s relative to the narrow lines. This line emission indicates that both
polarizations are due to scattering, probably by free electrons which must be cooler than a million K. A
model is suggested in which the continuum source and broad line clouds are located inside a thick
disk, with electrons above and below the disk scattering continuum and broad-line photons into the line
Metrics of sight. All of the narrow lines, including the narrow Balmer lines, have similar low polarizations,

unrelated to that of the continuum.
Export Citation

= FEEDBACK Publication: Astrophysical Journal, Vol. 297, p. 621-632 (1985)
Pub Date: October 1985
DOI: 10.1086/163559 (&'
Bibcode: 1985ApJ...297..621A ©

Keywords: Galactic Nuclei; Polarimetry; Seyfert Galaxies; Balmer Series;
Circular Polarization; Emission Spectra; Iron; Line Spectra;
Oxygen; Astrophysics
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Asteroids / Solar small bodies
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Kuroda et al. (2021), ApJL, 911, L24
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Linear Polarization Map
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Figure 4.2. Distribution of linear polarization vectors in galactic coordinates. The length and onentation of each vector represents the polarization
degree and position angle for a star at that locus. Data are from Heiles (2000) and references therein.
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Serkowski curve

o Serkowski(1971, 1973), Coyne et al. (1974), AJ, 79,
581
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F16. 3. Normalized wavelength depend-
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observed stars wi th Amax=20.50  um
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Serkowski et al.(1969)
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H| axis. Po[anzatlon efficiency is also shown as QgQn. Repro-
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duced by permission from Greenberg (1968).
T 1 T T T
Fic. 4. Comparison of the oo
observed wavelength dependence
of interstellar polarization (thick 1o : oid mean curve .
solid curve with circles, squares, Ve [ Y
and crosses repeated from Fig. 2) / '
with some theoretical models for //./ J perfect alignment, m = 1.33 - 0.051
cylindrical grains, described in the / I constant length, Davis - Greensiein
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wavelength dependence of inter- i S~
stellar polarization which was 05| ’." silicotes R

previously (Coyne and Gehrels
1967) derived by averaging non-
normalized curves for stars with
various values of Anax; it differs
considerably from the present
normalized curve.
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Synchrotron Polarization

PJ.(“-’)_ PH(‘-’-’) _ E_(_i}_
P (w)+P(w) F(x)

[I(w)=

Projection of magnetic
field onto sky

Radiating
particle

Plane of the sky Lybicki & Lightman (1979)

Tn

observer

power law n=2*1
N(E)dE = CE* dE p+1
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1 @ Kanata (R)

| —— Swift-XRT + Swift-BAT
Extrapolation (1o)

1 =—— Fermi-LAT
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Zeeman effect
Sunspot with spectrum Fe1525.02 nm
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NAOJ Universe of Spectroscopy (2011),
NAOJ NEWS, No. 296, p. 16 (2010)

WARAZAT LRARAZRRANRARLRE AR R DD
'%-s s YEn AR TE
. 3 s ALK 7N

1000km

2TEy
¢ .

L TN T A
" . y R ~

Fel 630.15 nm 630.25 nm

1.0rT T T T T
-

2000

-

1000km

-1000

>
()]
|
A
O
Z
O
<
=g
A
m
()]
M
>
A
0
L
0
m
74
|
M
0
0
—

-2000

P ST i N | S LY W 1 PR

e BT Sie e BN A
1.0 1.5 20 25 3.0

0 10 20 30 40 50 60 wavelength - 6300( A )
1000km

2024/10/26 ERMZFEIS—%620




3-3 ZEEMANZH B L1415 81 5%E

>
0]
|
A
o)
Z
o)
<
=<
A
m
)
m
>
A
0
L
0
M
Z
-
m
0
0
—

2024/10/26 ERHZEIS—5620H



1415 8| T D Fj% ~Zeeman HE

. ﬁzéia(uk DI R[EFEUTH U THER U CUONEEMIHY D
=

>
1) —
= Ei_ EOi gM h EB
2 E=E,+
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5 ) M; : magnetic quantum number
>V TT for B direction
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2 Up=-b- u
= La'nde g-factor
r‘r? N E RN
m 1, e - 2J(J+1
A = E(m—c}(L +23} ( }
0 J : total angular momentum quantum number
- = %(mi}{}' +8S) L: tott)al orbital angular momentum quantum

number
S : total spin

. : orbital angular momentum of
i—th electron
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Magnetospheric Accretion Model

« Inner diskdtruncation
5> a few x R,

= WIB(Ca > IEMERES

+ = magnetospheric accretions
column
+ accretion shock
> /|:| —Ftl:%}j’ib\tplu\g(:%%;g
5> WA (C accretion shocks
 WEEBUERODESEBOE v w W

E_{’E . Fig. 1.— A sketch of the basic concept of magnetospheric

e . L accretion in T Tauri stars (from Camenzind, 1990).
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Zeeman BroadeningZ FA L\t Bk #1558 FE R 7E
e i N (BP.Tau)
y BRREIA R B*f’\’z-ng Johns—Krull et al. (1999b)

« BP Tau Til 2.2233um line F A 2RI
(IR line; A°X, g=1.66; KX) tj;i“;mber (em” )R ~36000>

4498.0
—————

1.00
100 3‘ i
" 4 0.95F
omf .?J..\
0.50-:- E
L o
= 2 -
£ = 0.90F N 3
o (1] L L i A oo H 4
g ~ ) — ZBf = 2B kG| 1] ]
= [ -
E — LBf = 0.0 kG ~ i
& - IRTF CSHELL spectrometer 1
e . . . R=36000, ., ., . . |
2.2225 2.2230 2.2235 2.2240

Wavelength (um})

F1G. 4—Solid histogram again shows the 2.2233 ym line of Ti 1 for BP
Tau. The dash-dotted curve shows the predicted line profile based on
atmospheric parameters for BP Tau given in Table 5, assuming no mag-
netic field is present. The solid curve is the line profile that follows from the
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FR e 72 IS L DS (FRER A7) BIE (BP Tau)
s JEEREARTI(IELRE - spot TEF U Iehiidm
» Fel lines (JEEK) : 3FIRH Johns—Krull et al. (1999a)

A Ao =882mA

+ Hel emission (spot) : ~2.5kG

A=A A,
=9.34x107 A% B, mA kG

4

11D ‘Y3INTD HOYVYISTY AWONOYLSY

TABLE 1 [
RESULTS |
> R
Sun BP Tau g 3
A r—1 g, , B, 0p r—1{ g, B, O, b
LINE (A) g (MA) mA) (G (G @mA) mA) (G (G £ |
Foi ... . 875712 150 114 64 106 60 314 211 205 194 2 [
8468.40  2.50 0.7 64 4 34 189 124 110 74| ®
6336.82  2.00 03 3.6 4 48 62 8.7 80 13| & |
617334  2.50 00 35 0 39 -253 111 —285 127 o
Mean® —25 23 50 67 g
| Hei........ 5875.62  1.11° ... 882 34 [2460 120 [
... 386645  1.17 T4 29 37 77 —74 79 =197 209
Cat........ 5867.56  1.00 14 29 43 90 15 95 45 296
NaD,...... 5889.95  ..c -0.6 09 29 1.4
NaD,...... 5895.92 .. -03 09 -52 1.7

* This is the mean of the four Fe 1 lines.
® See discussion in text,
¢ The features that we measure in BP Tau are not stellar and are only meant as a wavelength reference.

McDonald Observatory 2.7m Harlan J.Smith Telescope

Wavelength Offset (&)
ZOZZ/%%G[Q%” analyser (R~60000) PRS0 S— 562
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