«Multiverse» («MHOroMup») U NIEPBUYHbIE
MATrHUTHbIE KPOTOBbIE HOPLI.
Ilymmuno, 24 anpeas 2008.
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Jdass R>>R,
H=G""M/R*

Ecim M=3*10"M_,

u R=10 kIc,

1o H=1,5*10"°TI'c.



ITapaMeTpbl MATHUTHBIX KPOTOBBIX HOP

2M, (1) ro (cm) Hy (I'c) Po (F/CM3) vg (I'o) ve (I'm) vy (I'm)
1 2 3 4 5 6 7
6*10*(=3*10°M ) 4.5*10" 7.8%10° 2.7%10” 7.6%10°° 1.2%¥10° | 2.2%10'"°
KBa3ap (1.5 nus) (10 gHen)
10*°(=5*10°M ) 7.4%10" | 4.4*10" 9.7%10" 0.045 6.9%10° | 1.3*10"
posIeHue nap ¢ (22 cek) (2.4 mun)
2*10%(=1M ) 1.5%10° 2.3%10" 2.4%10"° 2.3%10° 3.5%10° 6.6%10%
CoJHne
6*10”7 (=1M ) 0.45 7.8%10* 2.7%10"’ 7.6%10’ 1.2¥10° | 2.2*10°
3emis
5%10"" 3.5%107° 10* 4.4%10% 9.7%10°° 1.5¥10*° | 2.7%10%
MO3UTPOHUN
1.8%10° 1.3*10* | 2.6*10% 3.0%10" 2.6%10° 4.0*10> | 7.3*10™
po:KIeHuHe map L
2%10” 1.5%10% | 2.3*10°’ 2.4%10°° 2.3%10% 3.510" | 6.6*10*
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A Faraday Rotation Template
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Figure 5. BEM maps with identical temperature-colour scaling
({max = 168). From fop to beitom: 531, B8R and Fl catalogues.



astro-ph/0601357, Pulsar rotation measures and the large-
scale structure of Galactic magnetic field
J.L. Han, R.N. Manchester, A.G. Lyne, G.J. Qiao, W. van Straten

, Astrophys.J. 642, 868-881, 2006.
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Fio. 12— Global pattern of magnetic field directions mnferred ffromm BER—
DM fits to the pulsar data and assuming an overall spival pattern for the large-
scale field. Field directions in the local region (< 3kpe fromn the Sun) amd i the
Perseus ann were taleen froomn previouns studies (e.g. Han & Quao 1994 Indram
& Deshpande 1998) (see text). The dashed circle is the locus of tangential
points for equiangsular spirals of pitch angle —11°.



A.Fletcher et al., A&A, 414, 53-67 (2004)

Fig. 6. Face-on view of M 31 showing sectors and regular magnetic
field vectors obtained from the fits shown in Table 2. The grid radii
are 6, 8, 10, 12 and 14 kpc. The length of the vectors is proportional

to 3.
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Edited by The Regular Magnetic Fields of M 31 and M 33,
Elly M. From Radio Polarization Observations
Berkhuijse

n, Raingh, qrew Fletcher!, Rainer Beck?, Elly M. Berkhuijsen2, Anvar Shukurov!
Beck,

and Rene

A. M.

Walterbos.

(a) M31. (b) M 33.

Fig. 1. Face-on view of galaxies showing sectors and regular magnetic field vectors obtained from the fits. The grid radii
are 6, 8, 10, 12 and 14 kpc in M 31 and 1, 3, 5 and 7kpe in M 33. The length of the vectors is proportional to B.
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Cluster Magnetic Fields, Carilli, C. L.; Taylor, G. B.

Annual Review of Astronomy and Astrophvsics. Vol. 40. n. 319-348. 2002.
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Figure 2: The RM distribution in Cygnus A based on multi-frequency, multi-configuration
VLA observations. The resolution is 0.35" (Dreher et al. 1987). The colorbar indicates the
range in RMs from —3400 to +4300 rad m™2. Note the undulations in RM on scales of 10-30
kpe. Contours are overlaid from a 5 GHz total intensity image. The RM was solved for by
fitting for the change in polarization angle with frequency on a pixel-by-pixel basis (see Fig. 5).
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Figure 4: The RM distribution in Hydra A at a resclution of 0.3" (Taylor i Perley 1953} with
total intensity contours cverlaid. Multi-confguration VLA observations were taken at 4 widely
spaced frequencies within the 3.4 GHz band, and a single frequency in the 15 CHz band., The
colorbar indicates the range in BMs from —12000 to +5000 rad m=2.
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A View through Faraday's Fog: Parsec-Scale Rotation Measures in
Active Galactic Nuclei, Zavala, R. T.; Taylor, G. B,,
The Astrophysical Journal, V. 589, pp. 126-146, 2003.
Q B2005+403, z=1.74, F,.=2.51 Jy.
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PRL 47, 131302 (2006) FHYSICAL REVIEW LETTERS A

Ellipsoidal Universe Can Salve the Cosmic Microwave Background OQuadrapole Problem

L. Campanelli,** P Cea,”*" and L. Tadesco™*
Yuéuble 3 Utajaum npeanoioxuiin, 4To BecesieHHass MoOKeT UMETh
BBLITSHYTYI0, 4 HE IPABUWIbHYIO cpepuyecKyro, popmy. BecesienHas moria
PACTAHYTHCH B JIMICOU/ MO A€UCTBMEM MATHUTHOIO I10JI4,
pacnpeIe; e HHOI0 10 Hell, WU U3-3a 1e(PeKTOB B CTPYKTYpe NPOCTPAHCTBA-
BpeMeHu. IIpeanosioxkenne 0ObLJ10 CA€JIAHO HA OCHOBE JTaHHBIX,
kocMuueckuM annaparoM NASA WMAP.




JIBOMHAas cucTemMa — ABa BX0J4a B MArHUTHBIM TOHHEIb

E=GM?*/(2d)

T=7td3/2 / (GM)I/Z
V=|GM/(2d)]"”
-dE/dt=2°G*M*/(3c*d?) + +
2°G*MVP/(Sc d)

t, =E/(-dE/dt)
d=[2°G*M*t_ /(3c*)]*?
T=[2°m2GMt,_ /(3c?)]'2
E_ =(v/c)H,=4.4*10"
M_=[3¢*/(2°G?, _E_5)'"
T, =13*10° Jer,

M, ,=160M.,




MATURE, Wikl d4 S92 500, 21 ALW:USET 2008

(XTE J1810-197, distance 3.5 kpc, p=5.54 s, DM=178 cmpc.)

Transicent pul=scd radio cini=sion froam a magnoetaa

Fornaauds Camilo b, Secar M. F[:;.ru::-:-l'n___ﬂ. Jules . Halpern ' Johnn Bevnolds % Cavid 1. Helfaned 1,
Mail Zimanernaan ! % Jalin Sackissian ©
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THE ASTROPHYSICAL JOURNAL, 646: LO9-L 102, 2006 Augzust |
& 2008, The Aparican Astonomical Socwty. All rights mearved. Prizted in US.4.

AN ENERGETIC AFTERGLOW FROM A DISTANT STELLAE EXPLOSION

D. A Frain. P B. Cameron,” M. Kasprwar,” E. Nakar,” P A, Price.” E. BERGER.™™ A, GaL-Yam.,” 5. B. KULKARNI,
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Imagine a picture of Einstein 1s moving very slowly behind a
Schwarzschild black hole. (Original movie by Daniel Weiskopf)
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AvanasoH ( A, cM) 02 18 6,2 1,2—1,':
LLUnpuHa gaunanasoHa ( Av, MIy) 4 32 32 32
LLInpuHa nHTep hepeHUNOHHOrO
nenecTka { MKCeK AYru ) npu 540 106 % 7, 1-1C
Bbaze 350 000 km.
YyBCTBUTENBEHOCTE NO NOTOKY
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c=G=1.

_Jlisag KPpOTOBOM HOPBI:
ds’=e’Odt*-dr* /[1-b(r)/r]-r*(d0*+ sin’0d¢?),
HeT rOPU30HTA COOBITHI mPpH b(ry)=r) K b'(rp)<1.
8ne=b'/r’, 8np =-b/r’+2(1-b/r)®'Ir,
8mp_=(1-b/r)(®"+®"*+®'/r)-(b'r-b)(®'+1/r)/(2r").

M(r)=M0+47tJ g r’dr.

w =p /e, w_=p_ /g, 2w _<w <-1.
__JIass MAarHUTHOIO moJs: w =1, w_=1, e=H"/8x,
Ecin w_=-w =1+0, n 0<o0<<1, To M(<M<2M,,
£=gX " [(1-T1/T0)/(1-Xr4/T0)]°, 0=In(ry/ro)/In(1-1u/1o),
ri=(G/c*)(2My), Hy=(c*/G"°)/(2My), ps=(c’/(87G*))/(2M,)’,
ve=(c/(276"°G))/(2M,), vp=(ec’/2am.G"'~))/(2M,).
N=¢/€y, NH=EH/Es Nw=Ew/E NcpmM=—EcDM/ € EnTEWTECDM=E.




J/IBOMHBIE CHCTEMbI BX0J10B B MATHUTHBIN TOHHEJIb

M=2M, |[Mc’(@pr)| E (3pr) |-(dE/dt)e,| d (cm) | T (cex)

(1) (3pr/ceK)

610" | 5.4%10°" | 3.2*10°° | 8.0*10* |3.7*10" |1.1*10"*
(3*10°M)
3.2*10% | 2.9%*10°° | 6.6*10*® | 1.7*10*! [5.2*10'| 2.6*10°
(160M.,)

2%10> | 1.8*10> | 7.4*10* | 1.8*10*° |1.8*10"| 2.0*10’
(AMy)

4.8*10"° | 4.3*10%* | 2.4*10*° | 5.9%10° | 3.2*10° 1

1.8%10° | 1.6*10** | 6.4*10° | 1.6*10"* |1.7%107 | 1.9*10°®
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A giant radio jet ejected by an ultramassive black hole in a single-lobed radio galaxy,
Joydeep Bagchi, Gopal-Krishna, Marita Krause, Santosh Joshi, astro-ph 0712.0543.

Fig. 1. GMNMET maps at 1.28 GHz, showing (leff): Intensity contours: -0.13.0.18, 0.36, 0.72,
1.44, 3 and 6 mJyv/beam; rms noise: ~ 60 pJv/beam, and the pseudo-color image (center).

both with a 11" beam. The details of the inner — 2’ region (inset) are visible in the 37
resolution 1.28 GHz GMERT image (shown in red) overlaid on the optical r—band SDSS image

(shown in blue).



observed

expected
from

luminous disk

_ e
. [—
L —
.
i =

B R (kpc)

o B M33 rotation curve
' (fig. 1)



A View through Faraday's Fog: Parsec-Scale Rotation Measures in
Active Galactic Nuclei, Zavala, R. T.; Taylor, G. B,,
The Astrophysical Journal, V. 589, pp. 126-146, 2003.
BL Lac, z=0.07, F,.=3.23 Jy.
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Fig. 25 —{a) BM mage (colar) for BL Lac ove rlaid on Stokes §F contours at 15 GHz The insetz show plots of EVPA v (degrees) va. A% (units of an®).
{51 Electric vectors {1 mas = 25 mly beam™ " polanzed flux density) corrected for Faraday rotation overlaid on Stokes J contours. Contoursstart at 2.2 mly
beam™ ' and increase by factorsof 2,
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http://adsabs.harvard.edu/cgi-bin/author_form?author=Taylor,+G&fullauthor=Taylor,%20G.%20B.&charset=ISO-8859-1&db_key=AST

A View through rFaraqay's Fog. Il. Parsec-ocale Rotation Ivieasures
In 40 Active Galactic Nuclei,
Zavala, R. T.; Taylor, G. B.,
The Astrophysical Journal, V. 612, pp. 749-779, 2004.
BL/Q 3C446, z=1.40, F,.=3.92 Jy.
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Fia. 33.—Left: BM image {cofor) for 30 446 overlaid on Stokes £ contours at 15 GHz. The inset is a plotof EVPA y {degroes) vs. A% ey, Righs: Electric vectors
{1 meas = 200 mdy beam™ ° polarized flux density ) cormected for Faraday rotaton overlaid on Stokes § contowrs, Contours start at 5.1 mdy beam™ ° and increase by
factors of 2.
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Jianghua Wu et al., AJ, 129,1818 (2005).

Left: p=0.21 d (5 hr). Right: p=0.11 and 0.23 d (2.6 and 5.5 hr).

OPTICAL MONITORING OF 55 0716+714 |823
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Fic. 4 —Structure function of 85 0716+714 on JD 2,453,006 (leff) and 2,453,007 (right). The dashed Imes indicate timescales at the maxma and periods af the
mimima of the structure functions,
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1The University of California, Los Alamos National Laboratory, MS B285, Los Alamos NM 87545 and
2The University of California, Los Alamos National Labaratory, MS C305, Los Alamos NM 87545
Draft version September 9, 2006

ABSTRACT

Faraday rotation of radio source polarization provides a measure of the integrated magnetic feld
along the observational lines of sight. We compare a new, large sample of Faraday rotation measures
(RMs) of polarized extragalactic sources with galaxy counts in Hercules and Persens-Pisces, two
nearby superclusters. We find that the average of RMs in these two supercluster areas are larger than
in control areas in the same galactic latitude range. This is the first RM detection of magnetic fields
that pervade a supercluster volume, in which case the fields are at least partially coherent over several
megaparsecs. Even the most conservative interpretation of our observations, according to which
Milky Way RM variations mimie the background supercluster galaxy overdensities, puts constraints
on the IGM magneto-ionie “strength” in these two superclusters. We obtain an approximate typical
upper limit on the field strength of about ~ 0.3 pG /(500 kpe), when we combine our RM data
with fiducial estimates of electron deusity from the enviromments of giant radio galaxies, and of the
warm-hot intergalactic medium (WHIM).

A FARADAY ROTATION SEARCH FOR MAGNETIC FIELDS IN LARGE SCALE STRUCTURE

-6

1.6

Fiz. 1.— (a) All-sky plot of the extragalactic source SHRM distribution.

3 B e

The sqgquare blaclk points show the positions of individual =

sources. The color map shows SHIMW variations (Gaussian-smocothed to T d@:‘a&s im an Aidtoff projecticon of galactic coordinates. The o
rangs from blus to red signifies a range of SHM values from —6G5 rad m— = o 65 racd m =
and 4§ =-25° (kL) The 2R ASS galaxy colummn density CGaussian-smoothed to 7 degress in the same coordinates as in (a). The Hercules

FPerseus-FPisces superclusters lie in the high density part=s labeled 1 and IV . respectivelyw.

zones (see subsection 2.1, and table 1),

The excluded areas (see text) are for |b| -

Labels I1I. III and %W indicate the BHN cormpari



astro-ph/0411687 , The Galactic Centre region, Subhashis Roy,
Bull.Astron.Soc.India, 32, 205-213, 2004.
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Figure 5. The plot of the M towards variouns sources as a fimenon of the Galacte longitude and lanmde.
The cross symbol (<) mdicates positive EM and the circle (7)) negative ElIs, where the symbol size
mcreases hinearly with |[BDJ|.

gives rise to the bisyvmmetric spiral configuration of the magnetic field in galaxies. In our Galaxy.
the magnetic field configuration has been suspected to be bisyvmmetric (Simard-INormandin &
Eronberg 19807), in which case, the field does not undergo a reversal of sign across the centre.
Chuar observations support the bisyvmmetric spiral configuration 1o the inner parts of our Galaxy.



Faraday Rotation Measures in the Parsec-Scale Jets of the Radio Galaxies
MS87,3C 111, and 3C 120, Zavala, R. T., Taylor, G. B., The Astrophysical
Journal, Volume 566, Issue 1, pp. L9-L12, 2002.
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http://adsabs.harvard.edu/cgi-bin/author_form?author=Zavala,+R&fullauthor=Zavala,%20R.%20T.&charset=ISO-8859-1&db_key=AST
http://adsabs.harvard.edu/cgi-bin/author_form?author=Taylor,+G&fullauthor=Taylor,%20G.%20B.&charset=ISO-8859-1&db_key=AST

Detection of transverse gradients in 1803+784,M. Mahmud, D. Gabuzda, 2006.
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North-South RM gradient at ~2 mas from core.

Hints of transverse RM gradient further along jet (at ~ 5 mas).

Direction of North-South gradient reversed as compared to Zavala and Taylor (2003)
Possible explanation: Kink in magnetic field followed by reconnection.



New pulsar rotation measures and the Galactic magnetic field, Noutsos, A., Johnston, S., Kramer, M.,
Karastergiou, A., arXiv0803.0677.
150 pulsar Rotation Measures (RMs) using the 20-cm receiver of the Parkes 64-m radio telescope.
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46 Unpublished RMs .
49 Revision to REMs by Han et al. (2006) o 63 nﬂge_ut:!.va RMs
55 Revision to BMs by others ] 8l positive RMs



