Markue ramma penutepsr - Soft Gamma Repeaters (SGRs) -
OUYeHb peAKUU KNAcc HEUTPOHHBLIX 3Be34 CO CBEXCUSIbHBIM
MArHUTHBIM MoJiem




[ uranTckmmn Bcnneck 5 mapta 1979 (SGR
0526-66)

KoHyc Ha KA BeHepa 11, 12

ANnUTenbHOCTb Ha4vyanbHOrro
mumnynbca ~0.2 cek

JHeprusa ~104° apr
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Nature Vol. 282 6 December 1979 The Dbscweg source projects on to tHe Large Hagcl!amlc

Cloud. Moreover, it lies close in position to the supernova
remnant N49 in the Large Magellanic Cloud®. However, its
energetics suggest that it is not only located in our Galaxy, but
even comparatively close to the Sun. Indeed, if the source were
at 55 kpc the luminosity of isotropic radiation in the initial
impulse would be ~5x10* ergs™, and that at the pulsating

e ers stage, ~3.6 x 10** ergs™'. Accordingly, the energy released in
the initial impulse would be ~1.2 x 10** erg, that at pulsating

stage (lasting ~100s) ~3.6x10* erg, and in line radiation,

~10% erg. The total energy in the event would then be >4.6 x

10** erg. The shape of pulsations (Fig. 2) shows that the angular
. pattern of emission cannot be very narrow. Taking into account
Observations of a possible directivity of emission could not reduce these estimates
flaring X-ray pulsar in Dorado by more than a factor of 10. Such large figures for the total

energy and luminosity apparently rule out the possibility that

this source is located in the Large Magellanic Cloud. On the
E. P. Mazets, S. V. Golenetskii, V. N. IPinskii, other hand, if its average luminosity in the gulsating phase is
R. L. Aptekar’ & Yu. A. Guryan close to that of X-ray sources in binaries (10°"-10*® erg s ™), an

estimated distance to it is 100-300
A. F. loffe Physico-Technical Institute, Leningrad, 194021, USSK

The y-ray burst detector Konus', on the Venera 11 and Venera
12 spacecraft, detected on 5 and 6 March, 1979 two bursts of
hard X rays originating from the same source. These events are
quite unusual and of considerable interest. The burst of § March
was very intense, particularly in the initial phase. This event was
also observed by several other spacecraft®. The second burst on
6 March was considerably weaker. The observations reported
here permitted us to obtain a detailed time structure of the
bursts, to measure their energy spectra and to locate the source
on the celestial sphere.




SGR 0526-66

» Bcnneck 790306 n3 SGR 0526-66 (aaHHble KOHYC Ha
BeHepa-11
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BeeneHune (KkpaTtkme ceegeHnsa o SGRs)

» N3BecTHO Bcero 11 SGRs

» CNOKOMHOE N aKTUBHOE COCTOSAHUSA

» OCHOBHOM TN aKTUBHOCTU — UCMNYCKaHNE KOPOTKUX
BCMJ/1€CKOB:
- TunuyHasa pnutenbHocTb ~0.1-1 cek;
- OHeproBblaeneHue Bo Beriecke ~ 1038-1041 spr

- CnekTpbl onuckiBatotca OTTB mopenbto
dN/dE ~ E-lexp(-E/KT) pnsa E>20 kaB; kT ~ 15+-30 keV

L., ~4x10333pr/cek



» [MraHTCKMe BCMbIWKU — HaYyaIbHbIN MMNYJIbC
OFPOMHOWN MHTEHCUBHOCTU, 3@ KOTOPbIM crieayeT
NYNbCUPYIOLLNNA «XBOCT»:

- OnutenbHocTb HayanbHoro nmnyneca 0.2-0.6 cek;
aHeproBbigeneHune 1044 - 1046 spr

- OnuTenbHOCTb «XBOCTa» - COTHU CEKYH/,, aHeproBblaeneHune ~ 1044
apr

Lyw —2x104 3pr/cek
Lsnia max  10*3apri/cek
Laso ~10% apr/cek

» [TocTOSSHHOW peHTreHoBckon nsnyderHune (0.5-10
keV):
- TMotok ~10-"" apr cm2 cek' (Ly =~ 103 apr/cek)
- Mynbcauum ~10%, P ~ 2-8 s, dP/dt ~ 10-11 cek/cek



» P/(dP/dt) ~10% neT — o4eHb MOMOAbIE HENTPOHHbIE
3B8e34bl!

» dE. ./dt ~1033 erg/s << Ly: NCTOYHUK SHEPIUN —
MarHUTHoOe none



SGR 1806-20
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['uraHTckum Bcnneck 27 aBrycta 1998 r. Koxyc-Buha
(SGR 1 90()+14) [nnTenbHOCTb HA4YanbHOro

nmnynesca ~ 0.2 cek
OHeprua >7x10% apr
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['uraHTckaa Bcnbiwlka 27 nekabpa 2004 r.
(SGR 1806-20)

. KONUS-WIND 041227 T =77278.447 s UT (21:27:58.447)
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[TpeawecTBEHHMNK U HaYanbHbIA UMMYNbC
’MraHTCKOro Bcrnnecka 27 pekabps

» KoHyc-BuHa. MNMosiHoe HacbiweHune annnocb ~0.6

KONUS-WIND 041227
T,=77278.447 s UT (21:27:58.447)

G1 (16.5 - 65 keV):
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[leTekTnpoBaHmne oTpaxXeHHOro HavasibHoro
nMmnynbca getekrtopom [ ennkoH-KopoHac-®

» T.=T,+5.086 cek; T, =Ty+7.69 cek
» PasmbiTne poHTa: 2Ry, /c=11.6 mcek (Ry — paanyc JlyHbl)




OTpaXeHHbIN HavyanbHbIN UMMYIbLC

HELICON-CORONAS-F
041227 T =77429.303 s UT

G1 (25 - 105 keV)
» NnutenbHocTb ~0.2
cek
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Cepusa scnneckoB 30 maa 1998 r. (SGR
1900+14)

KONUS - WIND 980530 SGR 1900+14
T,=32615.886s UT (09:03:35.886) > 89 AHA ﬂ.o

T’MraHTCKOro
BCnnecka 27 ABrycra

» VIHTerpanbHbI NOTOK
(>20 k3B)
S=5.9x10" 3pr/cm?
[SHeprua Q=7.1x10%1 3pr
ana d=10 knk]
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Cepua BcrisieckoB 5 okTsa6ps 2004 r.
(SGR 1806-20)

KONUS - WIND 041005

T,=50209.639s UT (13:56:49.639) > 83 OHS 0O MMraHTCKOro

BCnnecka 27 aekabps

» VHTerpanbHbii noTok (>20
K3B)
S=7.6x10"> 3pr/cm?
[SHeprua Q=9x1041 spr and
d=10 knK]

» Cepusa Takxe

3aperncTpmpoBaHa
INTEGRAL (IBIS/ISGRI)

G1 + G2 (zoomed)
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Anomalous X-ray Pulsars
|dentified in the 90’s as a class of persistent X-ray pulsars

with no signs of binary companions and L, >> dE,/dt

THE VERY LOW MASS X-RAY BINARY PULSARS: A NEW CLASS OF SOURCES?

S. MEREGHETTI" AND L. STELLA®?
Received 1994 November 21 accepred 1995 January 9

ABSTRACT

While the distribution of spin periods of high-mass X-ray binaries spans more than four orders of magni-
tude (69 ms-25 minutes) the few known X-ray pulsars accreting from very low mass companions (<1 M)
have very similar periods between 5.4 and 8.7 s. These pulsars also display several other similarities, and we
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FiG. 1.—The distribution of the spin periods of accreting X-ray pulsars.

With the exception of the peculiar systems Her X-1 and GX 1 +4, the LMXBs
X-ray pulsars have very similar periods bcl‘wccn 54and 8.7 s.

“‘naries (LMXBs) with similar magnetic ficld
uistories. If they are rotating at, or close to,
sities of the order of a few times 10*° ergs
88 of LMXBs characterized by lower lumi-
LMXBs.

tron — stars: rotation — X-rays: stars

r

, Letter to the Editor

On the nature of the ‘anomalous’ 6-s X-ray pulsars

J. van Paradijs "*, R.E. Taam 3, and E.P.J. van den Heuvel'




“Historically” two classes of sources:
Mereghetti 2008, Astr. & Astroph. Review 15, 225

« Soft Gamma-ray Repeaters

— Have X-ray counterparts showing all the properties
of AXPs

 Anomalous X-ray pulsars
— Most of them emitted “SGR-like” bursts

Generally believed that
AXPs = SGRs = (candidate) magnetars




22 confirmed AXP/SGR in the Galaxy and

Magellanic Clouds

0142+61 1844-0258 1806-20 1627-4

|

0501+4516 1

|

0418+5729 22594586 1900+14 1841-045 1708-40 0110-72

it ' " smc'
Positions of currently known magnetars o

0526-66

Many associated with SNRs or clusters of massive stars

Many are transient sources
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SGRs n AXPs - marHuTtapsb!!

» MarHutHoe none ~1014
— 101> ['c — ocHOBHOM
MCTOYHUK SHEPIUU &

Kputnyeckoe none ;
4.4x1013 ¢

Pacnag ¢oToHa, poXxXaeHune
3NEeKTPOH-MNO3NTPOHHbIX
nap

» 3BEe340TpACEHUS

>

© 2005 5ky & Telescope


http://upload.wikimedia.org/wikipedia/commons/d/d6/Magnetar-3b-450x580.gif

Size matters, but it is not all that matters
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It is NOT the dipole magnetic field alone that makes a magnetar




The importance of being twisted

High-B radio PSRs

The internal TOROIDAL B produces the crustal displacements
responsible for the bursting/outbursting episodes in AXPs/SGRs

(Thompson & Duncan 1995: Thompson et al 2002:
Beloborodov 2009)
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The magnetar with the
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Phase (rad)

Residuals (s)

Extremely small Pdot = 4x10 % sst! = B

1-1

SGR 0418+5729

SGR 0418+5729
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SGR 1833-0832

The high Pdot of "'normal” magnetars is
detected after a few days of phase-
connected timing




SGR 0418+5729
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» Spectral fit with magnetized NS atmosphere model 2
B=10* G

* Strong MULTIPOLAR field components on the surface




YTO MOXHO oXunaaTtb?

» HenaBHO OTKPbLIT MarHeTap Ha CPaBHUTENbHO
6/IM3KOM paCcCTOSAHUM OT 3eMNIM B HarnpaB/1eHNN Ha
aHTnueHTp MNanaktukn (~1 kKnk). B cnyyae
TMraHTCKOM BbIMNLWIKKW OT 3TOr0 MarHeTtapa, noTok
nagatouiero nanydyeHmsa B ~100 pa3 ébyaet

NnpeBOCXoAUTb OT Mpeabiaywmnx ruraHTCKnX
BCINJ1IECKOB.

P Takxxe HeaaBHO 6blST OTKPLIT MarHeTap, KOTopbln Aan
BCero ABe c/abble BCMbIWKK, MNP 3TOM MarHUTHOE
nosie y Hero aHoMasibHO HM3koe ~1013 ['c. Taknm
06pa3oM BO3MOXHO Hasindyme 60/bLIOro Kjaacca
«cflabblx» MarHeTapos.

» ByayT N1 NOBTOPHbIE TMIAHTCKME BCMbILWKN?



