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1. KpacHble BCMbIWKKM — KOMMaKTHble 06beKTbl (3 cuctembl)
2. KpacHble BCnbIWKKM — HOpMasbHble 3Be3abl (1 cnctema)
3. OTKkpbiTHe debris-aucka y ognHouHom H3 (Nature 2006)

4. O4yeHb KOPOTKO — cBA3b mexay KB n debris-anckamu



V404 Cyg: peHTreHoBCKaa AsonHana ¢ Y/

ofthe @
ROYAL ASTRONOMICAL SOCIETY B

MNRAS 459, 554-572 (2016) doi:10.1093/mnras/stw571
Advance Access publication 2016 March 14

Furiously fast and red: sub-second optical flaring in V404 Cyg during
the 2015 outburst peak

P. Gandhi,'* S. P. Littlefair,” L. K. Hardy,” V. S. Dhillon,>* T. R. Marsh,*

A. W. Shaw,! D. Altamirano,! M. D. Caballero-Garcia,” J. Casares,>*%’ P. Casella,?

A. J. Castro-Tirado,”'? P. A. Charles,' Y. Dallilar,'' S. Eikenberry,'! R. P. Fender,’

R. L. Hynes,'? C. Knigge,' E. Kuulkers,'* K. Mooley,’” T. Mufioz-Darias,”*® M. Pahari,*
F. Rahoui,'>"'® D. M. Russell,!” J. V. Hernandez Santisteban,' T. Shahbaz,> ¢

D. M. Terndrup,'® J. Tomsick!® and D. J. Walton?"

HeBepoATHO ObICTPbIE N KPacHble: cyb-CeKYHAHbIe
%lgqecme BcnbiwKkm V404 Cyg B NnKe noapyaHuA
r.

V404 Cyg: black hole X-ray binary
BH mass: 8-15 Msun

ULTRACAM fast imager
4.2m William Herschel Telescope
La Palma, Canary Islands

SDSS filters: u‘ /g’ /r'i’Z’
count rate: ~ 2,000/sec for V=18m




V404 Cyg: 2015 uionb 20 /21 /25 /26
bunbtpbl: U /g /r
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V404 Cyg: 2015 nioHb 26
bunbtpbl: U /g’ /r
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10° counts per second

V404 Cyg: 26 uioH 2015 /r’ /zoom 100s /zoom 10s
flares reach peak optical luminosities of ~ few x 10736 erg/s
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MAXI J1820+070: LMXB peHTreHoBCKasa aABonHaA ¢ Y/

Red sub-second optical flaring in MAXI J1820+070
observed by ULTRACAM/NTT

ATel #11437; Poshak Gandhi, John A. Paice (U. Southampton), Stuart P. Littlefair, Vik
S. Dhillon (U. Sheffield), Paul Chote, Tom R. Marsh (U. Warwick)
on 17 Mar 2018; 00:32 UT
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MAXI J1820+070 - 2018 March 16 - Ultracam
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ULTRACAM at 3.6m NTT/La Silla
2018 March 16 UT 08:45 to UT 10:10

SDSS filters: u‘ /g’ /i’
Median S/N per frame is 24 (i') and 19 (g')

Such strong and fast sub-second flares

have not been probed before in sources as
bright as this

(GX 339-4 is several mag fainter at peak,
and the flares in V404 Cyg were relatively
much weaker)

Strongest i' flare peaks a factor of ~¥4.3 in
flux (delta-mag ~1.6) above the adjacent
mean flux level

Flare has a duration of only ~0.3 s and
shows clear shorter sub-structure



Swift J1858.6-0814: npupoaa (NoKa) He NOHATHA
MaJIOMACCUBHAA peHTreHoBCKasa aABonHasa (LMXB) ?

Blue Oscillations and Rapid Red Flares in Swift J1858.6- ULTRACAM, 3.6m ESO/NTT
0814 Observed with ULTRACAM/NTT 2018 Nov 09

UT 00:30-01:18, ~48 min
ATel #12197; J. A. Paice (Univ. Southampton, IUCAA), P. Gandhi (Southampton), V. S.

L} I H
Dhillon (Sheffield), T. R. Marsh, M. Green (Warwick), E. Breedt (Cambridge) SDSS_ u / 8 / !
on 10 Nov 2018; 05:29 UT Median S/N per frame

15u' /31g' /24"

Swift J1858.6-0814 Lightcurve (2018 November 9)

6000 | 1 BLUE: strong variability

5000 | { timescales of minutes
£ 4000 — — rise and dip by factor of ~2-5
£3000 F 1 _
8 000 | ; RE[;: sporadic short flare

{ <~5s
1000 ¢ =
. T significantly red colour

0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200

Seconds (Since start of Observation)



Swift J1858.6-0814 Lightcurve Swift J1858.6-0814 Lightcurve

(2018 November 9) (2018 November 9)
Rapid Flaring - Relative Counts Long-term Variation - Relative Counts
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HOPMAJIbHbIE 3BE3/1bl: KOMIAKTHbIE UICTOYHUKW:
eANHUYHbIe cobbITMA, Yackl, = 10736 apr/c MHOrO CoBbITHiA, cyb-cer/cek, ~ 10736 apr/c

IX Oph /1992 / 1 BcnbiwKa / 68 MUHyT /

> 10739 apr/c V404 Cyg / 2015 / 10ku Bcnbiwek / cyb-cek /

~ 10736 3pr/c
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OMNTUKa: HOpPpMaJibHbie 3BE3/4bl
KPadCHble BCIblLWLKW
CTATUCTUKA: 4 obbekTa / 6 BCnbiweK

UU CrB (1) FF Ori(2) IX Oph (2)
7x1035 1036 > 103 (3pr)

HAOEXHOCTDb: 5 yenosek / 4 Teneckona / 3 obcepBaTopmm
OCOBEHHOCTW:

3Be3na/cmucrema F-K Tuna (2 cuctembl ABOMHbIE)
OJINTENIbHOCTb > 30 MUH (MeaneHHbie BCNbILWKK)
PEKYPPEHTHOCTb 2 obbekTa (noBTOpPEHME Yepe3 ~1 roa)

«3-KPACHOCTb»: KpacHbIM MakKCUMyM (Mmakcumym B R/I)
KpacHble amnautyabl (AR >AV > AB > AU)
KpacHble UBEeTa (IX Oph: U-B, B-V, V-R ~ 2 mag)



U-B

IX Oph: agwnarpammbl (U-B, B-V) n (B-V, V-R)

MangaHak 1987-2003
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KpacHble uBeta: ok
CUHMe uBeTa: n3bbiToK (U-B) = -0.3



anarpamma (U-B, B-V): cobcTBeHHbIe LBeTa BCMblWEK
UV Cet type stars vs. IXOph
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yAapHble 3K30BCnbIWKKU/MmnakTbl B UK

Bcnbiwka-1 (Meng+ 2014)
Spitzer: 3.6 and 4.5 um

ID8 NGC2547 (2012-2013)
asteroid size ~ 180 km
asteroid density ~ 3700 kg/m?3
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BecnbiwKa-2 (Wang+ 2019) Lok e :
WISE: 3.4 and 4.6 um o 1 E
WD 0145+234 (2018-2019) y f :
asteroid size  few x 101 km 14.02_:;3:%:_3_:::::Z@:;ZEZ;;I;?;::::g
dust mass ~ 3x10%°- 3x10%7 kg 14.5;. eI T I I I
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OaunHo4Hble H3: debris-auck / ak3onnaHeTbl

nature Vol 440|6 April 2006|doi:10.1038/nature04669
|_ E —|——|— E R S le;:o;;)r% ;S;Asrrophysics manuscript no. ms ©@ESO 2017
A dEbI'iS diSk around an isolated young neutron star Neutron Star Planets: Atmospheric processes and habitability

A. Patruno’-? and M. Kama™!

Zhongxiang Wang', Deepto Chakrabarty' & David L. Kaplan'

Table 3. Atmospheric Temperature Range for Pulsar Planets.

Planet Mass  Tmin  Tmax
Me) (K) (K)
PSR B1257+12b  0.02 70 899
PSR B1257+12 ¢ 43 51 652
PSR B1257+12 d 3.9 45 577
PSR B1620-26b 795 10 83
PSR J1719-1438b 318 NA 3540
Note: The planet PSR B1257+12b is probably not massive
enough to retain any atmosphere.

AXP 4U 0142+61

Spitzer/2005 Jan 17: 8.0um (75min), 4.5um (77min)
Keck-1/2001 Nov 01: Ks-band (2.2um)

Pulsar Ks < 20, no other object within 4.0" Ks < 22
~10 Earth masses

Rin = 2.9Rsun, Rout = 9.7Rsun




CpaBHeHMe NapameTpoB: HOPMasibl / KOMMNAKTbI

3Hepruu noxoxkue (>= 10736 apr/cek)
amnauTyabl/max noxoxue (2.0m / 1.6m)
3-KpacHOCTb npucyTcTeyeT
U-3atmeHue npuUcyTcTByeT
BCMbILKK eAUHUYHbIe MHO}KeCTBEHHbIe
ANcKu/Rsun ~500 ~5

ecnun 3K3oacTtepouabl, TO ANA KOMNAKTOB 2 adpPeKra:
«3¢pPeKT XOKKea»
«3PPeKT MeTeopHOro A0XKAA»



BbIBOAbI

KB (Hopmanbl) = eAMHUYHDbIE yAapHble BCNbIWKK 3K30acTeponaos

KB (KomnaKTbl) = «meTeopHble A0XKAN» BCMbIWEK 3K30acTeponaos

&

KB (KomnaKTbl) KaK CBMAETENbCTBO HA/IMUUA
3K3o0actepouaos B cuctemax c H3/44



3K30acTepounabl UMetoT 3HayeHue !
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