
Large Sky Area Multi-Object Fibre Spectroscopic Telescope: 4M + Ñïåêòðîãðàô 3900-9000 �A; 4 000:16:250 [≤ 20.m5]

LAMOST J024048.51+195226.9

Äâîéíàÿ ñèñòåìà:

[

WD + M1.5V

]

; d ≃ 620 ± 30 pc; V=16-17;

Porb ≃ 7.4 h; Ps ≃ 24.9 s

Íåòåïëîâîé, ïåðåìåííûé ðàäèîèñòî÷íèê (VLA, VLBI)

[ 2.4m Hiltner ]; [ 1.3m McGraw-Hill ]; [ 1m Lesedi SAAO ]; [ 74-inch SAAO ]

[ 8.4m× 8.4m Binocular ]; [ 200-inch Palomar ]; [ 10.4m Gran Telescope Canarias ]

Ñàìûé áûñòðî âðàùàþùèéñÿ áåëûé êàðëèê !
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Spectrum and light curves of AE Aquarii

Component Quiescence Flares Average

Balmer Continuum 2.0× 1031 8.4× 1031 ...

UV–Emission lines 1.6× 1031 4.1× 1031 ...

Hα 4.8× 1030 1.4× 1031 ...

0.1–5 keV (X-rays) 7.8× 1030 1.7× 1031 ...

5–240MHz (Radio) 1028 2× 1029 ...

Lb (Bolometric luminosity) ... ... 1033

Lsd (WD Spin-down power) ... ... 6× 1033



Ïàðàìåòðû AE Âîäîëåÿ J0240+1952

Ðàññòîÿíèå 91.34 ± 0.13 pc 620 ± 30 pc

Îðáèòàëüíûé ïåðèîä 9.88 hr 7.34 hr

Ýêñöåíòðèñèòåò ≈ 0 ≈ 0

Íàêëîíåíèå 43
◦
− 70

◦
≥ 81

◦

Êîìïîçèöèÿ: K4 IV + WD M1.5V + WD

ÁÊ ìàññà 0.8 − 1.2M⊙ 0.8 − 1.2(> 0.7)M⊙

ÁÊ Ïåðèîä âðàùåíèÿ 33.16 s 24.93 s

ÁÊ Òåìï òîðìîæåíèÿ 5.6 × 10−14 s s−1 ???

ÁÊ Ìàãíèòíîå ïîëå 50MG ???

ÁÊ Âðåìÿ òîðìîæåíèÿ 107 yr ???

ÁÊ Âðåìÿ îñòûâàíèÿ ∼ 109 yr ∼ 109 yr

ÁÊ Òåìïåðàòóðà 10 000 − 16 000K 10 000 − 25 000K

ÁÊ Ïîëÿðíûå øàïêè 26 000K (0.16SWD) 30 000K (0.2SWD)
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Ýïîõà ðàñêðóòêè

Âîçðàñò ÁÊ: ≫ Âðåìåíè åãî òîðìîæåíèÿ

tcool ≫ tth ≫ τ
sd

= Ps/2Ṗs

Àêêðåöèîííàÿ ðàñêðóòêà â ïðåäûäóùóþ ýïîõó !

� Íîðìàëüíûé êîìïîíåíò çàïîëíÿåò ñâîþ ïîëîñòü Ðîøà

� Äèñêîâàÿ àêêðåöèÿ íà ïîâåðõíîñòü ÁÊ

� Ôîðìèðîâàíèå äèñêà (rst ≤ rcirc)

� Ôàçà àêêðåöèîííîé ðàñêðóòêè (Ksu ≥ K
(0)
sd )

� Ïðåäåëüíûé ïåðèîä âðàùåíèÿ ÁÊ (rin ≤ rcor(Ps))

AE Âîäîëåÿ: rin ≤
[

0.02 rA

]

× µ−4/7
34

P 2/3
33

Ṁ2/7
17

m10/21

AR Ñêîðïèîíà: rin ≤
[

0.02 rA

]

× µ−4/7
34.7

P 2/3
117

Ṁ2/7
17

m10/21

r
A
=

(

µ2

Ṁ (2GMns)1/2

)2/7
[

ρvff

]

(r
A
) =

B2(r
A
)

8π
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Ðàäèóñ ìàãíèòîñôåðû çâåçäû àêêðåöèðóþùåé èç äèñêà
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µ2

2πr6
m

= ρ(rm) c2s(rm)

Ṁin(r) = S ρ v⊥ = 4πrδmρcs ≡ Ṁa

δm(r) =

[

tff(r) Deff(r)

]1/2

Deff(r) = α
B
DB(r) = α

B
ρi c

2
s Ṁin(r) ∝ r−11/4

r
N

≃ 0.94 λ0

(

cmp

e

)2/11

×
µ

6/11

Ṁ
4/11

(GMns)
1/11

rN ≃ 0.02 r
A
× λ0 µ

−2/77
34 m7/77 Ṁ

−6/77
17

Ðàäèàëüíàÿ ñêîðîñòü
ãàçà â äèñêå

è

ñêîðîñòü åãî äèôôóçèè
â ìàãíèòîñôåðó

ÐÀÂÍÛ!!!

vr = v⊥

Ñòàöèîíàðíîå òå÷åíèå áåç îñîáåííîñòè íà ãðàíèöå ìàãíèòîñôåðû
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Ìàãíèòíîå ïîëå WD â J0240+19

Ïî àíàëîãèè ñ AE Âîäîëåÿ è AR Ñêîðïèîíà ïðåäïîëàãàåì, ÷òî rin ≃ rN

µ ≃ 6 × 1033 Gcm3 × λ
−11/6
0

(

m

0.8M⊙

)7/9(

Ṁ

1017 g/s

)2/3
(

Ps

25 s

)11/9

Bwd ≃ 35MG ×
(

µ

6 × 1033 Gcm3

) (

Rwd

7 × 108 cm

)−3

Ðàäèóñ ìàãíèòîñôåðû â òå÷åíèå ôàçû ðàñêðóòêè:

r
N
≃ 1.2 × 109 cm × λ0

(

µ

6 × 1033 Gcm3

)6/11
(

Ṁ

1017 g/s

)−4/11 (

m

0.8M⊙

)1/11

Îæèäàåìûé òåìï òîðìîæåíèÿ âðàùåíèÿ áåëîãî êàðëèêà:

Ṗs ≃ 2 × 10−14 s s−1 × f I−1
50 P−1

25

(

µ

6 × 1033 Gcm3

)2

Õàðàêòåðíîå âðåìÿ òîðìîæåíèÿ: Ps/2Ṗs ≃ 20ìëí. ëåò



Êîìïîçèöèÿ K4 IV + WD M1.5V + WD

Òåìï òå÷åíèÿ ãàçà 5 × 10−9 M⊙/yr ???

ÁÊ ìàññà 0.8 − 1.2M⊙ 0.8 − 1.2M⊙

ÁÊ Ïåðèîä âðàùåíèÿ 33.16 s 24.93 s

ÁÊ Òåìï òîðìîæåíèÿ 5.6 × 10−14 s s−1
[

2 × 10−14 s s−1
]

ÁÊ Òåìï ïîòåðü 1034 erg/s 5 × 1033 erg/s

âðàùàòåëüíîé ýíåðãèè

ÁÊ Ñâåòèìîñòü 1031 erg/s 5 × 1031 erg/s

ÁÊ Ìàãíèòíîå ïîëå 50MG
[

35MG
]

ÁÊ Âðåìÿ òîðìîæåíèÿ 107 yr 2 × 107 yr

ÁÊ Âðåìÿ îñòûâàíèÿ ∼ 109 yr ∼ 109 yr

ÁÊ Òåìïåðàòóðà 10 000 − 16 000K 10 000 − 25 000K
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