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Introduction

Introduction

Critical value of magnetic field

~4.41-10" G. J

Magnetars: SGR, AXP.
B~ 10" = 10" G.

Strongly magnetized plasma
veB>m.T

c=h=k=1
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Introduction

gamma
flux

C.Tompson, R.C. Duncan, MNRAS, 1995
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Introduction

Intoduction

The main processes

o Compton scattering
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Introduction

Intoduction

The main processes

o Compton scattering
@ Photon splitting and merging

v(q) 7(q) v(q")
v(q")

v(q) 4 n < photon's >
permutations
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Introduction

Intoduction

The main goal

To demonstrate that the self-consistent accounting of strong
magnetic field and dense plasma influence is nessesary for the
correct description of radiation transfer.
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Photon dispersion properties

Photon dispersion properties...

Are defined by the eigenvectors and eigenvalues of the
polarisation operator

Pu (@)X () = PP ()l (a).
Dispersion equations
¢* = Pq) =0.

Renormalization

s
5,9‘) — 69)\/22, Zil=1- J

Ow?
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Photon dispersion properties

Photon dispersion properties...

Polarisation vectors in the case . = 0

o s @ BDs @ 40D —dl (A
“u 70 Sn T 70 e 2.2 2
71 qi —4°qiq1
£ _ unphysical mode!
L physical mode!

Polarisation vectors in the case i # 0

eM(q) = die® +idse®, e (q) = d3ell) +idse?,
(W])u.

2
qj

e?(q)

®ap = Fap/B, $ap = 5capuvPuv, (a¥b) = aawasbs, (ab)) = (alb) = (appb),
(ab) | = (alb) = (apepb).
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Photon dispersion properties

Photon dispersion properties...

1.4 ]

9|
4m?2

Figure: B = 2008,, T =0.25; 0.5; I1MeV, 0=m/2
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Photon dispersion properties

Photon dispersion properties...

14f ]

9|
4m?2

Figure: B = 2008, T=1MeV, 0 =m/12; 7/6; /2
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Photon dispersion properties

Photon dispersion properties...

Figure: B = 200B,
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Photon dispersion properties

Photon dispersion properties...

Possible channels

e mode 1 (extraordinary photon)
neT — et et — et 11— e,
Y1 Y272, 12 YL M1 2 Ve

o mode 2 (ordinary photon)
Yet — e, M€t — e, - mm,
22 7 L 20 — N
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Photon dispersion properties

Photon dispersion properties...

3 B, 2 W2
ol = 5T\ F)

1 B, 2 W2
7oz = 307\ ) w

3 B W — Wy
021 = 70T (f) ( m2p) u? O(w — wy),

B.\2 (w — wy)?

022 = UT{(l—U2)+<§e) (mi?pl)UQ}@(w—wpl),
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Difusion coefficient
Scattering coefficient

Transfer equation Absorption coefficient

Transfer Equation. ..

dn1

<T2D1W> + Ki(n —ny) + Si2(ng —ng) =0,
dng

2?) aF Kg(ﬁ — 712) + 521(n1 — 712) =0,

_ w
n:ﬁfw, =

fo = lexp (w/T) = 17}
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Difusion coefficient
Scattering coefficient

Transfer equation Absorption coefficient

Transfer Equation. ..

Difusion, absorption and scattering coefficients

a2

D, :/EE)‘(H’T) cos2 0,

dQ)
EA= / Ar [W/\—w\’)\” 0,7) + Wy _\ (977°)] )

ds)
I = Wi — )\ 07 )
S 47TW>\ x(0,7)

—il
2 2
he [ X Waox+ 3 (Wi yy + Wiy _y)

N=1 N N=1
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Difusion coefficient
Scattering coefficient

Transfer equation Absorption coefficient

Transfer Equation. ..

@ photon scattering

eB ,
6= ’ ’
Wi_a 16(27T)4w)\/|/\/lkﬁ>\ |“ ZxZ\r x

dp, &k

< (1= f) (L Lo)3(en() + B —wy (&) ~ B) For
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Difusion coefficient
Scattering coefficient

Transfer equation Absorption coefficient

Transfer Equation. ..

@ photon scattering

Wiy = m/w\@ﬁx ? ZxZy X

fir (L= i) (L+ Fur)eon(K) + B — oy () — ) 2=
" = ! W Wy EEI(U)\/ )
@ photon splitting
]- - (1/2)(5)\/)\//
W)\H)\/)\// = W/ | M)\)\/)\” |2 ZAZ)\'Z)\” X
. dgk//

X1 L)1+ L) rli) =y = K) =y (€)=
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Difusion coefficient
Scattering coefficient

Transfer equation Absorption coefficient

Transfer Equation. ..

@ photon merging

1
Win v = m/ | My |2 ZxZy Zyr X

BE

X fur (L4 fur)3(wr (k) + wy (K') —wyr (k + k’”m'
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Difusion coefficient
Scattering coefficient
Absorption coefficient

Transfer equation

Difusion coefficient...
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Figure:

B =100B,;60B,, T =1MeV;0.5MeV, (7' =n.or(Bew/Bm)?
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Difusion coefficient
Scattering coefficient
Absorption coefficient

Transfer equation

Difusion coefficient...
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Figure: B =10B., T =0.06MeV
07! = neor(Bew/Bm)? + (o sin® /216072) (w/m)°m
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Difusion coeffi
Scattering coefficient

Transfer equation Absorption coefficient

Difusion coefficient...

6 8 10 12 14 16 18 20
m/T

g splitti
Figure: B = 200B,, R = DY{/D""*"m9
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Difusion coefficient
Scattering coefficient
Absorption coefficient

Transfer equation

Scattering coefficient ...

6.25
6

5.75

5.5

logyq (S12R) 5.25

5

W
2m

Figure: B =10B., T =0.05MeV,

(7! = neor(Bew/Bm)?
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Difusion coefficient
Scattering coefficient
Absorption coefficient

Transfer equation

Absorption coefficient ...
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Figure: v — 7171, B =2008,, = 1.5m; 2m,
Wy = (a/7)3m ~3.25-10%2cm 1.
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Difusion coeffi
Scattering coefficient
Absorption coefficient

Transfer equation

Absorption coefficient ...
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Figure: ",’gei — " e*, B =200B,, = 1.5m; 2m,
Wy = (a/7)3m ~3.25-10%2cm 1.
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Conclusion

Conclusion

@ Photon dispersion and radiative correction in strongly
magnetized plasma could essentialy influence on the radiation
trensfer process.
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Conclusion

Conclusion

@ Photon dispersion and radiative correction in strongly
magnetized plasma could essentialy influence on the radiation
trensfer process.

@ In charge symmentric plasma (u = 0) it is nessesary to take
into account the processes of photon splitting and photon
merging.
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Conclusion

Conclusion

@ Photon dispersion and radiative correction in strongly
magnetized plasma could essentialy influence on the radiation
trensfer process.

@ In charge symmentric plasma (u = 0) it is nessesary to take
into account the processes of photon splitting and photon
merging.

@ In strongly degenerate plasma the influence of the photom
splitting and photon merging processes on radiation transfer is
negligibly small.
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