
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Emission angle α of a source at different distances from the lens as a function of Δϕ.

      

    

  
    
      Fig. 5. 
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        Primary amplification peak of a static source. FGR bolometric amplification compared with the WDL approximation and the FGR approximation. The vertical dashed line at Re = 200M divides the extreme lensing region where an FGR approach must be used from the region, where WDL approximation works. The vertical arrows denote Rws(ψ), the radius of transitions from the strong lensing regime to the weak lensing regime for angular separations ψ = 10−2 and ψ = 10−4. Top: first direct image. Bottom: first indirect image.

      

    

  
    
      Fig. 7. 
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        Primary amplification peak of a static source. The bolometric amplification of the first direct image, ℳa+, is shown as a 3D function of the source distance, R, and the angular separation ψ. Different lensing regimes are indicated. The magenta dashed line denotes the source distance of the maximal amplification at fixed ψ, Rmax. The red line at Re = 200M separates the region of extreme gravitational lensing regime and the region of WDL validity. The blue line denotes the source distance, Rws(ψ), separating the region of the strong lensing regime ([image: equation]) and the region of the weak lensing regime ([image: equation]). This boundary between the two regimes corresponds to the constant value of the bolometric amplification, ℳa+ = 1.17047, for ψ ≤ 10−2.

      

    

  
    
      Fig. 10. 
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        Primary amplification peak. The exact time delay between the first two images compared with the approximated relation.

      

    

  
    
      Fig. 11. 
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        Secondary amplification peak of a static source. The FGR amplification (identical for the first indirect and second direct images) compared with the approximated relation.

      

    

  
    
      Fig. 12. 
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        Secondary amplification peak of a static source. The bolometric amplification of the first indirect and the second direct images of a static point source located in the front of the compact lens at different distances, R, are shown as a function of the angular separation from the caustic line, ψ. The solid lines correspond to the first indirect images, and the dashed line corresponds to the second direct images.

      

    

  
    
      Fig. 13. 
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        Total bolometric magnification of uniform-brightness circular source with radius ν = 10−3M, located behind the lens (upper panel) and in front of the lens (bottom panel), as a function of the angular separation ψ.

      

    

  
    
      Fig. 14. 
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        Light curves of the first three images of the point source on a circular Keplerian orbit with radii of R = 6M (top), R = 20M (middle), and R = 100M (bottom) seen by an equatorial observer.

      

    

  
    
      Fig. 15. 

      
        [image: thumbnail]
      

      
        Primary amplification peak of a source in Keplerian circular orbit. The bolometric amplification of the first two images of a source approaching the observer (moving away from the caustic line) is plotted as a function of angular separation, ψ, at different source distances R. The solid lines correspond to the first direct images, and the dashed line corresponds to the first indirect images.

      

    

  
    
      Fig. 16. 
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        Secondary amplification peak of a source on a Keplerian circular orbit. The bolometric amplification of the first indirect and the second direct images of a source moving away from the observer (moving away from the caustic line) is plotted as a function of angular separation, ϕ, at different source distances, R. The solid lines correspond to the first direct images, and the dashed line corresponds to the first indirect images.

      

    

  OEBPS/aa45426-22-fig9_small.jpg





OEBPS/aa45426-22-eq27.gif
b = bos (l

JRIM





OEBPS/aa45426-22-eq26.gif
bs: = % }bw +\[4bE + b3






OEBPS/aa45426-22-eq29.gif
YR





OEBPS/aa45426-22-fig14_small.jpg





OEBPS/aa45426-22-eq28.gif
At = (4JRW+3) My





OEBPS/aa45426-22-eq23.gif





OEBPS/aa45426-22-eq22.gif
B> 1





OEBPS/aa45426-22-eq24.gif
2/VR/M









OEBPS/aa45426-22-eq38.gif





OEBPS/aa45426-22-eq37.gif





OEBPS/aa45426-22-eq33.gif
B(R, )





OEBPS/aa45426-22-eq35.gif
[(2vV MR)





OEBPS/aa45426-22-eq30.gif
12
Co(RM)=0.913 (1 - ————— .
974+ R/M





OEBPS/aa45426-22-eq31.gif





OEBPS/aa45426-22-fig1_small.jpg





OEBPS/aa45426-22-eq49.gif





OEBPS/aa45426-22-eq45.gif





OEBPS/aa45426-22-eq44.gif
s CaAR M) F (0, )M
M5,y = 2R FOPMT

2RV [4+





OEBPS/aa45426-22-eq41.gif





OEBPS/aa45426-22-eq40.gif
(0 — B) /(D + B).





OEBPS/aa45426-22-eq43.gif
B(R, )





OEBPS/aa45426-22-eq50.gif





OEBPS/aa45426-22-eq59.gif





OEBPS/aa45426-22-eq57.gif
. = 4 10°
M, 1GHz





OEBPS/aa45426-22-eq52.gif
Qx =/ M/R





OEBPS/aa45426-22-fig15_small.jpg





OEBPS/aa45426-22-eq60.gif
m





OEBPS/aa45426-22-fig6_small.jpg





OEBPS/aa45426-22-eq8.gif





OEBPS/aa45426-22-eq4.gif





OEBPS/aa45426-22-eq6.gif
R + R” — 2Rw cos§,
cos db = (R” + R — w*)/(2RR)).





OEBPS/aa45426-22-eq7.gif
b(Ag, R) (b(Ad, R) — b(A¢ —d¢, R))
Rsing w

(A, R) =






OEBPS/aa45426-22-eq66.gif
1 — bt
cos | - arccos
3 b





OEBPS/aa45426-22-eq69.gif





OEBPS/aa45426-22-eq68.gif





OEBPS/aa45426-22-eq63.gif





OEBPS/aa45426-22-eq72.gif
APy . = AP(K,00),





OEBPS/aa45426-22-eq3.gif





OEBPS/aa45426-22-eq78.gif
a2 [F(1_B (M T
L o T—2M/r

:zm[" (Q+ P —2M) F (x.k) +20E (1,b) +

sin2xy/1 — K2 sin?
K KT (K ok
+OK — T+ Kysiny ik, (Kv,xsk)+

+ KsT (Kb |,





OEBPS/aa45426-22-eq77.gif
| dr
T—2M/r





OEBPS/aa45426-22-eq79.gif





OEBPS/aa45426-22-fig2.jpg





OEBPS/aa45426-22-fig3.jpg
a/n






OEBPS/aa45426-22-eq76.gif
o = —arcsin (R™'by/T—2M/R
( /R)





OEBPS/aa45426-22-fig4.jpg
Time delay [GM/E]

3
Ad/n





OEBPS/aa45426-22-eq75.gif
e
Ap =2 (g) [2K (k) = F (xg:k) = F (xoo: k)]





OEBPS/aa45426-22-eq80.gif





OEBPS/aa45426-22-eq83.gif





OEBPS/aa45426-22-fig8.jpg
Impact parameter

Impact parameter

103

102

I~ Extreme

lensing regime:

Extreme =
lensing regime:

10 102

Full GR ——
Full GR Approximation
Weak Deflection Limit ——

108 10* 10° 108 107 108
Source distance R[M]

109





OEBPS/aa45426-22-fig10_small.jpg





OEBPS/aa45426-22-eq82.gif
Ky = o — eI M)
P(Q+ P —2M)





OEBPS/aa45426-22-fig9.jpg
102
00

[.o/ND] Aeje

L
(o] <
| 1

o o

— ~—

p awiL

1077 10% 10° 10* 10°% 102 10!

1078





OEBPS/aa45426-22-fig12_small.jpg





OEBPS/aa45426-22-fig4_small.jpg





OEBPS/aa45426-22-fig3_small.jpg





OEBPS/aa45426-22-fig18_small.jpg





OEBPS/aa45426-22-fig12.jpg
0—1

1077 10® 10° 10* 102 102 1

1078





OEBPS/aa45426-22-fig11.jpg
Amplification

Full GR =
Full GR approximation = = =

102 103 104
Source distance R[M]

109





OEBPS/aa45426-22-eq12.gif
Blag





OEBPS/aa45426-22-fig13.jpg


OEBPS/aa45426-22-fig16.jpg
1078 10”





OEBPS/aa45426-22-eq13.gif





OEBPS/aa45426-22-fig15.jpg
<
(@]
3.

108 107 10% 10° 10* 102 102 10" 1°





OEBPS/aa45426-22-eq10.gif
Blag





