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HMXB LMC X-4

- Mys =1.57+0.11 M.; M. =18+ 1 M. (Kelley et al. 1983), O type star
- Porp = 1.4d; Pspin = 13.5s; Psyp =~ 30.4d (Molkov et al. 2015)

- L, ~2-10%%ergs—! (Levine et al. 1991)
frequent X-ray flares few 1039erg5 ! ( e.g. Brumback et al. 2018)

LMC X-4 is a benchmarlke bo s%u,dv S—-0 modulakions:
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Mownitoring : 2019-08-24 to R019-07-09

58630 58640 58650 58660 58670

t (M)D)




5555555555555555555555555

Super-Orbital Phase Resolved Spectroscopy
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Ik is a flux diminishing
0f the same model
(tested with nkhecomp)
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How does ik change the broad-band s[ﬂ@.&ruw\ with SO [pkase?

What can we say about the soft excess?

1. Determine the spectrum at high flux (XRT+NuSTAR)
2. Study the variation at different phases




1. Model of high flux epoch

TRabs * (

Physical Model

100

keV?2 (Photons cm—2s lkeVv~1)

TBABS Ny (1022cm™2)  0.08 (fixed)
DISKBB kT, (keV) 0.065+0-01%
Norm (79) x 10°
. COPLREFL  log( &) 3.04 £ 0.04
I’ 0.775 (fixed)
Ecui(keV) 18.20 (fixed)
Efold(kCV) 14.99 (ﬁxed)
Z 0.037 = 0.007
S log(&) ~ 3.04 e a*:.;','*-,,,,,.:\,,: | Norm (1.3(')/81 0.11) x 107!
kT, ~ 0.065keV o q'}"ﬁ‘ BWCYCL & 2.970 4
z ~ 0.037 R " 5 0.41 +0.11
N paati ol kT, (keV) 6.20 + 0.17
Ly A ro (m) 85520
+0.09
s h

-0.09

1.08 (446)

(da-mo)/err

Energy [keV]



2 . Superwﬁrbuht Fh&sewresotved Spet‘:&ras&mpv

Only flux variakion ?

Is the flux variation enerqgy - mc&epemd@.mﬁ? e K*(L\pgk flux model)
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2 . Sup@.r*@rbi;&at Pkasewr@.satvad Sp@.&:‘%rosaopv

1s the flux variation enerqgy - de.pemdev\% —T Babs*(diswbb-woF@Lraﬂ*BWf:v{:t)

Free normalizatkions
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Conclusions

A. Light curve modulation:

. 1st order effect of disk pr
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B. Mismalbch between hard and soft emission: W
‘ Zv\d orM tilk wf the c&psl«f




Additional slides




Semimpkemamev\oiogmat model
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BAT MﬁkﬂomP
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XRT TBabs*(diskbbrpow)




Joimt fitk feasible
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supersonic
flow

magnetic field

s

photons

/ B e sonic surface
- . N

observed x-rays

\ suﬁsonic J(gs 'em™?) T (K) Vin/C Z, (cm) Zirap (Cm) Zsp (cm) Lcric (erg/s)
ow N

5.25 x 107 2.04x107  0.02 1.09x10* 2.10x107 3.57x10° 5.52x10%®

neutron star

thermal mound polar cap




“ Last two digits of the Swift/XRT OBSID: 000335380XX
"Psu P XRT ObSIDa

0.00-0.05 34
0.10 - 0.15

0.20 - 0.25

0.25 - 0.30

0.30 - 0.35
0.35-0.40 16
0.40-0.45 17
0.45-050 19,20

0.60-065 45

0.65-0.70 25,47
0.70 - 0.75 26,48
0.80-0.85 29
0.85-0.90 30
0.90-0.95 32




