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X-ray Includes immediate
(Dust + gas) vicinity
Afterglow absorption:
Powerful diagnostic of
circumburst medium
Optical Excludes immediate
(Gas) vicinity
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Background @ mar

ISTITUTO NAZIONALE
’ DI ASTROFISICA

X-ray Includes immediate
(Dust + gas) vicinity
Afterglow absorption:
s LOS from close-in to
Powerful diagnostic of the host ISM
circumburst medium
Optical Excludes immediate
(Gas) vicinity

X-ray and optical absorption provide complementary diagnostic
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Scheme of absorbers
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Golden Sample: X-ray data

e Sclection of sample:

o XMM observed GRBs with redshift

o Integrated counts ~ le5 over duration of observation
e Perform time-evolving photoionisation calculations

o  GRB-specific isotropic energy
e Fit XMM spectrum using calculated model

o TBabs (single cold screen)

o TEPID only

o TEPID + optically derived neutral column
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Golden Sample: Optical data

e Optical absorption probes aggregate of LOS within host
e Estimate column density

o COG fit for equivalent widths

o Correct for dust depletion

o  Correct for ionisation
e Model in Xspec through zTBabs

o  Column density range determined from optical
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Golden Sample: Optical data

e Optical absorption probes aggregate of LOS within host
e [Estimate column density

o COG fit for equivalent widths

o Correct for dust depletion

o  Correct for ionisation
e Model in Xspec through zTBabs

o  Column density range determined from optical

All derived neutral column in agreement with TBabs best-fit
Four out of six consistent within order of magnitude, three consistent within limits!
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GRB 06 1 1 2 1 Thakur et al., in prep ' ’ INAF
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GRB 06 1 1 2 1 Thakur et al., in prep ‘ ’ INAF
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GRB 061121 @ mar
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Including neutral absorption from host is significantly changing the best-fit

Thakur et al., in prep
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logn0
7 Sp Y
%
lognO

7 L Q@ v S

ﬁp iw (ﬂ$ ﬁp 0 oX o W i& ﬁ} ﬁ? :@P ®p N 9 % % o
logNH logn0 logNH logn0
logNH = 22.4, logn = 1.9, inferred size ~ 100 pc logNH = 23.2, logn, = 3.7, inferred size ~ 11 pc
Large, diffuse and less ionised Compact, dense and highly ionised
8y*= -3, 8DOF=1 8y* =7, SDOF=2

Aishwarya Linesh Thakur Time-evolving fits to X-ray afterglows/GRBV Trieste aishwarya.thakur@inaf.it



Universita di Roma

4
GRB 061121 @ nar
'S O ASTHORSICA
GRB061121 ‘ ‘ GRB061121
z 1.314 R -3
_3 A NH(cm=2)  1.7e+23 10 10 ¢
- 10 ¢ . log(ne)(cm=3)3.7 ]
3 T
4 ,”/I [T N
L i ?‘104 10
N 10 { ln
g ! |
G ; [
0 / S 5
< i » L
210° P 510 0
& :: | —— Best-fit TEPID+optical model .E
| | Best-fit TBabs model - -
i 8| N Comparison absori model 10_5 —— TEPID only fltl 10_67 —— TEPID+neutral fit | |
L | s ‘ ‘ = 0 7 =1 0 1
107 10° 10" 10 10 10 10 10 10
Energy (keV) Energy (keV)
NH[O VIII] NH[O VIII]
=03 V/S =09
NH[O]

NH[O]

Time-evolving fits to X-ray afterglows/GRBV Trieste aishwarya.thakur@inaf.it

Aishwarya Linesh Thakur



Universita di Roma

L 4
GRB 0906 1 8 Thakur et al., in prep ‘ INAE
GRB 090618 * SPAStCivar- e
4
T
83
|(/J 5
Ho)
c
3 1]
(@)
0
o =054
5 TBabs best-fit 5
i e ————" e
< i R Hlﬂwﬂl I | " e NH 17601 e
-S TBabs
5 TEPID best-fit 5
. v“/DOF: 807/741
G o
-5
5 Equnhbnum photoion (comparison)
e s s
= 5l |..nu|JHH||{'|| , | ’{
Energy (keV)

Aishwarya Linesh Thakur Time-evolving fits to X-ray afterglows/GRBYV Trieste aishwarya.thakur@inaf.it



Universita di Roma

GRB 090618

Acceptable fit after including absorption by host separately

Thakur et al., in prep
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Conclusions

e Time-evolving ionised absorber model for
GRBs
e (Combination of X-ray and optical bands
o  Neutral column from optical
e Highly ionised dense region close-in
e Improved fits for 5 out of 6 GRBs v/s

single-screen equilibrium absorbers

Aishwarya Linesh Thakur
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Parameters
Name 060729 090618 120711A
0.54 0.54 1.405
TBass fit
NH (cm™) 9.1+0.3 x 10%° 2.540.1 x 10°"  1.7£0.04 x 10>"  9.8+0.1 x 10*!
x*/DOF 1249/1191 807/741 937/881
TEPID fit
distance (pc) 10 20 11
log(no) (cm™) 2.9¢12 24102 4.0704
Sy? (6DOF = 1) 126 48 44
TEPID + optically derived neutral column fit
NHopiica (cm™2) 3.2x10" 1.2x10%! 1.3x10%!
distance (pc) 10 16 10
log(no) (cm™) 2910 254 "
dy* (6DOF =2) 128 44 44
Thakur et al., in prep

Time-evolving fits to X-ray afterglows/GRBYV Trieste

aishwarya.thakur@inaf.it




THANK YOU FOR LISTENING!

QUESTIONS?



