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GAMMA-RAY BURSTS

SUNOTT Draairsis, )

Fermi gamma-ray sky



' GRBS ARE GREAT BEACONS
TO STUDY THEIR HOSTS

STARBURST DWARF GALAXIES
RBS CAN TRACE STAR FORMATIOI
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GRBS HAVE A CLEAN
POWERLAW SPECTRA
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WE ARE INTERESTED IN THE HOST GALAXY FEATURES



THE SPECTRA SAMPLE
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SPECTRAL FEATURE
SELECTION

e We select only strong

features, EW > 0.5A

e 22 spectral features
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Christensen et al. (2011)



METHOD

e Equivalent width
histograms:

- Rest frame

» Detected lines

» 3-sigma limits

- Logarithmic scale

 [og-normal fit as 1st
approximation
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DISTRIBUTION OF EWS

Feature Det. Lim. 1000¢EW) (A) Tlog (EW/A)
Sin/S n1111260,1260 15 20 1.08 0.34
O1/Sind41302,1304¢ 22 15 1.95 0.29

Cul1335¢ 23 16 1.64 @30
Si1va1394 9 19 0.88 37
e 69 SpECtI' d SivA1403 19 19 0.744 39
Sind1527 2716 %
CvA11548.1551 35 7 3
® Average Of 36 Fe 111608 9 24 x

0.61

Is Alua1671 26 % 0.41

Al mA1855 15 0.60

spectra per me Al 111863 14 (gr 0.58 0.53
Zn1/Cr 1112026.,2026 6 0.75 0.37

2 Zn1/Cr 1112063 206 0.50 0.49

e 52% detection rate ZmCruie x 050 049
Feni237 20 1.08 0.45

(30'87%) FenAa 15 2.00 0.25
Fe ul 16 1.45 0.39

R 16 178 0.42

Mg 4 3.76 0.30

18 0.84 0.49

Ca1n3935 7 8 1.29 031

Cana3970 7 8 0.93 0.34




EW DIAGRAM
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OF
E EXAMPLES
SOM

EW DIAGRAMS
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THE LINE STRENGTH
PARAMETER

Single parameter to
evaluate line strength

N log EW; — (log EW),
Independent of the LSP = 1 Z og EW; - (log EW),
N 4 Tlog EW, i
observed range i=1 g EW,
Can be used at any .
redshift 0 - Typ1cal EWs
s o > ( - Strong EWs
ess information than O WerkEn

comparing specific lines



LSP AND REDSHIFT

e No evolution

e High-z sample is ’
still small

Redshift



LSP AND EXTINCTION

e Stronger features A
imply more material 1
and result in more =
extinction

LSP
o

¢ Where there is more
metals there is also o .
more dust A, (mag)




LSP AND HOST GALAXIES

e Brighter / bigger
hosts have stronger
spectral features :

* Absorption is related
with the host and
not with the GRB

-16 -17 -18 -19 -20 -21 -22
Host M1700 (mag)



LSP AND HOST OFFSETS

e Decay in the
maximum as offset
Increases

e Increase in the
minimum!

* Geometric effect?
GRBs are only in star
forming regions
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IONISATION VS. ENERGY

* More energetic bursts
show higher

1onisation -

LSP -LSP

e Galaxies with higher
star formation
prOduce brlghter 51.0 51.5 52.0 52.5 53.0 53.5 54.0 54.5
bursts 0g(E_/erg)
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CONCLUSIONS

Sample of 22 lines in 69 spectra, 0.12<z<6.70

EW diagrams to compare with the sample

LSP characterises the strength of the lines:

* Does not depend on z

e Correlates with extinction and galaxy size

The energy of the burst correlates with the
ionisation (= Related to star formation)

Physical fit of histograms
distribution of column densities

to derive

the
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SCIENCE AND ASTRONOMY IN SPAIN: WORRIES

Goal of the EU for 2010
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" 33% cut of science budget since 2009
" 50% cuts in Grants (all research activities apart from staff salaries)

" 10% of replacements of retirements
" Funds gained in open competition (eg FP7 EC) retained: Severe delays of

travel reimbursement and equipment payments
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