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Optical afterglows of Gamma Ray Bursts (GRBS)

Viete ako chuti vzdialeny Vesmir ?



O com to bude?

profesionalna astronomia
v ,,amatérskych® podmienkach

Pozorovanie optickych prot’ajskov zableskov
ziarenia gama (GRB)

Poviem Vam o:
1. Historii GRB
2. Co su to za objekty a preco su zaujimaveé

3. Ako sa daju pozorovat’




Historia GRB

Objavené - 1960 — 73 vojenskymi satelitmi VELA
GRB 670702
Klebesadel, R. et al. (1973). "Observations of Gamma-Ray

Bursts of Cosmic Origin". Astrophysical Journal 182: L85.

Potvrdené velkym mnozstvom projektov, Apollo, Venera
Compton Gamma Ray Observatory — GRB su izotropickeé

Prvé pozorovanie optického dosvitu GRB 970228, detegcia
BeppoSax, pozorovanie WHT, neskér HST, ...



Co je to GRB a preco su zaujimavé

GRB (gamma ray bursts) su najenergetickejsSim fenoménom
vo vesmire. Trvaju od zlomkov sekund po hodiny a mézu byt
nasledované dosvitmi v X, UV, Ci optickom a radiovom obore.

GRB mb&zeme rozdelit.

1. Kratke ,bursty” trvajuce menej ako 2 sekundy
2. DIhé ,bursty” trvajuce aj ovela viac ako 2s

3. Exoti ako GRB 060218A



Kratke ,bursty”

Kratke GRB k nam prichadzaju z mensej vzdialenosti a
su CastejSie

* Iba pre par z nich bola lokalizovana materska galaxia
» pévodom nie su supernovy!
» pozorujeme kratke GRB v starych galaxiach z malym z
- zrazka dvoch CD, alebo NH, alebo CD a NH ?
(Sir Martin Rees 1990)
» Magnetar giant flares, 27.12.2004 SGR 1806-207?



Dihe ,bursty”

DIhé GRB su zriedkavé, maju velké z a charakterizuje ich
podobna celkova energia, ide o jeden typ objektu?

* maju celkovu energiu prevazne v rade 10%* ergs (1047 J)
* energia je uvolnena v jetoch
» astrofyzici sa takmer zhoduju

collapsar
preco prave takto?
» dlhé GRB boli pozorované len v miestach kde sa nachadzaju masivne
hviezdy: nepravidelné galaxie, ramena Spiralovych galaxii
* mame niekolko pozorovani, kedy supernova nasleduje GRB, typ Ib/c
GRB 060218 (SN 20064aj), GRB 030329 (SN 2003dh),
GRB 980425 (SN 1998bw)



Dnesné pozorovania

Co sa dnes pouziva na pozorovanie GRB?

- druzice: Swift, Integral, BeppoSAX , HST, XMMT, Chandra...
e ground T: VLT, Keck, Gemini, WHT, SALT, VLA NRAO...
Monteboo, BART, ....



Dnesné pozorovania

Ako to dnes funguje:
- vzplanie GRB
* GRB je detegované
* sprava sa posiela
na Zem a lov sa zacCina






Motivacia

... preco pozorovat taketo objekty?
 zrejme to bude zlozité

» takychto pozorovani nebude vela

» chce to lepSiu techniku

PRETOZE  pozorujete objekty o ktorych vieme takmer nic
 venujete sa aktualnym problémom astronémie

» pomocou dostupnej techniky robite velmi cenné
pozorovania

 a jedna sa o0 naozaj exotickeé objekty
Z hranic znameho vesmiru!

Ciel:
identifikacia — poloha — svetel'na krivka, spektrum



Princip pozorovania GRB

e GCN Circulars

http://gcn.gsfc.nasa.gov/invitation.html
scott@lheamail.gsfc.nasa.gov
Scott Barthelmy

« Web

http://grb.sonoma.edu/ - Real Time Sky
http://grad40.as.utexas.edu/ - GRBblog

GRB 050904 z = 6,29
Rozhodujuca je rychlost’

par sekund po detekcii pride email s polohou burstu od druzice,
ktora ho detegovala



TITLE: GCN GRB OBSERVATION REPORT

NUMBER: 5502

SUBJECT: GRB 060904: Swift detection of a bright burst
DATE: 06/09/04 01:21:19 GMT

FROM: Scott Barthelmy at NASA/GSFC

D. Grupe (PSU), S. D. Barthelmy (GSFC), D. N. Burrows (PSU), M. M. Chester (PSU),
N. Gehrels (NASA/GSFC), S. T. Holland (GSFC/USRA), S. D. Hunsberger (PSU),

J. A. Kennea (PSU), H. A. Krimm (GSFC/USRA), C. B. Markwardt (GSFC/UMD),

F. E. Marshall (NASA/GSFC), D. M. Palmer (LANL), M. Stamatikos (NASA/ORAU) and
M. C. Stroh (PSU) report on behalf of the Swift Team:

At 01:03:21 UT, the Swift Burst Alert Telescope (BAT) triggered and located GRB
060904 (trigger=227996). Swift slewed immediately to the burst. The BAT on-board
calculated location is RA,Dec 237.743, +44.966 {15h 50m 58s, +44d 57' 57"} (J2000)
with an uncertainty of 3 arcmin (radius, 90% containment, including systematic
uncertainty). The BAT light curve shows 3 little peaks starting out and then a large peak
at T+55 sec and a total burst duration of about 85 sec. The peak count rate was ~9000
counts/sec (15-350 keV), at ~55 sec after the trigger.

UVOT took a finding chart exposure of 100 seconds with the White (160-650 nm) filter
starting 75 seconds after the BAT trigger. No afterglow candidate has been found in the
initial data products. The 2.7'x2.7' sub-image covers 100% of the XRT error circle. The
typical 3-sigma upper limit has been about 18.5 mag. The 8'x8' region for the list of
sources generated on-board covers 100% of the XRT error circle. The list of sources is
typically complete to about 18 mag. No correction has been made for the expected
extinction corresponding to E(B-V) of 0.02.


mailto:scott@lheamail.gsfc.nasa.gov

TITLE: GCN GRB OBSERVATION REPORT
NUMBER: 5506

SUBJECT: GRB 060904: TAROT optical observations
DATE: 06/09/04 02:51:49 GMT

FROM: Alain Klotz at CESR-CNRS

Klotz, A. (CESR-OMP), Boer M. (OHP), Atteia J.L. (LATT-OMP) report:

We imaged the field of GRB 060904 detected by SWIFT (trigger 227996) with the TAROT robotic
telescope (D=25cm) located at the Calern observatory, France.

First image was acquired 26.8s after the GRB trigger (9.4s after the notice). The field elevation
decreased from 10 degrees above horizon and weather conditions were excellents. First image was
acquired during the prompt phase.

Date of trigger : t0 = 2006-09-04T01:03:21.600

First image is 60.0 exposure trailed. No OT is visible in the XRT error box (Grupe et al. GCNC 5502)
t0+26.8s to t0+86.8s : R > 16.0

Second image is 30.0 exposure. No OT is visible: t0+93.7s to t0+123.7s : R > 17.3
We co-added a series of exposures. No OT is visible: t0+93.7s to t0+376.2s : R > 19.5

Magnitudes were estimated with the nearby USNO-B1 stars and are not corrected for galactic dust
extinction.

N.B. Galactic coordinates are lon= 71.6566 lat=+50.2105 and the galactic extinction in R band is 0.0
magnitudes estimated from D. Schlegel et al. 1998ApdJ...500..525S.

This message may be cited.


mailto:Alain.Klotz@free.fr

TITLE: GCN GRB OBSERVATION REPORT
NUMBER: 5522

SUBJECT: GRB 060904A: Subaru NIR observation
DATE: 06/09/04 16:14:48 GMT

FROM: Nobuyuki Kawai at Tokyo Tech

K. Aoki, |. Tanaka (Subaru Telescope, NAOJ) and N. Kawai (Tokyo Tech)report
on behalf of the Subaru GRB team:

"We began observing the field of GRB 060904A (Grupe et al., GCN 5502)with
MOIRCS on the 8.2m Subaru Telescope at ~6 UT (5 hours after theburst).

In the stacked image of the 18 x 120 sec exposure (mid time UT 6:24)in Ks
band, we detected an object with 20.2 mag in the XRT errorcircle, though the
object may be extended. In the the J band imageof 21 x 120 sec exposure (mid
time UT 7:13), we did not detect anobject brighter than 21.0 mag in the XRT
error circle. The magnitudeswere estimated based on the 2 MASS objects in the
field."


mailto:nkawai@hp.phys.titech.ac.jp

Princip pozorovania GRB

» Opticky dosvit GRB este nebol na Slovensku pozorovany
* CR 2 dalekohlady + jeden sa stavia, iba jedna detekcia
* GRB 050922C Monteboo observatory 0,6m a 0,4m

(F. Hroch, T. Henych, R. Novéak, R. Hudec, M. Jelinek, M. Kocka)
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Preco je relativhe malo pozorovani
dosvitov GRB

» Len zlomok detegovanych GRB ma aj opticky dosvit

» Ak aj dosvit je, vacsinou je velmi slaby a rychlo pohasina
» Svoju rolu hra aj: schopnost’ urcCit presnu polohu
 nepriazniva poloha na oblohe

* poCasie...

GRB 060111B




Motivacia ll ....

* Aj napriek niekolkym tedriam, ktoré dobre koreSponduju z vacsinou
pozorovanych GRB, je studium tychto fenoménov ani nie v plienkach!
» Pozorovanie GRB urcite len tak skoro nevyjde z médy!
» M6zete pozorovat nieCo takeé ako:
GRB 060218A
* Nikto ni€ podobné este nevidel
* P6vod: galaxia 440 mil. Ly
* Novy typ supernovy?
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Chcete ochutnat vzdialeny Vesmir?

Najvzdialenejsi objekt IOK-1 z = 6.964 ~ 12.88 miliard ly
NajvzdialenejSi GRB 050904 z = 6,29, SWIFT

Vdaka druziciam Swift a INTEGRAL a s vyuzitim internetu je
dnes mozné pozorovat miesta na oblohe, kde boli detegovane
GRB uz par sekund po vzplanuti...

Preto, nech sa paci, ochutnajte vzdialeny vesmir

Enjoy GRBs ©



,7Astronomia je predmet, v ktorom idu objavy stale dalej a dalej. Je to predmet,
ktorému sa oplati venovat, pretoze moézete rozriesit problémy, ktoré minulé generacie
nemohli. Je Uzasne, ze mate Sancu rozriesit problémy o ktorych nikto v minulosti ani
neuvazoval, pretoze pridu noveé objavy a budete mat’ lepSie postupy, citlivejSie
teleskopy a rychlejsie pocitace...”

Sir Martin Rees (pre IAN, IAU GA Praha 2006)




