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oW 10 ST / GEffrzl [ays?

" Absorbed by the Earth’s
atmosphere

" Use rockets, balloons or
satellites

Gan‘tiocus gamma rays ..

v4ﬁ§§fﬂ‘7@re( oOrs: Nal ot
crystals, silicon-strips, CdZnTe

Balloon
experimen
t



Vela P oJrch ( 209-1949

FIRST GAMMA-RAY BURST

1500

counts/second

Time (seconds)

= Discovered in 1971

while looking for nuclear
test ban violations




Fluence, 50-300 keV (ergs cm™)

" 9 years of GRBs — no repeats in location
" Birth cries of black holes?



Briggs et al. 2002

Shortest burst IS 6 ms
Longest is 2000 s

WO classes
e Divide at =2 seconds

e Shorter bursts are
“harder”

Onlﬂong bursts have

“afterglows”
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BeppoSa observation of GRES70228 field

[glows
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8.5 hours after GRB

5 days later

" Discovered in 1997 by BeppoSAX satellite




ght persists for months

" Redshifts from host galaxies = distances
" Record: z=4.5 - 12 billion light years
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= Super-supernova — death of star ~ 100 M,
" Material remaining after burst - afterglow



Credit: Dana Berry

Cregiafurore-
= Death spiral of 2 neutron stafS or black holes

" Possible origin of short bursts



SWITT Garrirra-ray suUrst Wissior

rvey of “hard” X-ray sky
" Nominal 2-year lifetime



SWITT Jn SIS

a UltraVIOIet/OptlcaI ‘\
Telescope (UVOT) Pl

* X-ray Telescope
(XRT)

" Autonomous

“Je-pointing, 20 - 70
SEC

ghibedrd and ground Swift in w7

iyyers GSFC

cleanroom | .
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= Spacecraft autonomous_ly slews to GRB position in 20-70 s
_..:——-—-

= XRT determines position to <5 arcseconds

" UVOT images field, transmits finding chart to ground

BAT Burst Image XRT Image UVOT Image
. N T B B | E—— v CErTEEES
- LVOTS W o
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N "% ; 2
T<10 sec T<100 sec T<300 sec

6<4’ 6<5"



st sensitive gamma-ray imagerfver
" CdZnTe detectors
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CdZnTe detectors

BAT Structure

Coded aperture mask



BAT Characteristics

Telescope
17 arcmin FWHM

Timing Resolution | 100 microseconds
Field of View 2 Steradians, partially-coded

15— 150 keV
5200 cm’
0.2 photons/cm’/s

195,000 cps (entire array)
Autonomous




positions
"CCD
spectroscopy

Grazing incidence mirrors




XRT Characteristics

3.5 m Wolter I, 12 shells

Telescope PSF 15 arcsec HPD @ 1.5 keV

2.5 arcseconds (2 sigma)

E2V CCD-22

0.14 /1.1 milliseconds

Effective Area 110 cm’@ 1.5 keV Cas A
Sensitivity 2x10™ erg em™s™ in 2x10% - .
> 45 Crabs (45,000 cps) First light

image
1/5/05




Installation of UVOT &
onto Swift S/C

= Arcsec ima

ging =
= 2ctroscopy

\J

= 24" mag sensitivity (1000
Sec) -

" Finding chart for other
observers




UVOT Characteristics —
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| Sunshade
~ " shielding
UVOT &
XRT

= =

Solar
Panels
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Hurricane Frances
September 1, 2004
5 PM EDT Wednesday
NWS TPC/National Hurricane Center
Advisory 32
Current Center Location22.0 N 71.0 W
Max Sustained Wind 140 mph
Current Movement WNW at 15 mph
® Current Center Location
Forecast Center Positions

H Sustained wind > 73 mph

& Potential Day 1-3 Track Area

) Fron 1 Bl Hurricane Warning
A ‘ Hurricane Watch
A‘ squat 3 2one
NWS TPC/National Hurricane Center
Advisory 19
Current Center Location 26.8 N 822 W
Max Sustained Wind 140 mph
M Current Movement NNE at 22 mph
[ & Current Center Location
2 @ Forecast Center Position
H Sustained wind > 73|
/ Bl S Sustained wind 387
D Sustained wind < 39
H’ (.. Potential Day 1-3 Track A
1 T Potential Day 45 Track A
Hurricane Warning
3 mmm Tropical Storm Waming
: Tropical Storm Watch
80H 7 6 601

b agnama:

Frances 9/4

&
l

IR A o 2004 00152

Jeanne 9/25



little bit of
wind...




it laugcn 11/20/04
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SWITE OLIFST rIstory

GRBs Imaged by BAT

4

GRBs per Day
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= BAT detectlon rafe IS 92 + 20 GRBs/yr (cf. 100 pred|cted)
- "—'angersme}ude long GRBs, short GRB, XRF, SGR, XRBs
BAT background is 12 kHz (cf. 17 kHz predicted)
" Autonomous slewing enabled and working
" Of 23 GRBs imaged by BAT, 9 autonomous slews & 3 ToO

slews
" BAT GRB positions good to ~1 arcmin
" XRT GRB positions good to ~2 arcsec >

ﬂbT GRB positions good to <1 a T —
WAT & XRT
Ift look direction soon to be a GCN notice

" Observatory will be fully operational by Apr. 5, as promised




— fluence in top 1% of all

pursts

— duration In top 2% of all
bursts

— Optical and IR observations ]
during prompt phase R
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S GRB041223 — first x-ray afterglow

15"

pipeline A

o - GRB041224

5000

() 4000t

—-200

optical afterglow ;

- GRB041226

|
(R

=200 0 200
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5000 ‘
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= GRB050126 — first re 7=120) (Keck)_
GRBOSOZOZ —first short burst — pbut no slew

GRBO0O50128

9000 - cRBO5K02154a

GRB050202

0 50 100
t(s)

Fafmmaosien XRF050215b

> * Observed by Swift & HETE
* Epeak < 30 keV
* Very weak x-ray afterglow
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SRBO50315 — redshift 4,949 (Vagellzan)r

GRB050219a

-50 0 50 100 ; -30 0 30
: t(s)

" GRB050318A —RXTE and Swift
—Magellan redshift 1.44 — first UVOT
_afterglow detection!

" GRB0O50319A —Japanese 14 inch
telescope detects afterglow! - ROTSE
detects 16" mag object 27 s after burst




44 members using telescopes that span the globe
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Ol Burst = 60 Days Oid

: . \Triqng

ellew GRBs,éﬁRs, etc. on th%amma—ra? o —
- Coordin ork or the'GRB Skymap site

" Join the Global Telescope Network and monitor
GRBs and Blazars over the Internet (later talk)




O rriore Inforrmnetor):

Nttp://swift.sonoma.edu
" http://grb.sonoma.edu
- qttp'//gtn sonoma.edu

R e 502 Nt
-or Google Cominsky Bohemian

Credit: Rory McNamara


http://swift.sonoma.edu/
http://grb.sonoma.edu/
http://gtn.sonoma.edu/
http://gtn.sonoma.edu/
http://gcn.gsfc.nasa.gov/
http://imagine.gsfc.nasa.gov/
http://www.metroactive.com/papers/sonoma/01.12.05/blackholes-0502.html
http://www.metroactive.com/papers/sonoma/01.12.05/blackholes-0502.html
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