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• Gamma-ray burst (GRB) science
• Three instruments work together to 

observe GRBs and afterglow in the 
gamma-ray, X-ray, optical, and 
ultraviolet wavebands

• It was launched into a low-Earth orbit 
on a Delta 7320 rocket on November 
20th, 2004



Name
• Swift is named for a bird of the same name. 
• It can change angles very quickly in mid-flight, like Swift will do. 



History
• For over 30 years astrophysicists have puzzled over the origin 

of gamma-ray bursts
• 1997—BeppoSAX discovered lingering X-ray emission from a GRB 

called afterglow



The main mission objectives

• Determine the origin of gamma-ray bursts. 
• Classify gamma-ray bursts and search for new types. 
• Use gamma-ray bursts to study the early universe. 
• Perform a sensitive survey of the sky in the hard X-ray band.



BAT
• monitors the entire sky to catch a GRB and calculate an initial position

XRT

• Armed with the position, the Swift spacecraft autonomously slews to 
bring the GRB into the Swift's X-Ray Telescope (XRT) and Ultra-
Violet/Optical Telescope (UVOT) fields-of-view within 90 seconds

UVOT



What is the timeline of events that occur when a GRB is 
detected?
• 0s: GRB detection
• 20s: Slew Begins/BAT approximate location distributed
• ~ 50s: GRB acquired
• 70s: XRT location distributed
• 240s: UVOT finding chart distributed
• 300s: XRT light curve distributed
• 1200s: XRT spectrum distributed
• ~ 60,000s: All automated observations complete (20,000 sec 

exposure)





BAT





BAT detector--CZT



XRT







UVOT

• a white light filter; 
• a field magnifier; 

two grisms;
• U, B, and V filters; 
• two broadband UV 

filters centered on 
180 and 260 nm; 

• a narrow UV filter 
centered on 220 nm.









Swift results--GRB



Swift results--supernova
• This large-size star is expected 

to be a red supergiant star with 
an initial mass of 19–20 M⊙
based on the mass–radius 
relation of the Galactic red 
supergiants, and it represents 
one of the most largest and 
massive progenitors found for 
SNe IIP. 



Einstein Probe (EP) mission

0.5-4 keV X-rays
large instantaneous field-of-view (60°×60）
novel micro-pore “lobster-eye” optics

a smaller field-of-view (1°×1°) X-ray 
telescope —follow-up observations of newly-
discovered transients
97-minute orbit



Summary
• With its large field-of-view and high sensitivity, the BAT detects about 

100 GRBs per year, and computes burst positions onboard the satellite 
with arc-minute positional accuracy.
• The XRT takes images and is able to obtain spectra of GRB afterglows 

during pointed follow-up observations. The images are used for higher 
accuracy position localizations, while light curves are used to study flaring 
and the long-term decay of the X-ray afterglow.
• The UVOT takes images and can obtain spectra of GRB afterglows during 

pointed follow-up observations. The images are used for 0.5 arc second 
position localizations and following the temporal evolution of the 
UV/optical afterglow. Spectra can be taken for the brightest UV/optical 
afterglows, which can then be used to determine the redshift via the 
observed wavelength of the Lyman-alpha cut-off.
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