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Gamma ray burst one. of the most energetlc =
explosmns in the unlverse ' |
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Neil Gehrels Swift Observatory

- -
-----

-
- )
------

UV/Optical e,
Telescope ' :
Burst Alert Teleidefys

Telescope = W k.
(Eucic )Y . Gehrels®tal. (2004)
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observe the dlstant unlverse '
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Credit: Sebastian Reisch (U 'tamQa)/NASA qudard/HoIIénd étal. e



GRBs act as beacons throughout cosmlc tlme to
observe the dlstant universe

-

Closest GRB (GRB 980425)

S 130 million Ilght years
(nght traveI t|me 130 mllhon years)

Credit: Sebastian Réisch (U 'I-:am'p.a)/NASA Goddard/Holland et al. (2000) .



GRBs act as beacons throughout cosmlc tlme to |
observe the dlstant universe . SRR

i v . ‘Majorityof GRBs = __

as"

= nght travel tlme 10 4 b||||on years
- (Peak of star formatlon)

" Credit:"Sebastian Reéisch (U 'l':am'p.a)/NASA Goddard/HoIIend ét al. (2000) -



-Phy5|cal orlglns of GRBs g“ |
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~ Life is more
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GRB210619B
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~ The first pulse shape catalog



ﬂ'Humans are better at recogmzmg complex pattern "

: _than computer

: PuIses seIected by computer
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. Figure ‘c_retjit:'Ca_rter Mu'_rawsk»i (U TamPa) :
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Helps from a few dozen NASA volunteers and students
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Y Eduardo Antonini, -
Orleo Marinaro, -
‘.And many more

J.O.hh.-Yablo:hsky- Kath'erlné;l(‘uri'lo.\/’ _ CarterMuraWSkl 'Sebastlan Re|sch



Identlfymg structures

As'mp'e pulse - . Apulsefollowed by extended emission -
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~ Consistent results from volunteered reviewers

Preliminary Pulse Shape Distribution from Citizen Scientists
(Reviewer can choose up to two classifications for each GRB)
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Fi'g'ur_e‘ credit: Marco Zaccaria ,Di'Frai'_;a (NASA v’oIUnteér)- -

-




Amy Lien'(alien@ut.edu)

Burst Chaser.on Zooniverse .

Unveiling the mysterious origin of
gamma-ray bursts

l’&
Learn more

-

Join us at https://www.zooniverse.org/projects/amylien/burst-chaser

' 4

| Expand the sample size and collect more puIse structures i 5
" . "+ Invite more volunteers to classify. each burst so we can get better statlstlcs
e Bu|Id the f|rst pulse structure catalog to unverl the true nature of gamma ray bursts






