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http://www.nasa.gov/press-release/goddard/2016/nasa-s-nicer-mission-arrives-at-kennedy-space-center
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NASA Johnson “Unlocking Secrets of Neutron Stars with NICER” YouTube
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Chandra, Hubble, and Spitzer image (NGC 1952)
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Dustin Farrell “Transient” (vimeo) https://vimeo.com/245581179
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Photonuclear reactions triggered by lightning

discharge

Teruaki Enoto', Yuuki Wada??, Yoshihiro Furuta?, Kazuhiro Nakazawa?®*, Takayuki Yuasa’, Kazufumi Okuda?,
Kazuo Makishima®, Mitsuteru Sato’, Yousuke Sato®, Toshio Nakano?, Daigo Umemoto® & Harufumi Tsuchiya'”

Lightning and thunderclouds are natural particle accelerators'.
Avalanches of relativistic runaway electrons, which develop in electric
fields within thunderclouds*>, emit bremsstrahlung ~-rays. These
~-rays have been detected by ground-based observatories*™, by
airborne detectors'® and as terrestrial ~-ray flashes from space®'%,
The energy of the ~-rays is sufficiently high that they can trigger
atmospheric photonuclear reactions'%!>-!° that produce neutrons
and eventually positrons via 31 decay of the unstable radioactive
isotopes, most notably 1°N, which is generated via "N+~ — N +n,
where ~ denotes a photon and 7 a neutron. However, this reaction
has hitherto not been observed conclusively, despite increasing
observational evidence of neutrons”***! and positrons'®?? that are
presumably derived from such reactions. Here we report ground-

minute. The observed decay timescale and spectral cutoff at about
10 megaelectronvolts of the ~-ray afterglow are well explained by
de-excitation ~-rays from nuclei excited by neutron capture.
The centre energy of the prolonged line emission corresponds to
electron-positron annihilation, providing conclusive evidence of
positrons being produced after the lightning.

With the aim of detecting ~-rays from powerful and low-altitude
winter thunderclouds along the coast of the Sea of Japan, we have been
operating radiation detectors since 2006%2%% at the Kashiwazaki-
Kariwa nuclear power station in Niigata (see Methods section
‘GROWTH collaboration’). On 6 February 2017, a 14
discharges occurred at 08:34:06 urc, 0.5-1.7}
four radiation detectors (labelled ‘A’ to ‘D), seg
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RHESSI @2h & UL TGFDAE & BED LS,

Fishman et al., Science (1994); Smith et al., Science (2005) | https://svs.gstc.nasa.
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Japan's NHK television filmed rare electromagnetic
bursts called 'sprites' at 10,000 frames per second.

https://www.youtube.com/watch?v=rnOMy2ivh2U
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http://kyoto-open.science
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Classify

Note: Please always classify the galaxy in the centre of the image.

SHAPE
Is the galaxy simply smooth and rounded, with no sign of a disk?

https://www.zooniverse.org . f ® ¥



https://www.zooniverse.org
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FOUR Classification Examples

Classify Here are some example classifications of some typical images you might see.

About

Classification
Examples

FAQs
Education

The Scientists
The Developers
The Moderators

Stargazing Live
Profile

Talk

Blog

Blotch Six fans from three sources Blotch
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“Open Science”
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“Collaboration”
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“Known Knowns, Known unknowns,
and Unknown unknowns” (by D. Rumsfeld)
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U.S. Department of Defence news briefing, February 12, 2002
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SpaceX-11 O v hD¥T5 kT (2017F6H3H)

LAUNCH: CRS-11 ——
?TARTUP MAE(-O STAGE 1' BOOSTBACK BURN STAGE 1 LANDING DRAGON DEPLODY
 — . NN Y fo———————— ] —
(© E— © E— ® ® ,_‘ * SPACE )(
LIFTOFF MAIN ENGINE CUTOFF STAGE 1ENTRY BURN SECOND STAGE ENGINE CUTOFF ARRAY DEPLOY

SpaceX “CRS-11 Hosted Webcast” YouTube


https://www.youtube.com/watch?v=JuZBOUMsYws
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NASA Team Captures Hayabusa Spacecraft Reentry
https://www.youtube.com/watch?v=gfYA4{-AILO (YO(.&TLIKP@ A


https://www.youtube.com/watch?v=gfYA4f-AIL0
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http://solarsystem.nasa.gov/galleries/pale-blue-dot
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