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1.  A Digging Into The Far Side Of The Moon: Chang'E-4 Probes 40 

Meters Into Lunar Surface 

 

The subsurface stratigraphy seen by Yutu-2 radar on the farside of the moon. This schematic shows the farside's 
subsurface, which can be divided into three layers: the topmost layer is regular regolith, while the second one consists of 
coarser materials with embedded rocks. The bottom-most layer accessible by Yutu 2's radar consists of alternating layers 

of fine and coarse materials. Credits: CLEP/CRAS/NAOC and Chunlai Li et al. / Science Advances 2020 
 

A little over a year after landing, China's spacecraft Chang'E-4 is continuing to unveil secrets from the far side 

of the Moon. The latest study, published on Feb.26 in Science Advances, reveals what lurks below the surface.  

Chang'E-4 (CE-4) landed on the eastern floor of the Van Kármán crater, near the Moon's south pole, on Jan. 3, 

2019. The spacecraft immediately deployed its Yutu-2 rover, which uses Lunar Penetrating Radar (LPR) to 

investigate the underground it roams.  

"We found that the signal penetration at the CE-4 site is much greater than that measured by the previous 

spacecraft, Chang'E-3, at its near-side landing site," said paper author LI Chunlai, a research professor and 

deputy director-general of the National Astronomical Observatories of the Chinese Academy of Sciences 

(NAOC). "The subsurface at the CE-4 landing site is much more transparent to radio waves, and this 

qualitative observation suggests a totally different geological context for the two landing sites."  

LI and his team used the LPR to send radio signals deep into the surface of the moon, reaching a depth of 40 

meters by the high frequency channel of 500 MHz - more than three times the depth previously reached by 

CE-3. This data allowed the researchers to develop an approximate image of the subsurface stratigraphy.  

"Despite the good quality of the radar image along the rover route at the distance of about 106 meters, the 

complexity of the spatial distribution and shape of the radar features make identification of the geological 

structures and events that generated such features quite difficult," said SU Yan, a corresponding author who is 

also affiliated with NAOC.  

https://advances.sciencemag.org/content/6/9/eaay6898
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The researchers combined the radar image with tomographic data and quantitative analysis of the subsurface. 

They concluded that the subsurface is essentially made by highly porous granular materials embedding 

boulders of different sizes. The content is likely the result of a turbulent early galaxy, when meteors and other 

space debris frequently struck the Moon. The impact site would eject material to other areas, creating a 

cratered surface atop a subsurface with varying layers.  

The results of the radar data collected by the LPR during the first 2 days of lunar operation provide the first 

electromagnetic image of the far side subsurface structure and the first 'ground truth' of the stratigraphic 

architecture of an ejecta deposit.  

"The results illustrate, in an unprecedented way, the spatial distribution of the different products that 

contribute to from the ejecta sequence and their geometrical characteristics," LI said, referring to the material 

ejected at each impact. "This work shows the extensive use of the LPR could greatly improve our 

understanding of the history of lunar impact and volcanism and could shed new light on the comprehension of 

the geological evolution of the Moon's far side."  

 

 

 

Source: EurekAlert           Return to Contents 

The Yutu 2 drive route to the 
end of lunar day 13, mapped by 

Phil Stooke  
Credit: Sky and Telescope 

https://www.eurekalert.org/pub_releases/2020-02/caos-dit022620.php
https://skyandtelescope.org/astronomy-news/what-lies-beneath-moon-farside/
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2. Gaia Suggests Milky Way’s Warp Caused by Galactic Collision 

 

The structure of our galaxy, the Milky Way, with its warped galactic disc, where the majority of its hundreds of billions of 
stars reside. Data from ESA's star-observer Gaia recently proved that the disc's warp is precessing, essentially moving 

around similarly to a wobbling spinning top. The speed of the warp's rotation is so high that it must have been caused by 
a rather powerful event, astronomers believe, perhaps an ongoing collision with another, smaller, galaxy which sends 

ripples through the disc like a rock thrown into water.  

Astronomers have pondered for years why our galaxy, the Milky Way, is warped. Data from ESA’s star-

mapping satellite Gaia suggest the distortion might be caused by an ongoing collision with another, smaller, 

galaxy, which sends ripples through the galactic disc like a rock thrown into water. 

Astronomers have known since the late 1950s that the Milky Way’s disc – where most of its hundreds of 

billions of stars reside – is not flat but somewhat curved upwards on one side and downwards on the other. 

For years, they debated what is causing this warp. They proposed various theories including the influence of 

the intergalactic magnetic field or the effects of a dark matter halo, a large amount of unseen matter that is 

expected to surround galaxies. If such a halo had an irregular shape, its gravitational force could bend the 

galactic disc. 

Faster than Expected  

With its unique survey of more than one billion stars in our galaxy, Gaia might hold the key to solving this 

mystery. A team of scientists using data from the second Gaia data release has now confirmed previous hints 

that this warp is not static but changes its orientation over time. Astronomers call this phenomenon precession 

and it could be compared to the wobble of a spinning top as its axis rotates. 

Moreover, the speed at which the warp precesses is much faster than expected – faster than the intergalactic 

magnetic field or the dark matter halo would allow. That suggests the warp must be caused by something 

else. Something more powerful – like a collision with another galaxy. 

“We measured the speed of the warp by comparing the data with our models. Based on the obtained velocity, 

the warp would complete one rotation around the center of the Milky Way in 600 to 700 million years,” says 

https://www.cosmos.esa.int/web/gaia/data-release-2
http://www.esa.int/ESA_Multimedia/Images/2020/01/The_Milky_Way_s_Warp
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Eloisa Poggio of the Turin Astrophysical Observatory, Italy, who is the lead author of the study, published in 

Nature Astronomy. “That’s much faster than what we expected based on predictions from other models, such 

as those looking at the effects of the non-spherical halo.” 

The Star Power of Gaia  

The warp’s speed is, however, slower than the speed at which the stars themselves orbit the galactic centre. 

The Sun, for example, completes one rotation in about 220 million years. 

Such insights were only possible thanks to the unprecedented ability of the Gaia mission to map our galaxy, 

the Milky Way, in 3D, by accurately determining positions of more than one billion stars in the sky and 

estimating their distance from us. The flying saucer-like telescope also measures the velocities at which 

individual stars move in the sky, allowing astronomers to ‘play’ the movie of the Milky Way’s history back- and 

forward in time over millions of years. 

“It’s like having a car and trying to measure the velocity and direction of travel of this car over a very short 

period of time and then, based on those values, trying to model the past and future trajectory of the car,” says 

Ronald Drimmel, a research astronomer at the Turin Astrophysical Observatory and co-author of the paper. “If 

we make such measurements for many cars, we could model the flow of traffic. Similarly, by measuring the 

apparent motions of millions of stars across the sky we can model large scale processes such as the motion of 

the warp.” 

Sagittarius?  

The astronomers do not yet know which galaxy might be causing the ripple nor when the collision started. One 

of the contenders is Sagittarius, a dwarf galaxy orbiting the Milky Way, which is believed to have burst through 

the Milky Way’s galactic disc several times in the past. Astronomers think that Sagittarius will be gradually 

absorbed by the Milky Way, a process which is already underway. 

“With Gaia, for the first time, we have a large amount of data on a vast amount stars, the motion of which is 

measured so precisely that we can try to understand the large scale motions of the galaxy and model its 

formation history,” says ESA’s Gaia deputy project scientist Jos de Bruijne. “This is something unique. This 

really is the Gaia revolution.” 

As impressive as the warp and its precession appear on the galactic scale, the scientists reassure us that it has 

no noticeable effects on life on our planet. 

Far Enough  

“The Sun is at the distance of 26 000 light years from the galactic center where the amplitude of the warp is 

very small,” Eloisa says. “Our measurements were mostly dedicated to the outer parts of the galactic disc, out 

to 52 000 light years from the galactic center and beyond.” 

Gaia previously uncovered evidence of collisions between the Milky Way and other galaxies in the recent and 

distant past, which can still be observed in the motion patterns of large groups of stars billions of years after 

the events occurred. 

Meanwhile, the satellite, currently in the sixth year of its mission, keeps scanning the sky and a Europe-wide 

consortium is busy processing and analyzing the data that keeps flowing towards Earth. Astronomers across 

the world are looking forward to the next two Gaia data releases, planned for later in 2020 and in the second 

half of 2021, respectively, to tackle further mysteries of the galaxy we call home. 

 “Evidence of a dynamically evolving Galactic warp” by E. Poggio et al. is published in Nature Astronomy. 

Source: European Space Agency      Return to Contents 

http://www.esa.int/ESA_Multimedia/Images/2018/09/The_Sagittarius_dwarf_galaxy_in_Gaia_s_all-sky_view
https://www.esa.int/Science_Exploration/Space_Science/Gaia/Gaia_hints_at_our_Galaxy_s_turbulent_life
https://www.esa.int/Science_Exploration/Space_Science/Gaia/Galactic_ghosts_Gaia_uncovers_major_event_in_the_formation_of_the_Milky_Way
https://www.cosmos.esa.int/web/gaia/release
https://www.nature.com/articles/s41550-020-1017-3
http://www.esa.int/Science_Exploration/Space_Science/Gaia/Milky_Way_s_warp_caused_by_galactic_collision_Gaia_suggests
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3. NASA CubeSats to Play Big Role in Lunar Exploration 

      

Illustrations of the Cislunar Autonomous Positioning System Technology Operations and Navigation Experiment 

(CAPSTONE) at left and Lunar Flashlight at right. Credits: NASA 

They might be small, but they’re also mighty. Very small and innovative spacecraft called CubeSats are poised to 

play a role in NASA’s Artemis program, which will return humans to the Moon by 2024. Advancements in consumer 

electronics and miniaturized sensors enable small spacecraft to be powerful tools for space exploration. 

“A number of things have coalesced to create what is termed the SmallSat and CubeSat revolution,” says 

Christopher Baker, Small Spacecraft Technology program executive within NASA’s Space Technology Mission 

Directorate. “Part of it has been the availability of commercial, off-the-shelf components that have incredible 

processing power, are very small and function on low electrical power.” 

CubeSats also offer frequent, flexible, low-cost access to space, while the schedule from conception to launch of 

these diminutive spacecraft can be fast-paced. They allow you to do things that previously would not have been 

possible with a large, monolithic spacecraft, Baker observes. 

Laser -pulsing probe  

“In the case of lunar exploration, CubeSats are proving themselves to be increasingly capable platforms to precede 

human explorers on the Moon and Mars,” Baker points out. 

One precursor mission is Lunar Flashlight, a very small 6-unit satellite (12 by 24 by 36 centimeters) developed by 

NASA’s Jet Propulsion Laboratory in Pasadena, California, and NASA’s Marshall Space Flight Center in Huntsville, 

Alabama. The measurements, led by NASA’s Goddard Space Flight Center in Greenbelt, Maryland, will locate ice 

deposits in the Moon’s permanently shadowed craters—called cold traps—and estimate the size and composition of 

those possible frozen reservoirs. The CubeSat uses an optical receiver aligned with four lasers that sequentially 

pulse the lunar landscape to look for water ice and other volatiles associated with lunar cold traps. 

By mapping the lunar South Pole, the same region where NASA plans to land Artemis astronauts, data collected by 

Lunar Flashlight will help inform and target future missions. Furthermore, knowing the concentration of water-ice in 

cold traps could influence where to set up a lunar base since the water can be mined and processed to churn out 

Moon-made rocket fuel and drinking water. 

“There’s still a lot of work that needs to be done to establish a long-term, sustainable human presence on the 

Moon. To achieve that vision, we need to use the resources that are available in-situ to the greatest extent 

practical,” Baker says. “How much ice is within the permanently shadowed regions, what is its composition, and 

how deep does it go? We’ve started to understand these things with different orbital instruments and now we need 

to find out more about what’s there.” 

To achieve this, more knowledge on lunar ice is sought from missions like Lunar Flashlight as well as rover 

prospecting missions.  While Lunar Flashlight will help identify surface ice/frost in the permanently shadowed 

https://www.nasa.gov/sites/default/files/thumbnails/image/capstone_graphic_13feb20_0.jpg
https://www.nasa.gov/sites/default/files/thumbnails/image/lunar_flashlight_wo_laser-dec2019.jpg
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regions, other missions will need to determine the depth of any deposits below. Snagging that data could be done 

by a rover or another satellite equipped with ground penetrating radar.  

Pathfinder mission  

Another pathfinder project representing a rapid lunar flight demonstration is the Cislunar Autonomous Positioning 

System Technology Operations and Navigation Experiment. Tagged as CAPSTONE for short, this low-cost CubeSat is 

about the size of a small microwave oven. 

CAPSTONE will demonstrate many firsts, starting with its launch from Earth aboard a Rocket Lab Electron rocket in 

early 2021. The company’s Photon platform will give CAPSTONE a boost, putting the CubeSat on its trajectory to 

cislunar space. CAPSTONE is to be positioned in the same lunar orbit targeted for Gateway—the lunar outpost 

astronauts will visit before descending to the surface of the Moon in a landing system as part of the Artemis 

program. 

Operating in what’s called a near rectilinear halo orbit, a highly elliptical orbit over the Moon’s poles, CAPSTONE will 

rotate together with the Moon as it orbits Earth and will pass as close as 1,000 miles and as far as 43,500 miles 

from the lunar surface. 

Orbital dynamics  

As the inaugural mission to this unique cislunar orbit, which is managed by NASA’s Ames Research Center in 

California’s Silicon Valley, CAPSTONE will demonstrate how to enter into and function in this special orbit as well as 

test a new navigation capability.  

“The dynamics of that orbit have been modeled on the ground, but no spacecraft has been placed there. We want 

to measure what it takes to get into and remain in that orbit,” Baker explains. “It doesn’t take a lot of energy to get 

into a near rectilinear halo orbit. Therefore, it doesn’t take a lot of energy to get out of that orbit. So how do you 

stay there? CAPSTONE will advise us on how much fuel is going to be expended by Gateway to maintain that orbit,” 

he adds. 

An additional CAPSTONE task is use of an onboard communications system capable of determining how far the 

CubeSat is from NASA’s Lunar Reconnaissance Orbiter and how fast the distance between the two is changing. This 

software demonstration of spacecraft-to-spacecraft navigation could allow future missions to pinpoint their place in 

space without having to rely exclusively on tracking from Earth  

“We’re hoping to see a proliferation of these small missions. Not all of them are going to be able to talk at once 

with our Deep Space Network,” Baker explains. NASA’s Deep Space Network is a powerful system of large radio 

dishes for commanding, tracking and monitoring the health and safety of spacecraft at many distant planetary 

locales. 

Near -term future  

Looking to the near-term future of CubeSats, Baker comments that they are at their best when they are being used 

for targeted objectives. That said, however, CubeSats can also work together in distributed missions, or swarms. 

You can have multiple CubeSats operating in the same or compatible orbits then later synthesize the data collected 

by the individual spacecraft  

Baker envisions an expanding role for small, economical missions. He sees their utility as a quick reaction tool, so 

when an unknown comes up, researchers can immediately and responsively target a mission to gather that data   

“From a small spacecraft technology perspective, one of the things that I really like doing is finding the mission that 

someone says can’t be done…then trying to figure out how to do it,” Baker says. “Frankly, given the pace of the 

small spacecraft community, our academic and industry partners, there may well be an underestimation of what we 

can accomplish in the next five years.” 

Source: NASA         Return to Contents 

https://www.nasa.gov/directorates/spacetech/small_spacecraft/NASA_CubeSats_Play_Big_Role_in_Lunar_Exploration
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The Night Sky 

 

 

 

Friday, March 6  

• It's not officially spring for another 13 days, but the Spring Star Arcturus seems eager to thrust itself into 

view. It rises above the east-northeast horizon fairly soon after dusk now, depending on your latitude. 

Where should you watch for it to rise? Find the Big Dipper as soon as the stars come out; it's high in the 

northeast. Follow the curve of its handle down and around to the lower right by a little more than a Dipper-

length. That's the spot on the horizon to keep your eye on. 

Saturday, March 7  

• Regulus shines below the nearly full Moon after dark, as shown below. Can you make out the rest of the 

Sickle of Leo, almost enclosing it, through the moonlight? Binoculars help.  

 

 

Source: Sky and Telescope       Return to Contents 

As the Moon nears full on the 9th, it crosses Leo. As always, 
the Moon here is shown three times its actual apparent size. 

Tuesday, March 3  

• Now the Moon shines straight over Orion 

after dark, in the dim feet of Gemini.  

• It's early March, so quite soon after dark 

now, the Big Dipper rises as high in the 

northeast as Cassiopeia has descended to in 

the northwest. Midway between them, as 

always, is Polaris.  

Wednesday, March 4  

• At nightfall, the Moon forms a nearly 

equilateral triangle with Procyon to its lower 

left and Betelgeuse to its lower right. Those 

are the top two stars of the Winter Triangle; 

the third is brighter Sirius below them. The 

addition of the Moon turns it this evening into 

a temporary “Winter Diamond.”  

Thursday, March 5  

• Now the gibbous Moon shines near Pollux 

and Castor, high overhead after dark. Lower 

right of the Moon is Procyon, the Little Dog 

Star, and farther on in roughly the same 

direction you’ll come to Sirius, the big Dog 

Star.  

 

 

https://skyandtelescope.org/observing/this-weeks-sky-at-a-glance-february-28-march-7/
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ISS Sighting Opportunities (from Denver) 

 

Date  Visible  Max Height  Appears  Disappears  

Wed Mar 4, 4:15 AM < 1 min 10° 10° above NNE 10° above NNE 

Wed Mar 4, 5:50 AM 3 min 13° 10° above NNW 10° above NE 

Thu Mar 5, 5:02 AM 2 min 11° 10° above NNW 10° above NNE 

Fri Mar 6, 4:16 AM < 1 min 10° 10° above NNE 10° above NNE 

Fri Mar 6, 5:51 AM 4 min 19° 10° above NNW 16° above NE 

Sat Mar 7, 5:04 AM 3 min 15° 11° above NNW 12° above NE 

 

 

Sighting information for other cities can be found at NASA’s Satellite Sighting Information 

 
 
 
 
NASA-TV Highlights   (all times Eastern Time Zone) 
 

March 5, Thursday  

¶ 3 p.m. – SpaceX CRS 20 Prelaunch News Conference (All Channels) 

 

March 6, Friday  

¶ 11 a.m. EDT: NASA-Boeing Media Teleconference on Starliner Flight Test 

¶ 1:30 p.m. - 2:30 p.m. – NASA Podcast with astronaut Kayla Barron to discuss the new Astronaut 

Application Process (All Channels) 

¶ 4 p.m. – SpaceX CRS 20 What’s On Board Briefing (All Channels) 

¶ 11:30 p.m. – Coverage of the launch of the SpaceX/Dragon CRS-20 cargo flight to the International Space 

Station; launch scheduled at 11:50 p.m. EST (All Channels) 

 

Editor's note: Daylight Savings Time resumes in most of the United States at 2 a.m. local time on March 8. 

 

 
 

Watch NASA TV online by going to the NASA website.    Return to Contents 

http://spaceflight.nasa.gov/realdata/sightings/cities/skywatch.cgi?country=United+States
http://www.nasa.gov/multimedia/nasatv/schedule.html
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Space Calendar 

 
¶ Mar 03 - Astro2020 Teleconference: Panel on Radio, Millimeter and Submillimeter Observations from the Ground 

¶ Mar 03 - Astro2020 Teleconference: Panel on An Enabling Foundation for Research  

¶ Mar 03 - Workshop: Satellite... & the Cloud 2020, London, United Kingdom  

¶ Mar 03 -  105th Anniversary (1915), Founding of the National Advisory Committee for Aeronautics 
(NACA)   

¶ Mar 03-05 - James Webb Space Telescope (JWST) Master Class Workshop, Prague, Czech Republic  

¶ Mar 03-05 - 4th Sentinel-2 Validation Team Meeting, Darmstadt, Germany  

¶ Mar 04 - Apollo Asteroid 2020 DA4 Near-Earth Flyby (0.006 AU)   

¶ Mar 04 - Atira Asteroid 2014 FO47 Closest Approach To Earth (0.588 AU)  

¶ Mar 04 - Space Life and Biomedical Sciences Symposium, Harwell, United Kingdom  

¶ Mar 04 - Astro2020 Teleconference: Panel on Electromagnetic Observations from Space  

¶ Mar 04 - Astro2020 Teleconference: Panel on State of the Profession and Societal Impacts  

¶ Mar 04 - Lecture: The Biggest Sky Survey Ever Undertaken - Exploring the Universe with the Rubin Observatory, 
Los Altos Hills, California  

¶ Mar 04 - Lecture: A Space to Inspire - Cosmic Stories, Cork, Ireland  

¶ Mar 04 - Lecture: God, Stephen Hawking and the Multiverse, Leeds, United Kingdom  

¶ Mar 04 - Lecture: 50th Anniversary of UK's Access to Space, Farnborough, United Kingdom 

¶ Mar 04 - Colloquium: Do Habitable Planets Require Magnetic Fields?, Greenbelt, Maryland 

¶ Mar 04-06 - Workshop: Bayesian Deep Learning for Cosmology and Gravitational Waves, Paris, France  

¶ Mar 05 -  GISAT 1  PSLV-II Launch  

¶ Mar 05 - Teleconference: Astro2020 Decadal Survey Committee  

¶ Mar 05 - Lecture: The Search for Life - Exploring Ocean Worlds, Pasadena, California  

¶ Mar 05 - SPACEtalks.biz: The Interstellar Business ConfEx, London, United Kingdom  

¶ Mar 05 - Lecture: Looking Inside the Moon - From Apollo to GRAIL and Beyond, Houston, Texas  

¶ Mar 05 - Seminar: Nuclear Activity and Star Formation in Local Luminous Infrared Galaxies, Barcelona, Spain  

¶ Mar 05 - Colloquia: Exploring the Universe with CCAT-prime - An Update, Ithaca, New York  

¶ Mar 05-06 - International Conference on Astronomy, Astrophysics, Space Science (ICAASS 2020), Rome, Italy 

¶ Mar 05-06 - Astronomy and Astrophysics Advisory Committee (AAAC) Meeting, Washington DC  

¶ Mar 05-08 - 6th Workshop on Cosmology and the Quantum Vacuum, Barcelona, Spain  

¶ Mar 06 -  CRS-20 / Bartolomeo / SPOC/ TechEdSat 10 (TES 10) / GEROS Falcon 9 Launch  
(International Space Station)  

¶ Mar 06 -  Falcon Eye 2  Soyuz ST -A/Fregat -M Launch   

¶ Mar 06 - Atira Asteroid 2015 DR215 Closest Approach To Earth (0.840 AU)  

¶ Mar 06 - Global Space Law Center Symposium: Returning to the Moon, Cleveland, Ohio 

¶ Mar 06 - Astro2020 Teleconference: Panel on An Enabling Foundation for Research - Explorer Working Group / 
NASA Perspectives on Explorer and Small Sats 

¶ Mar 06 - Lecture: The Search for Life - Exploring Ocean Worlds, Pasadena, California  

¶ Mar 06 -  Michelangelo's  545th Birthday (1475)  

Source:  JPL Space Calendar        Return to Contents 

https://www8.nationalacademies.org/pa/projectview.aspx?key=51770#MeetingId32273
https://www8.nationalacademies.org/pa/projectview.aspx?key=51761#MeetingId32333
https://www.century21comms.com/Satellite.and.the.Cloud.2020.Home
https://en.wikipedia.org/wiki/National_Advisory_Committee_for_Aeronautics
https://en.wikipedia.org/wiki/National_Advisory_Committee_for_Aeronautics
https://astro.uni-koeln.de/18573.html
https://nikal.eventsair.com/NikalWebsitePortal/4th-sentinel-2-validation-team-meeting/esa
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=2020+DA4
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=2014+FO47
https://www.eventbrite.co.uk/e/space-life-and-biomedical-sciences-symposium-tickets-78143454175
https://www8.nationalacademies.org/pa/projectview.aspx?key=51765#MeetingId32296
https://www8.nationalacademies.org/pa/projectview.aspx?key=51773#MeetingId32276
https://www.seti.org/event/silicon-valley-astronomy-lecture-series-biggest-sky-survey-ever-undertaken-exploring-universe
https://events.iop.org/space-inspire-cosmic-stories
https://events.iop.org/god-stephen-hawking-and-multiverse
https://www.eventbrite.co.uk/e/50th-anniversary-of-uks-access-to-space-tickets-96421847341
https://scicolloq.gsfc.nasa.gov/Brain_2020.html
https://indico.in2p3.fr/event/19458/
https://space.skyrocket.de/doc_sdat/gisat-1.htm
https://www8.nationalacademies.org/pa/projectview.aspx?key=51398#MeetingId32297
https://www.jpl.nasa.gov/events/lectures_archive.php?year=2020&month=3
https://www.spacetalks.biz/
https://www.lpi.usra.edu/education/cosmic-explorations/
http://icc.ub.edu/activity/1460
https://astro.cornell.edu/lectures-colloquia
https://waset.org/astronomy-astrophysics-space-science-conference-in-march-2020-in-rome
https://science.nasa.gov/science-pink/s3fs-public/atoms/files/APAC_3-20_agenda_draft.pdf
https://www.ice.csic.es/research/Workshop_Emilio2020/index.html
https://en.wikipedia.org/wiki/SpaceX_CRS-20
https://www.airbus.com/space/space-infrastructures/bartolomeo.html
https://space.skyrocket.de/doc_sdat/spoc.htm
https://space.skyrocket.de/doc_sdat/techedsat-10.htm
https://www.gfz-potsdam.de/en/section/space-geodetic-techniques/projects/geros-iss/
https://spaceflightnow.com/2020/02/26/spacex-swaps-upper-stage-for-next-falcon-9-launch/
https://space.skyrocket.de/doc_sdat/falcon-eye-1.htm
https://spaceflightnow.com/2020/01/16/arianespace-opens-busy-year-with-successful-ariane-5-launch/
http://ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=2015+DR215
https://ssd.jpl.nasa.gov/horizons.cgi?find_body=1&body_group=sb&sstr=2015%20DR215
https://www.law.csuohio.edu/academics/globalspacelaw
https://www8.nationalacademies.org/pa/projectview.aspx?key=51761#MeetingId32334
https://www8.nationalacademies.org/pa/projectview.aspx?key=51761#MeetingId32334
https://www.jpl.nasa.gov/events/lectures_archive.php?year=2020&month=3
https://en.wikipedia.org/wiki/Michelangelo
https://www2.jpl.nasa.gov/calendar/#2003
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Food for Thought   

Solar Storms Might Confuse Whale Navigation, and Make Them 

More Likely to Strand Themselves 

 

California gray whales like these mothers and calves are 4.3 times more likely to strand themselves during a burst of 

cosmic radio static from a solar flare, further evidence that they navigate by Earth's magnetic field. Credit: Nicholas 

Metheny NOAA 

The Gray Whale is the 10th largest creature alive today, and the 9 creatures larger than it are all whales, too. Gray 

Whales are known for their epic migration routes, sometimes covering more than 16,000 km (10,000 miles) on their 

two-way trips between their feeding grounds and their breeding grounds. Researchers don’t have a complete 

understanding of how whales navigate these great distances, but some evidence suggests that Earth’s magnetism 

has something to do with it. 

There’s evidence that many different creatures use the Earth’s magnetism to navigate. That capability is called 

magnetoreception, and it allows organisms to sense magnetic fields, and to derive their direction, altitude, and 

location from those fields. Scientists say there are two hypotheses to explain magnetoreception.  

The first are cryptochromes, a type of protein that’s sensitive to blue light. They’re involved in regulating circadian 

rhythms, and may also help creature sense magnetic fields. There’s some evidence that cryptochromes in bird’s 

eyes help them orient themselves magnetically when migrating. 

The second hypothesis involves clusters of iron, which is strongly magnetic, and common in the Earth’s crust. 

Scientists know that different species of migratory birds have clusters of iron in their beaks. Though the exact 

function of those clusters is not understood, some researchers say that there’s “overwhelming behavioral evidence” 

that different species use magnetoreception to “extract useful information from the geomagnetic field.” 

Gray whales use navigation to travel long distances, and it’s likely that they rely, at least partially, on 

magnetoreception to do so. A new study suggests that solar storms, and their effect on Earth, can disrupt their 

navigation. According to that study, these storms could result in whales beaching themselves. 

Jesse Granger, a Duke University graduate student in biophysics, led the study. The paper is titled “Gray Whales 

Strand More Often on Days With Increased Levels of Atmospheric Radio-Frequency Noise.” It’s published in the 

journal Current Biology, and includes co-authors Lucianne Walkowicz, Robert Fitak, and Sonke Johnsen. 

https://en.wikipedia.org/wiki/Cryptochrome
https://en.wikipedia.org/wiki/Magnetoreception#Iron-based
https://en.wikipedia.org/wiki/Biophysics
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The magnetic field and electric currents in and around Earth generate complex forces that have immeasurable impact on 

everyday life. Credit: ESA/ATG medialab 

Jesse Granger, a Duke University graduate student in biophysics, led the study. The paper is titled “Gray Whales 

Strand More Often on Days With Increased Levels of Atmospheric Radio-Frequency Noise.” It’s published in the 

journal Current Biology, and includes co-authors Lucianne Walkowicz, Robert Fitak, and Sonke Johnsen. 

Granger points out in her paper that there may be multiple reasons for whales beaching themselves. Sonar could 

disrupt their navigational sense, toxins in the water could play a role, and some researchers have even wondered if 

other whales beach themselves when one of their pod is stranded on shore and in distress. But Granger looked at 

whale beaching data going back 31 years to look for a link between whale beachings and solar storms. 

       

Granger looked at records of sunspot activity, too. Sunspots have a strong correlation with solar storms. Solar 

storms, as most Universe Today readers will know, are disruptions on the Sun that can send large amounts of 

material out into space, sometimes striking Earth. They can impact the Earth’s magnetosphere, temporarily 

changing its shape and characteristics. They also cause a lot of radio frequency interference. Granger wanted to 

know if there was a correlation between sunspots and the solar storms they can cause, and known whale 

beachings. 

Source: Universe Today        Return to Contents 

Gray whales migrate between 
the Baja Peninsula and Alaska. 

Image Credit: NOAA 
 

https://en.wikipedia.org/wiki/Biophysics
https://www.universetoday.com/145145/solar-storms-might-confuse-whale-navigation-and-make-them-more-likely-to-strand-themselves/
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Space Image of the Week 

 
 

Sharpless-308: The Dolphin Nebula  

Image Credit & Copyright: Chilesope 2, Pleaides Astrophotography Team (Peking U.) 

Explanation: Blown by fast winds from a hot, massive star, this cosmic bubble is much larger than the 
dolphin it appears to be. Cataloged as Sharpless 2-308 it lies some 5,200 light-years away toward the 
constellation of the Big Dog (Canis Major) and covers slightly more of the sky than a Full Moon. That 
corresponds to a diameter of 60 light-years at its estimated distance. 

The massive star that created the bubble, a Wolf-Rayet star, is the bright one near the center of the nebula. 
Wolf-Rayet stars have over 20 times the mass of the Sun and are thought to be in a brief, pre-supernova 
phase of massive star evolution. Fast winds from this Wolf-Rayet star create the bubble-shaped nebula as they 
sweep up slower moving material from an earlier phase of evolution. The windblown nebula has an age of 
about 70,000 years. Relatively faint emission captured in the featured expansive image is dominated by the 
glow of ionized oxygen atoms mapped to a blue hue. 

Source: NASA APOD       Return to Contents 

https://apod.nasa.gov/apod/ap200302.html
https://apod.nasa.gov/apod/image/2003/Dolphin_Pleiades_3495.jpg

