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NASA Mars 2020 Perseverance rover delayed
ÅDelayed until at least July 30 due to liquid O2 level sensing problems

ÅLaunch windows: planets align best every 26 months

ÅIf delayed past summer, will have to wait until Autumn, 2022

Rover before encapsulation

in Atlas V fairing

Credit:  NASA/Christian Mangano

ÅAncient life search

ÅSample return (2031)

ÅWeather, monitoring

ÅTest O2 generation

ÅHelicopter on Mars!



Perseverance Mars rover

Image: NASA

Landing after a 314 million mile trip, Feb 18, 2021 



Perseverance Mars rover

Image: NASA



Helicopter on Mars:  Ingenuity

Image: Space.com

4 lbs, 30 day design life, solar cell powered

Ingenuity helicopter

Perseverance Rover



Another SpaceX Starlinklaunch

Credit:  SpaceXIn the SpaceX spirit of reusability, this picture was re-used from last month

12,000+ satellites goal

Currently: 540

Å9th launch of Starlink
satellites for internet 
service (58 this time)

ÅAlso included 3 SkySat
Earth-imaging satellites

(first ride share, but there 
will be more)

ÅSign up for beta testing 
announcements  at the 
Starlinkweb site



Space business news
ÅBankrupt OneWebbeing recapitalized with $1 billion from British 

government and Indian telecom company Bharti Global
ÅPending approval from U.S. bankruptcy court

ÅHad already launched 74 of planned 650 satellites for internet service

ÅHigher altitude than Starlink(1200 km.)

ÅNow filed FCC proposal for 48,000 !! more satellites

ÅAdding GPS-like capabilities

ÅAstronomers even more concerned than with Starlink- visible all night in 
summer 

ÅAmazon Web Services established a space-focused business unit
ÅHad already been offering ground station services for satellite operators

DƻƛƴƎ ōŜȅƻƴŘ Ƨǳǎǘ άŎƭƻǳŘέ ǎŜǊǾƛŎŜǎΗ 



Spaceship Neptune: 
To the stratosphere in a balloon

Å8 Passengers and pilot climb to 100,000 feet in a hydrogen-filled 
balloon, for $125,000 (half of Virgin Galactic flight cost)
ÅLaunch from Kennedy Space Center, no space suits required, testing next year

Å6 hour round trip (plus returning from splashdown in Atlantic or Gulf)

Åbƻǘ ǊŜŀƭƭȅ άǎǇŀŎŜέ όƎŜƴŜǊŀƭƭȅ ŀŎŎŜǇǘŜŘ ŀǎ сн ƳƛƭŜǎύΣ ōǳǘ ȅƻǳ ǿƛƭƭ ǎŜŜ 
the curvature of the earth, huge view, black sky, 2 hrs. at peak altitude

ÅBy Space Perspective, started by Taber MacCallum & Jane Poynter 
(Biosphere 2, Paragon Space Development, World View)

ÅIncludes a bar and airline-style toilet

ÅtƻȅƴǘŜǊΥ  άLǘ ǿƛƭƭ ƘŀǾŜ ǘƘŜ ōŜǎǘ ǾƛŜǿ ƻŦ ŀƴȅ ƭƻƻ ƛƴ ǘƘŜ ǿƻǊƭŘέ



ÅGeosynchronous satellites should climb up >300 km up to a graveyard orbit at 
the end of their 15 year design life, to avoid collisions
ÅIADC guideline (Inter-Agency Space Debris Coordination Committee)
ÅSatellites usually still function ςǘƘŜȅΩǊŜ Ƨǳǎǘ ǊǳƴƴƛƴƎ ƻǳǘ ƻŦ ƳŀƴŜǳǾŜǊƛƴƎ ŦǳŜƭ
Å283 are in the graveyard
ÅOf 915 objects within 200 km of GEO, 365 are defunct ςŘƛŘƴΩǘ Ŧƻƭƭƻǿ ƎǳƛŘŜƭƛƴŜǎ

ÅSolution from NASA/Northrop Grumman:  MEV (Mission Extension Vehicle)
ÅCaptures the satellite and maneuvers it back to GEO

ÅMEV-1 captured Intelsat satellite IS-901 in April, moved back into service
ÅWill hold for 5 years, then move it back to the graveyard, move to a new customer

ÅMEV-2 will launch this summer, reaching another Intelsat satellite in Jan, 2021

bƻǊǘƘǊǳǇ DǊǳƳƳŀƴΥ  ά¢ƘŜ ŜǊŀ ƻŦ ǘƘŜ ǎǇŀŎŜ ƎŀǊōŀƎŜ ǘǊǳŎƪ ƛǎ ŎƻƳƛƴƎέ

Zombie satellites return from the graveyard*

Images:  Northrup Grumman* Title stolen from IEEE Spectrum

80 meters from docking:                                                                   Capturing during final docking:


