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NASA Mars 2020 Perseverance rover delayed

ADelayed until at least July 30 due to liquigl€¥el sensing problems
ALaunch windows: planets align best every 26 months
Alf delayed past summer, will have to wait until, Autumn, 2022
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A Helicopter on Mars!
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in Atlas V fairing



Perseverance Mars rover

Landing after a 314 million mile trip, Feb 18, 2021
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Helicopter on Mars: Ingenuity
4 |bs, 30 day design life, solar cell powered
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Space business news

ABankruptOneWebbeing recapitalized with $1 billion from British
government and Indian telecom company Bharti Global
A Pending approval from U.S. bankruptcy court
AHad already launched 74 of planned 650 satellites for internet service
AHigher altitude tharStarlink(1200 km.)
ANow filed FCC proposal for 48,000 !! more satellites
AAdding GPSke capabilities

A Astronomers even more concerned than w8karlink visible all night in
summer

AAmazon Web Services established a sgacased business unit

AHad already been offering ground station services for satellite operators
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Spaceship Neptune:
To the stratosphere in a balloon

A8 Passengers and pilot climb to 100,000 feet in a hydrdiged
balloon for $125,000 (half of Virgin Galactic flight cost)
fgs - ALaunch from Kennedy Space Center, no space suits required, testing next year
' A6 hour round trip (plus returning from splashdown in Atlantic or Gulf)
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the curvature of the earth, U view, black sky, 2 hrs. at peak-altitude

<R l =
."': t.t?l

°’-.

. SPheIE. "
Amﬁudes a bar and alrlmﬂyle t0|let .

.’ “’ e e

AtZeyuSNJY aL



Zombie satellites return from the graveyard*

AGeosynchronous satellites should climb up >300 km up to a graveyard orbit at
the end of their 15 year design life, to avoid collisions

AI1ADC guideline (Intehgency Space Debris Coordination Committee)

A Satellites usually still functionl KS& QNB 2dzad NHzyy Ay 3 2 dzi
A 283 are in the graveyard

A Of 915 objects within 200 km of GEO, 365 are defgi®RtA Ry Q4 T2t t 24 3

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

AMEM1 captured Intelsat satellite {801 in April, moved back into service
AWill hold for 5 years, then move it back to the graveyard, move to a new customer

AMEM2 will launch this summer, reaching another Intelsat satellite in Jan, 2021

80 meters from docking: Capturing during final docking:
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* Title stolen from IEEE Spectrum Images: Northrup Grumman



