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ABOVE: The Double Asteroid Redirection Test (DART) team and guests at Johns Hopkins University Applied Physics Laboratory cheer Sept. 26 as they receive 
confirmation of DART’s collision with Dimorphos. Credit: NASA/David C. Bowman. COVER: SpaceNews photo illustration/Virgin Orbit
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FAREWELL FLIGHT
A Delta 4 Heavy lifted off from California for the final time Sept. 24, carrying a classified 
reconnaissance satellite. The rocket launched from Vandenberg Space Force Base at 6:25 p.m. Eastern 
on the NROL-91 mission for the National Reconnaissance Office. The NRO and United Launch Alliance 
later declared the launch a success. The launch was the last time the Delta 4 Heavy will launch from 
Vandenberg, with just two more launches of the rocket from Florida in 2023 and 2024 before it is phased 
out in favor of the Vulcan Centaur. 

Meanwhile, Vandenberg is looking for a new tenant for Delta 4’s  West Coast pad. Space Launch Complex 
(SLC) 6 will no longer be used by ULA, which will consolidate its West Coast launches for Atlas and Vulcan 
at Space Launch Complex 3. Vandenberg officials said they are in active discussions with companies 
interested in using SLC-6 but declined to identify any of them. SLC-6 was built in the 1960s for the 
canceled Manned Orbiting Laboratory program for the Air Force, then converted but never used for Space 
Shuttle launches. 

SLS TAKES SHELTER
With the Space Launch System back in the 
Vehicle Assembly Building, NASA is studying 
when it be ready for another launch 
attempt. The SLS returned to the VAB on 
Sept. 27 ahead of Hurricane Ian. NASA officials 
said they plan to replace the batteries in the 
rocket’s flight termination system while in the 
VAB as well as work on other potential “limited 
life” items on the SLS and Orion spacecraft. 
NASA said it was keeping all options open for 
a next launch opportunity, but acknowledged 
it would be difficult to get that work done and 
be back on the pad for another launch by the 
end of October, when the next launch period 
closes. After that, the next opportunity is in 
mid to late November. 
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$33M
The amount South Korea’s science min-
istry is seeking in 2023 to launch two 
satellites left on the ground because of 
sanctions against Russia. The CAS500-2 
and KOMPSAT-6 satellites were booked 
aboard Soyuz rockets before Russia 
invaded Ukraine. SpaceX and Arianespace 
are said to be in the running for a launch 
contract expected next year.

661
The number of tracked debris still in or-
bit from Russia’s test of a direct-ascent  
anti-satellite missile last November, 
down from 1,783 associated with the 
event.  The U.S. Space Force’s 18th Space 
Defense Squadron says it could decade a 
decade for the remaining debris to reenter.

5 years
The amount of time satellites that 
end their lives at altitudes of 2,000 
kilometers or below will have to deorbit 
under a draft rule adopted by the U.S. 
Federal Communications Commission. . 
The rule would apply to satellites launched 
two years after the order is adopted, and 
include both U.S.-licensed satellites as well 
as those licensed by other jurisdictions but 
seeking U.S. market access. Longstanding 
guidelines currently call for  deorbiting 
satellites within 25 years of mission’s end.

15+years
The amount of additional orbit life NASA 
would expect to get out of the Hubble 
Space Telescope if it approves a private 
mission to boost and possibly service 
the 32-year-old observatory. NASA  and 
SpaceX announced Sept. 29 that they’re 
studying sending Crew Dragon to Hubble, 
potentially as part of the Polaris Program 
funded by billionaire private astronaut 
Jared Isaacman. 

Crew-4 crew ready 
for departure.

creo
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Rocket Lab launched a 
Japanese radar imaging 
satellite Sept. 15. The Electron 
lifted off from Rocket Lab’s 
New Zealand launch site at 
4:38 p.m. Eastern and deployed 
Synspective’s StriX-1 satellite 
into a sun-synchronous orbit 
an hour later. The satellite 
joins two others owned by the 
Japanese company, which 
plans to ultimately deploy 
a 30-satellite constellation. 
The launch was the seventh 
Electron mission of the year 
and the 30th overall for the 
company. Rocket Lab did not 
attempt to recover the Electron 
first stage but said it will do so 
on a launch later this year.

SUIT SUPPLY
NASA selected Axiom Space to develop the spacesuits 
its Artemis astronauts will wear on the moon. NASA 
said Sept. 7 that it awarded a $228.5 million task order to 
Axiom to develop and produce spacesuits for the Artemis 
3 lunar landing mission. Axiom and Collins Aerospace won 
contracts from NASA in June to provide spacesuits for 
both Artemis missions and the International Space Station 
through services agreements that would be awarded 
through task orders. Axiom disclosed few details about its 
suit design or even an image of the full suit. 

SpinLaunch raised $71 million to 
continue development of its alternative 
launch system. ATW Partners led the 
Series B funding round announced Sept. 
21, with a number of other funds and 
individuals participating. The company 
has raised $150 million to date to work 
on a launch system that uses a giant 
centrifuge as a first stage, hurling vehicles 
at hypersonic speeds. The company 
built a suborbital prototype at Spaceport 
America and has conducted several tests 
since last October. SpinLaunch anticipates 
having an orbital system ready no earlier 
than 2026, although a company official 
recently said an “intermediate service” 
using some of its technologies could be 
ready in 2024. 
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Viasat’s proposed acquisition of Inmarsat passed 
a British government security review. The 
government found sufficient measures to protect 
sensitive information from unauthorized access 
and continue the provision of strategic capabilities 
to the U.K. following the merger. The transaction 
remains subject to other regulatory reviews, including 
approval from the U.K.’s competition regulator, the 
Competition and Markets Authority, and the FCC and 
Justice Department in the United States. Viasat CEO 
Mark Dankberg said in mid-September that it would 
be another month or so before the company knows if 
the deal can close this year or will be delayed to 2023.

Commercial lunar lander developer Intuitive 
Machines will go public in a SPAC merger. 
Intuitive Machines said Sept. 16 that it would 
merge with Inflection Point Acquisition Corp., 
a SPAC trading on the Nasdaq exchange, 
giving the merged company a value of $815 
million. The company has lined up $105 million 
in funding in addition to the proceeds of the 
SPAC, which it says will fund the company 
to profitability in two to three years. Intuitive 
Machines is developing a series of lunar lander 
missions, with the first launching early next 
year, and is working on lunar communications 
satellites and other services. 

Maxar will supply 
the bus for 14 
missile-tracking 
satellites L3Harris 
is building for SDA. 
Maxar CEO Daniel 
Jablonsky said 
the bus selected 
by L3Harris is 
a new product 
the company designed for low Earth orbit constellations. It is 
slightly smaller than the Legion model the company designed 
for its next-generation imaging satellites. L3Harris and Northrop 
Grumman each received SDA contracts to build 14 satellites 
for the Tracking Layer Tranche 1 constellation. The agreement 
with L3Harris is Maxar’s first major defense satellite contract. 
Jablonsky called it a validation of the company’s strategy to 
diversify its mostly commercial satellite manufacturing business.

The U.S. Defense Department plans to stop buying geostationary orbit missile warning satellites as it
shifts to constellations in lower orbits. Space Development Agency (SDA) Director Derek Tournear said
Sept. 21 that the DoD would gradually transition from GEO satellites, like the SBIRS series, to constellations
in low and medium Earth orbits. Current satellites and next-generation GEO missile warning satellites slated
to launch later in the decade are expected to be in service as late as the middle of the century, though.
Tournear’s comments came a day after the Space Force’s top acquisition executive, Frank Calvelli, said DoD
can no longer afford billion-dollar satellites that, on average, take seven years to develop.

Spire Global will build greenhouse gas monitoring satellites for 
GHGSat. The companies announced a contract Sept. 15 where Spire 
will build and operate three 16U cubesats carrying GHGSat payloads to 
measure methane emissions. GHGSat had previously acquired satellites 
from the University of Toronto’s Space Flight Laboratory, including three 
scheduled for launch in early 2023. The deal is part of Spire’s “space-
as-a-service” line of business, where it builds and operates satellites for 
other companies.

Maxar has received regula-
tory approval to use its Earth 
imaging satellites to monitor 
the space environment and 
sell that data commercially. 
Maxar’s license from NOAA for 
non-Earth imaging will allow it 
to image spacecraft and other 
objects in orbit that could be 
used for tracking objects, ana-
lyzing their characteristics and 
discriminating benign from 
aggressive activities. Before 
the license, Maxar had to get 
permission from NOAA to use 
one of its satellites to take an 
image of another Maxar satellite 
to inspect it for damage after it 
was hit by an untracked piece 
of debris. 

creo




A 
NASA spacecraft collided with 

a moon orbiting a near-Earth 

asteroid Sept. 26 in a demon-

stration of a technology that 

could one day be used to protect the 

Earth from a hazardous object.

NASA’s Double Asteroid Redirection 

Test (DART) spacecraft hit Dimorphos, 

an asteroid about 160 meters across 

orbiting the larger asteroid Didymos, at 

7:14 p.m. Eastern. Confirmation of the 

impact, at a speed of 6.5 kilometers per 

second, came from a loss of signal from 

DART at mission control at the Johns 

Hopkins University Applied Physics Lab 

(APL) here.

The final approach of DART to Dimor-

phos appeared to go as planned, with no 

issues reported by controllers in the last 

hour. The spacecraft was able to autono-

mously lock onto Dimorphos and target 

the asteroid, 160 meters across, with a 

final reported miss distance of only 17 

meters from the center of the asteroid.

“Forty minutes out, you were really 

getting a good feeling,” Ed Reynolds, 

DART program manager at APL, said at 

a post-impact briefing. In the final two 

minutes, when the spacecraft’s trajectory 

could no longer be changed and it showed 

it to be on course for impact, “it was just 

joy. You got to enjoy the moment.”

“We saw that we were going to im-

pact. This asteroid was coming into the 

field of view for the first time. We really 

had no idea what to expect,” said Elena 

Adams, mission systems engineer for 

DART at APL, said. “All of us were kind 

of holding our breaths.”

DART launched last November as 

NASA’s first dedicated planetary de-

fense mission. The purpose of DART is 

to test the “kinetic impactor” approach 

to changing the trajectory of asteroids 

if one was found to be on a collision 

course with the Earth.

The impact kicks off a campaign of 

observations to determine the change in 

the orbit of Dimorphos around Didymos. 

Nancy Chabot, coordination lead for 

DART at APL, said more than three dozen 

observatories around the world plan to 

observe the asteroids using optical and 

radar instruments to measure the change. 

“We want to maximize what we’re able 

to learn from this first planetary defense 

mission, so we’ve kept the international, 

worldwide observation campaign pretty 

open,” she said.

Cristina Thomas, observation working 

group lead for the mission at Northern 

Arizona University, said those observa-

tions will continue for about six months, 

until Didymos is no longer visible from 

Earth, to get an extremely precise mea-

surement of the orbit change. An initial 

measurement of that change should be 

available in a couple weeks.

Telescopes on Earth and in space also 

observed the impact itself, with some 

initial reports of a plume of ejecta from 

the impact visible on ground-based 
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DART slams into 
asteroid in a test  
of planetary defense
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Top: The last complete image of asteroid moonlet Dimorphos, taken by the DRACO imager on NASA’s DART 
mission from about 12 kilometers from the asteroid and 2 seconds before impact. The image shows a patch 
of the asteroid that is 31 meters across. Dimorphos’ north is toward the top of the image. Above: DART 
team members carefully lower the DART spacecraft onto a low dolly in SpaceX’s payload processing 
facility on Vandenberg Space Force Base.

telescopes. Images from LICIACube, an

Italian cubesat deployed from DART and

which flew by Dimorphos a few minutes

after the impact, should be returned over

the next several days that may show ad-

ditional views of the impact.

The size of the orbit change will tell 

how efficient the impact was in changing

the orbit, which will be useful for planning

for any future missions. Models of the

impact show a wide range of potential

outcomes based on the composition,

structure and shape of Dimorphos.

“It’s really dependent on what Dimor-

phos is made of,” said Angela Stickle of

APL, who led modeling efforts ahead of 

the DART impact. “It’s the reason we’re 

doing the test, because we don’t know 

a lot about the asteroid.”

While there are wide variations in

the size and composition of asteroids,

the data from the DART impact can help

refine models. “It’s extremely helpful,”

said Mallory DeCoster of APL, who also

worked on modeling. “Your models

need validation with experimental data,

even if you have just one data point to

extrapolate to.”

Carolyn Ernst, instrument scientist

for DART’s camera, said Dimorphos

looked like a “rubble pile” asteroid that

is an agglomeration of smaller rocks

rather than a single rock. “It really looks

amazing,” she said. “It looks, in a lot of 

ways, like a lot of other small asteroids 

that we’ve seen.”

While it was popular to state that NASA

was “smashing” an asteroid, Dimorphos

is likely intact other than a crater a few

tens of meters across. DART itself is de-

stroyed, although Stickle said the impact

speed was not high enough to vaporize

the spacecraft. Some debris may be left 

behind on the surface, she said, although

it’s not clear it would be recognizable.

When it comes to the collision between

DART and Dimorphos, said Chabot, “the

spacecraft is going to lose.” SN



the front-end processes leading up to 

the launch. This capability, strategists 

warn, will be needed during an armed 

conflict to augment constellations or 

replace satellites that adversaries would 

damage or blow up.

“We need to be able to get to the 

point where we can go launch a rocket, 

a mission in 24 hours and get that data 

flowing,” Brig. Gen. Stephen Purdy, the 

Space Force’s program executive officer 

for assured access to space, said Sept. 

20 at the Air & Space Forces Association 

annual conference. 

A 24-hour call-up is “almost unobtainium 

right now,” he said. “But we need to get to 

that point.”

The idea of responsive space launch 

has been talked about for years but is now 

gaining attention due to congressional 

and industry advocacy, as well as world 

events that have shown the strategic 

value of satellites, making them more 

attractive targets. 

A 
small satellite mission the U.S. Space Force plans to launch in 2023 will 

test the ability of the commercial space industry to deploy a payload on an 

extraordinarily compressed timeline.

For this mission, code-named Victus Nox, a launch company will get just 

24 hours’ notice to get ready for liftoff. National security space missions, even with 

small satellites, typically take months or years to execute. 

The Space Force plans to award a contract for Victus Nox — Latin for ‘conquer the 

night’ — in the coming weeks. The plan is to demonstrate fast turnaround launch 

operations, known as tactically responsive space, and to help planners figure out 
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If satellites are 
shot down, will 
SPACE FORCE be 
ready to restock?

Virgin Orbit’s Launcher One 
rocket streaks toward space 
after being released from its 
carrier aircraft. 
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Congress has criticized the Pentagon 

for not moving more quickly in this area 

and, over the past two years, inserted $65 

million into the defense budget for tactically 

responsive spaceflight demonstrations. 

For 2023, the House Armed Services 

Committee and the Senate Appropriations 

defense subcommittee are proposing $100 

million, although the final amount has yet 

to be negotiated. 

“As vividly demonstrated by Russia’s 

2021 destructive anti-satellite test, threats 

to our critical national security space 

assets continue to increase, both from 

adversary on-orbit and terrestrial counter-

space capabilities and from space debris,” 

a bipartisan group of 25 lawmakers wrote 

in a letter sent in January to appropriators.  

Meanwhile, the United States is “not 

currently positioned with an operational 

capability to rapidly replace assets in orbit 

that are degraded, disabled, or destroyed 

or to rapidly launch satellites for urgent 

new missions,” the letter said.

Small-satellite launch companies 

like Virgin Orbit and Rocket Lab have 

lobbied for this funding, arguing that 

the Defense Department should create 

a program of record with long-term 

budgets for tactically responsive launch. 

The letter to appropriators said, “robust 

investment in tactically responsive small 

launch in 2022 will help accelerate this 

emerging industry’s efforts to lower 

launch costs.”

Amid congressional pressure to accelerate 

responsive launch demonstrations, the 

Space Force, in June 2021, conducted the 

Tactically Responsive Launch-2 (TacRL-2) 

mission on a Northrop Grumman 

air-launched Pegasus XL rocket from 

Vandenberg Space Force Base, California. 

Northrop Grumman was given 21 

days’ notice to get ready to launch a small 

surveillance satellite to low Earth orbit. 

The Space Force has since renamed 

the program Tactically Responsive Space, 

so Victus Nox will be TacRS-3. The name 

change emphasizes that launch is just 

one piece of what it takes to accelerate 

space missions.

IT’S MORE THAN JUST LAUNCH

Gen. John “Jay” Raymond, chief of space 

operations of the U.S. Space Force, has been 

a long-time proponent of using commercial 

systems to speed up the military’s much 

slower development cycles.

In an interview with SpaceNews,  

Raymond noted that responsive space is 

far from a new concept, but it is now more 

achievable because of the technology 

and business practices introduced by the 

commercial industry. 

In 2005 when Raymond was a strategist 

at the Defense Department’s Office of 

Force Transformation, he co-authored a 

paper with the office director, Adm. Arthur 

Cebrowski, titled “Operationally Responsive 

Space: A New Defense Business Model.”

The paper said DoD should have 

the ability “to reconstitute larger space 

capabilities if adversaries succeed in finally 

developing capabilities to negate them.”

Raymond said that paper was ahead of 

its time because the technology was not 

available to do responsive space missions. 

“Now, if we do this right, it will allow us to 

capitalize more on commercial capabilities.”

Even to this day, national security space 

launch is a process that begins years in 

advance and relies on expensive, fixed 

infrastructure, he noted. There are now 

more flexible launch options like airplanes 

that deploy small rockets and small vertical 

launch vehicles that can operate from 

multiple locations.

But what still has to be worked out is the 

“end to end” process for responsive space, 

Raymond said. No matter how quickly 

rockets can get to the pad, it doesn’t matter 

if the satellites are not ready, and there are 

regulatory requirements that have to be 

coordinated. 

The next major step for responsive space 

is to “develop the operational concept for 

how you replenish these constellations and 

how you might use responsive capabilities,” 

said Raymond. 

Also needed is a clearly articulated 

requirement that has to be approved by the 

Pentagon in order to get funded, he said. 

“We’ve got to figure out the operational 

concepts and then have the requirements 

as we continue to experiment.”

A requirement is being drafted by 

U.S. Space Command, the organization 

responsible for determining a response plan 

if satellites come under attack. Raymond 

said demonstrations like TacRS-3 would 

help the command understand the art 

of the possible. There will likely be more 

demo flights, “but I want to progress from 

just doing experiments to no-kidding, 

real capability.”

Raymond’s successor as chief of space 

operations, Lt. Gen. B. Chance Saltzman, 

said he intends to continue to support 

tactically responsive launch efforts.

“If confirmed, the most critical issue I 

would address is expanding the scope of 

tactically responsive space to ensure we 

generate complete operational capabilities,” 

he said in written testimony submitted to 

the Senate Armed Services Committee for 

his Sept. 13 confirmation hearing. 

“We must have end-to-end capabilities 

that include launch vehicles, satellites, 

ground systems and operational concepts,” 

he said. “And most importantly, the 

specific requirements of the combatant 

commanders, that enable a tangible 

response to potential adversary destabilizing 

actions in space.”

TABLETOP EXERCISE AT CAPE 
CANAVERAL

The Space Systems Command in September 

held a three-day tabletop exercise at Cape 

Canaveral Space Force Station, Florida, to 

examine the processes and the bureaucratic 

ins and outs of launching payloads on 

short notice.

Col. James Horne, Space Systems 

Command’s deputy director of operations, 

said the lessons from this exercise would 

help plan the TacRS-3 mission and inform 

future budgets.

Several companies submitted bids for 

the contract, and the selection process 

has not yet been completed, Horne told 

SpaceNews. 
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A takeaway from the tabletop 

exercise, said Horne, is the need to 

involve all stakeholders, including the 

Space Force, U.S. Space Command, the 

Federal Aviation Administration, the 

Federal Communications Commission,  

and other agencies that have regulatory 

responsibilities. 

“We looked at how we would execute 

a responsive launch, all the way from 

receiving orders from the combat 

commanders to delivering usable data 

to the warfighter with boots on the 

ground,” said Capt. Benjamin Vowell, 

chief of wargames and exercises at Space 

Systems Command.

“We learned that there are organizational 

things that we need to work through,” said 

Vowell. “This exercise was a way for us to 

pull the various threads and understand 

how we can enable responsive space.”

A central question, for example, is 

what it will take to integrate a satellite on 

the rocket so the launch provider can 

meet the 24-hour call-up.  Processes like 

frequency allocation and approval and 

notifications to ships and aircraft would 

have to be dramatically accelerated.

The infrastructure needed to conduct 

rapid launches is another major issue, said 

Master Sergeant Travis Ferguson, launch 

operations manager at Space Systems 

Command, 

“Our first option may be to just turn to a 

commercial contract and buy a capability 

depending on what mission area you’re 

talking about,” he said. “Or we could turn 

to an ally and ask them if we can use 

their assets.”

Lt. Gen. Michael Guetlein, head of Space 

Systems Command, said the demonstration 

in 2023 will give decision makers a better 

grasp of “where tactically responsive space 

can fill a wartime or crisis requirement.”

Back in 2018, similar questions were 

raised by the Defense Advanced Research 

Projects Agency when it announced a 

Launch Challenge prize competition.

DARPA offered $10 million to any 

space company that could launch a 
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payload to low Earth orbit with just 

a few days to prepare and do it again 

a couple weeks later. The effort was 

unsuccessful and ended when Astra, 

the lone challenge participant, scrubbed 

its launch in Kodiak, Alaska, less than 

a minute before liftoff. 

Chris Bassler, a senior fellow at the Center 

for Strategic and Budgetary Assessments, 

said DARPA’s launch challenge shined a 

spotlight on responsive space but didn’t 

drive any policy or funding decisions 

at DoD. 

The proliferation of anti-satellite weapons 

means it’s just a matter of time before the 

United States faces a real-world situation 

when it will need to restock, Bassler said. 

DoD and the Space Force have stood 

by over the past couple of years while 

Congress has kept adding money to the 

program, Bassler said.  The Space Force’s 

explanation that it doesn’t have specific 

requirements for rapid-response launch, 

he said, is a weak excuse. 

“They do have a requirement to provide 

space capability even if attacked or degraded, 

so it’s implicit that they need replenishment 

options, and that is something that should 

be funded,” he added.

Investments in spaceports and 

agreements to launch from foreign 

countries would be needed in order to 

move away from DoD’s dependence on 

East and West Coast ranges, he said. The 

Space Force also needs to start working 

with multiple launch providers to try out 

different concepts and should accelerate 

the use of in-orbit servicing so satellites 

can be repaired.

The responsive space demonstration 

missions are a step in the right direction, 

Bassler said. However, things are still 

“moving very slowly considering the threat 

pace that keeps being talked about, China 

clearly being the most concerning.”

DOD IS AN ESSENTIAL CUSTOMER 
FOR SMALLSAT LAUNCHERS

A military program focused on launching 

payloads in short order would create a 

major opportunity for small vehicles that 

can deploy from nontraditional spaceports, 

said Mandy Vaughn, industry consultant 

U.S. Space Force Gen. John W. “Jay” Raymond, left, chief of space operations, speaks with Brig. Gen. 
Stephen Purdy, Space Launch Delta 45 commander, at Cape Canaveral Space Force Station, Florida, in  May 
2021. 
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and former president of Virgin Orbit’s 

national security launch business.

DoD efforts in this area would be 

welcomed by small satellite launchers 

that are facing lagging demand in the 

commercial sector, she said. The Space 

Force “definitely realizes that the small 

and medium portions of the launch 

market are part of the architecture that 

they need moving forward,” she said. 

“They need a diversity of solutions and 

modalities.”

Despite the popularity of big-rocket 

rideshares, for responsive launch, they 

will need dedicated vehicles to reach 

specific orbits, Vaughn noted. 

Rocket Lab, for example, in April 

changed the target orbit of two BlackSky 

imaging satellites at the last minute after 

the customer decided it needed to increase 

coverage over Ukraine. 

“This shows that having a diversity 

of launch solutions is important,” said 

Vaughn.

Small launch vehicles currently in 

operation include Northrop Grumman’s 

Minotaur 1 and Pegasus XL, Rocket Lab’s 

Electron, and Virgin Orbit’s Launcher One. 

Other rockets are expected to make their 

debuts in the next two years, including 

vehicles by ABL Space Systems and 

Relativity Space that are slightly larger.

Rocket Lab and Virgin Orbit recently 

rolled out marketing campaigns focused 

on responsive launch services.

In July, Rocket Lab, which also builds 

small satellites, announced a “24/7 rapid 

call-up launch capability and streamlined 

satellite build and operation options.” The 

company touts its ability to launch from 

New Zealand and Virginia’s Wallops Island.

On July 13 and August 4, Rocket Lab 

launched two separate national security 

missions for the National Reconnaissance 

Office. The company said the rapid 

turnaround between those launches 

demonstrated responsive space. 

Virgin Orbit, which deploys small 

rockets from a Boeing 747 aircraft, in 

August released a marketing video on 

responsive launch featuring the company’s 

strategic advisers, former U.S. defense 

secretary Ash Carter, former director 

of national intelligence Dennis Blair, 

and retired Air Force lieutenant general 

Susan Helms. 

“Our current space posture is too 

vulnerable to attacks that could occur 

too quickly,” Carter said in the video. “And 

that is where the ability to launch rapidly, 

to launch from anywhere, and to launch 

into any orbit is so important.”

Helms recalled participating in 

wargames of conflict scenarios in the 

South China Sea. “What we didn’t really 

have was responsiveness of launch, 

something everybody knew would help 

us in the exercise,” she said. 

Dan Piemont, president and co-founder 

of ABL Space, said the company is not 

competing for the TacRS-3 contract because 

its RS1 vehicle is not yet operational. “But 

we’re definitely interested in the program 

long term,” he said.  “We’ve been engaged 

with leadership of the Space Force and 

other agencies that are interested in this 

type of capability as well.”

Responsive space has been a talking 

point for years, said Piemont, but with 

these upcoming experiments, “the focus 

is understanding what needs to be done 

to conduct a useful launch within 24 

hours of a call-up.”

The Space Force and the industry need 

to figure out what level of readiness they 

would need in wartime, said Piemont. 

“You would likely need the rocket basically 

pre-positioned and maintained at a high 

state of alert.”

CONGRESS KEEPS PUSHING

In a July report, Senate appropriators 

chided DoD for not moving more quickly 

to create a responsive space program. The 

defense appropriations subcommittee, 

which recommended adding $100 million 

in fiscal year 2023, said a responsive launch 

program of record is needed to ensure 

U.S. combatant commanders can “rapidly 

place and reconstitute space assets.”

Defense appropriators also noted 

that the Secretary of the Air Force failed 

to provide an acquisition strategy for 

responsive space as the 2022 National 

Defense Authorization Act directed. 

Meanwhile, the fiscal year 2023 president’s 

budget request “does not include any 

resources to establish the program despite 

a need to counter adversarial launches 

of disruptive technologies in a tactically 

relevant timeline.”

The House version of the 2023 NDAA 

calls for a long-term budget line for tactically 

responsive space and for the Space Force 

to lay out a program with wargames, 

tabletop and operational exercises.

“Given the successful Tactically 

Responsive Launch-2 mission,” said the 

House bill, “the Space Force should continue 

to broaden tactically responsive space 

efforts with a focus on rapid reconstitution 

and responsiveness.” SN

NROL-199, launched Aug. 4,  was the second 
of two back-to-back Rocket Lab missions for 
the National Reconnaissance Office. The first 
mission, NROL-162 launched on July 13.



commercial space services.

“The NewSpace strategy from the U.S. is actually working right 

now,” Col. Guillaume Bourdeloux, Commander of the French 

Space Command’s Space Operations Brigade, said during a 

panel on military space at World Satellite Business Week. “Using 

contracted services for satellite observation, not to mention 

communications, is key to Ukraine right now.”

Europe’s space sector continues to grapple with the fallout from 

Russia’s invasion of Ukraine. Roscosmos’ decision announced in 

February to halt Soyuz launches from French Guiana in response 

to European sanctions has left ESA scrambling to find alternative 

transportation for Galileo navigation satellites, the EarthCARE 

E
uropean civil and military space organizations are 

revising budgets, programs and policies in light of the 

war in Ukraine.  

“For ESA, one of the lessons learned from the conflict 

is that we need to have an autonomous transportation capability,” 

Stefaan De Mey, European Space Agency senior strategy officer 

for Human and Robotic Exploration, said during a World Satellite 

Business Week panel discussion. “That is actually the problem 

number one.”

Defense agencies, meanwhile, have recognized the value of 
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War in Ukraine shifts 
priorities among European 
government agencies 

Emergency responders climbing the 
rubble in early April of a heavily damaged 
building in Borodianka, a town about 
50 kilometers northwest of Ukraine’s 
capital Kyiv.
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Earth science mission and the Euclid 

infrared space telescope. Without Soyuz, 

France also is searching for a way to launch 

its CSO-3 reconnaissance satellite.

“We cannot be dependent on other 

partners to launch our satellites,” French 

Prime Minister Élisabeth Borne said at the 

International Astronautical Congress. “We 

cannot tolerate that.”

Demand for Europe’s own launch 

capabilities is translating to proposals to 

hike funding for space agencies in general 

and for launch vehicles specifically. At the 

ministerial council in November, ESA will 

seek $18.7 billion euros, a roughly 25% 

increase in funding from member states.

In addition to backing for Ariane 6, 

which is scheduled to fly for the first time 

next year, and Vega C, slated to deliver a pair 

of Airbus Defense and Space Pléiades Neo 

Earth-observation satellites to low Earth 

orbit on its second flight in November, 

commercial launch vehicle developers 

expect the war in Ukraine to increase 

funding for their efforts in Europe.

“The war in Ukraine certainly has 

underscored the fact that people want to 

have their own capabilities from a political 

flexibility perspective,” Lee Rosen, chief 

operations officer of Skyrora Ltd., a launch 

vehicle developer based in Scotland, said 

in an interview. “If Ukraine had its ability to 

replenish its own reconnaissance satellite 

capability or communication satellite 

capability, I’m sure that they would be very 

happy to do that.”

Military space agencies, meanwhile, 

are expected to increase funding for Earth 

observation, space situational awareness 

and communications.

The war in Ukraine has demonstrated 

the value of various Earth-observation 

satellites, including optical constellations 

offering frequent revisit rates, radar 

satellites and radio-frequency-monitoring 

constellations, Bourdeloux said.

The value of satellite communications 

was underscored at the outset of the war by 

the Russian cyberattack that knocked tens 

of thousands of Viasat modems offline.

“Communications coming from space 

are key in this war in terms of tactical 

efficiency, but also command and control,” 

Bourdeloux said. “NewSpace is here, and 

it’s working.”

The conflict in Ukraine also has 

highlighted the importance of space 

situational awareness.

Three months before Russian tanks 

rolled across Ukraine’s border, Russia 

destroyed one of its own satellites with a 

direct-ascent antisatellite missile.

From that moment on, French Space 

Command began paying even closer 

attention to space domain awareness. 

Top: Iceye synthetic aperture radar image of Crimean bridge that connects mainland Russia with Crimea. 
Above: HawkEye 360 detected increased GPS interference in and around Ukraine in the months leading up 
to the Russian invasion. 
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“What we see from a French Space 

Command perspective is actually the start 

of orbital warfare,” Bourdeloux said. “We 

see tactics going on in space, where the 

competitor is trying to deceive us so that 

we don’t see them and don’t understand 

what they are doing. Of course, it’s just the 

start, and we want to make sure we can 

detect and attribute those issues.”

Since the war began, Luxembourg 

has revised its space priorities. Before the 

conflict, Luxembourg was investing in 

the development of future capabilities for 
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its armed forces. Now, the focus is more 

short-term. 

“We are very focused on delivering 

equipment and system that can be used by 

the armed forces,” said Geoffroy Beaudot, 

space and cyber head for Luxembourg’s 

Ministry of Foreign and European 

Affairs Defense Directorate. For example, 

Luxembourg has made it a priority to 

deliver commercial Earth observation and 

satellite communications services that 

can be used directly by Ukrainian armed 

forces because “national assets that we 

have in Luxembourg cannot be directly 

given to the Ukraine force because it could 

be considered as a weapon system used 

by the forces outside of NATO countries,” 

he added.

For the European Union Satellite Centre 

(SatCen) based in Madrid, which provides 

geospatial intelligence and training, the 

war prompted a shift in tempo rather 

than priorities.

“It definitely pushed us off a kind of 

normal rhythm,” said SatCen Director 

Ambassador Sorin Ducaru. “SatCen has a 

regime of being 24/7 on call, but the call 

was now always there. This unprecedented 

situation has increased the rhythm and 

the speed of reactivity.”

The conflict also underscored the 

need to automate Earth observation 

tasks, “to have automatic recognition of 

infrastructure or military equipment,” 

Ducaru said. “It enhanced the recognition 

of the value of such geospatial analysis 

capabilities.” SN

Maxar WorldView 3 image of Azovstal steel plant in Mariupol, Ukraine, captured on May 12, five days before 
Ukrainian forces evacuated the plant.

“Communications coming from space are key in 
this war in terms of tactical efficiency, but also 
command and control. NewSpace is here, and 
it’s working.”–COL. GUILLAUME BOURDELOUX , COMMANDER OF THE 

FRENCH SPACE COMMAND’S SPACE OPERATIONS BRIGADEE.
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Yet, that is exactly what the European Space 

Agency is doing. When representatives 

of its 22 member states meet in Paris in 

November, they will consider a proposal 

to increase ESA programs’ spending 

by 25% over the next three years. That 

increase is not only despite the ongoing 

effects of Russia’s invasion of Ukraine 

on Europe’s space programs and the 

broader economy; it is, in some respects, 

a response to it. 

“A VERY AMBITIOUS PACKAGE”
In recent weeks, Josef Aschbacher, the 

director general of ESA, has discussed 

the importance of an “ambitious” package 

ESA MINISTERIAL

JEFF FOUST

Asking for any budget increase is never easy for a 
space agency. Seeking a large increase — say, 25% — 
is particularly difficult. Doing so amid economic and 
geopolitical upheavals seems like pure folly.

Europe seeks to 
boost its space 
ambitions

ESA Director General Josef Aschbacher (center with light blue 
tie) cuts the ribbon during a ceremony at the 73rd International 
Astronautical Congress held last month in Paris.

of programs to present at the ministerial 

council meeting in November.

“The circumstances are very challenging,” 

he said in an interview in August at the 

Kennedy Space Center, just before the 

first Artemis 1 launch attempt. “There is 

a huge crisis in Europe and, therefore, 

Europe looks very closely at how to invest 

and where to invest.”

Space, he argued, is a place for Europe 

to invest, given its strategic importance. 

“The ministerial will really focus on 

strengthening the space sector and being a 

strong partner,” he said. “This is at the core 

of what we are putting together right now.”

However, he offered few quantitative 

details about what ESA would request at 

the ministerial until a speech he gave at 

World Satellite Business Week in Paris on 

Sept. 12. He announced there that ESA 

would seek more than 18 billion euros ($18 

billion) for the next three years, tweeting 

after the speech the more specific figure 

of 18.7 billion euros. That would represent a 

more than 25% increase from the 14.5 billion 

euros the agency secured at the previous 

ministerial meeting in 2019.

“I’m putting together a very ambitious 

package despite the current situation, 

despite the economic difficulties we have, 

because I firmly believe that, if we are not 

doing that, we will make a huge mistake 

in Europe,” he said at the 

That increase also represents a 

change in strategy for ESA. For years, 

he acknowledged, Europe had become 

dependent to a degree on Russia, particularly 

in launch. Europe extensively used Soyuz 

for launching everything from Galileo 

navigation satellites to science missions. 

ESA also worked closely with Russia on 

the ExoMars mission to send its Rosalind 

Franklin rover to Mars, a mission that, 

before the invasion of Ukraine, was to 

launch in September.

Aschbacher noted in his Paris speech 

that, had it not been for that invasion, he 

would likely instead be at the Baikonur 

Cosmodrome for the launch. Instead, 

those ties were broken swiftly in the 
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weeks after Russia’s invasion, a “painful 

experience” that left ExoMars and other 

missions stranded.

“You realize, especially in Europe, how 

dependent we are in space on Russia,” 

he said.

Aschbacher said that realization 

of dependence on Russia will factor 

into the proposals the agency will 

include in its ministerial package that “is 

resilient, increases our independence and 

strengthens our European space sector 

overall to make sure that we can do what 

we need to do.”

He offered few details about specific 

proposals the agency would include in the 

ministerial but indicated launch would be 

one priority. “Access to space is mandatory,” 

he said. “This is a top priority for us.”

That includes the long-delayed Ariane 

6, whose first flight has now slipped to 

2023, as well as the Vega C, which made 

its debut in July. He also mentioned the 

new wave of small “microlaunchers” being 

commercially developed in Europe and 

slated to make their first orbital launches 

next year.

There remain nagging doubts, though, 

that Ariane 6 and Vega C will be viable 

over the long term against growing 

competition from reusable vehicles, like 

SpaceX’s Falcon 9 and Starship, as well as 

Blue Origin’s New Glenn and others. There 

are industry expectations ESA will support 

early-stage work on new technologies to 

enable future reusable vehicles.

At the International Astronautical 

Congress (IAC) in Paris on Sept. 18, 

ArianeGroup unveiled a concept called 

the Smart Upper Stage for Innovative 

Exploration, or Susie. This would be 

a reusable upper stage that could be 

flown first on the Ariane 64 and on 

later reusable vehicles. Susie would 

be a combination of upper stage and 

spacecraft that could carry cargo or even 

crew to orbit, returning for a powered 

vertical landing. 

Susie has been an internal project at 

ArianeGroup for the last two years, said 

Morena Bernardini, head of strategy and 

innovation at ArianeGroup, in an interview. 

The company unveiled Susie at the IAC in 

part to raise interest in the project ahead 

of the ESA ministerial.

“This is a proposal that we as an industry 

make to the member states that we would 

like them to adopt to start the initial 

development phases,” Bernardini said. 

She did not disclose how much funding 

ArianeGroup is looking for but said that 

if funded at the ministerial, a technology 

demonstrator could be ready by 2025. 

An operational cargo vehicle could enter 

service by 2030, followed by a crewed 

version “immediately after.”

“It can always be accelerated,” she said 

of that schedule, “but it means that we 

really have to have the political decision 

in Europe to do this.”

Arianegroup is pressing for ESA member states 
to fund development of Susie, a combo upper 
stage and spacecraft that could carry cargo and 
crew to orbit.

EUROPEANS ON THE MOON
Another priority for ESA at the upcoming 

ministerial is exploration. The agency 

is already a key partner of NASA on the 

Artemis lunar exploration effort, providing 

the service module for the Orion spacecraft 

and two parts of the lunar Gateway, a 

habitation module and a refueling element.

Aschbacher said at KSC that he would 

be seeking a 50% increase in exploration 

funding for the ministerial. That would 

allow continued work on the Gateway 

modules and extend the existing agreement 

to produce Orion spacecraft.

It would also allow ESA to pursue 

new programs that could be integrated 

into Artemis. One proposal, Moonlight, 

would establish a satellite network around 

the moon to provide communications 

and navigation services. Another, the 

European Large Logistics Lander or EL3, 

would develop a robotic lander capable of 

delivering 1.5 tons of cargo to the lunar 

surface, either for science missions or to 

support crewed Artemis missions.

The lander “would give Europe an 

autonomous ability to land on the moon, 

but also allow us to contribute more deeply 

to longer-term exploration programs,” 

said David Parker, director of human and 

robotic exploration at ESA, during a panel 

discussion at IAC.

If funded, those programs could help 

ESA become more tightly integrated into 

the NASA-led Artemis effort, including 

securing opportunities for European 

astronauts to walk on the moon. ESA’s 

existing cooperation with NASA yielded 

three seats on future Artemis missions. 

Two will likely be on Artemis 4 and 5, 

missions that will deliver the European 

modules to the Gateway. The third has 

not been assigned, but Aschbacher said 

he is lobbying for that to be on a landing 

mission. “What I’m asking NASA very 

clearly is that Europe wishes to have a 

European astronaut footprint on the moon 

before the end of this decade.”

During IAC, Aschbacher and NASA 

Administrator Bill Nelson signed a joint 

ESA MINISTERIAL
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ESA will seek funding for the European Large Logistics Lander during its upcoming ministerial meeting.

statement on lunar cooperation. The 

agencies did not release details about that 

agreement, but NASA said in a statement 

that it “highlighted ongoing discussions 

on future collaboration on the moon.”

One uncertainty is how enthusiastic 

European governments will be to spend 

money on sending astronauts to the 

moon later in the decade, given ongoing 

struggles and competing priorities.

Aschbacher was optimistic. “Europe 

is very excited, but maybe not everyone 

realizes Europe is playing such a strong 

role in this historic mission,” he said ahead 

of the first Artemis 1 launch attempt. 

“This is my job to make sure that people 

understand there’s European participation.”

One of the astronauts that could 

represent Europe on a future Artemis 

mission agreed. “There’s been a very 

positive trend towards human spaceflight 

in Europe recently, in no small part because 

of what we’ve been able to achieve with 

the ISS,” said ESA astronaut Thomas 

Pesquet, who has flown two long-duration 

ISS missions.

He thinks there’s interest in Europe 

for missions to the moon because of a 

new generation not alive during Apollo 

and the bigger role partners like Europe 

have in Artemis. “It speaks to people in 

Europe,” he said. “They’ll be hugely excited 

to see a European on the moon one day.”

Aschbacher said in August that he 

hoped the Artemis 1 mission would 

help build support for ESA’s exploration 

initiatives ahead of the ministerial. “This 

mission is crucial because this shows 

that this works,” he said of cooperation. 

“This is a real project that is flying to the 

moon and back. It couldn’t be any clearer 

than to deliver this message through the 

mission.”

At the time, though, he expected the 

Artemis 1 mission to be complete, from liftoff 

to splashdown, well before the ministerial 

conference. But two launch scrubs and 

other issues, including a hurricane that 

forced NASA to roll the rocket back to the 

Vehicle Assembly Building, have kept 

Artemis 1 on the ground. While NASA 

officials have not ruled out a launch in late 

October, a more likely opportunity is in a 

window that opens Nov. 12, just 10 days 

before ministers meet in Paris to decide 

how to fund those exploration plans.

STAYING IN THE RACE
ESA’s planning will culminate in the two-

day ministerial meeting in Paris, with 

debates and negotiations largely behind 

closed doors about what programs will be 

funded by what nations and at what levels.

ESA got some encouragement about 

its plans at the IAC when French Prime 

Minister Élisabeth Borne, in a speech at 

the conference’s opening ceremony, said 

the country planned to increase space 

spending by 25% over the next three 

years to more than 9 billion euros. That 

amount covers all French space activities, 

and she didn’t discuss how much of that 

might go towards French contributions 

to ESA programs.

“It’s very good news,” Philippe Baptiste, 

president of CNES, said of the budget 

increase at an IAC  press conference. 

“We have to decide which fraction of 

this nine billion is dedicated to ESA and 

which part of it is dedicated to other kinds 

of programs.”

Borne said one priority would be support 

for launch vehicle development, long a 

priority for France, something Baptiste 

endorsed. “There is no European strategy 

in space if we don’t have European access 

to space,” said Baptiste.

ESA will also be watching Germany’s 

priorities closely. “I think it’s important for 

Europe to have big projects that show that 

we are engaged with space,” said Anna 

Christmann, coordinator for aerospace 

policy in the German government. She 

cited EL3 as one example of such a project, 

along with the European Union’s satellite 

constellation plans. “But we’ll have to see 

what is possible this year.”

In a session about the upcoming 

ministerial at IAC, Aschbacher defended 

the 25% increase as needed for Europe 

to keep pace with the United States and 

China and grow commercial capabilities. 

“The word ‘ambition’ may sound a bit 

negative,” he said. “What we are aiming at 

doing is making sure we are not thrown 

out of the race.” SN
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LEONARD DAVID

I
n May, a new director took the reins 

of the Jet Propulsion Laboratory in 

Pasadena, California. The storied lab 

is home to many milestone-making 

spacecraft that have plumbed our solar 

system, but not without some missteps 

along the way.

Laurie Leshin is the first woman to 

serve as JPL director, a role that includes 

serving as vice president at the California 

Institute of Technology, which manages 

JPL for NASA. 

Leshin is a well-known geochemist and 

FINDING BALANCE 
WITHIN THE SPACE 
ECOSYSTEM
Q&A WITH JPL DIRECTOR LAURIE LESHIN

SpaceNews spoke with 
the Jet Propulsion 
Laboratory’s new director 
to learn more about the 
JPL’s future vision. 

space scientist, an active co-investigator 

for two instruments on NASA’s Mars 

Curiosity rover. She brings to JPL skills 

honed in academia and government, 

including senior NASA positions.

Barely after setting foot in the door, 

Leshin faced a major spacecraft launch 

delay due to a software setback with a 

high-profile asteroid mission. 

She is also impacted by perplexing supply 

chain issues that can impair JPL’s capacity 

to better gauge project costs. Cost overruns 

in JPL programs have dogged the lab in 

the past, and she intends to take seriously 

better stewardship of taxpayer dollars.

This illustration shows a concept for a 
proposed NASA Sample Retrieval Lander 
that would carry a small rocket (about 
10 feet, or 3 meters, tall) called the Mars 
Ascent Vehicle to the Martian surface.



game than ever. On the industry side, we’ve got a lot more folks 

thinking about space as a place to do business. So it’s really 

about branching out beyond our traditional collaborators, 

partners and colleagues.

I’ve seen some reports that you are going to 
take on escalating mission costs. How’s that 
going to go?
You have to take our stewardship of taxpayer resources 

seriously. We need to do better on the front end, ensuring we’re 

estimating costs effectively. We need to do better at scaling our 

appetite to the resources available. Leadership is often about 

balance. You’ve got to figure out how to respect the need to 

be cost-knowledgeable and cost-constrained while trying to 

push the frontiers of technology and knowledge. 

Part of our job is to be on the frontier. We do things that are 

first-of-a-kind. Sometimes it can be hard to predict costs. I 

am committed to embracing that balancing act more overtly.

 

Cost overruns dot the lab’s history, 
including the Perseverance and 
Curiosity Mars rovers. Do you 
see any common threads 
among those more-costly-
than-thought missions?
If there were an easy answer, it

would have been changed. I don’t

think it’s easy, and I wouldn’t

want to portray it as such.

Right now, we are staring at 

a lot of supply chain challenges. 

Even when we build a spacecraft 

in-house at JPL, most of the parts 

are built elsewhere. We contract

for most of the pieces. We’re

seeing more no-bids from

contractor partners than

we’ve ever seen before.

We’re seeing bids come

in higher and delivery

times being much longer.

That has a real impact,

especially when your 

cost models are based 

on historical data.
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Toss into the management dilemma mix for Leshin is JPL’s

need to appraise a return-to-lab posture contrasted with remote

work by employees due to the COVID-19 pandemic. It’s hard

to build, equip and test spacecraft from home.

As the head of a federally funded research and development

center (FFRDC), Leshin manages a special relationship with

NASA. The space agency requires JPL to operate in the public 

interest, with objectivity and independence, be free from

organizational conflicts of interest, and fully disclose its affairs

to NASA.

Now the helmswoman at JPL, Leshin sees opportunities 

to leverage JPL’s leadership in robotic space exploration

and other areas. She advocates having the lab branch out

beyond traditional collaborators, partners, and colleagues to

embrace today’s non-traditional ecosystem of space players 

and providers.

Leshin spoke with SpaceNews about what she envisions

in coming years as she scopes out and fine-tunes the revered

laboratory’s capabilities.

 

Is ‘first woman director of JPL’ a moniker that’s
tiring or important to you?
It is important to me, and I take seriously the opportunity

that it presents. That being said, I’m not just the director

for women; I am the director for everyone. Once you reach

these positions, you’ve got to use them to kick down doors 

for people, light the way and rewire the system to help make

it possible for more to follow.

 

When you say rewire, in the larger picture, what
new directions do you want to take JPL?
JPL has an incredibly storied history with extraordinary

achievements. You don’t want to break that. You want to

continue to grow it. We start from a very strong foundation,

but we start in a moment where there are many new

opportunities.

My biggest observation is that the space ecosystem has

changed so much in the last decade. How do we continue to

position JPL, given that new ecosystem? How do we partner 

more often and differently? How do we fly more often, not only

when there are massive flagship missions, which is our sweet

spot? How do we take advantage of new capabilities, especially

around launch, new materials, and 3-D printing, to launch

technologies more frequently into the space environment

and explore more often?

 

Define what you see as that “space ecosystem.”
The traditional space ecosystem is the traditional players in

aerospace. Then there’s the science community itself which

is diversifying a lot. More universities are playing in the space 

Laurie Leshin,
Jet Propulsion 
Laboratory director
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 What are the implications?
Supply chain challenges make you want 

to buy things earlier. This means you are 

in an earlier part of the design-life cycle, 

and maybe not quite as smart about what 

you need to buy, so you probably want 

to hedge your bets a little. There’s a lot of 

complexity in how that drives the system 

and connects to our ability to predict cost 

based on historical models.

On that score, I have yet to see 
a price tag for the JPL Mars 
Sample Return project. Is there a 
bottom-line cost number?
NASA makes a cost commitment at Key 

Decision Point C, which is about a year 

from now. The program is still in Phase A, 

and about ready to go into Phase B. This is 

the year when we’re going to get serious 

about estimating the cost.

 

So there’s no dollar number 
for Mars Sample Return yet to 
deliver select samples back to 
Earth in the 2030s?
Not yet. It would be premature, but it will 

surely have a “b” [for billion] in front of that 

cost number. We’re trying to make sure 

when we do make a commitment, that 

it’s a strong one. We’ve all been through 

missions where that hasn’t been the case. 

We’re pushing hard for the 2028 launch; 

to do that, we need to understand the cost.

 

Cost aside, there is some public 
concern that Mars samples 
brought back to Earth might 
threaten our planet’s biosphere. 
What’s your view?
I think the only thing to do is to be as 

transparent as possible so that people can 

understand our commitment to keeping 

folks safe. But also so they understand the 

science is telling us that it’s highly, highly 

unlikely that anything there would be 

extant life – something currently alive – 

in the samples as the environment at the 

martian surface is extremely harsh.

Scientists worry the expense of 

Q&A LAURIE LESHIN

Mars Sample Return will delay 
other projects like the proposed 
mission to Uranus.
We understand that when we overrun a 

cost commitment, it impacts downstream 

missions. Outer planet missions are 

complicated to plan. We’re excited to be 

diving into the Uranus orbiter and probe. 

It’s an unprecedented situation now to be 

building two large missions, the Europa 

Clipper and the Mars Sample Return, at the 

same time. Once Clipper launches some 

two years away, I think there will absolutely 

be a capability to ramp up on Uranus. Also, 

sticking to the 2028 launch date for Mars 

Sample Return helps that wedge open up 

for the Uranus orbiter and probe.

 

JPL’s asteroid-bound Psyche 

mission won’t launch this year 
due to software glitches. What’s 
at the heart of the decision to 
postpone?
It’s a miss on our part. Within a few weeks of 

taking on my JPL position, it was apparent 

that we were not going to make the launch 

date. We immediately told NASA headquarters 

and they quickly released it to the public. 

I think that was exactly the right thing to 

do. We were extremely transparent as we 

dug into the issue. 

We’re about to hear within the next 

couple of months from the independent 

review board. Not to pre-suppose their 

findings, I think they will say it was a little 

bit of COVID in terms of the team being 

communicative up and down the line as 

they needed to be. We were not aware of N
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The towering core of NASA’s Europa Clipper spacecraft is shown in the storied Spacecraft Assembly Facility 
at the agency’s Jet Propulsion Laboratory in Southern California. 
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the depth of the challenge until it was too 

late to fix it and make the launch date. 

So that is a problem…a problem we’re 

committed to fixing.

I think the board will also say there’s 

no fundamental technical reason that the 

spacecraft can’t fly in 2023, as there are 

launch opportunities. 

 

JPL’s 2018 MarCo technology 
demo missions pushed the 
envelope on the use of cubesats 
for deep solace exploration. Is 
that an area JPL will further 
develop?  
I think there’s an enormous opportunity 

for smaller spacecraft, in the inner solar 

system especially. But in general, I don’t 

think JPL should be in the business of 

building a ton of cubesats. There are 

providers out there who can work with us 

on those things. But I do think we should 

be enabling the science community to 

pursue science goals.

I think it’s very interesting, maybe 

not cubesats in this case, but potentially 

it could be with larger cubesats coming 

along, to start thinking differently about 

the outer solar system. The next big 

frontier is a more sustained exploration 

of the outer solar system. What’s very 

enabling for science is figuring out 

certain technologies and capabilities to 

start flying there more frequently with 

smaller things. It’s not well formulated 

yet on my part, I will admit, but this is 

the kind of thing JPL should do. How do 

we figure out changing the paradigm 

— more sustained exploration — in the 

outer solar system?

 

Any other focus areas for you 
as you look at JPL’s portfolio?
There are exciting decadal surveys 

in Earth science, astrophysics and in 

planetary, huge opportunities within 

NASA and for JPL. There’s work on the 

Carbon Mapper, which is an entirely 

philanthropically-funded mission to 

look at methane plumes and understand 

who intentionally is over-polluting with 

methane. We will provide a state-of-the-

art imaging spectrometer. Then there’s 

the Surface Water and Ocean Topography 

spacecraft, the SWOT mission. It will 

help us understand and fully inventory 

Earth’s surface water for the first time; not 

just the oceans but all of the freshwater. 

Amazingly enough, our data about that 

is not complete.

 

JPL, like the rest of the world, 
was impacted by the COVID 
pandemic. Where are you now 
in dealing with the pandemic 
and moving forward?

The JPL campus is buzzing. People are 

back, and we’ve been back since May. We 

quickly figured out how to bring back 

people building spacecraft since you 

can’t do that from home. But overall, we 

were pretty hybrid for a long time. Now 

that we’re open, we have established 

temporary hybrid work agreements with 

our employees. We’re learning as we go. 

It feels like a big science experiment that 

we’re trying to understand. In November, 

we’re going to do a big check-in across the 

lab and see if we need to make adjustments. 

Yes, the lab is buzzing here but with much 

less of a parking problem. SNN
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Set to launch in August 2022, NASA’s Psyche spacecraft (above) will use four Hall thrusters to propel itself 
to the metal-rich asteroid Psyche, using solar electric propulsion. Two thrusters are visible beneath red 
round protective covers, after being integrated into the spacecraft.
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F
ormer mobile dead zones could be

teeming with life in coming years

as more satellite operators consider

jumping in to provide connectivity 

directly to standard phones.

The momentum behind this direct-

to-cell capability has shifted into a higher

gear following early product launches, big-

name announcements, and the progress

startups are making for their dedicated

cell-compatible constellations.

After years of rumors, smartphone mak-

ers Apple and Huawei recently launched

models capable of connecting to a part-

ner’s satellites for emergency messaging 

services.

DIRECT-TO-CELL

JASON RAINBOW

Jumping on 
the direct-to-
cell bandwagon 

Apple’s iPhone 14 and Huawei’s new

flagship Mate 50 series can facilitate lim-

ited SOS services beyond the reach of

terrestrial cell towers — without a bulky

handset antenna that usually accompanies

satellite-compatible phones.

In August, SpaceX unveiled plans to pro-

vide direct-to-cell services for emergency

assistance and beyond in partnership with

U.S. mobile operator T-Mobile.

These include text and picture messag-

ing services available in the United States

“as soon as late next year,” T-Mobile CEO 

Mike Sievert said during an Aug. 25 event 

at SpaceX Starbase in Texas. Voice, video 

streaming and other high-bandwidth

capabilities would come at an unspecified

time after that.

While Apple is using Globalstar’s sat-

ellite spectrum and Huawei is leveraging

DIRECT-TO-CELL

Starting in November, Apple’s 
iPhone 14 will be able to send 
emergency messages via Globalstar 
satellites.



Other established satellite operators are

closely following the growing momentum

in the direct-to-cell market.

“It’s something we’ve had our eye on

for a while,” SES CEO Steve Collar said,

because it is one of the areas that could

enable the satellite industry to play a role

in a much broader ecosystem.

“Clearly, there are big technical chal-

lenges,” Collar cautioned, “mainly just

having a link that is powerful enough

effectively to access a phone with a very

poor performing antenna — relative to the

antennas that we normally communicate

with from space.”

It is also unclear whether the best strat-

egy is to provide connectivity via mobile

satellite spectrum (MSS) or terrestrial

frequencies that have been assigned to

mobile operators.

“As far as SES is concerned, right now 

and today, this is an opportunity rather

than something that we’re concretely

doing,” he said.

“We’re still doing our homework and

figuring out where we can play and where

we can add value.”

In May, SES obtained spectrum rights 

for 62 proposed satellites that were about 

to expire following a call for proposals from

Luxembourg, where SES is based.

These spectrum rights cover satellites 

operating between 8,062 and 519 kilometers,

much closer to Earth than the 20 broadband

satellites SES has in medium Earth-orbit

(MEO) at 8,063 kilometers.

SES also operates a fleet of satellites in 

geostationary orbit (GEO) for broadband

and broadcast services.

Collar noted that the major direct-to-

cell projects announced to date are in low 

Earth orbit (LEO), below 2,000 kilometers.

“One of the things that we’re looking at

as we’re looking at possible architectures

is, does that have to be the case? Could you

do this from some combination of GEO

and LEO, or LEO and MEO?”

Offering a direct-to-cell capability could

also help SES play a part in Europe’s planned

sovereign broadband constellation.
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China’s space-based Beidou navigation

constellation, SpaceX would use T-Mobile’s

terrestrial wireless frequencies to connect

phones outside cellular networks.

Instead of broadcasting from cell tow-

ers, these frequencies would beam from 

upgraded Starlink satellites that SpaceX

mostly uses to provide broadband services

to fixed addresses.

U.S.-based startups Lynk Global and

AST SpaceMobile have a similar direct-

to-cell strategy.

They are busy forging alliances inter-

nationally to give their planned satellites 

access to mobile operator spectrum, which

would have more reach from space to serve

a telco’s customers where its terrestrial

infrastructure cannot.

There are five billion smartphones

in circulation today, and mobile dead

zones are prevalent even in countries

with widespread 5G networks. More than

half a million square miles of the United

States are untouched by terrestrial cell

signals from any provider, according to

T-Mobile.

It is a compelling opportunity for sat-

ellite operators that can monetize these

mobile dead zones, and those looking to

take advantage of the direct-to-cell hype.

Spanish startup Sateliot recently said

satellite technology it is developing for small

internet of things (IoT) devices could also

be used to send and receive SMS messages

from a regular handset.

While Sateliot CEO Jaume Sanpera says

direct-to-cell was always part of its strategy,

he said the venture decided to go public

with the plan following a spike in interest 

for the capability.

The startup has enough funding to de-

ploy its first five operational satellites next

year to connect other devices in remote

areas, Sanpera said, but needs around $100

million for a full network of 250 satellites

to provide direct-to-cell services.

“We really believe this will be a huge

push for our Series B,” he said, “because

there is real big business on the direct to

phone connectivity.”

Sateliot’s approach also relies on convinc-

ing smartphone makers to add a compatible

chip into their designs so their handsets

can connect to its proposed satellites.

WAITING IN THE WINGS
Globalstar rival Iridium has been working

on direct-to-cell technology for years but 

remains tight-lipped about its plans.

Iridium CEO Matt Desch told World

Satellite Business Week in Paris Sept. 12

that it will “be involved in a big way” but

declined to disclose details about a partner

it is working with under a development

contract.

Iridium said in July its deal with this

unnamed company is contingent upon

successful technology development and a

service provider agreement it expected to

finalize before the end of this year.
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“We certainly haven’t made a decision 

that we would invest [in direct-to-cell 

services],” Collar said.

“It would be kind of a meaningful di-

versification for us, moving into a different 

part of the value chain in the industry, but 

we think there’s potential there, and we’re 

working hard.”

Intelsat, which operates a fleet of GEO 

satellites and has a distribution alliance 

with LEO broadband operator OneWeb, also 

has satellite spectrum filings in MEO that 

could be used for a direct-to-cell service.

“We’re partnering right off the bat with 

OneWeb to get that [non-geostationary 

orbit] capability into our network, but we’ve 

also been evaluating other opportunities 

internally,” Intelsat chief commercial officer 

Michael DeMarco said.

Intelsat has not specified its plans for 

MEO, and DeMarco said “anything that 

we come to market with would be com-

plementary to the network that we have 

in place today.”

He said the operator is watching the 

direct-to-cell activity closely, and “we’ll 

see how our multi-orbit architecture … can 

evolve to potentially capture share” as the 

market shakes out.

Inmarsat is also “very much in the in-

vestigative stage,” said Barry French, the 

operator’s chief marketing and commu-

nications officer.

“Some of the things you’ve seen an-

nounced so far are pretty far in the future,” 

French said.

“There’s a lot of work to do between now 

and then — and the same is true for us,” he 

added, “but we do have this compelling 

L-band capability.”

While there are a lot of smartphones, 

handset makers and connectivity providers, 

he said there are few companies “who have 

the kind of global L-band spectrum cov-

erage that we have. So we think we have 

a very clear asset that maybe others don’t.”

CAPABILITY EVOLUTION
While smartphone satellite connectivity 

first-movers Apple and Huawei are only 

planning basic services initially, albeit 

seemingly for free, they will likely add to 

the capability if the demand is there from 

consumers.

Apple has dedicated $450 million from 

its advanced manufacturing fund toward 

satellite infrastructure to support its SOS 

feature and is financing the majority of 

new Globalstar satellites that underpin 

the service.

Starting in November, an app pre-in-

stalled on iPhone 14s will help users find 

and keep locked onto a Globalstar satellite 

to access Apple’s emergency service.

The feature would enable users outside a 

cellular network, initially only in the United 

States and Canada, to give emergency re-

sponders information by selecting from a 

series of short text messages.

Under ideal conditions, Apple said these 

messages could take 15 seconds to send 

because of current bandwidth constraints 

and as long as three minutes in other cases.

Virginia-based Lynk, which looks to be 

next in line to start providing initial direct-

to-cell services, aims to start by providing 

emergency alerts, text messaging, and 

connectivity for internet of things devices.

The startup secured regulatory approval 

Sept. 16 to operate its constellation glob-

ally after launching its first operational 

satellite in April.

Three more satellites are slated for de-

ployment in December, which would be 

enough to enable users to send and receive 

text messages about four to eight times a 

day, depending on their latitude.

However, Lynk has not yet secured 

landing rights in any country where it 

plans to provide services.

Charles Miller, Lynk’s CEO, said its next 

step is to secure a commercial contract 

T-Mobile CEO Mike Sievert (left) and SpaceX CEO Elon Musk announced plans for direct-to-cellphone sat-
ellite services at SpaceX’s Starbase test site in Texas.

DIRECT-TO-CELL
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with a mobile operator in the United

States. The two companies would then

jointly seek permission from the Federal

Communications Commission to serve

U.S. customers.

Lynk plans to deploy more than 50 sat-

ellites before the end of 2023 to increase

satellite revisit times to every 15-30 minutes.

Texas-based AST expects to deploy

its first operational satellites in late 2023.

These will be much larger than Lynk’s

pizza-boxed shaped satellites for providing

higher-bandwidth 5G services.

At press time, AST was weeks away from

unfurling the antenna on its BlueWalker 3

prototype following its launch Sept. 10. At 

64-square-meters, it is the largest com-

mercial antenna ever deployed to LEO.

AST, Lynk, and Starlink expect to con-

nect phone users as seamlessly as they

connect to cell towers through native

device support.

Although T-Mobile’s Sievert said it is not

ready to announce a product, he expects

to include satellite-enabled coverage in

the United States under the telco’s most

popular mobile plans for free.

T-Mobile will likely charge a monthly 

service fee for customers that want to

add the coverage to some of its cheaper

mobile plans.

SpaceX and T-Mobile are searching

for mobile operators internationally with

suitable frequencies to forge reciprocal

roaming alliances.

T-Mobile is providing 1.9 GHz spectrum

in the United States under their partnership.

Curiously, SpaceX recently requested

permission from the FCC to use the nearby

2 GHz spectrum band for MSS. This band

is not used by terrestrial mobile operators,

suggesting SpaceX might be planning to

avoid other providers altogether to sell

services directly to consumers.

Lynk and AST envisage various types 

of partnerships with mobile operators.

“When you’re out of coverage you can 

receive a text from your mobile network 

operator, and if you want to roam onto

our network then you can click ‘yes’ and

you can buy a day pass,” AST chief strategy

officer Scott Wisniewski said. “Or you can

sign up to a recurring ‘add-on’ for your

monthly plan.”

Wisniewski said AST intends to pro-

vide an invisible layer of connectivity for

consumers, leaving the consumer-facing

business to the mobile operator.

“We bring the network and the mobile 

network operator brings the customers,

the spectrum, and their marketing power,”

he said, enabling AST “to leverage those

things that they’ve already built.”

Miller said Lynk will also be a wholesale

partner for mobile operators and will never

go “direct to consumer.”

However, he said Lynk is still deciding 

whether to be a consumer-facing brand 

or just a provider of white label-enabling 

technologies to mobile carriers. “We have 

some ideas on this that we are not ready 

to share,” he said.

While customers would use the SMS

texting platform already built into their

phone for sending messages through

Lynk’s network, he said the startup has

developed an app called LynkCast to collect

data broadcast from space. “LynkCast will

be a service that allows everybody to get 

critical local information (weather, news) 

delivered directly to your phone, no matter

where you are,” he said via email.

“For example, you are in a remote area?

What is the weather prediction for the next

several hours? The next several days? Is

there a hurricane coming? A blizzard? Tor-

nado conditions? Your life might depend

on getting weather predictions.”

Both startups welcome the interest and

activity their emerging market is receiving.

They say it is a market that will be big

enough to support multiple players, giving

mobile operators alternatives and differ-

entiated services for their satellite-enabled

needs.

Apple iPhone 14 users could still tap into

AST’s planned network, Wisniewski said.

“Technology-wise, there’s not really a 

fundamental incompatibility,” he added.

“The phone looks [for our satellite] if they’re

in certain locations instead of looking for

a tower, and if someone else has some

other feature on a different frequency or

a different app, you can do that without

conflicting.”

It is ultimately up to the mobile op-

erator. Just like how telcos “use multiple

ground-based tower networks,” Miller said,

“nothing stops them from using multiple

satellite networks.”  SN

Artist’s concept of a satellite in AST SpaceMobile’s planned global cellular broadband network.
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S
ince the 1980s, NASA has relied on

a network of geostationary satellites

for space communications in near

Earth orbit. The incumbent Space

Network created by NASA decades ago

for the Space Shuttle program has met

the agency’s space relay services needs

for a long time. As recently as 20 years

ago, such NASA investment was critical

because the commercial sector had yet 

to develop the infrastructure to support 

NASA’s work.

That is no longer the case. Private sector

innovation in near-Earth space is accel-

erating quickly and dramatically. Over the

last two decades, industry has invested

heavily in developing satcom infrastruc-

ture because of strong market demands for

things like cellular and streaming services.

With industry efforts now outpacing what

government could ever do, we must look

to leverage that investment for NASA’s and

other customers’ purposes. This approach

is already used to support crew and cargo

going to the International Space Station.

Now it’s time to take a further step toward

the next evolution of communication

services.

A win-win for public-private
partnership
The Communications Services Project

(CSP) is pioneering the future of NASA’s 

near-Earth space communications, 

evaluating the feasibility of commer-

cial satcom networks to reliably sup-

port future NASA missions as the Space 

Network approaches decommissioning 

in the coming years.

That will include a wide range of

near-Earth needs like launch support,

early operations, low and high data rate

routine missions, terrestrial support and

contingency services. Commercial sat-

com capabilities will provide NASA with

cost-saving access to continual industry

innovation for its missions, freeing more 

agency resources to focus on science and

exploration.

Importantly, this engagement will foster

a new class of commercial satcom services

that will bolster American industry, spur

economic growth, and promote a diverse

market worldwide. Up until now, content 

in the satcom industry has been typically 

generated on the ground and then sent

to a satellite relay for broadcast. Those

same relays may soon be used to serve

increasing content originating in space.

That creates demand for new two-way

data transfer models that can accommo-

date the space-based user.

This requires a somewhat different model

than how the industry currently operates,

but the infrastructure is there and can be 

adapted. With NASA as one of a growing 

set of customers that could purchase such

services, a new market will develop while

costs for everyone will come down.

Growing options, and markets,
for space communications
To pursue this future, we are partner-

ing with leading industry providers to

demonstrate support capabilities that meet

NASA’s needs. Planning for the eventual

acquisition of commercial services will 

be conducted during the demonstration

period and incorporate what we learn.

Throughout this time, CSP, which is

formulated under the Space Communi-

cation and Navigation division of NASA,

will work with our Industry Partners and

missions to ensure that the quality of

service, performance and reliability of

satcom service that our missions need and

deserve will be available as government

legacy assets are retired. We will tackle the

inevitable technical challenges that come

with something of this magnitude. At the

same time, we must acknowledge and

embrace the reality that industry brings

innovation in technical capabilities and 

methods. There is opportunity in that in-

novation — for NASA and other consumers

of satcom services that will make use of

this new class of service for spacecraft, 

communications and navigation needs.

By embracing this opportunity, sat-

com providers stand to align with and

support NASA and the rapidly growing

space industry from here at the start by

incorporating some of the most exciting

developments of our time. Utilizing NASA

as a safe foundation for demonstrating

and broadening service offerings for this

nascent market will help satcom innova-

tors instill their own solutions into future

space communications infrastructure.

Of course, this is a major undertak-

ing, but CSP is ready to lead. As NASA

initiatives have repeatedly done — such

as opening the initial spectrum for TV,

satellite radio, spot beam, and cell phone

communications — CSP will help en-

courage innovations derived from the

capabilities developed for space-based

customers. Seeding a new kind of satcom

market, we will benefit NASA, industry and

taxpayers, increasing jobs and economic

opportunity while enabling space missions

for the long term. We are ready, and we

are confident industry is ready too.  SN

ELI NAFFAH IS THE CSP PROGRAM MANAGER AT

NASA GLENN RESEARCH CENTER IN CLEVELAND, 

OHIO.

Preparing for NASA’s 
Satcom Future

26 | SPACENEWS OCTOBER 2022



You can’t go to space
on a Ford Pinto

T
wo years ago, I left my engineering position at Iceye

to join a pre-seed space startup consisting of two peo-

ple, one of which was me. As a newly minted CTO at a 

startup lacking capital, I was thrust into the fundraising

game — with no deeper understanding of finance or business

strategy than you’d expect of the average 40-year-old engineer 

with an oscilloscope. 

Daunted but undeterred, I set off into the depths of venture 

capitalism, strategy, marketing, pitches, PowerPoint slides,

NewSpace, small talk, zero-sum games, and artificial politeness.

What follows is a sort of paper trail for those coming from 

similar places and thinking of embarking on the same adven-

ture. It’s also a reflection (more than a criticism) on the things 

that must change.

Here’s the story. As I started pitching investors, my first im-

pression was that there was no ‘manual’ with rules for playing the

game. For an engineer like me with a mind shaped by equations,

this was particularly unsettling as I was struggling to find clues

in a field riddled with jargon like USPs, pre-money, post-money,

dilution, moats, seed stage, Series A through D and exit.

COMMENTARY Ignacio Chechile
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It turns out, there were some rules. Unwritten, highly dynamic

rules, though. The right strategy for approaching one venture

capital fund might be the opposite of what’s worked with another

fund. For this VC, press the guy with calls. For that one, let the

guy alone to make him feel the fear of missing out. For this one, 

moats were the single most important thing ever. For that other 

one, it was the charisma of the startup’s founders.

This feverish quest for funding can frequently lead to polite 

rejection. Reasons vary:

• The VC wants to wait until your business is more mature

• Your differentiation is weak (bigger, deeper moats would help)

• Your revenues are too “lumpy” (hey, good that we have any

revenues at all in these times, no?)

• Your revenues are not recurring enough

In the VC universe, cause and effect might be easily inter-

changeable. If you read the rejection reasons above, you can

quickly see that most of those (lack of recurring revenues, lack

of maturity) are typical for early stage startups. After all, you are 

fundraising because you want to increase your maturity and

improve your revenues. Therefore, the investors are disappointed

at the lack of precisely what you aim to accomplish with their

money. Unless, of course, the polite rejections above are just

euphemisms for hidden, more subtle things such as “I just don’t

like your face,” or “I’m not vibin’ with your idea.”

Fair enough.

In any case, VCs who provide honest feedback and not just 

polite excuses are more helpful because startup founders can

use that feedback to correct the trajectory and retry again later.

(and other harsh truths I learned 
courting venture capital)

 The Ford Pinto, infamous in the 1970s 
for bursting into flames if its gas tank 
was ruptured in a collision. The lawsuits 
brought by injured people uncovered 
how the company rushed the Pinto 
through production and onto the market.
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Most of the VC tales we tend to hear are 

success stories told by those who got and 

continue to get funded. They make it 

sound so easy. The more valuable stories 

come from those who failed miserably, 

for their experience can depict the quirks 

of the process like success stories cannot. 

Survivorship bias at its best.

 

Expectations and Wrong Yardsticks
While machine learning and artificial intel-

ligence are the darlings of our post-indus-

trial economy, fundraising is an extremely 

human-oriented, analog activity whose 

methods probably haven’t changed in 

the last 50 years. There is very little reli-

ance on data, despite most VC websites 

claiming they are “data-driven.” There’s a 

lot of talking, endless presentations, body 

language — you can tell how excited a 

VC is from how they sit — and autocratic 

decision-making structures. 

There’s also a generous dose of bluffing 

from every side: startups trying to look 

bigger than they are; markets presented 

as more attractive than they are; investors 

trying to look more successful than they 

are; technical reviewers trying to sound 

more accomplished than they are. In my 

experience, there are two kinds of tech 

reviewers:

• The friendly “gray beard” who worked 

in many classified projects during the 

1970s and spends half of the meetings 

bragging about how much he cannot 

tell you about those projects because 

tOp sEcReT. The last microprocessor 

he worked with was a Z80.

• The unfriendly young reviewer who 

hasn’t launched anything to space 

in their life but has secured a salary 

by making everyone believe they 

know everything about space tech 

and scaling organizations. This kind 

of reviewer is especially aggressive 

during calls and pitches because they 

want to make clear they know better. 

All this leads to one of the biggest prob-

lems present in the space VC sector: a lack 

of space technology knowledge. There is 

a concerning knowledge gap — a politer 

term than ignorance — about space sys-

tems engineering. VC partners, associates, 

and investment assistants are all similarly 

bewildered about what satellites are made 

of, the complexities behind developing 

them, and the applications they can un-

lock. This is true even for those who brand 

themselves as ‘space investors.’ The knowl-

edge gap results in industrial quantities of 

time wasted by startup founders having 

to educate prospective investors about 

basics like why satellites don’t fall back to 

earth, how antennas work and what flight 

software is for. This is time that could be 

spent building the technology before the 

runway—that is, the money left in the bank 

account—fades away.

True story: one investor I had been pitch-

ing went down the rabbit hole and bought 

seven books about space. Looking at that 

pile of books on his desk was very visual 

feedback on how badly I had overdosed the 

guy with unfamiliar concepts. Point taken. 

Wherever there is ignorance, there is 

also someone ready to take advantage of 

the ignorant. Therefore, consultants and 

advisers with dubious credentials spring 

up like mushrooms, and investors are 

frequently misled to perform half-baked 

assessments using the wrong yardsticks 

or bizarre metrics such as the infamous 

Elon Musk factor.

For space VCs, the SpaceX founder and 

Tesla chief executive is the gold standard. 

When space VCs talk to you, they are se-

cretly (even openly!) gauging if they feel 

the “Elon vibe.” That is, assessing if any of 

the company’s founders can be “the next 

Elon Musk.” Which is ridiculous: they are 

comparing early ideas with a 20-year-old 

company whose undeniable success is 

precisely based on solid engineering and 

resilience from failure, and whose support 

from its early investors — who probably 

did not get hung up assessing whether 

young Elon was the next Steve Jobs or 

whoever — made it possible for SpaceX to 

be what it is today. Doing good engineer-

ing takes time, effort and a fair amount of 

failure. Plans for colonizing other planets 

are making lots of headlines these days, 

but serious space exploration cannot be 

done on crappy technology whose acci-

dental reliability makes you want to cross 

your fingers before launch. You can’t go to 

space on a Ford Pinto.

It’s all understood: limited partners — 

the money behind the VCs — want their 

returns, and VCs try their best to please 

them and in the process earn substantial 

commissions. The current VC game is 

short-termist by design: throw money at a 

startup based on qualitative things such as 

the founders’ charisma (the “future Elons” 

whose management skills stop scaling be-

yond 30 people); sit on their boards to steer 

their strategy to balloon valuations while 

consistently neglecting the technology; exit,  

profit and repeat. The result? NewSpace is 

slowly becoming a synonym for “crap space 

technology,” where rockets flying sideways 

are celebrated as wins worthy of an IPO.

Failing is part of the game, and you may 

fail many times, but failure is the foundation 

of consistent victory. Engineers shouldn’t 

be checking their company’s share price 

as they design.

This boring engineer’s fundraising ad-

venture provided an obvious takeaway: the 

current model is broken. Something else 

needs to materialize; something genuinely 

data-driven—more quantitative—and with 

patience built in to let tech mature at its right 

pace. Something to help build companies 

that can last 20,50, or 100 years — the time 

scales compatible with what it will take to 

make human presence on other planets 

a reality. SN

IGNACIO CHECHILE IS THE CHIEF TECHNOLOGY 

OFFICER OF REORBIT, A HELSINKI, FINLAND-

BASED STARTUP “EXPLORING NOVEL SPACE 

ARCHITECTURES BEYOND LEO.” HE PREVIOUSLY 

WAS VICE PRESIDENT OF SPACECRAFT ENGI-

NEERING AT ICEYE.



CONNECTING THE DOTS  Jason Rainbow

W
hile tracking more and 

more objects orbiting Earth 

is crucial to ensure a safe 

operating environment, so 

is the ability to identify them correctly. 

Space-Track, provided by the U.S. 

Space Force’s 18th Space Squadron (18 

SDS), offers one of the most comprehen-

sive databases of orbital observations.

However, more than 300 objects 18 

SDS tracks in low Earth orbit were listed 

as unidentified at press time.

Understanding where these objects 

came from and characterizing their at-

tributes is critical for keeping space sus-

tainable, according to Australian space 

situational awareness (SSA) startup High 

Earth Orbit Robotics.

Correctly identifying them as func-

tioning satellites is important for inter-

national law and spectrum regulation.

If they are debris, their identification

helps determine whether they pose

a threat, how similar debris could be

avoided, and supports their management

and potential removal.

A case in point is an unexpected

object that reached orbit last year with

nine Chinese satellites, dubbed Object

K, which HEO Robotics says is likely a

piece of rocket debris.

The startup is building its own da-

tabase of in-orbit objects using images

acquired by taking control of satellites

from Earth observation partners.

When these satellites are not being

used — such as over an ocean if the op-

erator focuses on land imagery — they 

are momentarily tilted so an onboard

camera can snap objects they fly past.

Using this method, HEO Robotics says

Object K is likely half of a Chinese Long

March 6 payload fairing that deployed 

the satellites in April 2021.

The nine satellites are research space-

craft for applications that include remote 

sensing services, according to Chinese 

state media that did not mention the 

tenth object.

Object K’s unexpected location could be 

due to a partial failure of a mission-stan-

dard explosive bolt component, HEO

Robotics said.

Although the startup says it has con-

ducted multiple visual inspections of 

these 10 objects, they are still officially 

unidentified under Space-Track.

Object K is in “a super busy region of 

space” with an orbit that intersects many 

other objects, HEO Robotics CEO Wil-

liam Crowe said, and poses a risk to the 

International Space Station and Chinese 

Space Station as its orbit evolves.

“I think the bigger risk is to people

and property on Earth,” Crowe added,

“we now know this is an uncontrolled

object that will reenter from an orbit it

was never meant to be in.”

Plenty of Long March payload fairings

have been recovered almost intact in the

Chinese countryside soon after launch.

Sometimes the U.S. military knows

what the object is but does not want to

disclose it publicly because it relates to 

national security intelligence capabilities,

said Brian Weeden, director of program

planning at the Secure World Foundation.

But in “many cases, they don’t know

what it is,” said Weeden, who used to work

on SSA programs at the U.S. Air Force.

The U.S. military has listed improving

space domain awareness as a high prior-

ity for more than a decade, and a variety

of efforts are underway to improve its

ability to track, identify, and characterize 

in-orbit objects.

HEO Robotics, ground-based radar 

operators, and other private compa-

nies are helping to bring more data to 

the equation; however, there remains a 

disconnect between them and the DoD.

Part of the reason is the U.S. military 

“still has in most cases very antiquated, 

outdated computer and IT systems, and

systems in general that were not built 

to pull in data from outside sources,” 

Weeden said.

There’s also “a bureaucracy that is 

still largely skeptical of commercial,” 

he added, particularly where there are 

overlaps with government or govern-

ment-funded programs.

Ensuring Space-Track’s accuracy 

requires cooperation between satellite 

operators, their owners, and the DoD, 

said U.S. Space Force Lt. Col. Matthew 

Linkter, commander of 18 SDS.

18 SDS “makes every effort to establish

relationships with new satellite operators,

launch agencies, and service providers”

to identify all artificial objects on orbit

and keep Space-Track updated, he said.

“However, not all satellite operators

willingly share the information needed

to effectively identify space objects,

which leads to unnamed objects in

the catalog.”

While 18 SDS “accepts and considers

feedback from a variety of space stake-

holders who have reliably provided or

published spacecraft identifications,”

he said receiving data directly from the

operator/owner is most valuable.

Especially “since it allows us to es-

tablish data sharing relationships that 

ensure long-term spaceflight safety.” SN

Identifying satellite UFOs
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ON NATIONAL SECURITY Sandra Erwin

T
he first chief of the U.S. Space

Force, Gen. John “Jay” Raymond,

is preparing to hand over the reins

of the newest military branch to

his successor Gen. B. Chance Saltzman.

Under Raymond, the Space Force built 

a solid organizational foundation and has 

gained institutional support. In a recent

speech, Raymond said more people want

to join the service than slots available.

The Space Force also has taken actions

to deal with growing security risks to space

systems, beefing up its cybersecurity and

intelligence specialists ranks.

Meanwhile, other initiatives haven’t

progressed as Raymond and others had

hoped, including efforts to accelerate pro-

curements of next-generation systems and

develop a modern training infrastructure

for satellite operators.

In a 2020 speech, Raymond noted

that “on-orbit capabilities move at speeds

greater than 17,500 miles per hour. To plan

for warfare at these speeds and distances,

we must be lean, agile and fast.”

Two years later, the verdict from the

Space Force’s procurement chief Frank

Calvelli is that major space acquisitions

are anything but fast. At an industry con-

ference Sept. 20, he questioned why the

service continues to buy what he called

Battlestar Galacticas.

Calvelli was especially critical of the

geosynchronous infrared satellites that

provide early warning of ballistic missile

launches. Three such satellites, known as 

the Next-Generation Overhead Persistent

Infrared (Next-Gen OPIR), are being de-

veloped by Lockheed Martin at a cost of

$7.8 billion.

The previous missile-warning satellites,

known as SBIRS, were criticized in 2017 by

top general John Hyten for being “juicy

targets” for enemy anti-satellite weapons.

That led the Air Force to cancel SBIRS in 

2018 and start Next-gen OPIR, a program 

touted as a model of faster acquisition.

The Air Force sought special authorities to

reduce to five years a development cycle

that would have typically taken nine years.

Now the program’s schedule appears to

be slipping, according to the Government

Accountability Office, which warned in a

report that Next Gen OPIR is unlikely to

meet the current 2025 target launch date

and is at high risk of delays due to its tech-

nical complexity. 

Calvelli wants to shift to constellations of

smaller and cheaper satellites in low Earth

orbit, like the missile-tracking layer that the

Space Development Agency plans to start

fielding in 2024 at a cost of $1.4 billion for 

28 satellites. 

The shift to a proliferated LEO system, 

however, was not initiated by the Space

Force. SDA was established in 2019 under

the Office of the Secretary of Defense. Per 

congressional mandate, the agency this

month will become part of the Space Force

and will report directly to Calvelli.

SDA Director Derek Tournear said

Next-Gen OPIR would be the last GEO

missile-warning satellites to be acquired

by DoD. “The future will all be proliferated 

LEO,” plus a layer of medium-orbit satellites

to add resiliency.

Another area where the Space Force

has lagged is providing modern training

tools for satellite operators. Saltzman ac-

knowledged that much in testimony to

the Senate Armed Services Committee.

“Because we have operated in a relatively

benign space environment for decades, we

have not fielded a sufficient test and train-

ing infrastructure that allows our guardians

to prepare properly for a contested space

domain,” he said.  

To train for space warfare, operators

require a mix of live and virtual training

ranges, said Maj. Gen. Shawn Bratton,

commander of the Space Training and

Readiness Command.

Guardians need to practice electronic 

warfare, operations against GPS jamming

and how to maneuver satellites “in chal-

lenging scenarios,” said Bratton. Most of the

training infrastructure was inherited from

the Air Force, and it’s up to the Space Force

to invest in updated capabilities.

Currently, only graduates of the Air Force

Academy’s FalconSat program learn how to

fly satellites before they are assigned to an

operational unit, Bratton noted. Everyone 

else has to acquire those skills on the job. 

“There’s a burden on the operational unit 

to build up operators. We need to provide 

more training.”

As the new Space Force boss settles

in, many will be watching what he does

to fix troubled acquisitions and provide

adequate training for the complex space

environment.  SN
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Tough to-do list for 
new Space Force boss

Gen. B. Chance Saltzman was confirmed Sept. 29 
as the next chief of the U.S. Space Force.
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ON THE HORIZON

DATE EVENT PLACE DATE EVENT PLACE

OCTOBER

11-12 Satellite Innovation
2022.satelliteinnovation.com

Mountain View, 
CA

13-14 MilSat Symposium
2022.milsatshow.com

Mountain View, 
CA

24-26 ASCEND
www.ascend.events Las Vegas, NV

26-28 Von Braun Memorial Symposium
astronautical.org/events/vonbraun/ Huntsville, AL

NOVEMBER

8-10
24th Annual Global MilSatCom 
Conference & Exhibition
globalmilsatcom.com/spacenews

London

https: / / iaaspace.org/pdc

International Academy of Astronautics

https: / / iaaspace.org/lacw

International Academy of Astronautics



FOUST FORWARD Jeff Foust

T
he International Astronautical Congress 

(IAC), once a meeting known for technical 

presentations about government space 

projects, has become a hotbed of commer-

cial space activity, particularly at this year’s event in 

Paris. The exhibit hall was filled with companies, 

large and small, discussing launch vehicles, satellites 

and other projects, and there was a steady stream 

of agreements and contracts announced over the 

five-day event.

One hot topic was commercial space stations. NASA 

is staking its future in low Earth orbit on the ability of 

companies to develop stations that, by the end of the 

decade, can take over the research currently being done 

on the International Space Station. Those companies, 

in turn, look to attract other customers for their stations.

At the IAC, Voyager Space, working with Lockheed 

Martin on a commercial station called Starlab, made 

several announcements, including a deal with Hilton to 

study lodging and hospitality suites in space — bringing 

back memories from the 1960s, when Barron Hilton 

talked about space hotels. Axiom Space announced 

a series of agreements with national space agencies, 

including Saudi Arabia and Turkey, that include fly-

ing people from those agencies on private astronaut 

missions to the ISS and Axiom’s future space station.

Blue Origin and Sierra Space, who announced their 

Orbital Reef space station at last year’s IAC, provided 

a modest update about their plans in Paris. Janet Ka-

vandi, president of Sierra Space, said the companies 

were thinking about how to operate Orbital Reef, 

envisioning a crew of a half dozen or so professional 

astronauts who would maintain the station and train 

visitors, who can then focus on their research or other 

activities.

But for all the optimism about the development of 

commercial space stations, or even how many Hilton 

Honors points will be needed for a night’s stay on one, 

the conference also showed the lingering concern 

about the business case for such stations, be it for 

research, tourism or other space agencies.

“I think we’re going to have to be really hard-headed 

about business cases, and I don’t think we’re there at 

all,” cautioned Mary Lynne Dittmar, chief government 

and external relations officer at Axiom Space, during 

one IAC panel.

NASA is supporting four companies seeking to 

develop commercial space stations, all of whom think 

there’s sufficient demand from NASA and others to 

support their business cases. What’s less certain, she 

said, is if there’s enough demand to support all of 

those companies.

“It’s unclear if the market can support four com-

petitors, or two competitors. We don’t know, really,” 

Dittmar said. That requires being “judicious” about 

how to winnow down the market, including when to 

downselect. “There’s going to be some hard choices 

that need to be made, and they will need to be made 

sooner than most people are prepared to make them.”

For all the talk of an “in-space economy,” she said 

the real situation was one of a terrestrial economy that 

uses space. “Those things that generate a lot of revenue 

here and seem as though they may have applications 

to space are going to be the ones that people are going 

to be looking at.”

“We need to be thinking clearly about the kinds of 

revenues that need to be generated in order to support 

one or more space stations, and I don’t think we’re 

talking about that yet,” she said. 

Others at IAC at least acknowledged those chal-

lenges of finding enough business to support at least 

one commercial space station, and doing so by the 

end of the decade before the ISS is retired.

“I hope we all succeed,” said Andrei Mitran, director 

of strategy and business development at Northrop 

Grumman, another company working on commer-

cial space station concepts for NASA. “I hope there’s 

enough of a market for all of us to succeed.”

He described the other companies pursuing com-

mercial stations as “competimates,” a combination 

of a competitor but also a teammate in an effort to 

grow the market. “We are looking at how do we make 

the pie bigger,” he said. “Otherwise, we could kill this 

market.”  SN

Hard choices facing commercial 
space stations

32 | SPACENEWS OCTOBER 2022



The 2022
VON BRAUN
SYMPOSIUM
Space at the Table: 
Collaboration, Cooperation, and Inclusion
October 26-28 | University of Alabama in Huntsville

Take your seat:
astronautical.org/vonbraun

The 2022 symposium will feature a broad range of
topics including Artemis, policy, leadership, nuclear
thermal propulsion, and more. This is a unique
opportunity to connect with industry professionals
including esteemed guest speakers like NASA
Deputy Administrator, Pam Melroy.
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