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() EFFECTSRADIATIONEXPOSURE 2

Chronic or late effects Acute effects

Cancer Acute radiation syndrome
Cataract Prodromal syndrome

Degenerative diseases Hematopoietic syndrome
Brain Skin effects

Lung
Cardiovascular

Reproductive system
Immune system

2 Fogtman, Baatout et al, Nature, ripj microgravity, 2023 g i T R T i s 2 SCI{Cen
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_-, COUNTERMEASURES TO RADIATION ¢
EXPOSURE .
£ ielding
-. e RADSHIELD 2024 i
o European Space Radiation Shielding Workshop . Tt
. 12-13 June 2024 | ESA/ESTEC |




() COUNTERMEASURES TORADIATION
EXPOSURE

Shielding

Graphic depiction of the CREW HaT concept Credits: Elena D’Onghia
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T Intracranial pressure Sapted Immeciotely
Vision impairment
Cardiovascular deconditioning

Muscle atrophy
Bone density loss
Altered kidney function
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H O St | ‘ ee nV| ronme nt .SITTING IN A TIN

FAR ABOVE THE WORLD

PLANET EARTH IS BLUE .
AND THERE'S NOTHING
| CAN DO.

Space Oddity, David Bowie

Credit: NASA
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: Drager Double Sensor
Measures core temperature and body chemistry . ' ' . . .
4 to see how microgravity can alter the circadian rhythm b't 1 2 7 consecu“\"e n'ght5h|ﬂs Wlth Iead'ln
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8 . 5 6 , O ] mvrosieer orR NP [[] PRIOCRMZE BRAGHT LIGHT EXPOSURE
HOURS HOURS ¥
[T v SUNGLASSES - AVOR LIGHT [T 0ONOT WEAR SUNGLASSES - SEE LIGHT
» " HOT WORKING ON CONSOLE WORKING ON CONSOLE FOR ORBIT 1
' Time for Bed 16 Sunrises *
Crew members aim to get 8 hours As the space station orbits Earth 3c: Seven Oribit 1 shifts with 2-day gradual lead-in
of sleep a night, but tend to average . every 90 minutes, there is a potential o
5-6 hours Instead for the astronauts to experience up " e
€ a)
to 16 sunrises each day, which can JSC CDT 020 ] 160 %
impact their sleep schedules Not on Conscie ’
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RLIEE Crew Cabin -------- 17,500 mph 1]o 1] : . :
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A Small rooms where astronauts Space Station Speed 119
can dim the lights and sleep on Orbit
in bags attached to the 3
cabin wall
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i Personal Sun Custom Light
Light-emitting diodes (LEDs) Scientists want to find the
replace fluorescent bulbs optimum setting to improve
and can easlly change color sleep patterns and cognitive
and intensity performance throughout
the day -
° 150 5= |
¢ . 3 doys poor 30 01
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. b Acti Watch
( This fitness tracker measures the
astronaut’s activity during wake
and sleep hours to see how their
o body Is performing
* Post-Ot
b L4 off
.
Circadian Rhythms - 24h 39m Martian Day
.' Results could help treat insomnia on Earth We need to understand how the human body
and help people who work odd shifts might adapt, so the first people on the surface
or suffer from jet lag, of Mars won't fall asleep on the job 8
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INSPIRING FUTURE SCIENTISTS, ENGINEERS, AND  “

- INNOVATORS

Current
opportunities for
university students .-

The Space Training
Catalogue
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