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Rymdkunskap forelasning 1

Ulf Berggren, kontakt at rymdkunskap.se

1 Presentation

2 Rymden en bra motivator

3 Omloppsbana, tyngdléshet och raketens princip
4 Den nara rymden

5 Anvandning av rymden

6 ET liv? Avstanden i universum

7 Newton och Einstein
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Meteors

50 km

(‘m Weather

" balloon

6—20 km
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Troposphere

Mount Everest

Pump & valves) (- Combustion
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Intriingande solvind

/an Allen-biltena
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agnetosvansloben

fop of the atmosphere p ]

| atmosphere mole}
&

Neutralskiktet

Dose Equivalent (millisieverts)

Magnetopausen

Abdominal CT Scan
& Months on ISS (average)
180-day Transit to Mars
500 Days on Mars.

US Annual Average, All Sources.

'DOE Radiation Worker Annual Limit

| Annual Cosmic Radiation (sea lovel)

20000 1

15000 1

10000 1

5000 1

2019 fanns det ungefar

All tracked

space objects Total

Iridium-Kosmos
collision
Chinese
weapons s>
test

Debris

Left overs

1900 ton rymdskrot i
omloppsbana runt
jorden

1960 1980 2000 2020
Year
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Cirka 6 100 rymdstenar per ar 6ver hela jorden bara cirka 1 800
av dessa faller ner éver land.

Var 500:e ar kan mycket stora stenar, som ar tillrackligt stora for
att generera storre skada, na fram till jorden

Runt en kilometer breda eller stérre och som kan gora rejal
skada, forvantas na jorden ungefar var 300 000 till 500 000 ar
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Measuring distance in space

* Lightyear
* Astronomisk Enhet AE (Astronomical Unit AU).
* Kilometer.
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NASA VS MILITARY BUDGET = BESK 1963
w The Governments With w
'y .. the Largest Space Budgets )
- Government expenditure on space programs in 2! -
Q. 4008 (in billion U.S. dollars) o
< United States <
X crina * I 1 54 X
(7)) oo N e Japan © [l 490 (7))
2 NASA Budget as a Percentage of Federal Budget France () [l 4.20 Ay 4Bl 12 Spin-off fran rymdteknik 12 Spin-off frin rymdmedicin Microchip technology
- Russia @ [ 3.42 « (9 T\ -
‘1 European Union & D) 1. Tradlésa horlurar 1. Stralbehandling av cancer “NASA technically didn't invent the integrated

X Germany [ 253 \ ! 2. Tempurmadrassen 2. Datortomografi circuit, credited to electrical engineer Jack Kilby
(a) i WA= fa) 3. Mobilkameran 3. Muskelstimulerande enheter in 1958, but instead invented newer and more

337 i P . } R .

: India @ ] 1.93 4. Frystorkad mat 4. Utrustning for dialys advanced variants of it. Indeed, it's easily
z i § z 5. Repfria glasdgon 5. Hopfallbara rullstolar argued that NASA's Apollo program kickstarted

H Figures for European countries include contributions to ESA and Eumetsat. “ ” . . . . o
> 5| Euroconsult - EC > 6. “Space blankets 6. Tyngdloshetsterapl the microchip revolution

i 7. Luftrenare 7. Orontermometer
(24 € o 8. System fér vattenrening 8. Pulsmatare

9. Sladdlosa verktyg 9. Cochlear-implantat

10. Roketektorer fér bostader  10. Konstgjorda leder
11. Satellit-tv 11. Insulinpump
12. Joysticks 12. Ogonlaserkirurgi 20

EK
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C (¥ @& en-m-wikipedia-org.translategoog/wiki/Tardigrades_on_the Moon? x trsl=e.. 12 ¥ # ® =/ 0O

oogle Oversatt  engeiska —  svensia v Oversatining H

WIKIPEDIA Q ssk pa Wikipedia

Tardigrader pd manen
Artikel Prata
& % L

Den 11 april 2019 kraschade den israeliska rymdfarkosten Beresheet in i manen under ett misslyckat landningsférssk . 1
Dess nyttolast inkluderade nagra tusen tardigrader (kallas dven vattenbjdrmar). De forsta rapporterna antydde att de
kunde ha dverlevt kraschlandningen. [ B4 Om n&gon av dem &verlevde, skulle de vara den andra djurarten att nd ytan

av manen, efter manniskor .

Vi tror att chanserna att verleva for

tardigraderna... ar extremt hoga.

— Nova Spivack, forfattare och
affirsman, (2
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= Innehall &z

Full storlek modell av

et Moon lander

pelektronmikroskop

~ Mankrasch ’

https://en.wikipedia.org/wiki/Tardigrades_on_the_Moon
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Voyager 1 and 2
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Backplane

SPACE TELESCOPE

THE JAMES WEBB
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