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Hvordan kan vi male jordas alder?
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Fotoelektrisk effekt Hydrogen
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Rentgenstraling
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Energien i rgntgenstraling
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Energy Dispersive Spectroscopy (EDS)

atomic nucleus
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electron - -

external
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https://en.wikipedia.org/wiki/Energy-dispersive_X-ray_spectroscopy#/
media/File:EDX-scheme.svg

Fe Ka

Fe Kb
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EDS spectrum of the mineral crust of the vent shrimp Rimicaris exoculatd’ Most of these
peaks are X-rays given off as electrons return to the K electron shell K-alpha and K-beta
lines) One peak is from the L shell of iron.
https://en.wikipedia.org/wiki/Energy-dispersive_X-ray_spectroscopy#/media/
File:EDS_-_Rimicaris_exoculata.png
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Atomkjernen
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Periodesystemet med atommasser
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De fire fundamentale vekselvirkningene
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beta-straling
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Energ gamma-straling
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Grunn-
tilstanden

Ved en a- eller B-utsending kan datter-
kjernen veere eksitert. Ved overgang til

lavere energinivaer blir det sendt ut et
v-foton.
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Bevaringslover ved kjernereaksjoner
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Foto: Audun Kristiansen / NRK

ecquerel-sau i 30 ar til Aktivitet

23 ar etter Tsjernobyl ma mange sauebesetninger pa spesialdiett for de kan
slaktes. Slik vil det fortsatt veere i mange tiar. Aﬂ

g At

Helle Therese Kongsrud
@helletherese

Publisert 6. okt. 2009 kl. 14:28 l A] = —s- a3 E 1

(O)

Artikkelen er
flere ar
gammel.

| by mdin~
A: _s'q .(aﬂ Eﬁ_

lllustrasjonsfoto
FOTO: LIEN, KYRRE / SCANPIX

May 14, 2019

16



f15-1f.notebook May 14, 2019
Halveringstid
el Ljre
A « N e €cta "*"’L
o N, =N, L3N =AY,
ved Ede == 2
A, s N A"i"‘o Az>-liA\= Ay A,
o’ ()
T ebonsht A Y 4o
AI = C Ul
U e A e/ en U'é_-’
¥} N
ns ao(‘l“ 'f\‘\\l&ﬁl”r‘\'&/ n*> [“/L )_e

tTA. (1Y

17



f15-1f.notebook May 14, 2019

Datering med C-14
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https://photojournal.jpl.nasa.gov/animation/PIA00114

Datering med starre halveringstid -
jordas alder

Parent Daughter Half-life
| Uranium-235 | Lead-207 | 0.704 billion years
’ Uranium-238 ’ Lead-206 |4.47
’ Potassium-40 ’Argon-40 ’ 1.25

’ Rubidium-87 ’ Strontium-87 ’ 48.8

ff:;"a”“m' Neodymium-143 | 106
| Thorium-232 | Lead-208 | 14.0
| Rhenium-187 | Osmium-187 | 43.0
| Lutetium-176 | Hafnium-176 | 35.9
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Hva skjer nar en atombombe sprenges?

https:/7en.wikipedia.org/wiki/Operation_Crossroads#/media/File:Operation_Crossroads_Baker Edit.jpg
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Energi og masse
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Nuclide Half Life (y) Critical Mass (kg) Diameter (cm)
uranium-233 159,200 15 11
uranium-235 704,000,000 52 17
neptunium-236 154,000 7 8.7
neptunium-237 2,144,000 60 18
plutonium-238 87.7 9.04-10.07 9.5-9.9
plutonium-239 24,110 10 9.9
plutonium-240 6561 40 15
plutonium-241 14.3 12 10.5

plutonium-242 375,000 75-100 19-21
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Containment Structure
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An atomic bomb (Figure 20.7.5) contains several pounds of fissionable material, %33 U or %3 Pu, a source of neutrons, and an explosive device for compressing it quickly into a small volume.
‘When fissionable material is in small pieces, the proportion of neutrons that escape through the relatively large surface area is great, and a chain reaction does not take place. When the small

pieces of fissionable material are brought together quickly to form a body with a mass larger than the critical mass, the relative number of escaping neutrons decreases, and a chain reaction
and explosion result.

Detonator  Conventional uranium 235
explosive

D C 239
explosive

beryllium - polonium initiator

(b)
Figure 20.7.5: (a) The nuclear fission bomb that destroyed Hiroshima on August 6, 1945, consisted of two itical masses of U-235, wh were used to fire one of the
subcritical masses into the other, creating the critical mass for the nuclear explosion. (b) The plutonium bomb that destroyed Nagasaki on August 12, 1945, consisted of a hollow sphere of plutonium that
idly by i ives. This led toa ion of

f ium in the center that was greater than the critical mass necessary for the nuclear explosion.
https://chem.libretexts.org/Textbook_Maps/General_Chemistry Textbook Maps/Map3A_A_Molecular_Approach_(Tro)/20%3
A_Radioactivity_and_Nuclear_Chemistry/20.07%3A_The_Discovery_of Fission%3A_The Atomic_Bomb_and_Nuclear Power
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The Origin of the Solar System Elements
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Astronomical Image Credits:
Graphic created by Jennifer Johnson ESA/NASA/AASNova

http://blog.sdss.org/2017/01/09/origin-of-the-elements-in-the-solar-system/
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Arepuooeg

Fissile sparkplug Fusion fuel Uranium tamper

-

https://en.wikipedia.org/wiki/Thermonuclear_weapon
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Sa farlig er hydrogenbomben

| januar 2016 hevdet ogsé Nord-Korea at de hadde testet en hydrogenbombe. Her vises spreningen pa nasjonalt TV i Nord-Korea. Foto: Jung ,

Yeon-je 2
En hydrogenbombe kan ha tusen ganger s& mye kraft som en atombombe. -
Synneve Glerstad og Kaja Kirkerud 03.09.2017 (Oppdatert: 03.09.2017)
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loniserende straling

Straling med nok energi til & sla ut
elektroner i atomer og molekyler
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Typiske straledoser

Naturlig bakgrunnstraling:

- stor variasjon

Kosmisk straling gir opphav til nordlys

ca 3 mSv pr ar (globalt snitt)
1-250 mSv pr ar

radon (globalt snitt)  utenders 10 Bo/m®  innenders 46 Bq/m® (maxverdier over 80 000)

Tsjernobylnedfall

Flyreiser (Oslo-New Yorkt/r) ca 0,1 mSv

Flytte fra trehus til murhus

0,040 mSv pr ar

+ 04 mSv prar

Tannlegergntgen
CT -rentgen
Stralebehandling (kreft)

0,030 mSv pr bilde
1-20 mSv pr bilde
2000 — 80 000 mSv pr behandling

May 14, 2019
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RADIATION EFFECTS

Measurements in millisieverts (mSv). Exposure is cumulative.
Potentially fatal radiation sickness.
Much higher risk of cancer later in life.
10,000 mSv: Fatal within days.
5,000 mSv: Would kill half of those exposed within one month.
2,000 mSv: Acute radiation sickness.

B Noimmediate symptoms. Increased
risk of seriousillness later in life,
1,000 mSv: 5% higher chance of cancer.

400 mSv: Highest hourly radiation recorded at Fukushima.
Four hour exposure would cause radiation sickness.

100 mSv: Level at which higher risk of cancer is first noticeable

20 mSv: Yearly limit for nuclear workers.
10 mSv: Average dose from a full body CT scan
9 mSv: Yearly dose for airline crews.
3 mSv: Single mammogram
2mSv: Average yearly background radiation dose in UK
0.1 mSv: Single chest x-ray

5 H No symptoms. No detectable increased risk of cancer. |

* EYES High doses can

trigger cataracts months later.

THYROID Hormone glands vulnerahle
to cancer. Radioactive iodine builds up in
thyroid. Children most atrisk.

LUNGS vulnerable to DNA damage
when radioactive material is breathed in.

-- STOMACH vulnerable if radioactive

material is swallowed.

- REPRODUCTIVE ORGANS

High doses can cause sterility.

SKIN High doses cause
redness and burning.

 BONE MARROW Produces red

and white blood cells. Radiation can
lead to leukaemia and other immune
system diseases.

May 14, 2019
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Hva skjer nar en atombombe sprenges?

https:/7en.wikipedia.org/wiki/Operation_Crossroads#/media/File:Operation_Crossroads_Baker_Edit.jpg
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