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Erland Andersen

. 13 ideer
il fysik/kemi

¢+ Tips, .r'éd og vejledning til inspiration
i fysik/kemi-undervisningen i Gronland




Koranen:
Sura Al-Ambija:

31. Ser de vantro ikke, at himlene og jorden var (en) tillaset

(masse), som Vi sa abnede og (skilte ad)? Og Vi skabte af vandet
alt levende. Mon de da ikke vil tro?

32. Og Vi anbragte pa jorden bje[‘ge%;ikke skulle bevaege
sig voldsomt med dem. Og Vi skabt m bjergpas (som) veje,

for at de maske matte lade sig retle

33. Og Vi gjorde himlet til et tag,
vender de sig bort fra dens teg

(vel) beskyttet, og (dog)

34. Og Han er Den, der skabte natten og dagen og solen og
manen. Alle (himmellegemer) sveammer let omkring i (deres)
kredse.



Hadith (en fortaelling om Skabelsesmyten)

Hvordan blev det hele til? Lad mig forteelle dig, hvad
jeg har hert: -

tidernes morgen, ja fgr tiden'sely var til, fandtes kun
Gud. Nar Gud vil skabe noget,.behdyer han bare at sige
”bliv til” og det bliver til. Sadaniskabte Gud himlen 0g
jorden. Han skabte alle Y a&sener, der gar,
svemmer, kravler og flyver-Han*skabte englene, solen,
manen og stjernerne og bestemte deres plads i
universet. | é

Og Gud lod det regne i stride stremme, sa korn,
vindruer, oliventraeer, palmer, frugttraeer og alle andre

planter kunne spire frem af den opbladte jord.




Derpa sendte Gud englene ned pa jorden. De skulle hente syv handfulde ler i
forskellige farver. Af det ville han forme mennesket. Gud tog de syv slags ler
og formede en menneskelignende figur. Sa pustede han liv og kraft i figuren
og straks blev den lyslevende. Dette fgrste menneske kaldte han Adam.

Gud lod Adam leve i Paradis. | Paradis skabte Gud Eva, den farste kvinde, ud
af Adams side. Gud laerte Adam alle dyrenes‘navne, og sa befalede han
englene at bgje sig i stovet for Adam. Men en z?fbenglene, Iblis, naegtede. Han
var den fgrste til at trodse Guds vilje.™

Gud anbragte menneskeparret i en pragth'd
af alt, hvad der var i haven. Kun ét trae'var
onde Iblis fristede dem til ikke atiadlyde G g'spise af netop det forbudte
traes frugter. Da Gud sa, at Adam og vde trodset hans bud, smed han
dem ud af Paradis og satte dem til at leve pa jorden.

Men Gud er barmhjertig. Jorden éftkﬂ'lﬁéa'den kan forsyne menneskene
med mad og drikke og give dem husly. Og solen manen og stjernerne giver
dem lys. Verden er en god verden. Alt er skabt til menneskets bedste. Og
menneskene skal tjene Gud og falge hans vilje. For de mennesker, der

handler efter hans vilje, finder fred og bliver frelst og skal leve for evigt i
Paradiset.

aradis. De fik lov at spise
orbudt at spise af. Men den



| begyndelsen skabte Gud himlen og
Jorden. Jorden var dengang tom og
gde, der var mgrke overwrdybet, og
Guds and svaevede over vandene.

Gud sagde: ”Der skalg&re lys!” Og
der blev lys. Gud Sa @flyset var godt,
og Gud skilte I3\/§e’( mgrket. Gua

kaldte lyset dagrogemiarket kaldte han
nat. Sa blev det aften, og det blev
morgen, farste dag.



| urtidsdagene, f@gr der endnu var nogen
jord eller nogen himmel, ej heller noget
hav, som skyllede op om*en kyst, la der
midt i Verden et uhyressyaelg, og det
sveelg kaldtes Ginnungagap. Mod nord
stod det kolde Niflhei or grumme
storme stred i mork mod syd lyste
det breendende:Muspelheim sa hedt og
gloende, at ingen Kunne faerdes 1 det
land, uden at de der havde hjemmet i
dets brand.




Men dengang da guderne endnu ikke var
fadt, da bovnede isen i Ginnungagap. Thi ud
af det maegtige svaelg strommede der
rivende elve, og nar de“fessede ud i
Niflheims drivtage ogsslu @s de sammen
og skred videre som tun reeer ligesom
slagger, der flydersud affet bal; og de tager,
der tunge la og rugede.over isen, stivnede
til et koldt rimdaekke."Men fra Muspelheim
slog den varme vind op mod isen og stod
stille og dirrede som pa en lun sommerdag.




Under varmen smeltede rimlagene
og dryppede ned som levende
draber, og draberne togu
menneskelig skikkelse.. Saledes
opstod den uhyre Ymer Jalle
rimguders fader. Me er endnu
la og slumredejsprang‘sveden ud af
ham over hele kroppen. Under hans
venstre armhmﬁ%ﬁs’ede en mand
og en kvinde frem, hans hgjre fod
avlede en sgn med den venstre,




og fra den kom en rig yngel, sa
Verden snart blev opfyldt.af grumme
jaetter. Der blev ved med at rinde
draber fra rimlaget Iraberne
fodtes koen Audhur d, 0og Ymer
diede koens yver. Alt.imens jeetten
diede, stod k(MlJikkede pa de

salte sten 1 joklen.




| begyndelsen, i market, var der
kun vand. Og Bumba var alene.
En dag havde Bumbarfrygtelige
smerter. Han skulleskaste op og
gjorde sig store gelser og
til sidst kastede*hafi#selen op. Og
der blev lys.overal . .Solens
varme tgrredewandet, indtil
verdens sorte kanter begyndte at
komme frem.




Sa kunne man se de sorte sandbanker og
rev, men Bumba havde stadig smerter. Han
braekkede sig igen, og folgende levende
skabninger kom frem: Leeparden med
navnet Koy Bumba, Tepgrnén Pongo
Bumba, Krokodillen Gan umba, og en
lille fisk ved navn Yo._Derefter
Skildpadden, denigamlesKonoBumba, og
Tsetse, Lynet, hurtigt, dgdbringende og

vidunderligt som leoparden, derpa den
hvide hejre Nyanyi, en Bille, der hed Budi.




Til allesidst koﬁ? skene.
Der var kun§ som Bumba.
Hans navn, vamlo




Var der nogen der bad? Nej, ingen
bad. Siggjnerne bad ikke til nogen
oud, for de troede ikke Panogen
gud. Hvem havde da i*tidernes
begyndelse skabt
hvad der sas, 0g meg

ikke sas? R
INGENIs

Siggjnerne troede ligesom deres

forfaedre fra umindelige tider, at

Verden skabtes af sig selv.




Siggjnerne og alle andre mennesker
var sa i begyndelsen skidtiop som
graesset og traeerne. Siden var der
kommet en orkan et'e
Verdens ende, en s?o.
fejede hen over jorden og rykkede
dem alle op me'ﬁ]'?ME,Derefter havde

de matte vandre, vandre, vandre,...










VeedrasiilL
L’

" o P = 2
Ratatosh (e ) lé' JAscand ~’7LF}I€Im

Vanaheim. “

Valha f".aiE i

ee g : -
? Blf‘nosb 1 g
VSPtunnor.-.\
4"\3

. 'Qir-ug i
M idcard 42 ¢ 0“

llu\owe.'tuz,

FLifthenn




Sy

Hvad tror natunvidénskaben pa?




Steady State
—

Big Bang
"
Series of big bangs

o — 4
s

Eller??




BIG BANG
_~

13.8 MILLIAR

R SIDEN






\
UNIVERSTES‘UDVIKLING







~Den |(0$IIIIS|(G kalamler

- " -

| e 51 e e
B aNuAR | FeBruAR | MARTS APRIL JUNI

L 4
i! | | N N
. ~ _‘._;v" 2 4 - 4 .
: Ry - : A g = |
Y. Galakser B o * | .15 -

JULI AUGUST OKTOBER g§ NOVEMBER j DECEMBER
, | |[

P igh 2

’/’./ . -
‘ .k .‘1" L7 A - ey
] ‘ %Isyst%mét | [ De , iV Eukarybter .




15 - .]16
» '.

Ren kambriske

eksplosion Viey
22700 23

Dinosaurer S




Dinosaurerne
udryddes af

astereoide










_—

ecular Timeline of History

Millions of
Years of Death




Expansion of the Universe

j'iﬁ:cr the Big Bang, the universe expanded and cocled. At about 107 second, the universe consisted of a soup of quarks, gluons, electrons, and
neutrinos. When the temperature of the Universe, T e cooled to abour 10" K, this soup coalesced into protons, neutrons, and electrons. As time
progressed, some of the protons and neutrons formed deuterium, helium, and lithium nuclei. Seill later, electrons combined with protons and these
low-mass nuclei to form neutral aroms. Due to gravity, clouds of atoms contracted into stars, where hydrogen and helium fused into more massive

chemical elements, Exploding stars (supernovae) form the most massive elements and disperse them into space. Our earth was formed from
supernova debris,

»
: L]
LT quark-gluen proton & neutron formation of formation of star dispersion of
ang [UETTEY formation low-mass nuclei neutral atoms formarion massive elements
Toniverse =102 K 10" K 10° K 4,000 K 50 K-3 K <S0K-3K
time 1055 104 s 3 min 400,000 yr 3% 10 yr =3 % 10" yr
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The ELECTRON is
a fundamental
subatomic particle

1/1000 that of the
smallest atom. It

interactions, and is
typically found
orbiting the nucleus
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Antimatter

All elementary particles have antimatter counterparts. Antimatter
counterparts have the same mass, but opposite electric charge.

-1 +1
$ IZ:._:ZI
electron positron

+1 -1

proton anti—proton

0

heutron anti—neutron

When matter and antimatter come in contact they are instantly
cohverted into energy (annihilation).




Naesten 400.000 ar efter
Big Bang




O elektron

protoner

; "' Kernen | ©8
A neutroner




.

Relative mass

Electric charge

Comments

Proton

+1 (positive)

In the nucleus {a nucleon)

Meutron

In the nucleus {a nucleon)

Electron

1/ 1850
or 0.0005

-1 {negative)

Arranged in energy levels or shells
around the nucleus {see later)




Fordeling af grun‘dstener | universet

74 % af alleatomer er hydrogen
25 % af alle atomer er helium

hvor oxygen,
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Den kosmiske tidslinie fortsatter med temmelig veletablerede

handelser, der farer op til vore dage

Tidligste gjeblikke i B
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frigiver den
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baggrunds-
straling
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Sten og metaller pa fast form,

Vand fryser til krystaller




about 400 million yrs.
Big Bang Expansion

+

13.7 billicn years






COCe {
cotton with

‘/.‘(:/_\'7/1'//.

$10.49

PLUS SHIPPING

Discovered inadvertently by two Bell Laboratories astronomers in 1964, the COSMIC
MICROWAVE BACKGROUND RADIATION is the residual radiation from the Big

Bang that fills the universe in all directions. The variations in the pattern

corresponds to density variations which formed galaxies and were first detected by
NASA's COBE (Cosmic Background Explorer). Only visible in the microwave
region of the radio spectrum, the CMBR is 2.7 degrees KRelvin and comprises a

portion of the static you see when you turn on an untuned television.
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[PRIMER]

Kosmisk Ekspansion ?

Universets udvikling drives af
rummets udvidelse. Nar rummet
straekkes som overfladen pa en
ballon, der pustes op, bevager
galakserne sig fra hinanden og

lysbalger straekkes (bliver radere).
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Eller er der mere?

105 ) 109 10" 1013 101% 10"7 1019 1021 1023

radiobelge mikrodbeige infraredsynhgt ultravioletrontgen gammasirakn
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105 109 10" 10 103 109 10-7 109 101 1013 10
AM-radio tv infrarod fotografering materialestruktur- strilingsbehandli
FM-radio varmelampe undersogelse af cancer
langbolgeradio radar menneskeligt syn materialeprovning
vigation mikrobelgeovn ronigendiagnose
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GANSKE KORT OM KOSMOLOGIENS UDVIKLING

FOR 1920: HELE UNIVERSET FORMODES AT VARE NOGENLUNDE
AF SAMME STORRELSE SOM MALKEVEJEN

OMKRING 30,000 LYSAR



GANSKE KORT OM KOSMOLOGIENS UDVIKLING

1922: DE FORSTE GALAKSER UDEN FOR MAELKEVEJEN PAVISES

AFSTANDEN MELLEM GALAKSERNE ER MILLIONER AF LYSAR




FORDILYSET BEVAGER SIG MED EN ENDELIG HASTIGHED
(300.000 KM/S), SER VI BAGUD | TIDEN, NAR VI SER LANGT BORT

B %  SOLEN: 8,2 MINUTTER

. ALPHA CENTAURI: 4 AR

\

gy ANDROMEDA GALAKSEN:
22 MIO. AR

BAGGRUNDSSTRALINGEN: 13,7 MIA. AR



OBSERVATIONER ER NU SA PRZCISE AT VI KENDER
UNIVERSETS SAMMENS/ZAETNING MED EN PRACISION
PA CA. 1 PROCENT

0.1-1 % NEUTRINOER

70 % M@RK ENERGI (SOM FAR UNIVERSET
TIL AT UDVIDE SIG HURTIGERE OG
HURTIGERE)

o5 % M@RKT STOF

A NORMALT STOF (STJERNER ETC)



Legend _ lectron (e-) quarke

A
gluon field
Z

uclear Science is the study of the structure, properties, and interactions of the atomic nuclei. Nuclear
scientists calculate and meas s, shapes, sizes, and decays of nuclei at rest and in collisions. They ask proton - positron (e*)

neutrino (v) lnon

Nuclear Science

Expansion of the Universe

Abfee the Big Bang, the universe cxpanded and cooled. At sbout 10 sccond, the universe consisted of 2 soup of quarks, gluons, electrons, and
neutrinos. When the temperature of the Universe, Tomee cooled to about 10 K, this soup coalesced into protons, neutrons, and electrons. As time
progressed, some of the protons and neutrons formed deuterium, helium, and lithium nuclei. Still later, dlectrons combined with protons and these
Jow-mass nuclei to form neutral atoms. Due to graviry, clouds of atoms contracted into stars, where hydrogen and helium fused into more massive
chemical clements. Exploding stars (supernovac) form the most massive clements and disperse them into space. Our carth was formed from

supemora debris.
fa) (@
A
& -

questions, such as: Why do nucleons stay in the nucleus? What combinations of protons and neutrons are possi
HEUITON  antineutrino (v) oton (1) N
What happens when nuclei are com d or rapidly rotated? What is the origin of the nuclei found on Earth? . At o L

Unstable Nuclei

Stable nudlides form a narrow white band on the Chart of

the Nudlides. Scientises produce unstable nuclides far from this
band and study their decays, theret
of nuclear conditions. In its present form, this chart contains
about 2500 different nudlides. Nuclear theory predicts that
there are at least 4000 more to be discovered with Z < 113,

Phases of
Nuclear Matter

INuclear matter can exist in several phases,
When collisions excite nucli, individual
protons and neutrons may cvaporate from
the nuclear fluid. At sufficiently high tcm-
perature or density. a gas of nuclcons (red
background) forms. At even more extreme
conditions, individual nuclcons may cease
t have meaningful identitics, merging
into the quark-gluon plasma (yellow

¢ learning about the extremes

temperature (K)

Element

neutron star
7

No
Big  quark-gluon proton & neutron  formation of formation of star dispersion of today background). Current data . 112
Ban, plasm. i low-mass nuclei  neutral atoms formation  massive clements provide hints that physicises 5 Sen

Tosiene  >10¥K 10¥ K 10° K 4,000 K S0K-3K <50 K-3 K 3K have glimpsed the quark- cientists first synthesized

time 1065 1045 3 min 400,000 yr 3x10%r 3% 10%r 14 10%yr ghuon plasma. Element 112 in a particle

aceelerator experiment. They

At the center of the atom is a nudleus formed from
nuclcons-protons and neutrons. Each nucleon i
made from three quarks ther by their strong
s, which arc m pons, In um, the
[TV Z0 00 Rdioacive decay transforms
. a nucleus by emirting different it
NP [ariicles. In alpha decay; the 2 Naclear

cther by the strong in

Nudear reactions relcase encrgy
when the total mass of the pro-
ducts is less than the sum of the

Juon and quark constituents of neighbe

fren use the exck

) ) s

259 nucleus relcases a 3 He nuckeus ns-particle Y ark o £

1osRE —an alpha partidle. In beta decay, antiquark, such as the pion-to describe {'l“‘“" “‘:"‘ initial "‘:‘"-:"“
the nucleus cither emits an clec- interactions among the nucleons 05t mMass . AppPears & KIRStIc

energy of the products (E = mc’).
In fission, a massive nucleus splits
into two major fragments that
usually cject one or more
neutrons. In fusion, low mass
nuclei combine to form a more.
massive nucleus plus one of more

tron and antineutrino (or a posi-
tron and neutrino) or captures an
atomic electron and emits a
neutring. A positron is the name
for the antiparticle of the clectron.
Antimatter is composed of anti-
particles. Both alpha and beta

Fusion
¥._strong

field

neutron

decays change the ofiginal nuclcus
into a nucleus of a diffcrent

chemical dlement. In gamma

quar

cjected particles—neutrons,
protons, photons, or alpha
particles.

<10"”m

decay, the nucleus lowers its

internal encrgy by emitting a

Tl photon-a gamma ray. This decay
v docs not modify the chemical

electromagnetic

field >

In an atom, clectrons ra

photon

und the nucleus

: ces typically up to 10,000 times.

H the nuclear diamerer. 1f the electron doud!
Chart of the Nuclides \ g e o kil
Thie Chart of the Nudlides presents in graphic form all known cover a small town,
nuclei with atomic number, Z, and neutron number, N.
Each nuclide is represented by 2 box colored
according to its predominant decay modc.
Magic numbers (N or Z = 2, 8, 20, 28,
50, 82 and 126) arc indicated by a
rectangle on the chart. They

Applications

Radioactive Dating Space Exploration Nuclear Reactors

correspond to major closed

shells and shaw regions
f 8
zZ

Color Key

W Stable

¥ Spontancous
fission

8 Alpha particle
emission

¥ Beta minus
emission

B Beta plus emission
or electron

www.CPEPweb.org capture

of greater nuclear
binding cnergy.

Natusally occurring radicactive isotopes
ssch as 0C are used to date objects chat

from a stady of artifaces found a the site
scieovists determined thar Stonehenge
was buile nearly 4,000 years ago,

Smoke Detectors

Many smoke detestors use 3 small ansount
of the alpha emitter *sfAm 10 sonize the air,
Smoke entering the derector reduces the

current and sets off the alarm.

were once living such = wood. For cample,

Sojournce uied slpha pasticles 1o
identif chemical cments pecscat
in Martian rocks. On Earch, muckar
reactions are used in many arcas
from criminal investigations to

Noclear reacton wse the fiwion of
31U oc 53Pw nuxlei 10 produce
clectric powee, Reacrors and mast
oches nuclear applications generace
radioactive waste; disposal of this

an autheatication.

Nuclear Medicine
Radioactive isotopes, sisch as "5 Te, $Co
and "1, are commonly used in the disgmonis

and et diseae. Positron emintens

are wed in Positron Emision
Tomogeaphy (PET) t0 genceate images of

brain activity,

waste s 2 subject of ureent research.

Magnetic Resonance Imaging

. Magnetic Resonance Imaging (MRI) makes use of acomsic
- eransitions invalving the magnetic feld of a nucleus 1o study
the Jocal chemsical envisonment. This techaique accuascly
\ emape the deasity of hydcogen o produce
thece-dimensional images of the bunn body.

e e
Astrophysical pictures courtesy NASA/JPL Caltech and AURA/STS<1.
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Cosmic Abundances of Elements
Life On Earth Universe

Hydrogen Hydrogen:
Helium: Helium
Oxygen Oxygen:
Carbon Carbon:

Nitrogen: Nitrogen:
Other Other
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Big Bang

http://www.fysikknett.no/bigbang/index.php?men

uid=11&articlepages=0 ‘\

nttp://www.rummet.dk/46d000c
ttp: //www.tycho.dk/articleiew/2263/

nttp://www.cozmo.dk ovie/movie.html
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Astronomi i almindelighed
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The Big Bang
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Life on Earth

Collective learning

Agriculture
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The standard model
Elementary particles
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