_lass Heminders:

* Re=earch Project #1 due in class on Friday, October 31
* Homewoark #8 now avwailable, due next Wednesday

* Exira Credil #5 due Novernber 7 [reminder)

Question on Muclear Energy Production in Ir@an. ..
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* Read all of Chapier 6

Huclear program of iran
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What is the future of nuclear energy?
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YWhat is the future of nuclear energy?
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Advantages:

+ Mo OOy emissions 2 Small impact on global warming
= Np 50, CO, MO, particulstes, eic.
« Basically {ar] paiution free.

sLess mdiation leakage in normal cperation than coal burning.
«Safety record in US better than fossil fuelks (despite 3 Mile l=land).

* Uranium redatreely abundant, relativiely inexpensiee.
= Cuantity needed o mne is redatiely smal (companed o coal)

Aecall “RiIP = rescurce amount | current production rale
- “simple time foend”

H = about R'P = 150 years for Uranivm fuel.
“Breeder” readior technology would extend that to 1000°s of years.




Clicker Cuestion |

How long will our [LES) Uranium reserves 2=t if we ramp up
ruclear energy fo caver all our slecirical needs, using present
reacior technology?

A) 30 years

B) 300 years

C) 1000 years

D) 5000 years

E}) Even lonper than that

Using curenl eximction lechnoogies., about 30 years.

R/P = 150 but we only get about 20% of elecirical Trom nuclear.
K wer can fipure oul how o efficiently ged U from sea waler,
there's guite & bil there, the supply would last 100's of years
then. (I'd e mare expensive than it s now, but by less than a
facior of 10, so this may happen some dayl]

Brpeder reaciors may be neces=ary

Dizadvantages:

« Public fears
= “Mew” lechnology, hard o
urderstand, urknown nsks

« Catasimaphic failure can have ssvere conseguences
« Radioactve wasie disposal (how and wheneT)

* Nudear weapon praliferation (fuel and waste can be
reprocessed for bombs).

* Reacior consinuction costs mone than coal buming pland (in te
USA curmently). Decommissaning is expensive

Nuclear Physics

Whal are atoms? What are noclei®

flams are made of & cenfral nudewus (composed of profans
and newtrons). These prabons and neulraons are bBoend
togedher by the sirong force (al=o called the nuclear foroe ).

In “orbit” around the nudeus are electrons.  These electrons
hawe a negative slectnca charge and e thus atracied
("bound™) o the nudeus (which has pasitee chage) by the
electnc foros.
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Chemical Reactions Nuclear Reacliores nvolve
imvabee afomic elecirons. e noecleus,

Typical energy per Typical energy per
reasction ~ 1008 Joules reaction = 107" Joules
iar 10 =\ [or 200 ket

Mine orders of magnitude difference in energy !

Muclear Motation

£ = “abonic mumber” = § of protons

M = “neulran number” = & of newvtrons

A = W4+Z = “aftomic mass nomber

Examnple = Carbon

Z = & proions
M = & nevtrons

Arr 12
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A = 12 prolons + neutrons

ode there are other “salopes” of carbion. These bave similar
chemical properfies [same electron configuration). but sl a
different number of neuirans in the uckees

Discoveries

The basic pieces of the alom were discovered in the early
20" cenbury.

1887 — Discesery al the eleciron
1911 - Discovery al the nuclews {i.e. proton)

1932 — Discowery al the newtmn

On ther same time scale in hisiory, radioactivily was
ch=oorverred.

Al=p, in 1905 Einstein redated marss 1o energy E=mc® !




X-Ray!

Al the ime, there were many strange phenomena observed.

They did nal know what these things really were [e.g
particles, lighl, other...).

Wil e e . L Sy s i el o o, Comsgeems aaaa

Interesting names (o partiide, B ray, X-ray, ...

X-ray's to see how well the bones in your foot
fit into that new shoe.
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Marie Curie di=sovered “radiom’™ (3 new dlement al ghat time,

and it was naturally mdioactive or unstable).

Im 1E38, Lime Beilmer discosered that Uranom nocle
sporianeously fission {split imo smaller pieces).

Intereslingly she did nat get the Nobel Prize for
this discovery. It went io Otio Hshn'?

Analher notable #em e that the radialion many
of these poople were using was also kiling
theme Health impacl were not undersiood al r
the lirme.

Clicker Questian |

Fission!

Same isolopes af elements are inherently unstable and will
just =sponianecusly split afier some amount of lime.

Some other dements anly undego fission if it is induced.
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'Which af the f:\ll\:l.'.lng are true?

A) The left figure is of sponlaneous fission
B) The right igure = of spontaneous fission
C) Both figures are induced fissan

[¥) Both figures are spantaneous fis=ion

Induced Fission

oMt el = M Ba+®Er+3n+ y's
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Gamma rays = 7 = pholons or dectromagnetic energy {light




