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A. Radioactive Decay ^^''^•"•'Q • ^ 
1. The sjK>iaaiieoiis dmacegranou of a nucleus mio a shghtly lighter and mcwe stable nucleus, acco^aiued 

by emi^km of paitides, electromagnetic radktion, or both 
Nuc^ar Radiation 

1. Parades or electimaagnetic radiation emitted from the nucleus during radioacuve dexivy 
C Unstable Nutt:lides if \ ^ 

I . A l l iiuchdes beyond atomic # S3 are misrable and radioactive ^ ^if^X.4'^SxjA^^ 

Types of RatkcQctive Pecay 

A. Alpha Emissic^ ^ 

1- Alplia particle (a) is a hehimim«:leus {JHB ), so it haa « 2 - charge, 

2. Alpha emisskm i% restricted almost entuely to \-eiy heavy nuclei ' ^ . l <iCCAJAJJL A'̂ 't" 

f42 

B. Beta EiiKssyDn 

I - Beta particle (p) is an elM:troii emitted from the uucleiis durmg nuclear decay 

e 
2_ Beta i^rticles are emitted w l ^ a neutron is convened into a prottm m d aa 

or 

Nuclear Equations 

.5 Complete each nuclear equation by filling in the blank space, Th^tn '^^fC «f 

7. 



A Tr3ivsraiHatiOT.& 

i A cbm^e m the i4eiitir\̂  of a latcleus as a reiUr of a change in tlie Biuiibf^of its protons 

C. 

i A reaction thftt affects the aucleus of an atom 
t liimll auioiaitv of nuM me convened to LARGE amounts of energy 

a. E = mc* 
Balaiioiiig Nuclei Reactions 

1 Total atomic numbers mA iimm numbers musr be equal ou both side* 

Complete the following nuclear equations. 
1. '^t4 ^^He-^'lO+ln 

3. ^iAm-^M^^^Np 

A 6^ ^ + 4„'« 

5. 
14^~T , 1 

8. ^S^u+*He^lH + 2in + 

Fis$taa aiadl Fuiiou of Atomic Xucl^ 
1 Kwd«r Fission 

A- KvKiear Fis-nou 
1 A -v en' heavy nucleus splits mto mctte stable nud« of intemiediate mass 
2. The 11MS& of die piot^ts is lem than ihe niaiw of the ceaciartts ^^ î̂ lng mass k convmed to energy 

a. Small amounts of missing mass are converted to HU(SE amounts of energy (E " nic') 
B. KiKleai- Chain Reaction 

1 A reaenoa in which the material Uiat starts live reaction is also cHie of the products md cm start another 

SI\Cl|4ii%g| f #©|€C.45 • f i t . 
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C, Critical Mass 
1 The mimfiinmi «jnotuit of nuclide thai pro\̂ des the number of neutrons ueetted to vustsni a chaju leactiraa 

II Niclqtr Fyiuon 
A, I ' ^ l c 

1 U^t-mass niKlei combine to tbrai a hea\-ier. imte stable micleus 'Sa'^f^ p b w ^ l O H ' 



C- Gamma &mssic»i 

i Cmmina ra>^ (y) are i^-energy el^rroma^iet^: waves ttmitcd fiom a mdm% as tt chjm^ »mn an 

I GamtM rays are produced when aucle^ panicles undeigo wm!.amm la mmgy l«%els 
J. Gamma enussion usually follows other t>pes of decay that lea-.x die nucleus m m excited « a 

10-"> 10^ 4to7xicr^ 10'* 10'2 1 

s(i«y8 UV vmhk IR misro 

FM AM 

1 
0 \ » Radioactive Dway Ct .̂«.t;^;j ,̂;f^>^^> i^^^ 

I Nuctear Stjajilit-,- aod Decay 
u-«>-Pioton Rat 
Band of Stabihty 

A KeMou-io-ProtonRaaodcteram^ the l)peofdccay that occurs "^P'^^^'^^'i 1 0 ^ 

- - - - - -^06 51 

NeitroM 

Half-Life 
A Half-Ufeitia) 

1 The tmie rwjmred ftff Iialf tf:̂  attmis of Ji radKwictive ouchde to dixay 
a. Mt̂ e sjahk nuclides decay slowly 
b Lei^ stable uucht^s d«ray rapidly 

Tshk 22-2 ^ni'«s^tatrie Rsdionctiic Nuclides and Thtir Half Lives 
Haif-hfg NticUds Hair-m 

? ^ 
12 52 years 163 .7 (.ts«:»uts 

5/15 j T a n 3 0 minutes 

14.2S days 1,6 seconds 

1 3;̂  KByears 4 4^x10* years 

*C(5 ID 47 minutes 2.41 jt 10'years 

1 - 1 , J 



1 Uxt eo^getic tfaaa fission m s 
2. Source of energy of the h>>-drogeu bomb 

S. CmM ^rodm^ eaerg>- for hmmn use if a way can be found to contain a fastm rm {nrngnetic M i ? ) 

Radiatiwi iu Yeur l i f e 

I . Alpha Partides 

a. penetratmg dsiHty due to largeness and charge 
b. Travel miy a lew cemiaieters dirough air 

an 
d. Cm cause harm tfarou^ ingestion or inhalation 

a. Travel at speeds close to t l ^ speed of light 
b. Peneu-atmg ability ahom 100 times greater than ih^ of alpha particles. 
c. They lave a rajsge of a few meters in air. 

X Gamma rays 
^ a. Greatest peoetratiug abihty 

^ b. Pro^tion requires Welding widi thick layers oflead, cement, or both 

C. PenetfBtii^ ability of radiation 

lucreasii^ pendrating abihty ^ 

Alî HA ^BETA 
Least hannful .GAMMA 

C. R^oactive Ekme^ 
1. All isotopes Q I all mm-made elements are rEwiioacth^e 

2. Some sans^ly isotopes are radioactive 

a. All Botopes of all etoenrs beymid bismudi (atomic ?83) are ratfio^ve 


