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| C * * APROGRAM FOR RADIOACTIVE DECAY *
| READ (*,*) X10,R1,R2
= T=00
{ DT=.1
£ x1=X10
| x2-00
| X3=00
| WRITE(* )T, X1/X10,X2/X10,X3/X10
8 T-T+DT
8 Fi=Rr1*x1
|| F2=RI*X1-R2*X2
| F3=R2*X2
{ X1=X1+F1*DT
§ X2=X2+F2*DT
[ X3=X3+F3*DT
§ [F(T.LT.50) THEN
BGoTO1
ELSE
ENDIF
STOP
B END
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4 g 4l duaigll bl

ag Al Jis) dala

3olaLl AN e 4 Al BSI Glily Jgas

Neutron 1.00866520 oft 0355
Hydrogen 1.00782519 " 'H e 3 i
Deutrium 2.01410222 ’H £ gt
Tritium 3.01604971 *H e A
Helium 3.01602973 *He e
4.00260312 * ‘He
Lithium 6.0151247 SLi rsd
7.0160039 *Li
Beryllium 9.0121855 °Be £ n
Boron 10.0129388 '°B Oy
11.0093053 * "B
Carbon 11.0114317 e opS
12.0000000 v C
13.003354 C
14.00324197 e
Nitrogen 13.0057384 N o g 75
1400307439 | * N
15.0001077 "N
16.0061033 '*N
Oxygen 15.0030703 50 ST
159949150 | ° O
16.9991329 "0
17.9991600 '*0
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Fluorine 18.9984046 Bp| 9 s
Neon 19.9924405 Ne| 10 O
Sodium 21.9944366 ZNa| 11 Satad
22.9897707 “Na
23.9909623 *Na
24.989955 ®Na
Magnesium 22.994125 Mg | 12 fo—mtle
23.9850417 *Mg
24.985839 Mg
25.982593 *Mg
Aluminum 25.9868909 %Al 13 Sad
26.9815389 *7Al
27.9819047 Al
Silicon 27.9769292 TUSI g | oS
28.9764958 »Si
Phosphorus 30.9737647 P 15 BY ot
Sulfur 31.9720737 2| 16 S
Clorine 34.9688511 ®Cl{ 17 2
Argon 39.9623842 “Ar| 18 O
Potassium 38.9637101 K| 19 £3—b 5
Calciun 39.9625889 “Ca| 20 £
Scandium 44.955918 “Sc | 21 F s
Titanium 47.947950 “Ti| 22 pyls
Vanadium 50.943961 S'v| 23 £oU0
Chromium 51.940513 Cr| 24 r33 5
| Manganese 54.9380503 “Mn | 25 e
Iron 55.934936 “Fe | 26 et
Cobalt 58.933189 ®Co| 27 s
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Nickel 57.935342 Ni | 28 JSH
Copper 62.929592 SCu| 29 o
Zinc 63.929145 “Zn| 30 oL
Gallium 68.925574 ®Ga| 31 £y
Germanium 73.921180 "Ge | 32 £yl
Arsenic 74.9215964 PAs | 33 el
Selenium 79.916527 Se | 34 £y
Bromine 78.918329 PBr| 35 e
Krypton 83.911503 “Kr| 36 Oy S
Rubidium 84.911800 “Rb | 37 £y
Strontium 87.905641 Sr| 38 29~
Yttrium 88.905871 ®y | 39 ¢ 207
Zirconium 89.904699 *Zr | 40 555 1)
Niobium 92.906382 “Nb | 41 £
Molybdenum | 94.905839 “Mo | 42 £y o
97.905408 ***Mo
Technetium | 96.90634 7 Te| 43 LS
Ruthenium 101.904347 Ru| 44 £
Rhodium 102.905511 'Rh | 45 £33
Palladium 105.903479 106pg | 46 et
Silver 106.905094 Ag | 47 iadl
Cadmium 113.903360 '“Cd | 48 P
Indium 114.903871 “In| 49 £ 2]
Tin 119.902198 'Sn | 50 e U
Antimony 120.903816 121gp | 51 3 gasi
Tellurium 129.906238 'Te | 52 £ 5dls
lodine 126.904469 277 | 53 >yl
Xenon 131.904161 12Xe | 54 Oy
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Cesium 132.905355 Cs | S5 £ o=
Barium 137.905000 *Ba | 56 £k
Lanthanum 138.906140 Pla| 57 P
Cerium 139.905392 "OCe | 58 £ 910
Praseodymium 140.907596 Blpy | 59 | fafor—ln
Neodymium 141.907663 "INd | 60 £ 55
Promethium 146.915108 *“"Pm 61 £y 2
Samarium 151.919756 '2Sm | 62 S
Europium 152.921242 '"Eu | 63 £33
Gadolinium 157.924178 ¥Gd | 64 | (e
Terbium 158.925351 "Tb | 65 tp
Dysprosium 163.929200 Dy | 66| o2
Holmium 164.930421 Ho | 67 radsm
Erbium 167.932383 'SEr | 68 £}
Thulium 168.934245 'Tm | 69 toly
Ytterbium 173.938740 *Yb| 70 3R
Lutecium 174.940640 Lu| 71 ta—s s
Hafnium 179.946820 Hf | 72 pade
Tantalum 180.948007 "lTa | 73 U
Tungsten 183.951025 W 74 O fm
Rhenijum 186.955833 "Re | 75 =
Osmium 191.961450 205 | 76 £33
Iridium 192.963012 | 77 £ ]
Platinum 194.964813 pt | 78 [
Gold 196.966541 TAu| 79 -
Mercury 201.970642 Hg | 80 g
Thallium 204.974442 11| 81 paut
Lead 207.976650 pb | 82 o))
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Bismuth 208.980394 Bi | 83 S g
Polonium 208.982426 *Po | g4 t5 o
Astatine 217.004648 Mar| 85 ople
Radon 222017531 | “Ra| g¢ o3t
Francium 223019736 | "UFr| gy | el
Radium 226.02536 *"**Ra | gg el
Actinium 227027753 | "Ac| g9 ST
Thorium 232.038124 P2Th | 90 ta$
Protactinium | 231.035877 Blpy | 91| SV
Uranium 231.03627 2yl 92 s

232.037168 By

233.039522 33y

234.040904 By

235.043915 2y

236.045637 Bsy

237.048608 By

238.05077 * 2y

239.05430 U

240.056594 oy
Neptunium 236.046624 H™Np | 93 £
Plutonium 244.0641 “HPu | g | et

242.058725 *2py

239.052146 Py

240.053882 #Py
Americium 243061367 | “PAm | o5 |y
Curium 24707028 | *Cm | o t3o9S
Berkelium 247.07026 “¥Bk [ 97| S
Californium | 251079260 | "'CE| og| ¢rsiS
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Einsteinium 253.08473 e A
Fermium 255.08964 “ZFm | 100 osenzb
Mendelevium 2s6lpmd | 101 p smicd il
Nobelium l253lN0 102 podey
Lawrencium BT | 103 gl 3

— | 104

— | 105

- | 106
Ciaill jee SV ** ask 50y SV

ey gy pill SIS Gl (0S4 5 (a9 0.000549 amu=, 5 5S4k
-J9aall 85,834 &y 500 B e il STy ABS
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Ay 50 Aarigh Cilgutad

A 50 g 49900 i A1) (Gala

CONVERSION FACTORS Jagad COlalaa

Unit

3aa i

Equivalent To Hblo

lamu

1.6605655x10%* gram

1eV

1.602177 x 10" erg
11606 degree K

1 Bar

10° pascals (nt/m?)
10° dyne/cm?
0.98687 atmospheres
0.068948 PSI

1kt

10" calories
4.19x10" joules (4.19x10" ergs)
2.62x10*! eV (2.62x10%° MeV)
fission of 0.241 moles of material
(1.45x10% nuclei)
fission of approx. 57 g of material
1.16x10° kilowatt-hrs
3.97x10° BTU

1 calone

41868 )
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Convenient Energy Content Approximations 43thll 5 giaal iy ji
Fission of U-235: 17.6 kt/kg
Fission of Pu-239: 17.3 kt/kg
Fusion of pure deuterium: 82.2 kt/kg

Total conversion of matter to energy: 21.47 Mt’kg

Fission of 1.11 g U-235: 1 megawatt-day (thermal)

gLl (gl dage Silaa g
Important Units of Radiation Measurements _
N L e \_/;‘AL/ Zo To
3aa yll (=M L8 sl
Becquerel (Bq) 1 disintegration/sec LelalY) 4le Uil
Adtivity
curie (Ci) 3.7x10"° (A)
disintegration/sec
Gray (Gy) 1J/Kg Laiaadl dc ol
Absorbed Radiation Dose
rad 100 erg/g (D)
Sievert (Sv) H=D.Q" LSl Ao yali
Equivaler Dose
(H)
rem RBE gLl o ol gt 50N
Radiation Biological effect

Quality factor Q 4 il Jalea +
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g pill disnigl ilguald

Physical Constants A3y 3d ) oS

4,ill | Symbol a0l | Quantity IR
2.99792458 x 10" cm/sec c ¢ gaall dc yu
Speed of Light in Vacuum
6.62608 x 107 erg-sec h DL s

Planck Constant

6.02214 x 10 atom/mole Nav FPLIE LR

Avogadro Constant

1.3806 x 10" erg/K k Ole il g3 il

Boltzmann Constant

e gl Gand 4y gl g Aty k) Cildeal gal) ny

Hydrogen (934
Atomic number: 1 (s All 22l
Molar volume: 13.1 cm’/mole (solid, 13 K) 5_)¥ gall anall
Density: 0.0763 (solid, 13 K, natural hydrogen) 4l
Melting point: 13.96 K (natural hydrogen) leai¥) dkais
Boiling point: 20.39 K (yllall dats

H
Atomic Mass: 1.007825032 (amu) 43 Il 4k

Stable Isotope iiua judas
Atomic Percent Abundance: 99.985% 43uaill 5 i gl

Magnetic Moment ~ puyhliaall 5 jall

2.7928 nuclear magnetons
Spin: 1/2+ (1.31 _y..dl) alll
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H  (Deuterium) p 8455 998l

Atomic Mass: 2.014101778 (amu) 45_,all 4kSl)
Binding Energy: 2224.573 +- 0.002 keV Ly jill dilh
Stable Isotope  _iiua ylas
Atomic Percent Abundance: 0.015% 4yl 5 i 4l
Spin: 1+ (44 jadll) all
Magnetic Moment:  sblizall 5 jali

0.8574 nuclear magnetons
Quadrupole Moment: 0.003 barns 4uhill ol ) a jall

Uraniump g ) g8}
Atomic number: 92 (53}l Jaall
Molar volume: 12.56 cm’/mole  (5_¥ sall anall
Density: 18.95 (alpha form, stable to 667.8 C) 4si<ll
Melting point: 1132.2 C (+/- 0.8 C) _lgai¥l 4a
Boiling point: 3818 degrees C ollall 4a )0
specific heat 6.65 cal/mole/C (25 C) e 4ill 5 ) jall
tensile strength 450 MPa alll 5 48

22U 235—p guil gl
Atomic Mass: 235.043923062 +- 0.000002115 (amu) 4a ,ll L]
Binding Energy: 1783870.285 +- 1.996 keV Jajl_jill 4l
Beta Decay Energy: Gy (Dladl 4l
Ep=123.716 +- 0.869 keV
Atomic Percent Abundance: 0.720% dguuill 3 4 yli
Spin: 7/2" (4 jadll) all
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4y pill durigdl il

Half Life: 7.038E8 Y Caaill yac
Specific Activity: 2.161E-6 Ci/g 4 ¢ill 43le il
Radioisotopic Specific Power: _ulaill 4, 4ill 3 jadll
5.994E-8 W/g
Primary Mode of Decay: Alpha to Th-231 JasY)
Decay Energy: 4.679 MeV Jlai¥i dilh
Spin: 1/2+ (4 jaalt) all

2U  238-p gl gl

Atomic Mass: 43 )all kS

238.050782583 +- 0.000002126 (amu)
Binding Energy: 1801694.651 +- 2.006 keV Jajl sill 43l
Beta Decay Energy: E;=147.065 +- 1.145 keV Uy 48l
Atomic Percent Abundance: 99.2745% &auuill 5 i 4l
HalfLife: 4 468x10° yr aill jac
Specific Activity: 3.361E-7 Ci/g 4 4ill Ll il
Radioisotopic Power: 8.508E-9 W/g _laill 4,e 4ill 3 5adll
Primary Mode of Decay: Alpha to Th-234 _ui i JAsaY!
Decay Energy: 4.270 MeV (s 4l
Secondary Mode of Decay: (s il hasy)

Spontaneous fission
Spin: 0+ (4 jaall) all

Plutonium p g4 93 gld)
Atomic number: 94 (5 Al daall
Molar volume: 12.061 cm’/mole (5 sall anall
Density: 19.816 (20 C) 4ai<l
Melting point: 639.5 Hlgaai¥! da j2
Boiling point: 3230 C jllall 4a o

363



‘aPu 239—a g 93 ol

e Atomic Mass: 239.0521565 +- 0.0000021 amu 4LS) aae

e Binding Energy: 1806921.454 +- 1.998 keV Jajl jill ddla

e Beta Decay Energy: Ep=802.912 +- 2.011 keVUly Jlail it

Half Life: 24110 Y

Specific Activity: 0.06203 Ci/g e yill 4delill

Radioisotopic Power: 0.001929 W/g uhaill 4, ¢ill 5 adll

Primary Mode of Decay: Alpha to U-235 i )}l Dy
Decay Energy: 5.245 MeV

Secondary Mode of Decay: (s sl Jhasy!

Spontaneous fission
e Spin: 1/2+ ll

+http://www.envirolink.org
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