	NukeWorker.com Quick Reference Sheet

Math/Physics/Chemistry

Work = Force x Distance ☺ Power = Work / Time ☺ eV= ½mv2 ☺ eV= charge x V
Electric Force = k(Q1Q2)/r2 ☺ Volts = Amps x Ohms ☺ charge = 1.6E-19C

tMw(.32) = Mwe ☺ Inch = 2.54 cm ☺ C = (F-32)/1.8 ☺ Ft3 x 2.83E4 = mL or cc

T = tera 10E12 ☺G = giga 10E9 ☺ M = mega 10E6 ☺ k = kilo 10E3
m = milli 10E-3 ☺  = micro 10E-6 ☺ n = nano 10E-9 ☺ p = pico 10E-12

Nuclear Physics/ Shielding

Mass-Energy: p1 = 938.25 MeV ☺ no = 939.55 MeV ☺ AMU = 931.48 MeV

Atomic Mass = Actual Atomic Mass (AMU) ☺ 33.9 eV/Ion Pair (air)

A = Z + no = Atomic Mass Number = Nucleons 
Z = Protons = Atomic Number ☺ Isomer = same A & Z diff energy (meta)
Isotones = same # no ☺ Isotopes = same Z ☺Isobar = same A diff Z (bar = weight)
 = ln(2 or 10)/t½ ☺ n = t/t½ ☺ A = Aoe-t or A = Ao(.5)n (for HVL or t½)

A = Ao(.1)n for TVL ☺ t = A/Ao(.693/t½) ☺ Ao = A/(.5)n
Line: Ao x Do = A x D ☺ Point: Ao x Do2 = A x D2 ☺ TVL = HVL x 3 NEU    
t½eff = (t½A x t½B)/( t½A + t½B) 

(6)CEN/ D2 ft ☺ (.5)CEN/ D2 m ☺ Ci/cc = ncpm/(eff)(vol cc)(2.22E6)

NEU HVL 1MeV  Lead .5” Concrete 4” Water 8” Iron/Steel 1”

NEU HVL 6MeV  Lead .7” Concrete 8” Water 16” Iron/Steel 1.3”

DOE HVL 1MeV  Lead .86cm Concrete 4.5cm Water 9.8cm Iron/Steel 1.5cm

Radiation Interactions

- decay = Z + 1 ☺ e- capture/+ decay = Z - 1 ☺  decay = Z – 2, A – 4

Corrosion/Activation A < 60 ☺ Fission A > 60 (except Hf-181)

A < 140 emits  and/or ☺A > 200 emit and  and/or 

Natural decay U238>Pb206; U235>Pb207; T232>Pb208

Fissile = Tno ☺ Fissionable = Fno ☺ Spontaneous Fission = Cf-252
Sub-critical 1:<1 ☺ Critical 1:1 ☺ Supercritical 1:>1


Dosimetry

1 Ci = 2.22E12 DPM = 3.7E10 Becquerels (1 DPS) ☺ 1 R = 87 ergs/gm

Rad = 100 ergs/gm ☺1 Gray = 100 Rad = 1J/Kg ☺ Rem = Rad x QF

Sievert = 100 Rem ☺ QF:  = 20, p1 = 10, Fno = 10, Tno = 2 NRC 3 DOE,  = 1

Shallow Dose (skin) = 7 mg/cm2 = 0.007 cm☺ Lens Eye = 300 mg/cm2 = .3 cm
Intake = ∑ (IRF x A)/ ∑ (IRF2)

Background Radiation

Natural Rad: Terrestrial 28; Cosmic 27; Internal 39; Radon 200

Man-made Rad: Fallout <1; Nuke Facilities <1; Med 53; Consumer 10

Radiation Detectors/ Counting Statistics

2929 MDA = 3 + (4.65*√bg)/Eff ☺ (10 min bg, 1 min sample)

2929 MDC = bg + 3 + (4.65*√bg) ☺ (10 min bg, 1 min sample)

1 σ = 68.3% ☺ 2 σ = 95% ☺ 3 σ = 

Regulatory Dose Limits and Postings

Post Airborne @ .3 DAC NRC or .1 DAC DOE

Deep Dose (WB) = 1000 mg/cm2 = 1 cm

1 ALI = 5 Rem CEDE or 50 Rem CDE = 2000 DAC hrs ☺ 1 DAC = 2.5 mRem
DDE (WB) = 5 Rem/yr ☺ CDE (organ) = H50 = DDE x 10 = 50 Rem/yr
TEDE = CEDE + DDE ☺ CEDE = H50 x WT = 5 Rem x I/ALI
LDE = DDE x 3 = 15 Rem/yr Life ☺ Extremity = DDE x 10

Embryo/fetus = 500 mRem/gestation

PSE = TEDE/yr, 5 X TEDE/ Minors/Public = 100 mR/yr (10%)

2 mR/hr or 25 mRem/yr = Restricted Area ☺ 5 mR/hr @ 30 cm = Radiation Area

100 mR/hr @ 30 cm = High Radiation Area

500 Rads/hr @ 1 m = Grave Danger, Very High Radiation Area

ICRP 23 – Reference Man ☺ ICRP 30 Internal Dose ☺ ICRP 60 = 10CFR20/835


	


