ALPHA & LAMBDA MODEL

DEFINE SOME UNITS: |
AMU = 1.66-10~ %" kg eV = 16.10" 9.y MeV = 10%.ev CHOOSE TAMPER MATERIAL; "DU” OR "WC"
Avogadro's Number Np = 6.02214076.10%.—— mol = 1 mol
mol [Tamper ="WC'] [ TAMPERRADIUS: Ry:= 21.21-cm |

Tonpnt = 42:10%J KT := 1000-TonnT

0,
| CORE DEFINITION | [ HEU-235U FRACTION: HEU% = 80 | [HEUMASS = 658kg  |Mggre = HEUMASS-% = 52.64kg ‘

GRAM MOLECULAR WEIGHT OF U235 |S MoIesU235kg = L-mol = 4.255mol

U235y, = 235-gm U235gmw

NumberAtomsU235y, := MolesU235; N = 2.563 x 102

0 1 2 3 4
"ELEMENT"| "r (gm/cm3)" "If (cm)" "It (cm)" "'n"
"U235" 18.71 16.89 3.596 2.637
"Pu239" 15.6 14.14 4.108 3.172
"DU" 18.95 0 4.342 0
"WC" 14.8 0 3.159 0
0 0 0 0 0

DATA =
\MANHATESEN DATA xisx

DATA =

nn|h|WIN|[—|O

o = DATA ,1-9—”‘3 _18.71.940 Af := DATA{ 2-cm = 16.89-cm At := DATA1 3-cm = 3.596-cm v = DATA{ 4 = 2.637

cm cm

— am _ am — _ — _ — _
Ppu = DATA2,1-Cm3 = 15.6-Cm3 M py == DATA2 2:cm = 14.14-cm M pu = DATA2 3-cm = 4.108-cm Vpy = DATA 4 = 3.172

- am _ am - _
ppuy = DATA3 1 = 18.95. Mamp.DU = DATA3 3-cm = 4.342.cm

cm cm

- gm _ gm _ _
Pwe = DATAg 12 = 14855 Mamp WG = DATA4 3-cm = 3.159-cm
cm cm

WE NEED TO DEVELOP As IN TERMS OF ATOMIC CROSS SECTION AND NUCLEI NUMBER DENSITY; |

p-N _
B 1 oA 4 4267425x 1022 K9 o3

p=1871.2L Np = 6.022 x 10
mol A A-mol

3 A = 23504. 90
cm mol

op=1235bam A= —— = 07192 MG 4566.bam oy = 0f + 0 A= —— = 15299 2-M0)
of N kg on

(TgLWC = 6.857-barn

PweN _
gm We A _ 4551 10%2.cm 0

— wc = . 1 _
mol GramMoledWt Mamo.WC = =0.032m
we P Gelwc"wc

GramMoIethWC = 195.85.

FOR DEPLETED URANIUM: |

= 47945 10%Z.cm ™ AgmopU = ————— = 0.0223m

Oel.DU'NDU

~ PpuNa

gm
OglDU = 9:360-barn  ADU = 2380530 np;:
el.bu mol  PYUT aDU

|)‘T = if(Tamper = "DU" .M amp.DU ’)‘Tamp.WC)| |p-|— = if(Tamper = "DU".,ppy ’pwc)|

[REEDS TRANSCENDEN AL EQUATION

Now we let Rc increase to Rexp to allow for expansion of the core during chain reaction. This will decrease p and thusdecrease n which increases
As.

THE CORE MASS REMAINS CONSTANT, BUT THE DENSITY DECREASES WITH INCREASING R; TO R, .
THE MEAN-FREE-PATHS CORRESPONDLING INCREAST

3
3 Mcore

4 3 3
RC = 4—1'|'p = 8.758~Cﬂ" MTamper = §~1T-(p-|—~R-|— - p-|—~RC ) = 549.885kg ‘

Mcore = 52.64Kg |

|NOW WE DEFINE A RANGE OF 25 Ry, VALUES TO GET THE RESULTING a VALUES

ki=0.maxk Ar:=001-m  Rgyp =Rg+kAr max(Reyp) = 9:258-cm Reexp, = R +k-Ar max(Rygyp) = 21.71-cm

PTexp'NA PTexp NA
A GramMoledWtyc

)_3 N Pexp NA - _ 3-Mramper
exp exp -~ expy
A K 4.1'r.|:( RTeka)3 - (Rexpkﬂ

R

3 H n n
Pexp = E'Mcore'( NTexp = |f[Tamper = "DU",
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At = A = Ay := if| Tamper = "DU" 1 : 1 max(Ay) = 0.034m min(Ay) = 0.032m
Ot Nexp Of Nexp Ogl.DU NTexp el WC NTexp
A
N = 0
A
max()\T)
a~—Ans(R R AL Ac, A v/\) r.=R ——+ =1.064
= exp> " Texp T MMV = Rexp m'”()‘T)
a —a r—r ap 0.485
zeroa := maxk slope = Jzeroa =90 _ -0.223 afit == slope( OJ +ag alphafit := ( j alphafit = ( )
zeroa 0 cm slope -0.223
cm cm
0 0
35| 0.407 0| 8.758 0.5 ' ' ' T . . .
36| 0.404 1| 8.768
37| 0.402 2| 8.778 0467 1
38 0.4 3| 8.788
39| 0.398 4| 8.798
40| 0.396 5| 8.808 0.433[ —
41| 0.393 6| 8.818
a= r = .cm a
42| 0.391 7| 8.828 i i
43| 0.389 8| 8.838 ofit
44| 0.387 9| 8.848
45| 0.385 10| 8.858 0.367[ .
46| 0.382 11| 8.868
47| 0.38 12| 8.878 0.3331 |
48| 0.378 13| 8.888
49| 0.376 14| 8.898
| | | | | | |
20 15 037 8775 885 8925 9 9.075 915 9225 93
-
cm
A
Mmaxe o 0.169
0 Aslope = —"2 0 _ 5123 FITA; = Aslope (r—ro) + A A¢_ = 0.169m ™ :( ' j
0| 16.891 maxk =10 0 0 6.123
: Aslope
1| 16.949
2| 17.007
3| 17.065 20 | | |
4| 17.123
5| 17.182
6 17.24 19.333F -
A =17] 17.299| -cm
8| 17.358 186671 ]
9| 17.417 A
10| 17.476 o
L 2 2 2 18 _
11| 17.535 add
12| 17.595
cm
13| 17.654 — s |
14| 17.714
15
16.6671 |
16 | | |
8.6 8.8 9 9.2 9.4
-
cm
END OF
SPREADSHEET
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