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Two beams of 2

‘monoenergetic beams is 510" neutrons/cm’.

a. Compute the

b. What is the neutron flux where the two beams intersect?

‘c. What is the neutron current where the two beams intersect?
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¢V neutrons intersect at an angle of 60°. The density of neutrons in both

neutron intensity (i.e. flux) of each beam.

. IQ["S(O ’(\OEE

L&

L (LD

Rl




| |

o

SM“-C..& ‘C[\.J»( S @ C;Cc:(\ﬂv" %daﬁ\.*~v\f

< wlerse c:l‘ YT~

whp
—_ —_—

S_l—-‘v"-‘ﬁ_.ﬂ__. W/\._ﬂa-& % S O\W\ﬂﬂ %UM\.\\+
§R =y

3 com oS = o5

PRS- SR A
L A
N A KtD_s(\_l —#'e.«rvff’} &
S A A
X Q.11 9 x D Lo~ O a
s W A T a3
= A n
TH’ == V.1 G XWO G -+ 8.41L4 x.o 1 /CM:'Q
'-,__________'____-___‘__ .

N g

S

NGQ:Q \_S_P‘\ = m“‘%\/\fk\)!nﬁ— -/‘L Wfo A @'Q_ A
e \T Ty +T.§ﬂ

= &Y )uo'q 1 B, S %

T s 25 c"‘h\tj
A ‘{T\CLOG‘\\'\‘.JA-"Q

i e —————

————— e i




4 s smoupo

C/,L/\.A.Jf"t B /'C/
I_':Drob 8.2
C/U"'\st&ﬂ"‘ —Tw—'-'* l‘O-a-a""‘-O (L 'n'\-t“\’fa‘“\ﬂ'_\b:‘-j_l;& mﬁ:\mhﬂ/\.u—bﬂi"-v:\\
M\%ﬂﬂm%WﬂM,@M\n’ bope i s
~ Jy [DlceV and o cL_Qq—-u;\{-Jl A 4 vio® r\{c/m-:‘ G & cL-'
2o c,swx‘\' g yawloe~s o | eV with m@s&——‘/\sfl‘w /L 2 %D N/eme
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The fuel for an experimental thermal reactor contains uranium carbide (UC) with the uranium
enriched to 4.8 w/o. The density of UC is 13.6 g/cm’.

a. With this information and suitable microscopic cross sections (see Note below), calculate the
‘macroscopic thermal (at E = 0.0253 eV) absorption and fission cross sections for the uranium
‘carbide fuel pin.

b. Assuming 1/v behavior, also compute both macroscopic cross sections at E =1 eV.

T~ e JOOE @»-UO-,.J(",,__, Ca} 0‘015“5@\1\

ol

:.\;91‘55';';} Op = ses.\\L UZ2D S = O
' s, = agAL T =23
Co 2 S0, = 23,8 4 Cs 20y = 2t
Gt Oa =2 T, = 3.806 mb
R smad

We = 2371.90 % 1.0 - M K.q |
- 12.bg U =91, -’:"Oa‘.l J -
Mozse el K » ©.0NB Uz
cm® 24 9.6 (g UC a U
q
’“”E‘if.mf'_‘:‘t’.w:ﬁ,‘.’if_i; o T
255 \.0u g VLIS e

\
1
23S, )

-.-.é:\g,_w\f 237,40 f'o oqca) (@»Loa'zz&
" | A A e

b s e 2 ot i A

--———-——-"'—""'"

zwa\.ﬁ\.f‘& '~ 238,05

-7 TR




X

bl
\

| | 2
Z
Wl - to\( s \( ey ) = 3-‘:2.::}10- L e
AN \Z. o oL :“3‘._
NMLenro <, ot &= o. _9_35._‘3_\5:{
i-ﬁ- N z;l DLD"'M; 2 NG\%SS‘
= [saz xi?)(525.0) = (0.230 en')
| ons

Za = Z’ N Oa,

— NUO‘[J:.‘&s sillades \““"‘-"‘b b MO’;(L

= Q. 362 X1 5)(533 %) 3 W8 X\ )(‘2 ‘aB‘B)

(3 o i o ){Lu )L 3._%‘494'-9 5)
= L,OBBL 4+ 0.08317 + o,.000\
'.:-EZ\"‘I'Z- wl_)w; Q"’Tﬂ'_ﬁf
0 oc -5{, obLsorbLers _
g = %T‘ = gf";' uvLu-»-«.c C, = GCEU\\r};—-L
STy = ZR)H(E \_-,
a} | e Y% — =
00252\ ©  _ | &.14% om \
FE R
\
Za T W\ (O‘O‘g?) ~o- L’O i oot )
\




P\.g P Y- ) 3 ; . 5 Np }

FmpaD”

|
a. Let ¢, be the mono-directional mono-energetic uniform neutron flux incident on a thick slab
target of thickness L and surface area A. If the target material has ¢, >> o so that 6, = 6,.
derive an expression for the rate at which neutrons interact (i.e. get absorbed) in the full target.

b. In a specific case, the 1n01dent beam intensity is 4x10'" neutrons/cm’-sec. the target cross
sectional area is 1.2 em? and the target is 5.6 cm thick. The target atom density is 2.5x10%
atoms/cm’ and the total cross section at the energy of the beam is 24.8 b. For this specific
situation, how many neutron interactions per second occur in the target?

Hint: Integration over the spatial variable is usually necessary when computing total reaction rates
when the collision density varies with position (i.e. which is the case with thick planar targets).
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A small 0.12 g gold sample (pure Aul97) is placed in an experimental location in a research
reactor where the average neutron flux is 5x10'" n/cm2-s. The properly averaged capture cross
section for Aul97 is approximately 85 b. The sample is irradiated for 4 hr after which it is
removed from the neutron field. During the irradiation. radioactive Aul98 is produced at a
constant rate via neutron capture in Aul97 (that is, the flux is constant and the amount of Aul97
does not change significantly during the irradiation interval). The half-life of Aul98 is about 2.7
days and its neutron absorption cross section is small.

Based on the above description. estimate the activity (in curies) of the gold sample at the
following times:

a. immediately upon removal from the reactor and
b. 72 hrs after removal from the reactor.

Explain your solution logic and support your results with a set of formal calculations/analyses.
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