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P0-210, Am-241, and Pu-238
Neutron Sources Model 2720

The Model 2720 series of neutron
sources encompasses eight sizes of
capsules which use Po-210, Am-241,
or Pu-238 as the alpha emitter. Sev-
eral target elements are available; the
highest neutron-yielding target ele-
ment is beryllium,

JNAEWTIN @,

S ~ 238
INRIGITEU

(Monsanto)

Pu-Be

Half-life

Form of alpha emitter

Yield, nx 10*/sec/Ci

Calibration

Maximum source strength, Ci
Internal volume requirements, cm’/Ci
Gamma Radiation, mr/hr/Ci-m

=
2
L e oy AN Y A TR R T
NEATRON [NERGCY mew
PoBe AmBe Pu8Be
138.4d 453y 874y
metal oxide oxide
2.4 2.2 2.2
=39% =39 =39
450 40 200
0.03 1.5 0.5
012 10 0.01

NCUTRONS MIVAHOUR

| s e = S T S N PR R RS

Q

Pu-Be

1 1 1 1

o

6
NEUTRON ENEROY, Mev

Neutron sources are commonly pro-
duced by double encapsulation in 304
stainless steel. However, other metals
such as steel, nickel, tantalum, or alu-
minum may be substituted. Where
sources will be subjected to extreme
conditions (in an atcmic reactor) mod-
ifications in design are required to
meet specifications for welding. There-
fore, butt weld designs may be re-
placed by step (circumferential) welds,
Welded plugs may be used instead of
solid bottoms. Lengths and diameters
may also be altered without changing
other specifications.

Approximate Neutron Yield for
Alternate Targets

Neutrans x 10°/sec/Ci

Isotope B (metal) F(CaF,) Li (Li,0)
Po-210 0.8 0.2 0.04
Am-24 0.7 0.1 0.02
Pu-238 0.5 0.1 0.02

The average reparted(!) neutron ener-
gies for (a.n) reactions with these al-
ternate targets are:

Boron 3 MeV
Fluorine 1.5 MeV
Lithium 0.4 MeV

(1) Ref: J. B. Marion and J. L. Fowler, “Fast
Neutron Physics,’”” Part [, Interscience Pub-
lishers, Inc., N.Y., 1960.
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Testing—Standard neutron sources
have been tested and classified by
ANSI procedures. Leak testing is by
7-day wipe test and pressure bubble cr
hot water bubble test. Optional tests
are mass spectrcmeter leak test, dye
penetrant, and X-radiography.

Maximum Curie Content

00 oL

Am-241 Pu-233 Po-210  (in) (in.)
0.1 0.4 4 050 050
0.25 1 2 050 070

1 6 60 075 087

4 20 200 1.00 1.12

6 30 300 1.00 1.50
10 S0 450 1.00 2.00
25 125 - 1.50 2.50

40 200 - 150 3%




86

JNANUIN J.

Tﬂ?%ﬂihﬂluﬁmﬂ??ﬁ?d7%ﬁa©7§UU5Lﬂi?zﬁ

CLS

PRINT " k¥kokokokok ok ok ok ok ok ook kKooK R Kok KOk HOK kKKK KKKk ok Kok KKK HOKK k KKk kK Rk ok ko ko okk !
PRINT "* w W EEEEEE L CCCCCC 000000 M M EEEEEE x"
PRINT "x* W W W E L C (0] O MM MM E x"
PRINT "* W W W W EEEE L C (0] O MMMM EEEEE x"
PRINT "* Ww WW E L C 0] O M M M E x"
PRINT "* W W EEEEEE LLLLLL CCCCCC 000000 M M EEEEEE *"

PRINT "kkkkkkkkkkkk kR KRR AR KRR KRR KRR KKK KRR KK KKK KRR KR KRR KRRk Rk kkkk Rk kkkkk k"
PRINT

INPUT "Number of Cycle : ", Cy
INPUT "Irradiation Time (sec) : ", Ti
CLS

LOCATE 10, 8: PRINT "Change Valve to <FORWARD> Direction Then Press any Key to Continue"
SLEEP
FOR Cycle = 1 TO Cy
CLS
5 OUT &H3BC, 0
10 A = INP(&H3BD)
LOCATE 10, 10: PRINT (A AND 8): REM #Pin of DB 256p = 15
BEEP: LOCATE 8, 10: PRINT "Change Valve Position NOW !"
IF (A AND 8) = 0 THEN 20: REM Forward Micro Switch
GOTO 10
CLS 3
20 LOCATE 12, 10: PRINT "Vacuum Cleaner On NOW!"
. OUT &H3BC, 1: REM #Pin of DB 25p = 2
TIMER ON
F1 = TIMER
30 A = INP(&H3BD)
'LOCATE 13, 10: PRINT (A AND 16): REM #Pin of DB 25p=13
IF (A AND 16) = 0 THEN F2 = TIMER: GOTO 40: REM Senser #1 (Irradiation)
GOTO 30
40 FOR delayl = 1 TO 10: NEXT delayl
tl = TIMER
45 -t2 = TIMER
t3 = INT(t2 = t1)
LOCATE 15, 15: PRINT "Time ="; t3
OUT &H3BC, 0: REM #Pin of DB 25p = 2
IF t3 = Ti THEN 50

- GOTO 45
50 OUT &H3BC, 1

R1 = TIMER

LOCATE 20, 15: PRINT "Vacuum Cleaner On...NOW!"
CLS

60 A = INP(&H3BD)
LOCATE 10, 10: PRINT (A AND 32): REM #Pin of DB 25p = 12
IF (A AND 32) = 32 THEN R2 = TIMER: GOTO 70
GOTO 60

70 LOCATE 10, 15: PRINT "Counter On NOW!"
OUT &H3BC, 2: REM #Pin of DB 25p = 3
FOR delay3 = 1 TO 10: NEXT delay3
LOCATE 14, 15: PRINT "Forward Time (sec) "y (F2 - F1)
LOCATE 15, 15: PRINT "Reverse Time (sec) ";s (R2 - R1)
OUT &H3BC, O

80 A = INP(&H3BD)
LOCATE 10, 10: PRINT (A AND 64): REM #Pin of DB 25p = 10
IF (A AND 64) = 0 THEN 90

won

GOTO 80
90 LOCATE 10, 15: PRINT " *%%¥% O,K.*k¥*xx"
PRINT
CLS
NEXT Cycle
PRINT
PRINT
PRINT " TTTTTTT H H EEEEEE EEEEEE N N DDDDD i
PRINT " T H H E E NN N D D &
PRINT " T HHHHHH EEEE EEEE NN N D D "
PRINT " T H H E E N NN D D i
PRINT " T H H EEEEEE EEEEEE N N DDDDD "

END
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Properties Value

Density 0.945 - 0.960  g/cm”

Tensile strength at yield 20 N/mm2

Tensile strength at break 32 N/mm”
Elongation at yield 15 %

Elongation at break > 600 %

Shore D hardness 60 - 65

Thermal conductivity at 23 °C 40 - 45 W/m.k
Coefficient of thermal expansion narRv10 " Averase K
Flexural creep modulus 800 1 min Value N/mm”
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Properties Test method Value
Density DIN 53479 0.93 g/cn”
Elongation at break DIN 53455 > 350 %
vield stress DIN 53455 20 N/mm”
Ultimate tensile strength DIN 53455 40 N/mm°
Flexural stress at 3.5% Deformat DIN 53452 20 N/mm”
Ball indentation hardness ’ DIN 53456 36 N/mm°
{ 30 sec Value ) test load 365 n
Shore hardness D, 3-15 sec Value DIN 53505 61-65
wWorking temperature DIN 53461 +95 / -200 °C
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