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Fusion Cross Sections and Reactivities

by (

George H. Miley, Harry Towner, and Nenad Ivich

ABSTRACT

This report summarizes cross section and reactivity daia for several
important fusion reactions. Reactivities are included for both-
Maxwellian plasmas and beam-Maxwellian target fusion. Equations, tgbular
an& also>graphica1 presentations are included for conveniencg in a variety

of applications.
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INTRODUCTION

With the steadily increasing research in controlled thermonuclear

fusion, a need has developed for a convenient collection of both fusion

' ¢ross sections and reactivities (i.e. <ov> values). While such data is

ﬁidely available, it is generally scattered throughout reports and
books. Also forms convenient for computer use are not always included.

_ The material that follows presents fusion cross sections and réactivity
daté in béth graphical and tabular form for the following reactions:

T(d,n)AHe, 3H§(d,p)4ﬁe, D(d,p)T, D(d,n)SHe, T(t,2n)4He, T(3He,X)Y* and

11B(p,24He)4He.

In addition to cross sections, reaction-rate parameters (<ov>) are
givén f§r th important cases; 1) Maxwellian distributions for both
ion speéies, aﬁd 2) beam;MaxWellian target fusion; Also, for the first

2 . .
case plots of <ov>/T” are included since this is directly related to the

- the maximum power density for a magnetic pressure limited system.

Rather than present experimental data per se, we have elected to use
fjtted cross sections which are directly‘usable in numerical work.

In the time allowed for preparation of this report we were not able

‘The following products have been considered

% Probabilit X ' Y
(225-600 keV :
51 +2 : p+n 4He
43 + 2 d ‘He
6 +2 P SHe
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to access the accuracy* of the fits although they are genefally thought

to be reasonable. Thus the cross section set presented here must beAconsidered
‘an uhevaluated set. (The user should not be confused on this point by the |
computer output that typically carry more significant figures than are
meaningful). Hopefully the question of accuracy can be more fully studied
later. Howe#er, before this can be done in a meaningful‘fashibn, a complete
review of the basic experimental data is necessary in order to select the 'best"
basic data from the various measurements available. Once this is done, the
adequacy of the fit can be accessed in a relatively straight forward manner.

The first six reactions (Secs. 1 through 6) were fit with a form

developed by Duane L ), namely:
o(E) = [Elexp(Al/VE)-1}]"1[A2/{1+(A3XE-A4)?} + aS] . (1)

Here‘E‘fefers to the eﬁergy of the incident particie (Lab System) in eV
end values for the constants Al through AS are given in Appendix A, The
cross section for the last reaction, 11B(p,24HeI4He was obtained by fitting-
tﬁe Cross sections es given by Jarmie and Seagravecz) in energy segments. The:

e*aet forms used are given in Appendix B.

. The average reaction-rate parameter for a Maxwellian plasma was

v

evaluated from the expression(i):

*The accuracy discussed here zs not that of the computer programs, which
are accurate to 1 part in 107, but rather how well the numerical fits
represent the cross sections.

i. B. H. Duane, "Fusion Cross Section Theory,' BNWL-1685 (1972)

2. N. Jarmie and R. Seagrave (eds.), '"Charged Part1c1e Cross Sect1ons "
LA-2014 Los Alamos Scientific Laboratory (1957).. :

3. M, Clark and D. Rose, Plasmas and Controlled Fusion, M, I, T, Press
- Massachusetts Instltute of Technology (19657.
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. u_,3/2 _uE__ : oy
<gv> 173 (m kT) dE E o(E) exp (-m KT ) , _ (2).
(2ﬂm1) 1 1 :
0
whefq, T = the temperature of both species
m, = Mass of the ion with energy E

=
1]

Reduced mass of the two fusing ions

" This form results from assuming that both.types of ions,in’thevplasma are
Maxwellian and at the ééme temperature T. The corresponding quantity

f;r the beam-target case is found by és;uming that fhe beam particles are

" monoenergetic but have an isotropic angular distribution. The background
plasma species are assigned a Maxwelllan energy distribution at temperature T

The instantaneous reaction rate parameter for a single incident particle

with speedvo is then given by:

<av>y = 7;— -I‘Z / 0(—% mlvz) v [exP[f-Bz(vo-V)Z]-exP[-Bz(VOW)Z]]dv (3‘)
5 .
. ' m . . -
dhege: o 82 = 7?% : : ' (3a)

E and the various quantities are
v, = veloc1ty of 1nJected particle
™2
m; = mass of incident particle

= mass of background particle

§

~ The format adopted here has separate sections for each reaction,

B.g., Sec. 1 treats d-T and t-D data, For each reaction values and graphs
for o, <ov>, <ov>/T2, and <ov>b:are presented, in that order. Then, for

comparison purposes, the last section contains composite graphs of o, <ov>,
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It is hoped that this tabulation will be 6f value to various workers
in the fusion community; We plan to continue to improve and ﬁpdate
the material and would welcome any comments. Please address any com-
munication to G.AH. Miley, Nuclear Engineering Program, U of Il1.,
Urbana, Illinois 61801 (Phone (217) 333-3772).

The authors wish to thank Dr. Fred H. Tenney of the Princeton Plasma
Physics Laboratory fpr hi§ time and comments which proved most valuable in this

work.
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' ’ : : ' Appendix A

Constants Used In The Fitted Cross Section of Equation 1.

Reaction Constants .
Td,m%e Al = 1453 V&V

A2 = 502 x 10s eV barn

[{]

A3 = 1368 x 10'8/ev
A4 = 1.076
AS = 409 x 10° eV barn
e (d,p)*He Al = 2823 /eV
A2 = 259 x 10° eV barn

A3 = 398 x 10 %/ev

A4 = 1.297

AS = 647 x 10° eV barn
p(d,p)T Al = 1457.7 VeV

A2 = 372 x 10° &V bamn

A3 = 436 x 10" 2/ev

A4 = 1,220

| AS =0
ped,n)'He Al = 1514 VeV
A2 = 482 x 10° eV barn

A3 = 308 x 10"%/ev

A = 1,177
. A5 = 0
T(t,2n)4ﬂe Al = 1214 VeV

A2 = 448 x 10° eV barn

" 4 - A3 = 102 x 10" 8/ev

Ad = 2.09

A5 =0
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Che, )Y Al - 3893 V&V
| A2 = 1125 x 10% eV barn
A3 = 0 o
M =0
A5 = 0
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Aggendix B

11

Parameters For the ~°B Reaction

The equations uscd for 11B(p,24Hc)4He arc as follows:

* 6.524 x 10714

E(eV)

0 < E(keV) < 400 exp(-9131.5/VE(eV) )

400 < E(keV) < 625 o = [(AS)E? + (AM)E* + (AD)ES + (A2)EZ + (A1)E + (A0)] % 10728

AS = -.3498 x 1078 (E in keV)
A4 = .8024 x 1075
A3 = -.7192 x 1072
A2 = .3182 x 101
Al = -.6895 x 10°
AO = .5834 x 10°
625 < E(keV) < 725 o = —& (€ in kev)
' (E-Er) +B
A = 46893.75 x 1024
B = 76250.
E_= 675

725 < E(keV) < 1175 o= [(AS)E° + (ADEY + (anES + (A2)EZ + (AL)E + (A0)] x 10728

M5 = .9567 x 1070 . (E in keV)
A4 = -.4861 x 107>

A3 = .9729 x 1072

A2 = -.9554 x 10}

Al = .4578 x 104

A0 = -.8480 x 10°

’ - *. . 2
In units of cm™.

1
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.130 x 10'24

A

1200 o

‘ 1175 < E(keV) <
oy 24
1200 < E(keV) < 1550 o

.135 x 107

1550 < E(keV) < 2000 ¢

[(AS)E® + (ADEY + (A3)ES + (A2)EZ + (AL)E + [AO3] x 10728

l, AS = .1291 x 107° (E in keV)
| Ad = -.1106 x 10°°
| A3 = .3784 x 1072

A2 = -.6466 x 10

AL = .5518 x 10°

0= -1 7

-.1880 x 10
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Section 1

Deuterium-Tritium Reactions

o for T(d;n)4He.
<gv> for T(d,n)4Hé .
<ov>/T2 for T(d,n)4He.

<gv>, for T(d;n)4He (Beam Case). . . . . .

b
o for D(t,n)4He.

<gv> forAD(t,n)4He (Beam Case).

b

.12

.14



ENERGY (keV)

1.

1

Cross Section For T(d,n)4He

o (cmz)

ENERGY (keV)

o (cmz)

1.0000 0.26618D-39 1.5000 0.81996D-36
2.0000 0.943270-34 2.5000 0.234590-32
3.0000 0.24755D=31 3.5000 0.152850-30
4,00000 0.65778D-30 4.5000 0.21901D-29
540000 0.603070-29 5.5000 0.14362D-28
6.0000 0.305200-28 6.5000 0.59202D-28
7.0000 _ 0.10661D-27 7.5000 0.18051D-27
8.0000 0.290250-27 8.5000 0.446690-27
9.0000 0.66214D-27 9.5000 0.95016D-27
10.000 0.13255D~26 15.000 0.13595D=25
20.000 0.53401D-25 "25.000 0.134920- 24
30.000 0.26683D-24 35,000 0.45303D-24
40.000 0.69377D-24% 45.000 0.98634D=24
50.000 0.13253D-23 55.000 0.170270-23
60. 000 0.210810-23 65.000 0.25287D~23
70. 000 0.29502D-23 75.000 0.335780-23
80.000 0.373700-23 85.000 0.407520-23
90.000 0.43625D-23 95.000 0.45927D-23
100,00 0.47633D-23 150.00 0.41866D-23
200.00 0.27813D-23 250.00 0.188360-23
300.00 0.13506D-23 350.00 0.10202D-23
400.00 0.80432D~24 450.00 0.65650D-24
500.00 0.55125D~24 550.00 0.47382D-24
600.00 0.41527D-24 650400 0.36995D- 24
700.00 0.33416D-24 750.00 0.30540D=24
800.00 0.28193D-24 850. 00 0.262510-24
900.00 0.24625D-24 950.00 0.23248D=-24
.1000.0 0.22071D-24 1500.0 0.15865D-24
2000.0 J.13422D-24 2500.0 0.12072D- 24
3000.0 0.11174D-24 3500.0 0.10509D=24
4000.0 0.99838D-25 450040 0. 9549 6D~ 25
5000. 0 0.918030-25 5500. 0 0.885930D-25
6000.0 0.85758D=-25 6500.0 0.83222D-25
__7000.0 0.80931D-25 7500.0 0.78845D-25
8000.0 0.76933D-25 8500. 0 0.75169D-25
9000.0 0.735350-25 9500.0 0.72013D-25
10000. 0.70592D-25 15000, 0.60073D-25
20000. 0.53358D-25 25000, 0.48564D=25
30000. 0.44909D~25 35000. 0.41999D~25
40000. 0.39606D-25 45000. 0.37593D-25
50000. 0.358680-25 55000. 0.34366D=25
60000. 0.33044D-25 65000. 0.31867D-25
70000. 0.30811D-25 75000, 0.29856D=25
80000. 0.28987D-25 85000. 0.28191D-25
90000. 0.27459D-25 95000. 0.26783D~25
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<gv> For T(d,n)4He assuming Maxwellian distributions

TEMP (keV)

1.,0000

1,3

<ov> (cms/sec)

0.54835D-20

TEMP (keV)

1.50090

<gv> (cms/sec)

0.58917D~-19

2.0000
3.0000
4.,0000

0.262760~18
0.171280~17
0.558430-17

2.5000
3.5000
4.5000

0.76096D~18
0.32740D-17
0.87602D-17

5.0000
6.0000
7.0000

0.12891n~1¢
0.24237D~16
0.39797D-16

5.5000

 6.5000

7.5000

0.18039n~-16
0.31494D~16
0.491110-16

8.0000
9.0000
10.000

0.59391D-16
0.82598n=16
0.10886D0~15

8.5000
9.5000
15,000

0.70576D-16
0.95385D~16
0.26542D0~15

20.000
20.000
40,000

0.42434D-15
0.66532D-15
0.80252D~15

25.000
35.000
45,000

0.55940D-15
0.74479D~15
0.84312D-15

50.000
60.000
70,000

0.87050D~=15
0.89729D~15
0.900220=-"_5

55.000
65,000
75.000

0.88775D-15
0.90097D-15
D.89612D-15

'80.000
90.000
100.00

0.88951D-15
0.87117D~15
0.84879D=-15

85.000
35.000
150,00

0.88103D-15
0.86033D-15
0.727700~-15

?200.00
300.00
400.00

0.62783N=-15
0.49542D-15
0.416920N~-15

250.00
350.00
450.00

0.55246D~15
0.451470-15
0.38927D~15

500.00
600.00
700.00

0.36679N=-15
0.33280D+-15
0.30867D-15

550. 00
650,00
750,00

0.348260~15
0.31977D-15
0,29916D~15

800.00
.900.00
1000,0°

0.29094D-15
0.27754D-15
0,267190~15

850,00
950.00
1500.0

0.28379D-15
0.27204D-15
0,23954D-15

2000.0
3000.0
4000..0.

0.22907D-15
0.22296N~-15
0.222660~15

2500.0
3500.0
4500.,0

0.22470D~15
0.22249D-15
0,22319D-15

5000.0
6000.0
7000.0

0.22390D~15
0.22556D0-15
0.22727D=-15

5500.0
6500.0
17500.0

0.22471D-15
0.22642D=15
0.22811D-15

8000.0
93000.0
10000,

0.228932D~15
0.23047D~15
0,23191D~15

8500.0
9500.0
15000,

0.22971D-15
0.231200-15
0.23757D0~15

20000.
30000.
40000,

0.24154D~15
0.246790-15
0.25013D~15

25000.
35000.
45000,

0.24450D-15
0.24862D~-15
0,251400-15

50000.
60000.
710000,

0.25250D0~15
0.25431D0~15
0,255760-15

55000.
65000.
75000,

0.25346D-15
0.25507D~15
0625638015

80000,
90000.

0.25694D-15
0.257940D~15

85000.
95000.

0.25746N-15
0.258380-15
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Kot
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10-19

~
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100 10! 102 : 107 S8
TEMPERATURE (keV) '
' : Values of <ov> assuming Maxwellian distributions

for D-T fusion reactions
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<ov>/T2 For T(d,n)4He assuming Maxwellian distributions

TEMP (keV) <ov>/T2 TEMP (keV) <ov>/T2

(em3/sec/ (keV)?) (em3/sec/ (kev)?)

1.0000 0.54835D~-20 1.5000 0.26185D0-19
2.0000 0.65690D-19 2 « 5000 0.12175D~18
'3,0000 0.19032D~-18 3.5000 0.26727D~-18
4.,0000 0.34902D~13 4.5000 0.432600-18
5.0000 0.51565D-18 5.5000 0.59633D-18
6.0000 0.67326D0~13 6ﬂ5000 Q.74543D-18
7.0000 0.81218D-18 7.5000 0.87309D~-18
8.0000 0.92798D~-18 8.5000 0.976830D-18
93,0000 0.10197D=17 9.,5000 0.10569D~=17
10,000 0.10886D-17 15.000 0.,11796D~-17
20,000 0.10609N=17 25.000 0.89504D-18
30.000 0.73925n~18 35,000 0.60799D~18
40,000 0.50157D-18 45,000 0.41636D~-18
50.000 0.34820D~-18 55.000 0.293470-18
60.000 0.24925D-18 65.000 0.21325D-18
70.000 0.18372D0-18 75.000 0.15931D~-18
80.000 0.13899D=18 85.000 0.121940-18
90. 000 0.10755D~-18 65,000 0.95327D~-19
100,00 0.84879D~-19 150, 00 0.32342D~-19
200,00 0.156960~19 250.00 0.88394D-20
300.00 0.550470~20 350.00 0.36854D-20
400,00 0.26057D-20 450.00 0.19223D0~20
500.00 0.146720-20 560. 00 0.11513D0-20
600.00 0.92445D~21 650.00 0.75684D~21
700,00 0.629950~-21 750, 00 0.53184D-21
800.00 0.45459D~21 850,00 0.39279D~21
900.00 0434264021 -950.00 0.30143D~-21
1000.0 0.26719D~ 21 1500.0 0.10646D~21
2000.0 0.572690--22 2500.0 0.35953D-22
2000.0 0.24T723D~22 3500.0 0.18162D~22
4000.0 0.13917N~22 4500.0 0.11022D-22
5000.0 0.895610-23 5500.9 0.742840D-23
6000.0 0.62655D~23 6500.0 0.53590D-23
7000.0 0.46382D0~23 7500, 0 0,40553D~23
8000.0 0.35769D~23 8500.0 0.317940-23
9000.0 0.28453D~23 9500.0 0.25618D~-23
10000. 0.23191D~23 15000. 0.,10559D0~-23
20000. 0.60385D0~24 25000, 0.39120D~-24
30000. 0.27421D0-24 35000. 0.20295D-24
50000, 0.10100D-24% 55000. 0.83789D=-25
60000. 0.70642D-25 65000, 0.60372D-25
700004, 0,52195D=-25 15000, 0.45578D=-25
80000. 0.401470~-25 85000. 0.35634D=-25
90000. 0.31844D-25 95000. 0.286290~25
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Values of <cv>/'I‘2 assuming Maxwellian distributions for D-T reactions
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<ov>b For T(d,n)4He assuming beam - Maxwellian distribdtions

ENERGY (keV)

Tritium Temperature =

<ov>y (cms/sec)

ENERGY (keV)

<ov>y (cms/sec)

0.1€6576D=15

10,000 C.126717=1¢ 1€.CCC C.162G4D-17
20.,0C0 0.736CSr-17 25,000 0. 20076N=-1¢
30.CCC C.452270-1¢ 2€,00¢C 0.829420-16
4C.00C D.1257¢cr=15 4¢<,C0C Ce.2C476D=15
fF0.CCC 0.290Q1C~-15% £€.0CQ Ca39Q0790=~15%
6C.COC C.5C522C=1F €000 C.63050D-15
7C.0CO 0.7638¢€N=1¢ 75.000 0. 86¢G1D=-15
BC.CCC C.1C344C~-14 ge.0Cca 0.11627C=14
9C.N0C 0.128Nn8N=14 ce,nNece 0.13853D=-14
100.C0C 0.14741C-14 110.C0 C.16008D~14
12C.CC 0. 1662€EN=14 130,00 0.167130=14
140.0C Celba157~14 180.CC C.15868N-14
160.C0 O0.15176T =14 170.00 0.14424D=14
180.CC Cal36530=14 160.C2 0.1289A0-14
200.00 0.12102Pr=14 2¢€0.0CC Ce921€€D-15
3C0.CC 06723917 =15 3¢0.CC 0.590640~-15
400,00 0.4G7810=159 40 00 .43C980C=15
5C0.CC 0.3814€D=-1¢ €€C. CC 0.343€88"N=15
6C0.CC C.3147€6M-15 €£0.00 0.291880=15
12C0.0C 0.273K00=1€ 1¢c.CC C.258820~15
800.00 0.24677C~-15 8€0.0C 0.23684N=15
SC0.0C 0.228617T-15 S£0.00 0.221750N=15% ;
1000.0 f.215%¢CC=15 11000 £.20703N=1% _
1200.C 0.200€0C-15 1200.0 0.19594D=15 Aj
1400.C 0.19257C-15 1€00.C 0.190150~15 R
16C0.C D.l1686430=15 1100.0 0.187240l8 ...
180€.C 0.186450-15 1500.0 C.18599C=15" ..
2€00.0 ' i
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<ov>y For T(d,n)4He assuming beam - Maxwellian distributions

Tritium Temperature = 10 keV

ENERGY (keV) <ov>y (cms/sec) ENERGY (keV) <ov>y (cms/sec)
1C.CCC 0.45977C~16 15,000 Ce8l436C~16
20.CCC " C.1275(CC=15 25.00¢ CalB376D=15
3C.CCC Ce249370~1% 2¢€.,0CC C.323050~15
4C.CCO 0.4C328r=15 4%.000 0.48834N=15
SC.00C P.57642C-1°¢ £c.0cC Ce66576D-15
60.000 C.75461C~15 ££.000 C.84141Dn~15.
7C.CCC 0.G2474~15 7€.0CC 0.10034N=14
8c,000 CelCl€58T~14 €0 £a11432D~14
SC.00C C.1203Cr=14 95.009 0.12556D-14
1C0.CC C.120C8C=14 110.CQ 0e13695C~14
120.0C Cel4lCer-14 120.0¢C 0.14275D=14
140.CC 0.14238C~-14 1€0.00 0.140380=14
160.CC C.137120=14 17,00 C.13266N~14
j18c.CC 0212825014 1<C.CC 0.123150~14
200.00 C.l11786M=14 2%0.0¢C 0.93044D=-15
3Cf0.0NC N.T4024M~ 15 2¢€C.CC C.60533N-15
400,00 Q5(6627=15 40,00 A La&4C30N=15
5C0.CC O.2RBCEr~15 580.00 0.349823N0=-15¢
6Co.0C r.316¢4r-1% £°C.CC 0.29590N~15
100.00 0.216917C~15 750400 Q.2€1£ED=15
8CC.CC C.249211~15 8€0.00 0.23896N=15
SCR.CP 0.2204€7=158 GEC.CC 0.22336N=159
1000,.C Q.217427F=15 1100.0 0.2C817D~15
12CC.C 0.2C152N=1¢ 13¢C.¢C C.196710~15
14CQ.C 0.19321C~15 1¢CC.C C.19C69D=15
1600.0C N.1889Cr-15 1700.0 0.18768N=-1%
18C0C.C 0.18681C=-1¢ 1¢0c. 0 0.18630N-15

2000.0 C.18605C~15



1.9

L <oV, For T(d,n)4He assuming beam - Maxwellian distributions

ENERGY (keV)

10.000
2C.CCC

Tritium Temperature = 30 keV

<ov>p (cmz/sec)

0.26€822N=~1°¢
0.43205C~-15

ENERGY (keV)

1€.CCC
2¢.000

<ov>y (cms/Sec)

C.365CT1"~15
0.498410=1%

3C.CCC
4C.000
$0.,C0CC

fe.5€34€r-15
0.68745MN~1°¢
C. ECC41[=-1%

1s.00
4t.CCC
5f.000

Ce626640D=15
C.74548N=15
0.85199D=15

6C.00C
70.000
8C.CCQ

C.qC002r-1¢
C.GB505L~15
0.105817=14

€c.cCc
7£.000
85.000

N.94441N=15
0.10219n-14
0.10845N=14

g3G.00C
1C0.00
120.CC

felllC3r-14
O.115157-14
£.116630=14

S€.CCC
110.C0
120.00

0.113260-14
0.117G6D~14
0.12025C=-14

Le4c.ne
le.CC‘
18Q.CC

D.11G6¢Er=14
0.117317~14
Call25CN=14

1¢€C.0C
170.00
180,00

0.11809¢6D~-14
0e115150~14
0.109730~-14

2C0.C0
300.CC
4C0.00

ND.10668M=14
0.74828C=1¢
£.53008C~-1¢

2%C.0C
2£0,0C
4cC.(C

€.90086D-15
0.62489D~15
N.458330-15

500.00
6C0.CO
100.0C

C.4C3917~15
0.22682r=15
F.284C10~-1%5

££0.00
650.00
150,00

Ce36220N~15
0.30433D~15
0.267630-186

800.00
GCQ0.CC
1000.0

0.254280=15
Gae2342723M=]1C
0.22C31T=15

£50.00
GEC.CC
11CC.C

0.242320~15
0.22666C=15
0.21068D-15

- 120C.C
140C.C
160C.C

0.203351=-15
Cel944E0=~15
0. 18978D=1¢

1200.0
18c0.C
11CC.C

0.198200-15
0.15173C-15
0.1 8R40N=18

18CC.C
2€00.€

0.18654D~1°¢

16C0.0

0.186870~15



1.10

<ov> For T(d,n)4He assuming beam - MaxWellian‘aistributions

'ENERGY " (keV)

Tritium Temperature = 50 keV

<6V>b (cmz/sec)

<ov>y (cm3/sec)  ENERGY (keV)
1C.CQ0 C.5286G6C~15 1£.000 " 0.591930~15
2C.000 0.642070=]5 e, 00C 0.68924D=15
3C. CCC 0.733520-15 35.000 0.774850=15
40,000 N.E132¢€0-15 4E.,000 C.8487T7N-15
5C.0CC 0.881430C~-15 55,000 0.8112€0=15
¢C.CCC 0.€3841C~15 6€.000 0.,96289N=15
711000 C.9848C0C~1¢ 7€.0CC 0.100430~-14
8C.0C0 0,102127r~-14 £€.0Q0Q0 0.102¢1D~14
SC.CC0C C.104€60N=14 95,000 0.105G4N=14
1c0.00 0.1068CC-14 11C.0C Cel0798N=14
120, GCC 0,10850r-14 120,00 0.10€45D=-14
140.,0C Cel1C79CM=14 15C.CC 0,10693C~14
160.00 0.1055¢cn=-14 179C.GC 0.1C3G65N=14
18C.CC 0.,1020€60-14 1€0.00 . 0,99980"C-18
200.0C fa97T746N=15 250,00 CeB5466D~15
3C0.00 0.72367=-1¢ 2€0,.CC 0. 62811NH-15
4C0.CC Ca5412¢€E-~15 4€0.CQ -0.471950=-15
S0 .CC C,4172€M=1°¢ eeC.CC 0.374210D-15
600,00 Ce24021T~=15 €0.00 Ce31319D~15
1CCCC 0.791%40=15 1€0.0C 0.274020=1858 .
870 .00 Fe25CT7Cr=-1% £fC.CC C.248C1D=-15
"€ClL.CC 0.22830r-15 9¢0.00 0.22020N-15
1CCC.C Qal2342M=1¢% 110 C f.21287C~15
1200.0 0.2C52¢r-158 13CC.0 CelSS77D-15
14CC.C 0.19576F~15% 1€00.C C.19282N-15%
16C0.C C.lCCeecr-145 LiCC . 0.18919n~-158
1800.C 0.1R814r-15 1<€00.0 0.18746D-15

2CCC.C

C.1870¢M-1%
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ENERGY (keV)

1.0000
2.0000
3.0000
4.0000
5.0000
6.0000
7.0000
8.0000
9.0000
10.000
20.000
30. 000
40.000
50. 000.
60.000
70.000
80.000
90.000
100.00
1 200.00
300.00
400.00
500.00
600.00
700.00
800.00
900.00
1000.0
' 2000.0
3000.0
4000.0
5000.0
6000.0
7000.0
8000.0
9000.0
10000.
20000.
30000.
40000.
50000.
60000 .
70000.
80000.
1 90000.

Cross Section For D(t,n)4He

o] (cmz)

0.13630D=-43
0.97614D~-37
0.96793D-34
0.567050~32
0.89044D-31
0.66961D-30
0.317890-29
0.11073D-28
0.30959D~-28
0.735590~28
0.73503D-26
0.53800D-25
0.174120-24
0.38706D-24
0.69740D=24
0.10998D-23
0.158020-23
0.21165D-23
0.26794D-23
0.46537D-23
0.27735D=-23
0.167010~-23
0.11110D0-23
0.80194D-24
0.61584D~-24
0.49585D~24
0.41423D-24
0.35627D0~24
0.17208D-24
0.13411D-24
0.11729D~24%
0.107050-24
0.99773D=25
0.94143D-25
0.89560D~-25
0.85703D=25
0.82381D~25
0.62957D=-25
0.53320D-25
0.47210D~-25
0.42871D-25
0.39577D-25
0.369620-25
0.34818D-25
0.33019D-25

1.12

ENERGY  (keV)

1.5000
2.5000
3.5000
4.5000
5.5000
6.5000
7.5000
8.5000
9.5000
15.000
25.000
35,000
45.000
55.000
65.000
75.000
85.000
95.000
150.00
250.00
350.00 -
450,00
550. 00
650.00
750. 00
850.00
950.00
1500.0
2500.0
3500.0
4500.0
550040
6500.0
7500.0
8500.0
950040
15000.
25000.
35000.
45000,
55000.
65000.
75000.
85000.
95000.

o_(cn’)’

0.27626D-39
0.52175D~-35
0.926110-33

0.25275D~-31 °
0.26204D=-30
0.152790=-29
0.612660~29
0.18953D~28
0.48569D~-28
0.13399D-26
0.23186D-25
0.103170-24%
0.268440D-24
0.530180~-24
0.88776D-24
0.13314D~23
0.18430D~-23
0.23967D-23
0.47681D~23
0.36659D~23
0.21254D-23
0.134564D-23
0.935570-24
0.69805D-24
0.54974D~24
0.45137D-24
0.38291D~24
0.22034D-24
0.14833D-24
0.12444D=24
0.11166D0-24
0.10315D-24
0.96799D-25
0.91 745D=25
0.87555D-25
0.83984D~-25
0.70545D~-25
0.57503D~-25
0.49972D-25
0.44877D=-25
0.41121D-25
0.38200D~25
0.35841D0~25
0.33882D=-25

0.322200-25
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1.14

<oV, For D(t,n)4He assuming beam - Maxwellian distributions

Deuterium Temperature = 0

ENERGY (keV) <ov>, (cm’/sec)  ENERGY (keV) <ov>, (em®/sec)
10.0C0 0.5R826M~20 15.0GC 0.13123n=18
20,000 0.832})24r-138 26,010 Ne293170~17
3C.CCC 0.T452CN~17 3€,00C 0.15435N~16
4C.000 N.2784G6"=1¢ 4€500C 0.45540N=16
5C,N0C N,692147~1¢ 5€,0CC 0,99434D-16
6C.000 N.136617~15% € £.000 0.18100D-15
70.000 0e23266M=15 78,0CC 0.29199D-15
8c, 000 0,357420-15 8€,0CC 0.429710~15
SC.CCC 0.50778F~158 G€.000C 0.59076N~15
100.C0 N 67759715 11C¢.0¢C 0.85788D=15
120,00 0.1C38CNP-14 130,00 Q.12069N~-14
140.00 0.12552r~ {4 150.CC 0.147680~14
160,00 N.15682M=14 1in.nr 0.16295MN-14
18C¢.CC 0,16632N-14 1€¢. 00 0.167340-14
200.00 0e16642T=14 2780.00 0.14658N=14
3Ir0.60 N,12149r~14 IEN.NC 0.10056N=14
400,00 0. R446SC~15 4€0.CC 0.72228"=15
500.00 N 628270165 5€0.00 0.55487TN~=15
6N0,.0N Ne496T6M=15 £EN0.CC 0.45007"~15
100.CQ 0.4120¢8"~15 7150.0C 0.38073N-15
R00.00 0.35467r=15 REQ,.CC 0.332790=15
900,NN Ce3142¢r-15 950.00 0.29€47N=15
1000.0 0.28691C~15 1100.0 0.263060~18
1200.0 0.246477~15 120C.N N.23368N=15
14C0.C 0.2236CT~18 1500.C 0.21581Nn=15
1600.0 0.2C09%4N~158 1Li1Q0.C 0-?045?[)7--1‘5
1800.0 N.200497~15 1¢ca,C

2000.0

C.1945620~-15

N.19724D~15



1.15

<ov$b For D(t,n)4He assuming beam-Maxwellian distributions .

Deuteriumi Temperature = 10 keV '

ENERGY (keV) <°V‘>b (cms/sec) ENERGY (keV) <ov>y (cms/sec)'
10.000 C.69057C~16 15,000 Ne98042N=16
20.000 C.13112r-15% 25,000 C.16801N0~15

- 30.000 0.2C8271-1¢€ 2€,0CC 0.25182N~=15
4C,N00C N,2979¢0=15 48,000 N.346360~15
5C.CCC D,29¢ECr=-1¢5 55,000 0,44821D~15
50.000 0.5007€r-15 £5.,000 0.55350N=15
77.,00N0 C.6CTLGN-15 75.000 0.66014D-15
8C0.0CQ 0. 71254N--1"% _Re€.00C 0.76400D~15
90,000 0.81422r-1% ge,.nN0 N.86295N-15
100.6GC 0.90992r-15 116.00 © 0.99786D=15
120.0¢C : 0.107670=14 120.CQ0 0s11457D-14
140,00 N.120440-14 1EC.N0 Nel2527N=-14
160,00 0.12909r~14 17C.00 0.13193n-14
180,00 0,122879r—~14 1€C.CQ 0.13498N~14
200,00 N.13%534r--14 250.0C 0.12878N= 14
300.00 0e11490r~14 150,00 0.99704N-15
400,00 0485931C--15 480,.°C 074386015
SC0.C0 - De6S5CLSI~15 550400 0.57483N=15
6CO0.CC 0.51420"~15 €50.0C 0.465080-15
700.C0 C4424947~15 150,00 N.3G183N=-15
8CC.CC 0.36427M~15 - F80.CC 0.341130~15
$00.00 0.2215€7-15 960,00 C.30488D~15
10000 n.29n5ar-15 1ice.n 0.26T5I0=-15
12¢cC.C C.25C120-15 12C0.0 0.23669N-15
1400.0 0.22620"=1¢ 1500.C 0.21793N-15
laCNn. 0 0.2]1138r~15 13rc .G 0206090« 18
1800.0 0.201R¢0=-15 15C0.0 0.19843D-15

2000.0 0.19567M=15



1.16

s ot e e e e - - PRSP

<ov>, For D(t ,n)*He assuming beam-Maxwellian distribution

Deuterium Temperatuire = 30 keV

ENERGY (keV)  <ov>, (cm/sec)  ENERGY (keV) <ov>, _(cn’/sec)
1C.00C 0.445207~15 15.000 0.48508N-15
20,000 0.5236Cr~15 28.00C . 0.56157D~15
30.000 Ce558C6N~-15 35.000 0.633310-15

. 4C.CCC 0.667280~15 4€.00C 0.69996D~15
50,000 - 0.721290-15 5€.00C C.76129N~15
6Ce CCC 0.78994M-15 £5.C0C 0.817220=15
7C.000 0.843147~15 7£.C00 0.867710~15
8C,000 0.89092r-15 ge,0c¢e 0.912820-15
90.000 €.933361-15 9¢.00C 0.95266N=-15
100.00 0.97065M=1°% 11C.CO 0.10029D~14
120.00 N.12303N-14 120,00 0.105320-14
140.C0 0.10718-14 150,00 0.108640~14
160.00 0.10072r~14 170.C0 0.110450~14
180,00 Ce.llCB6C-14 190,00 0+11C98N~14
200.0C" C.11082r-14 2£0.00 0.106930~14
200.00 0.996777-15% 36N, 00 0.90995N=-15
40C,CC . 0,721130~15 450,CC _0.737260-15
5C00.00 0.66)€4N=15 550.CC C.59537N-15
700,00 0.448340~15 150,00 0.413360-15
A00.00 - 0.3837Cr-15 P€0.CC 0.35850N=15
9nn.Nn Ne33701N~15 G&r,.0C 0.31862Nn~15
1000.0 0,3028CF~15 1100.0 0.277310~15
1200.0 0.257¢8r~15 1200.0 0.243120~15
1400, 0 0.23153r-15% 1500.0 0.22240n-15
1600.0 0.21515C-18 13C0.0 0.209330~-15
1800.0. 0.204667~15 1¢00.0 0.20C88D~15

2C0C.C ‘ 0.19782r-15




.17

<ov>y For b(t,n)4He assuming beam-Maxwellian distributions

Deuterium. Temperature = 50 keV

<ov>, (cm3/sec)

<ov>y (cm?/sec)

ENERGY (keV) ENERGY (keV)

10,000 DJT712N0T=15 1£.CNC 0.733810N~15
2C.CCC 0.75455r-15 2f.000C 0.77425D-15
30.0CC C.79292N=1¢% 2£,00¢C C.81060N~-15
4,007 N.82721MN=15 4€,°0C Ne843070=15
50,0C0C C.857391r=15 €€£.,0C¢ 0,87184ND=-15
60.000 0.R843 1715 F£.0CC 0.89713N~=15
1t.000 nN,GCB8%Zr-1+% 7€.00C 0.91911D-15
R0,0CC 0,52892r~1% 8,000 0.93799D~-15
90.0C0 0.Q46272T~ 15 GELOCC 0.95396N~15
1CC. G0 C.86C91Mr=-15 110.00 0.97288N=15
12C.CC Q.98234r~15 120,CQ 0,98954D-15
140,00 N ,09462F~1¢ 180.010 0.99773D-15
16C.CC 0.69904r~ 1% 1iC.CC 0.99868D-15
180,00 0,9968CCr=-15 15C, 00 0,99352N=158
200,00 N.,9R83897r~1¢ 2¢En,re Ne95106N~-15
3C0.00 C.RGAI4N~-15 2¢0.0C 0.83356N=15
400,00 Q.768677=-15 450.CQ 0.705440D~15
500,00 NebHt6CGr=195 sen.0n 0.591780n-15
6C0.CQO 0.542947~=15 €50.00 0.49956M~15
700.G0 0a861340~15 250.0C 0.427880~-15
800.00 C.3GR67r=15 850.00 N0e37324D~15
900.00 0.351110-15 9%0.00 0.33184D-15
1000.0Q 0.315050~15 1100.0 N.287590=15
12C0.C 0e?26652T=15 1300.0 0.25019D-15
1400.C 0.227420=1¢% 1€00.0 0.227350N=15
16000 NL.21933r=~-15% 1iCC.C 0-212900~15
1R00.0 C.2C773Nn=15 1600.0 0.20354D-15
2000,0

0.200147=1¢
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2.0

Section 2

Deuterium-Helium-3 Reactidns
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2.1

Cross Section For 3He(d,p)4He

"

ENERGY (keV) o (cm?) ENERGY (keV) o (em?)
1.0000 0.17563D-58 1.5000 0.152650~51
2.0000 0.19980D-47 2.5000 0.125510-4%
3.,0000 0« 14346042 3.5000 0.563630D~41

 4.0000 0.10770D=39 4.5000 0.12317D-38
5.0000 0.962520-38 5.5000 0.56194D-37
6.0000 0.26091D-36 6.5000 0.10080D~35
7.0000 0.335130=35 7.5000 0.98 384D-35
8.0000 0.260150-34 8.5000 0.62943D-34
9.0000 0.14112D-33 9.5000 0.296190-33
10.000 0.58693D~33 15.000 0.70827D~31
20.000 0.118680-29 25.000 0.795580-29
30.000 0.31999D-28 35.000 0.936100~-28
40.000 0.22114D=27 45,000 0.44898D=27
50.000 0.815080-27 55.000 0.13587D-26
60.000 0.211880-26 65.000 0.313250-26
70.000 0.44346D=26 75.000 0.60569D=26
80. 000 0.802820-26 85.000 0.10374D-25
90.000 0.131180-25 95.000 0.162790-25
100.00 0.198750-25 150.00 0.82156D=25
200.00 0.19396D- 24 250. 00 0.34566D-24
300,00 0.50881D-24 350.00 0.64182D~24
400.00 0.713130=24 450. 00 0.72014D=24
500.00 0.682350-24 550. 00 0.62284D=-24
600.00 0.55784D- 24 650.00 0.49594D-24
700.00 0. 44063024 750,00 0.39269D~24
800.00 0.35173D-24 850. 00 0316900~ 24
900.00 0.287290~24 950. 00 0.26206D-24
1000.0 0.24048D=24 1500.0 0.131590-24
2000.0 0.957070= 25 250040 0.79672D=25
3000.0 0.709740=25 3500.0 0.655690-25
4000,0 0.61858D=25 4500. 0 0.59109D=25
5000.0 0.569510-25 5500.0 0.551820-25
600040 0.53683D-25 6500.0 0.52380D=25
7000.0 0.51224D=25 7500.0 0.50183D-25
8000.0 0. 49234D-25 8500. 0 0.48361D-25
9000.0 0.475520-25 9500.0 0.46796D~25
10000. 0.46087D=25 15000. 0.40678D=25
20000. 0.37004D- 25 25000. 0.342510-25
30000. 0.32075D-25 35000. 0.30293D-25
40000, 0. 28796025 45000, 0.27514D-25
50000. 0.26399D-25 55000. 0.25416D-25
60000. 0.245410=25 65000. 0.237550-25
70000, 0.230430-25 75000. 0422395D=25
80000+ 0.218010-25 85000. 0.212550-25
90000. 0.20749D=25 95000. 0.202790~25
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2.3

<gv> For sﬂetd,ﬁj4ﬁe assuming Maxwellian distributions

<gv> (cmS/Sec)

TEMP (keV) TEMP (keV) <gv> (cm3/sec)
1.0000 0,30228D~-25 15000 0.13227D-23
2.0000 0.14197D~-22 245000 0.76413D-22
3.0000 0.27513D=-21 3.5000 QeT6414D~21
4.0000 0.17733D-20 4 .5000. 0.36106D-20
5.0000 0.66596D-20 55000 0.11373D~19
6.0000 0.18265Nn~19 6.5000 0.27901D-19
7.0000 0. 40895D0~-19 71.5000 0.57892D-19
8.0000 0.79569D-19 8.5000 0.10663D~-18
9.0000 0.13977D-18 9.5000 0.17974D0~18
10.000 0.227250~-18 15.000 0,12743D-17
20.000 0.379130-17 25.000 0.817740-17
30.000 0.14520D~16 35.000 0.22655nN~16
40.000 0632262D-16 45.000 0.42970D-16
50.000 0.54408D=16 55,000 0.66248D-16
60,000 0.78216D-16 65.000 0.900940-16
70.000 0.10172D~15 75,000 0.11296D~15
80.000 0.12374D-15 85.000 0.134000~-15
90.000 0.14371D~15 95.000 0.15285D-15
100,00 0s16143D~-15 150,00 0.21961D-15
200.00 0.24373D~15 250.00 0.25088D~15
300.00 0.24997D-15 350,00 0.24536D-15
400.00 0.23916D~15 450.00 0.23247D-15
500.00 0.225800-15" 550.00 0.21943D-15
600.00 0.21346D~15 650,00 0.20795D=15
700.00 0.20289D-15 750. 00 0.19825D-15
800.00 0.194030~15 850.00 0.19017D~-15
900.00 0.18666D-15 950,00 0.18345D-15
1000.0 0.18053D=-15 1500.0 0. 16196D~-15
2000.0 0.15392D-15 2500.0 0.15040D~-15
3000.0 0.14906D-15 3500.0 0.14885D~15
4000.0 0.14925D-15 4500.0 0,15000D-15
$000.0 0.150930-15 $500.0 0.15197D~-15
6000.0 0.15304D~15 6500.0 0.15414D~-15
7000.0 0.15522D-15 7500, 0 0,15629D~15
8000.0 0.15733D-15 8500.0 0.15834D~15
9000.0 0.15932D~15 9500.0 0.160270-15
10000, 0.16118D-15 15000. 0.16869D-15
20000, 0.17407D-15 25000. 0.17813D-15
30000. 0.18132D0-15 35000. 0.18392D-15
40000, 0.18610D~-15 45000. 0.18794D~15
50000. 0.18954D-15 55000. 0.19093D-15
60000. 0.19217D-15 65000. 0.19328D~15
70000, 0+,19427D=-15 715000, 0+19518D-15
80000, 0.19601D-15 85000. 0.196770~15

- 90000. 0.19748D-15 95000. 0.19812D-15
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2.5

<ov>/T2 For 3He(d,p)4He assuming Maxwellian distributions
3 <ov>/T2 _ ;<ov>/T2

TEMP (keV) (cms/sec/(keV)z) TEMP (keV) (cms/sec/(keV)z)
1.0000 0.302280-25 1.5000 0.587870-24
2.0000 0.354920-23 2 5000 0.122260-22
3.0000 0.30570D=22 3.5000 0.623790=-22
4.0000 0.11083D~21 4.5000 0.17830D=21
5.0000 0.26638D~21 5.5000 0.37596D~-21
6.0000 0.50735D0-21 6.5000 0.66039D~21
7.0000 0.83458D-21 71.5000 0.10292D-20
8.0000 0.124330-20 8.5000 0.14758D~20
9.0000 0.17256D-20 9.5000 0.199160~20
10,000 0,22125D=20 15.000 0.56634D-20
20.000 0.94783D-20 25000 0.13084D~19
30.000 0.16134D~19 35.000 0.18493D~19
404,000 0420164D~-19 45,0Q0 0.212200-19
50.000 0.217623D-19 55,000 0.219000=-19
60,000 0.21727D-19 65.000 0.21324D=-19
70,000 0,20758D-19 75.000 0,20082D0-19
80.000 0.19334D-19 85.000 0. 18547D-19
90. 000 0.177420-19 95.000 0.16937D-19
100,00 0.,16143D-19 150,00 0.927604D-20
200.00 0.60932D-20 250,00 0.401410-20
300.00 0.277715D~-20 350,00 0.20029D-20
400,00 0.,14948D~20 450,00 0011480D-20
500.00 0.90321D-21 550. 00 0.72539D0-21
600.00 0.592960D0-21 650,00 0.49219D0~21
100,00 0,414050~21 750,00 02352450~-21
800.00 0.303170-21 850.00 0.26322D-21
900.00 0.23044D~21 950.00 0.203270-21
1000.0 0.180530-21 1500.0 0,71982D0~22
2000.0 0.38480D=22 2500.0 0.24064D-22
3000.0 0.165620-22 3500.0 0.12151D-22
4000,0 0,93283D=23 4500,0 0, T4073D~23
5000.0 0.60373D-23 5500.90 0.50236D-23
6000.0 0.42512D-23 6500.0 0.36482D=-23
1000,0 - 0.31678D-23 71500, 0 0.,27785D=~-23
8000.0 0.24583D~23 8500.0 0.21916D-23
9000.0. 0.19669D0=~23 9500.0 0.17758D~23
100Q0, 0.161180-23 15000, 0,74974D-24
20000. 0.43518D-24 25000. 0.28500D-24
30000. 0.20147D~ 24 35000. 0. 15014D~24
40000, 0011631024 45000, 0,928110D=25
50000. 0.75814D-25 55000. 0.63118D~-25
60000. - 0.53380D-25 65000. 0.45T746D-25
) 0,39648D=25 15000, 0.34699D~-25
80000. 0,30627D-25 85000, 0.272350~-25
90000. 0+24380D=-25 95000. 0.219530~25
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<ov>y For 3l-le(d,p)“He assuming beam - Maxwellian distributions

ENERGY (keV)

Helium-3 Temperature = 0

<ov(>5 _ (cm-s/sec)

ENERGY (keV)

<ov>y (cm® /sec)

10.000 0.57437Mr~2¢ 15.CCC 0.84890D-23
2N, CCC 0.16424r-21 2.0CC 0.123100~-20
20.0C0 D.5423RM=2C 35,000 0.171380-19
40.0C0 N4328720-190 48,000 0.932Nn6&0-19
SC.00C 0,1783£C-18 56,000 0,31183n~118
60,000 0.5076Cr=-1¢ £5,000 0.78156D~-1¢
10,000 N,114820=17 " 1€40CC 0.16233N-17
RC,000 0.222210-11 £5.0CC 0.29599N=117
90.000 0.38511C~17 9,000 0.49101D=-17
1ro.00 0.615C5M=-17 110.00 0.9722750-17
120.CC 0.1318¢Nn-16 130,00 0.180980~-15%
140.00 0e24N61T-1¢€ 150,00 Ne31138N=1¢8
160.CC 0.3939CN~14 17C.0C 0.48863N0=16
18C.CC 0,596940-1¢" 1€0.00 0.716010-16
200,00 N.RHBITI—16€ 2en.nC N.1638120~15
300.00 Co272731-15 2¢),00 0.37158N-15
4C0,C0 0.44128"-1¢ 450.CC 0.47276D-~15
SCO L0 N 4T21RM=15 SEQ NN 0.45203N-15
6CC.CO 0.422R€M~15 650.00 0.39126N=15
700,00 0.26077C--15 150.00 0.33281D~-15
grn.ne 0.307877=-15 250,00 0.2R592N~=15
SC0.0C 0.26672M=15 9€0.GC 0.24997D~-15
1C00.0 0a.2358341=15 11Cr.0 N.211320~15
12CC.C 0.192777~-15 12€0.0 0.17828Nn-15
140C.C ND.16684"-15 1500.C 0.15771N=15"
1600.0° 0.15038~=15 13iCC.C Na146450=18
1800.C 0.13962Nn=-15 1900.0 0.13568N-15

2000.C




2.8

<ov>y For 3He(d,p)4He assuming beam - Maxwellian distributions
" Helium-3 Temperature - 10 keV
ENERGY (keV) <ov>y (cm3/sec) ENERGY (keV) <ov>y (cm3/sec)
10.00C0 0.3725¢8r-156 15.00C 0.84823D0~-19
2C.000 0.164210~1¢F 28,0CC 0. 286000N~-18
Ac. 0NN N,4613CT-118 28,000 Ne702310D-18
4C.CCC 0.1021¢r-11 45,000 0.143130-17
5C.000 0.19452C~-11 5€,Q0C0 0.,25759D~-17
6N, NO0 N 333657017 65.000 0«42396N=17
7C.000 0.52G6771n=-17 T£.0C0 C.652290D-17
BCL.000 0,792¢8(=-117 fe . ace 0,95206N0=-17
GC.C0CC 011318714 9c,00C 0.13320D~15
1C0.CC 0.15¢4¢E0~-1¢6 110.00 0.20690"=16
120,00 0,268110~1¢6 13n,CC 0.33957D0~14
140.CC C.421620~1¢ 1€0.CC 0.51449N=16
160.00 D.61R1RM=—1¢ 17C.00 0.73258N=1¢
18N, 00 0.85739r =16 160,00 0.99212D=14
200.00 0.1132617-15 2%0.00 0.19617D=15
300.C0 0.2B84527M--18 3€0.00 0.3616%D-15
4cN.00 0.415930=15_ 450,00 Qat6268N=15
500.CC N.446661N-15 “€N.CC 0.43415D-15
600.00 0.412123F~15 EEN. 0N 0.38587N=15
10C.CC 0.35833C-185 7250.00 0.33295N=-15%
800.C0 0.3C817M~=15 €0.CC 0.28781"~15
goQ,.n0 N 26RR67~15 Qen, e N.25216N=-15
1000.0 23741015 1100.0 0.21323N-15
1200.0 Ne194417-15 12C0.C - 0.,17967D~-15
14CC.C N 168N2K=158" 1€n0,C 0.15872D-15
160C.C ND.1812¢r-15 172¢0.0 0.165200-15

1800.0 0.14028M=15 - 1600.0 0.13626D~15




<oV, For 3He(d;p34Heﬁassuming beam ~:Maxwellian. distributions

Helium < 3 Temperature =

30 keV

ENERGY (keV) <oV (cm®/sec)  ENERGY (keV) <ov>, (cm3/sec)
10.000 0.1463°7C~117 1€.7°00 n,2128710~17
20,000 0.25328r=17 25,000 0.388590=]7
3C,0CC 0e493973MP=17 3., CCC 0.62756N=-117
40,000 Q77281 =117 4,000 0.93€41D~-17
SC.CCC 0,11188r-146 5€,00C 0,132070=-16
6C.00C ND.15427N=14 6,000 0.17850D~16
T NN0 0204872016 1%.7¢CC Ne23324N0=1¢
80,000 Ca2638CC=16 g¢.0¢Cc0 0,29649N=16
20,000 Ne 27124003 ¢ 9¢,00C 0.36832N=1¢
1N0.N0 0.40745T-=16 11n,C0 09492010‘16
120.CQ Q0.5841780=16 126.00 0. 685841N-16
140.00 O0.793440T=16¢ 150,00 0.90832n=16
160,00 0.1026G4r~15 170,00 De11560N=15
18Q.CC 0-12873n~15 1€0.400 Cal42260-195
200,00 0.15609M"=15 2€0.,CC Ne22683N=15
3(0.CO N.29282C0=15 3€0.00 0e346320-15
4C0,.00 0,3822¢N=1¥K 450, 00 Q40386015
aCN NN 0.4090%4M-15 EE€CCT 0.40313N~15
600,00 C.38640N=-15 650,00 Ne37096N=15
1C0.CQ 0,3580271°-15 1€0.0¢C 0,32908D~18
acn,nn N.3INRLEST-1K R€0.0C 0.289160~=15
800,00 D.27142N-15 G50.00 0.25536N=15
10Q0.0 0,240G60~ 15 {1100,.°C N 216690~15
12C0.C 0.19752r-15 13C0.C 0.18237n-=15
140C.0C Q0.17034Mr~1% 1¢€C0.C 0., 160710~15
1600.0 0,.19294—=15 1100 .C O.l{&ﬁbﬂn—l‘i
18C0.0C OeL4157M=15 1500.0 0.13739D~15

2C00.0

0+12357N=15




2.10

'<cv>b For 3He(d,p’)4He assuming beam - Maxwellian distributions

ENERGY (keV)

Helium-3 Tempefafure = 50 keV

<ov>b'(cm3/sec) ENERGY (keV)

<dv>b (cms/sec)

10.CCO 0.69CR8M~17 15.,00C 0.837408N-17
20,000 D.107620=1¢ 2£.000 0.12978D=16
30,000 N,15385F~1¢ 3€,000 0.17985N=16
40,00C Ce2CT770~-16 45,000 0.23759N=16
50,000 D,26921r=1¢ £€,0CC 0,30290D-1¢
60,000 N.23832r=16 €£.,000 0.37555D=-16
7C.000 N.61452r=1¢ 75,000 0.45524D=16¢
80,000 0.491620=14 RE,.000 0.54161D0-16
G0, NNN CeS5ETLET-16 95,000 0.63421N-16
100.00 0.6R26C0=1¢ 110.00 C.78369D~16
120.0C 0.829587~1¢ 120,00 £.99978N=16
140.CC 0.11137r=15 150.0C 0.123060~15
1,0.00 0.124G¢CN~]5 17C.CC 0.14709"~15
18Q.0N0 N .15931)1r--15 rpLecc 0O N.17187Nh=1%
200.00 C.1P383r-15 250.00 0.24297D-15
3C0.00 0.2945]17=15% 2€0.0C 0.33478D=15
400,00 Na16243C-158 48N 00 N0.3717920-15
5C0.CC 0.282R4r=15 $50.00 0.379340D-15
600.00 0.3656€67-15 £50.0C 0.35584D-15
100,00 N a33959r-18 71580.00 Qa32228N0=159
800.00 0.30476r=15 B€0.0C 0.28778N=15
900,00 0ez7172P=15 ©50.00 0e25681D-15
100C.C 0.24313F=18% 11000 0.219490=-18
1200.C 0.2002¢r-15%5 12C0.0 0.18498N-15
1400.0 Ne172657~15 15n0.¢C 0.162730-15
16CC. 0 0.1F471C=189 171}0-0 N.148210=18
1R00.0 0.14260"=15 16CC.0 0.138560-15

200C,0

Nel35rCr=16
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ENERGY (keV)

1.0000
2.0000
3.0000
4.0000
5.0000
6.0000
7.0000
8.0000
9.0000
10.000
20.000
30.000
40.000
50.000
60.000
70.000
80.000
90.000
100.00
200.00
300.00
400.00
500.00
- 600.00
700.00
800.00
900.00
1000.0
2000.0
3000.0
4000.0
5000.0
6000.0
7000.0
8000.0
9000.0
10000.
20000.
30000.
40000.
50000.
60000.
70000.
80000.
90000.

Cross Section For D(SHe,p)4He

o (cm?)

0.55765D=67
0.219850-53
0.21043D-47
0.73953D-44
0.18943D=41
0.11167D-39
0.26230D-38
0.33113D-37
0.26865D-36
0.15705D~35
0.19943D-31
0.12051D-29
0.13405D-28
0.68083D-28
0.22349D-27
0.559110-27
0.11658D=26
0.21368D=26
0.356130-26
0.56194D=25
0.19488D-24
0.40222D~24
0.60471D-24
0.71363D-24
0.71078D-24
0.64279D=-24
0.55653D=24
0.475420~- 24
0.15376D-24
0.955550~-25
0.761550-25
0.67073D-25
0.61815D=-25
0.58301D=25
0.55706D~25
0.53655D-25
0.51953D- 25
0.421980~25
0.369820-25
0.33452D-25
0.30831D~-25
0.287780~-25
0.27108D=-25
0.25713D=-25
0.24524D=25

2.

12

ENERGY (keV)

1.5000
2.5000
3.5000
4.5000
545000
6.5000
7.5000
8.5000
9.5000
15.000
25.000
35.000
45.000
55.000
65.000
75,000
85.000
95.000
150.00
250,00
350.00
450,00
550. 00
650.00
750,00
850. 00
950.00
1500.0
2500.0
3500.0
4500.0
5500.0
6500,0
7500.0
8500.0
9500.0
15000.
25000.
35000.
45000.
55000.
65000.
75000.
85000.
95000.

(J(sz)

0.18913D-58
0.612930-50
0.194340~45
0414962D-42
0.16748D-40
0.59368D-39
0.99402D-38
0.98857D=-37
0.67302D~36
0.600170~-33
0.212890~30
0.45916D=29
0.32395D-28
0.12861D-27
0.36324D-27
0.822720=-27
0.16001D=26
0.278710-26
0.20005D=25
0.11465D-24
0.29325D-24
0.51039D-24
0.67424D-24
0.723940-24
0.681470=24
0.599960~ 24
0.51463D=24
0.23980D-24
0.11556D~24
0.83756D-25
0.70906D~25
0.641430-25
0.59907D~-25
0.569180-25
0.54628D=25
0.52769D=25
0.46064D~25
0.39296D-25
0.35071D=25
0.32055D~-25
0.29747D=25
0.27903D=25
0.26381D-25
0.25096D=25
0.23991D-25
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2.14

<<w>b For D(3He,p)4He assuming beam - Maxwellian distribution

ENERGY (keV)

Deuterium Temperature =

<oV, (cm3/sec)

ENERGY (keV)

<ov>b (cm3/sec)

10.000 N.12559n~27 1,000 0.58783n~25
20.000 0,22554"~73 2£.,000 0.269190=-22
20.000 0.166970~21 2¢,0C0 0.68695N-21
4n.0nc 0621440020 4%.00C 0.549570=20
5C.0C0 0.12178r~15 5€.000 0.241210-19
60,000 N.437787=19G €s.0rC 0.74060N-19
704000 C.1183(0N-18 75.000 0.18018D~13
80.000 0.2627CrF=18 fe,00C 0.373060~18
gr.nnN NeS1265M=1F Q5,100 N.686980N-13
1CC.CC 0.900€1M-11 110.0C0 0.146430=~17
120,00 0,22403r=17 120,00 Qs32647N-17
140,10 N .45722r=11 150.00 0+619600~17
160.C0 0.B167€r-17 17C.00 0.10517n-16
180,00 0,1227]1C=16 10,00 0e16456D~16_
200.CC 0.20097M=16 2€0.0C 0.45842D=16
300.0C0 0.85361N~16 3€0.00 0.13874D=15
400,00 D,273420=15 450,00 0.273800-15
500.CC Ce34195M=15 550,00 0.36588D~15
6C0.CO 0.4420€6r=15 €50.00 0.466T760~15
160,00 Na415570=15 750400 0.47196D~15
8C0.CO 0.45977Mr=15 RS0.00 0e64235N~15
900.00 0.42222r=15 9€0.00 0.40113D--15
1000.0 0 .38020r=15 1106, ¢ 0.341120-15
1200.0 0.3C7230-15 1200.0 0.278650N-15
1400.0 0.?54787-15 15C0.C 0.23487N~15
16CC. 0 n,21822r-18 1I1CC.C D.204240~15
1800.C 0.192447-15 16C0.0

2000.0

0.1738Q0r-15

0.18243N0-165-




<ov>y For D(SHg,p)4He assuming beam - Maxwellian distributions

ENERGY (keV)

Deuterium Temperature = 10 keV

<ov>y (cms/sec) ENERGY (keV)

<ov>y (cms/sec)

10.CCO 0.83906¢€r-16 15.000 0.149690~-18
20.000 0.221460=18 2£.000 0.337760=~1182
AN N00 0s47212r=-18 35.000 0.63810D-18
40.00C C.R39315=-118 4%.QC0 Q.10795D=17
50,000 0.12622C=17 5£,.,0€N 0,169150~11
£C.0CC - 0.20707r=17 £5.,000 0.250350~17
71C.0C0 0.,2€8270-17 7£.00C 0.35447D~17
gan.0nnn Qa41602r-17 EC,C0C Na484360-17
90. 0G0 C.55582N=-17 G5.000 0.642740D-17
1C0.CC 0.7234727~17 11C.C0O 0.93938D-17
12n,¢0¢C N.1180CC=-16€ 120,00 0.145750~16
140.00 0.17737r~1¢ 150.00 0.213040~16
14£0.00 0.282G617=1¢€ 170.00 0.29709N=16
130,00 Q345670 -16 150,00 0.3987120~-14
200.C0 De 456270=1¢ 250,00 C.81059N~16
200.00 D.126480~-15 3s0.NN 0.179C1D=~15
400.0C 0,234840-15 4°0.0Q0C 0. 28R858N=19
500.00 0.22€69¢P-15 50.CC 0.37674D-15
600 NN NetN6EAZT-15 Esn.ne N.425400-15
1C0. 00 Cab34727 =15 750,00 0.435720=-15
800.CC 0.420117-1% £50.C0O 0.41965D~15
ChaloNelsl 040860 =-15 9¢0.N"N C.380160-15
1C0CQ.C Q. 2734€0-15 11Ca.0 0.339910~-15
1200.0 0.3087€80=1% 1200.0 0.281390~15
1400, 0 Ne2579NT=1" 18700 0.23798D~-15
1£0C.0 Na22114F=15 11C0.0 Q0.2C0691N0=-18
1800.0 0.19488M=1% 1¢CC.0 O.18460N~-15
200C .0 0.17585C=15



2.16
<ov>y For D(3He,p)4He assuming beam - Maxwellian distributions’

Deuterium Temperature = 30 keV

1

ENERGY (keV) <oV, (cms/sec)‘ ENERGY (keV) <ov>y (cms/sec)

MRG0 T.5058MM=17

10.000 T T8.a145¢P-7

20.0CC 0.6C4670-117 2¢,000 0e71174D-17
30+C00 0.8z712r=17 . 25,00C " 0.95093N=17
40,000 NelNB3I2r=1E 4¢,00C 0.12241N-16
5C. 000 Cel3736MP=-16 565,000 0.15319D0~16
6C.0CC 0.1¢608M-16 £S.000 0.187450=16
70,000 N.2N58G6M=16 75,000 Ne22520N-16
BC,CCC 024538MN:16 85,000 0.26643D-16
90.000 0.2RR3EN~ 164 9,000 0.31111N--16
100.00 N e334T720~1¢ 117.00 0.38448D-16
120.0C 0,437500-16 120.C0Q 0,49370D-~16
140.00 0.55291M=1¢ 1€0.0C 0.61517"=16
160,00 0.68C1Tr=16 17G.00 0.74780N-16
180.C¢C Qa.£17860~1¢ 10,00 0.830290-16
200.00 0.9647G6r-16 2E0,0C N.136210~-15
300.00 C.17823N~15 350,00 0.22006N=-15
4C0,0C 0.259510~=15 450,00 0.294890-15
500NN Nn,325717-15 86N, NN 0.34924N~=15
6CC.CC 0.36740C~15 €%0.0C ~ 0.379690-15
100,00 0.386%€r-15 250,00 0.388740~15
RIOLON 0.386870~15 gS5C, N0 0.38174N-15
500.0C . 0.37407"~15 9€0.00 0.36450N~15%
1000.0 Qa35367 ~1F¢ 110C.0 0.32978N~15
1200.0 0.305417-15 1200.0 0.28221D=15
1400.0 ' 0.26106N=15 1500.C 0.26226N0-15 2
1600.0 0.22882(~15 13rc.zC 0-711601]-15
1800.C 0.199320-15% 1900.0 0.188750=15 L

2600, C 0417965015



2,17

<ov>b For D(SHe,p)4He assuming beam - Maxwellian distributions

ENERGY (keV)

Deuterium Temperature =

50 keV

<ov>y (cms/sec) ENERGY (keV)

kov>b (cms/sec)

10.000 C.18531P=16 15.000 0.20662D-16
20,000 0.228660=16 2¢€.00C 0.251410-16
20,C00 0 .274R6MN=16 ac,.00C 0.29900D~1¢
4C. CCC 0.323R0N=16 45,00C 0.349250-16
50,000 0,27%22N-1¢ 5€,0C0 0,40202D~16
6C,NN0 042931016 (3P0 kel N.45718N-16
7C.0C0 0.4R%A1T=16 7¢.0CC 0.51458N~16
20.000 0.544010=16 £€,0CC 0.574060-16
an.0ne 0.6N453r=1¢ 95.00C 0.63547N~-16
100.00 0.666REM=1F 110,00 0.73086N=16
120,00 0.7G964CT=14 120.C0 Q. 86323N~164
140,00 0.G2141IN=156 150.00 0.10007N~15
160.0C 0.10708N=15 170.C0 0.114170-15
110,00 N_12131"0=19 1SN _NOQ N_12R91N=19
200.CC 0.135730=15 280,00 N.17184N~=15
300.00 0.20682N=-15 3€0,00 0.23939N-15
400,00 N 2688 2C-~1E LeEN rc 0. 29390 N=18
500.00 C.314G2N~15 €€0.C0 0.33160N-15
£00.00 0¢3440€M=15 €€0.00 0.35254D0=15
10,00 L387420T-159 7180, 0N 0. 359120-19
ACC.CC 0,258077~1% R50.00 0.35471N~15
900.00 0.349480~15 9€0,.00 0.34276N=15
1nan.0 0 o 234G1 =18 11000 0.317C020=-18
1200.6 0.297820=18% 1200.0 0.278680~15
1400.0 026044715 1s0n. ¢ Ne24361D-15 ;
10C. C 022838016 1iCCc . Q0 N, 21481D0~-19 ]
1800.0 0.20283M=15% 15G60.0 0.162310-15 ‘

2nN60 .0

N.18312r=1¢%
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3.0

Section 3 i

Deuterium-Deuterium Reactions

(Proton Branch)
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3.1

Cross Section For D(d,p)T

ENERGY (keV) o (cm?) ENERGY (keV) o (cm?)
1.0000 T 0.143000-41 1.5000 0.44976D~38
2.0000 0.522470-36 2.5000 0.13053D-34%
3.0000 0.13798D-33 3.5000 0.85183D-33
__ 4.0000 0.36608D=32 4.5000 0.121610~31
5.0000 0.333890-31 5.5000 0.79242D-31
6. 0000 0.167750-30 6.5000 0.324070-30
7.0000 0.58100D=30 7.5000 0.979220-30
8.0000 0.15670D-29 8.5000 0.239970-29
. 9.0000 0.35391D~29 9.5000 0.50523D-29
©10.000 0.701080-29 15.000 0.67970D-28
30.000 0.25167D- 27 5.000 0.59907D=27
30.000 0.111720~26 35.000 0.17920D~26
40.000 0.259980~26 45.000 0.35148D-26
50.000 0.451250- 26 55.000 0.55710D=26
60,000 0.66721D-26 65,000 0.78006D=26
70.000 0.89440D= 26 75.000 0. 100920~ 25
80.000 0.112380-25 85.000 0.12375D-25
90.000 0.13499D- 25 95.000 0.14605D-25
100.00 0.15691D~25 150.00 0.252420=25
200.00 0.325370-25 250,00 0.381510-25
300.00 0.42592D-25 350. 00 0.462100-25
400.00 0.492420-25 450. 00 0.518470~25
500.00 0.541370-25 550400 0.56190D-25
600.00 0.580620-25 650.00 0.597950-25 . |
700,00 0.6142 1D=25 750. 00 0.629610=-25 - |
800400 0.64436D=-25 850. 00 0.65857D-25 - |
900. 00 0.67236D~25 950.00 0.68581D- 25 |
1000.0 0.69898D-25 1500.0 0.821010=-25 |
2000.0 0.92009D- 25 2500.0 0.966400-25 |
3000.0 0.93212D-25 3500.0 0.82384D-25 -
4000.0 0.68021D=25 4500. 0 0.53957D=25
5000.0 0.42122D-25 5500.0 0.32868D-25
6000.0 0.25855D-25 6500. 0 0.20581D=25
7000.0 0.166000=25 7500.0 0.13565D~25
8000.0 0.112250=25 8500.0 0.93960D-26
9000.0 0.79486D-26 9500.0 0.67891D=26
10000. 0.58496D- 26 15000. 0.185200=26
20000. 0.84311D-27 25000. 0.464190-27
30000. 0.287080-27 35000. 0.19200D-27
40000, 0.13586D=27 45000. 0.10030D-27
50000. 0.76549D-28 55000. 0.599970-28
60000. 0.48062D-28 65000. 0.39210D0-28
70000. 0.32486D-28 75000. 0.27276D~28
80000. 0.23166D-28 85000. 0.198750-28
90000. 0.172040=28 95000. 0.15011D-28
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3.3

<gv> For D(d,p)T assuming Maxwellian distributions

Temp (keV) <gv> (cms/sec) Temp (keV) <ov> (cms/sec)
' 1.0000 0.82999N=22 1.5000 0.72888D-21
2.0000 0.28200D-20 25000 0.730820-20
3.0000 0.15012D0-19 3.5000 0.265530~-19
44,0000 0.42363D~19 4.5000 . 0.62712D-19
5.0000 0.877420-19 5.5000 0.11750D~18
6.0000 0.15195N~-18 6.5000 0.191020-18
7.0000 0.23460D~-18 1.5000 0.28252D=-18
8.0000 0.33464D~18 8.5000 0.39078D-18
9,0000 0.45077D-18 9.5000 0.514430~-18
10,000 0.58158D=-18 15.000 0,140980-17
20.000 0.24335D-17 25.000 0.35661D-17
30.000 0., 475700-17 35.000 0.59764D-17
40,000 0.72066D-17 45,000 0.84367D-17
50.000 0.96604D~17 55.000 0.10874D-16
60,000 0.12075D-16 65.000 0.13262D~156
70,000 0.14435D-16 75.000 0.15595D-16
80,000 0.16741D-16 85.000 0.17873D~-16
90.000 0.18993D~16 95,000 0.20102D~-16
100.00 0,21198D-16 150,00 0.31653D~-16
200.00 0.413620~-16 250.00 0.50347D~-16
300.,00 0.58500D-16 350.00 0.65728D0~16
400,00 0.719980-16 450.00 0.77328D0-16
500.00 0.81777D~-16 550.00 0.85422D~16
600.00 0.88350D-16 650.00 0.90647D~16
700.00 0.92397D=-16 750.00 0,936750-16
800.00 0.94549D~16 850.00 0.95077D0~-16
900.00 0.95313D~16 950.00 0.95301D-16
1000,0 0.,9508]1D0=-16 1500,90 0.,86872D~-16
2000.0 0.75916D-16 2500.0 0.66029D-16
3000.0 0.57753D0~16 3500.0 0.509310~16
4000,0 D,45296D~-16 4500,0 0,40605D~16
5000.0 0.36663D=-16 5500.0 0.33318D~16
6000.0 0.30454D~16 6500.0 0.27981D~16
1000,0 0,258280-16 7500.,0 0,23940D~16
8000.0 0.22275D~16 8500.0 0.207970-16
9000.0 0.19478D~16 9500.0 0.18294D~16
1000Q, 0,17228D~16 15000, Q0+10524D~16
20000, 0.72978D-17 25000. 0.545220~-17
30000. 0.42786D=-17 35000. 0.347670-17
40000, 0.,28997D-17 4500Q, 0.24671D~17
50000. 0.213420-17 55000. 0.18703D0=-17
60000, 0.165710~117 65000. 0.14819D~17
10000, 0.133580-17 7150Q0, 0.12124D0-17
80000. 0.11070D-17 85000. 0.101620-17
90000. 0.93728D=-18 95000. 0.868140-18
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3.5

<ov>/T2 For D(d,p)T assuming Maxwellian distributions

TEMP (keV) <oV /T2 TEMP (keV) <ov>/T? ,
(cm™ /sec/(keV)©) (cm”/sec/ (keV)“™)

1.0000 0.82999D-22 1.5000 0. 323950D=-21
2.0000 0.70499D-21 25000 0.116930~20
3.0000 0.166800~-20 3.5000 0.21676D~20
4.,0000 0,26477D0-20 44,5000 0.30969D=-20
5.0000 0.35097D~-20 5.5000 0.38843D-20
7.0000 0.478717D~-20 71.5000 0.50226D~20
8.0000 0.52287D~-20 8.5000 0.540870-20
9,0000 0.55651D-20 9.5000 0.57000D=-20
10.000 0.58158D-20 15.000 0.62657D~-20
20000 0.608380~-20 25.000 0.570580-20
30.000 0.528560-20 35.000 0.48787D0-20
40.000 0.45041D=-20 45,000 0.41663D=20
50.000 0.386410~20 55.000 0.359460-20
60.000 0.335400-20 65.000 0.313890~20
710.000 0.29460D=20 75,000 D;Z_llﬂlJﬂL____
80.000 0.26157D~=-20 85.000 0.247380-20
90.000 0.23449D0=-20 95.000 0.222730-20 f
100,00 0.21198D=20Q 150,00 0.,14068D~-20 -
200.00 0.10341D-20 250.00 0.80554D-21
300.00 0.650000~21 350. 00 0.536560~21
400,00 0.44999D=21 450,00 0.,38187D=-21
500.00 0.32711D-21 550. 00 0.28239D-21
600.00 0.24542D~-21 650.00 0.21455D0~21
700,00 0.18857D~-21 750, 00 0,16653D~=21
800.00 0.14773D~21 850,00 0.13159D-21
900.00 0.11767D~-21 950. 00 0.105600-21
1000.0 0.95081D=22 1500,.0 0.38610D=22
2000.0 0.18979D=22 2500.,0 0.10565D~22
3000.0 0.64170D0~-23 3500.0 0.41576D-23
4000.0 0.28310D-23 4500.0 0.20052D=~23
5000.0 0.14665D~23 5500.0 0.11014D-23
6000.0 0.84595D-24 6500.0 0.66227D~24
7000,0 0.52710D~24 7500.,0 0.42561D-24
8000.0 0.34805D~-24% 8500.0 0.28785D~24
9000.0 0.24047D~-24 9500.0 0.20271D~24
10000, 0.17228D~24 15000. 0.46774D~25
20000. 0.18244D-25 25000. 0.87235D~26 .
30000. 0.47539D-26 35000. 0.28381D-26 T
40000, 0.18123D=-26 45000, 0.,12186D=26 .
50000. 0.85370D~-27 55000. 0.61829D=-27
60000. 0. 46031D-27 65000. 0.35074D-27
10000, Qe21261D~-27 715000, . -
80000. 0.17297D-27 85000. 0.140650-27

90000.  0.115710-27 95000. | .0.961920-28. ..
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3.7

<ov>y For D(d,p)T assuming beam - Maxwellian distributions

Deuterium Temperature = 0 7
ENERGY (keV) <ov>, (cms/sec) ENERGY (keV) <ov>y (cms/sec)
1C.000 0.68606M-Z1 1€.000 T 0.81465D-2C ‘
20,000 0.34831r=19 2%.00C 0.,92696D0~-19
30.00C 0.189370~18 3€,00C 0.328080-18 A
40.000 0.508R4T=18 4%.,00C 0.72966N-18 y
5C.0CC 0.9€744C-18 56,000 0.127860-117 4
6C.000 0.159640=17 €£.00C 0.194620-17
7¢.000 Ne221670~17 7€.000 - 0.27048D~17
8C.CCC 0,311011~-17 £5,00Q 0.353080-11
9€.000 0.39629r-17 9€,00C 0.440520~17
100,10 N.48558Mr=17 110.00 0e57762D-17
120.0¢C 0.671430-17 120,00 0.766240-17
140.0C 0.RE148M=17 150.7¢C 0.95672D=117
160.CC 0.10516r~16 17C.00 0.11460D-16
180,00 0.12398N-1¢ 160,00 0.13322D~16
200.00 Nel14240T-16 280,00 0.18668D=16 .
300.00 Ce22829DN~16 350.00 0.26753D=~16 w
4C0.0C 0.3047117C-16¢ 450,0C 0.340360-16
500.00 0.37462r~16 EEN.CN 0.40780D-16
6C0.GC 0.440130-16 . £50.00 0.47177D0-16
700,00 0.5028S9C~16 7150.00 C.5336QD-16
REN,O0 0.564000~16 850.00 0.594190~16
960.00 0.62422P=16 9%0.00 0.654150-16
1000.0 0.684020~16 1100.0 0.74378D=16 8
1200.C 0.80365M~16 1200.0 0.86369D-16 3
1400.C 0.9238¢&M-16 1500.0 0.98402D-16 :
1500.0 NalN4g39r-19 11CC.C N.11033N=185
18C0.0 C.116160=15 1900.0 0.121850~-15
2000.0 0.12724M-15 3C00.0 0.157990-15
LN 0 NL.13313r-15 Sl N.92112N=164
6CCC.C 0.61976r=16 7C00.0 0.42979D-16
8000.0 0.3107Cr=16 $CC0.0 0.233360~16

10000. 0181020 =1¢



3.8

<ov>b For D(d,p)T assuming beam - Maxwellian distributions

ENERGY (keV)

1

Deuteriunm: Temperature = 10 keV

<ov>y (cm3/sec)

ENERGY (keV)

<o\}>b (cms/sec)

10000.

1C.000 0.233100-1R 15.000 0.50168D=-18
20,000 0.6992RN-18 2%.00C 0.92434D-18
310.000 C.117510-17 2¢,00C 0.14498D~17
40,000 0.174640=11 45,000 0.20632D-117

5C. NN N.239813r-17 5%.,00C 027499D=17
60.000 0.31164M=17 £5.000 0.349620-17
70.060 0.30876r=17 7€.000 0.429N00=17

8C. 000 C.417C130=17 85,000 0.512060D~17
9C.000 0.554690-11 9%,00C 06597920-17
100,60 De641650=17 110,00 N.73033n~17
120.CC 0,820160-17 120,00 0.910690-17 :
140.00 0.10015P=16 150.00 0.10924D0-16 "
160 .00 0.11831N-1¢ 17C.00 0.12734D~14 :
180,00 0.136310-16 190,00 0.14522D-16 N
200.00 0.1540¢&P=1¢ 2¢€0.00 0.19697N~-16 .
300,00 Ne237681=16 260,00 0.27633D-16 -
400,00 0.31320C=1¢ 450,00 0.348580-16 :
500.00 0.382720~1¢ £€0,. 00 0.41589D-16 k
600.00 0.448250-16 650,00 0.4769¢6D~16
700.0Q0 0.51118C~16 1€0.0C 0.54201D-16 _
800.00 Ne57254N=16 85N.N0 0.6028%5N-1¢
9C0.C0 0.63302N-16 950,00 0.66308D-16
100C.Q 0.69308P=1¢ 1100.0 0.75302D-16
1200.0 0812970~ 16 1200.0 0.87297D=-16
16400.0 0.932930-16 1500.0 0.99268D~16 .
1600.0 0.10820C-19 13€0.0 _0.11104D=15 >
1800.0 N.11675C=15 1€00.0 ‘0.12229D~15 o
2000.0 0.127600-15 3¢00.0 0.15614D-15 5
4000.0 0.13208r-~-159 SC00.0 0.922660N=16 L
6000.0 C.623057=16 7€00.0 0.43252D~16 i
8000.0 0.312610D-16 9C00.0 0.23467D=16 5

_N.18194C~16



3.9
<ov>, For D(d,p)T assuming beam - Maxwellian distributions

Déuterium Temperature = 30 keV Y 1

ENERGY (keV) <qv§b (cm;/sec) ENERGY (keV) ..<0V>b (cms/sec) &
B 10.0C0 0.206390~17 1£.000 . 0.24074D-17
20,000 0.27608r=17 £.0N0 __0.31232p-17 n
30.C00 0.3493RM=17 - 3€,000 0.38718N-17 o
40.000 042560 =17 45,000 0.4647TN=17
50,000 0.504417~-17 5€,00C . 0.54456D-11
60.000 0.58%14F=17 65.000 0.626110-17
7C.000 0.66742P=17 7¢.0CC . 0.70906D=-17
80.000 0.75094r=11 85,000 0.793050-17
9C.000 0.835260=17 9%,000 0.87782D=-17
1€0.00 0.92041P=17 110.00 . ¢ 0+10059D-16
120.00 . 0,1C9150=16 130,00 0+117730-16
140.00 " 0e12629N=16 1£0.00 O« 134840D~18
160.00 0.143350~16 176.00 0.15182D-16
180,00 Qe16025r=16 150,00 0,168630-16
2€0.00 0.17655P=16 2%0.0¢C 0.217650-16
300.00 ' 0.256723r=16 350.0C - 0.29425D~16
400,00 . 0,330370-16 450,.G¢C 0.36529D-16
500.00 0.29916N=1¢ 5€0.00 0.43224D-1¢
600.00 De4t461N—=16 650,00 0.49641D0-16
100.0¢ 0.5211€r-1¢ 180.0¢C 0.558770~-16
800.00: 0.58G49R=~16 8€0.00 0.62000D-16
900400 - 0.65C3¢r-16 950.00 0.68C59D-16
1000, 0 0,71Q740-16 1100,0 0.77083D=-16
1200.0 . 0.83072F~16 1200.0 0.89C37N-16
140C. 0 0.949610~16 1500.0 0.100820-15
1600.0 0.106560=15 170G.C 0al11222D=-15
1800.0 0.117687~15 16C0.0 0.12290D=-15
2000.0 0.12786M=15 300040 0.15268D=15
4000.0 0.129897~15 5S(0C.0 0.92294D-1¢
6000,0 '0.62891T=16 7¢00,.0 0.437700=16
800C.C . 0.31622r-16 SC00.0 0.23723N-16

10000. _ 018372716

T
3



3.10

<ov>b For D(d,p)T assuming beam-Maxwellian distributions
Deuterium Temperature = 50 keV

. ENERGY. (keV) <ov>, (cm>/sec) ENERGY (keV) <ov>, (cm®/sec)
1¢.CCC 0.42528N-117 15.000 D.47506N-17
20.0C0 0.51512P0=~117 2%.00C 0.555%3D-17
30,000 0.59596N-17 35,000 0.6387CN=-17"
40,000 0.677600-17 4%,000 O0.718660~-17
50.000 0.7598¢r~117 S€.0CC 0.8Q0116D~=-117
6C.0ON0 Q0.B842557=117 65.000 0.88402N=17
70.CCO0 0.925540~17 - 7£.000 0.967T110~117
80,000 0,.10087C-1¢ g€.00C 0.105030-16
90. 000 Ce.l1C9lGM~-16 q9¢.,000 0.11335D=16
100.00. 0117517~ 1¢ 116.00 0.12582D=16
120,00 Nel3411C-16 120,00 Na14237D=16
140.CC 0.150600-1¢ 1%0.00 0.15879D=16
1A0.00 0.1€669E80=16 170.00 0.17506D~-16
180,00 N 1R3130=16 180,00 0.191150=164
200.C0 0.199120=-16 2€0.00 0.23821D-16
300,00 027601016 . 280.00 Na31257D=16
400.CC 0.34801C~16 450,00 N0.382480=16
5C0.00 0.41610M=16 ££0.00 0.449020=16
600,00 N4R1340-16 €N, 00 0.51317D-16
7C0.CQ CaS446(CC=-1¢ 150,00 0.571510D-~16
8C0.0C . 0.60654T—1¢ §€0.CC 0.63716D~16
9C0.0C Q.667T610~=1¢ 9EN.NN N.69791N=-16
1000.C 0.72809r-1¢ 1100.0 0.788090-16
1200.0 0.8476A2N= 1€ 1200.0 0.90659D-1¢
1400, 0 Ne964T90~1¢ 1500.0 0.10219D~15
1600.0 0.107770-18 . 1100.0 0.113170=15
1800.0 0.1182€r=15% 1€C0.0 N0.12326N-15
2000,0 0.127870=18 3C0C.0 0.14956D~15
4000.0 0.12782N=~15 _ 5CA0.0 0.92189N-16
6000.0 D.634120-16 7CC0. 0 0.44275N=16 ~ .-°
8000.0 0.32CC4M-16 6C00.0 0.23982D=16

10000, . _D.18583AN~- 16K
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DEUTERON INJECTION ENERGY (keV)
Values of <av>b (protron Branch) for injectiqn of Deuterium into a

Deuterium background at various.témperatures (keV).
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4.0
Section 4

Deuterium-Deuterium Reactions

(Neutron Branch)

o for D(d,n)sHe.m; e e e e e e e
<ov> for D(d,n)SHe . .
<ov>/T2 for D(d,n)SHe. e e e

<ov>y for D(d,n)sHe (Beam Case).

4.1

. 4.3

4.5

. 4.7



*

ENERGY (keV)

Cross Section For D(d,n)SHe

o (cmz)

4,1

ENERGY (keV)

1.0000 0.32581D-42 1.5000 0.142060~138
2.0000 ~0.20049D-36 2 5000 0.57207D0~-35
3.0000 0.66699D~ 34 3.5000 0.44437D-133
__4.0000 0.20306D-32. 4 .5000 0.709780~-32
5. 0000 0.203440-31 5.5000 0.501000~31
6.0000 0.10954D-30 6.5000 0.21772D-30
7.0000 0.40035D-30 7.5000 0.69027D=-30
8.0000 0.11276D-29 8.5000 0.17594D-29
9.0000 0.26397D-29 9.5000 0.38282D-29
10,000 0.53901D-29 15.000 0.57909D-28
20.000 0.22790D-27 25,000 0.56540D-27
30,000 0.10869D-26 35.000 0.17848D-26
40,000 0.26384D-26 45,000 0.362230~-26
50.000 0.47109D-26 55.000 0.58804D~26
60.000 0.71098D-26 65.000 0.838130~26
70,000 0.96801D-26 75.000 0.10994N=25
80.000 0.12313D-25 85.000 0.13629D~25
90.000 0.14936D~25 95,000 0.16228D~-25
100,00 0.175020~25 150,00 0.28864D-25
200.00 0.37642D-25 250.00 0.44384D-25
300.00 0.49660D~25 350.00 0.53886D~-25
400,00 0.573510-25 450.00 0.60252D~25
500.00 0.627310D-25 550,00 0.64886D~-25
600.00 0.66791D-25 650.00 0.68501D-25
700.00 0.70055D~-25 750, 00 0.71486D~-25
800,00 0.72817D=-25 850.00 0.740670-25
900.00 0.75252D-25 950. 00 0.76383D-25
1000.0 0.,77469D0~25 1500.0 0.87057D-25
2000.0 0.956220-25 2500.0 0.10304D-24
3000.0 0.10811D-24 3500.0 0.10943D-24
4000.0 0.10614D-24 4500.0 0.985350-25
5000.0 0.87981D-25 5500 .0 0.76237D-25
6000.0 0.64759D-25 6500.0 0.544100~-25
7000.0 0.455290-25 7500.0 0.38123D~25
8000.0 0.32039D=25 8500.0 0.27072D-25
9000.0 0.23021D-25 9500.0 0.19707D-25
10000. 0.16984D-25 15000. 0.52261D=26
20000. 0.231580~-26 25000. 0.12519D-26
30000. 0.76442D~-27 35000. 0.50656D~-217
40000. 0.35595D-27 45000. 0.26137D-27
50000. 0.198600=~27 55000. 0.15511D=27
60000. 0.123890-27 65000. 0.10082D-27
70000, 0.83350D-28 75000, 0.69851D~-28
80000. 0.59231D-28 85000. 0.50744D-28
90000. 0.438700-28 95000. 0.38234D-~28
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4.3

<gv> For D(d,n)sﬂe assuming Maxwellian distributions

<gv> (cms/sec)

TEMP (keV) <ov> (cm3/sec) TEMP (keV)
1,0000 0,692]14D=-22 15000 0 646520-21
2.0000 0.26003D~-20 2.5000 0.69270D~20
3.0000 0.14529D0-19 3.5000 0.261300~19
4.,0000 0.422610-19 4.5000 0.63283D0-19
5.0000 0.89416D~19 5.5000 0.120770~18
6.0000 0.15736D-18 6 .5000 0.19915D~18
7.0000 0.24605D-18 7.5000 0,29792D~18
8.0000 0.35462D0-18 8.5000 0.41598D0~-18
9,0000 0.48182D~18 9.5000 0.55196D-18
10,000 0.,626220-18 15,000 0.15562D0~17
20.000 0.27253D=17 25.000 0.403120~17
30,000 0.54118D~17 35,000 0.68295D~-17
40,000 0,82614D-17 45,000 0.969310-17
50,000 0.11116D=16 55.000 0.12524D~16
60.000 0.139140-16 65.000 0.15284D~16
70.000 0016634D-16 75,000 0, 17964D=-16
80.000 0.19273D~-16 85.000 0.20561D-16
90.000 0.21831D=-16 95.000 0.23081D~16
100,00 0,24314D-16 150,00 0.35819D-16
200.00 0.46246D~16 250.00 0.559300-16
300.00 0.64981D0-16 350.00 0.73406D~-16
400,00 0.81175D~16 450,00 0.88262D0=-16
500,00 0.94655D~16 550.00 0.10036D~15
600,00 0.105410-15 650,00 0.10982D-15
700,00 0.11364D-15 750.00 0.11692D~-15
800.00 0.11970D~15 850,00 0.12202D-15
900.00 0.123940~15 950.00 0.12548D~-15
1000,0 0.12670D=-15 1500.,0 0,12709D~15
2000.0 0.11801D-15 2500.0 0.10708D~-15
3000.0 0.96635D-16 3500.0 0.87295D0~16
4000.0 0,791380~-16 4500,0 D.72061D~16
5000.0 0.65920D0-16 5500.0 0.60573D~-16
6000.0 0.55895D-16 6500.0 0.517830~16
7000,0 0,48149D-16 7500,0 0,44920D~-16
8000.0 0.42038D-16 8500.0 0. 394540~-16
9000.0 0.37126D~16 9500.0 0.350200~16
10000« 0,33109D-16 15000« 0,20772D-16
20000. 0.146190~-16 25000. 0.11028D-16
30000. 0.87136D-17 35000. 0.711720-17
40000, 0.59600D-17 45000, 0,50889D~17
50000. 0.441320-17 55000. 0.38764D-17
60000. 0.34413D-17 65000. 0.308270~17
70000, 0.,27830D-17 75000, 0.25293D-17
80000. 0.231230-17 85000. 0.212490-17
90000. 0.196180-17 95000. 0.18187D0-17
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4.5

<av>/T2 For D(d,n)sﬂe assuming Maxwellian distributions

TEMP (keV) 3<qv>/Tk v 2 TEMP (keV) <UV>/T2
R _ en"/sec/(keV) ") (en’/sec/(ken)®). -
1.0000 0.69214D-22 1.5000 0.287340-21
2.0000 0.650080D0-21 25000 0.110830~-20
3.0000 0.16144D-20 3.5000 0.21331D~-20
4.0000 0.26413D-20 4.5000 0.31251D0-20
5.0000 0.35767D-20 5+5000 0.39924D-20
6.0000 0.43712D0-20 6 .,5000 0.47137D=-20
7.0000 .0.50214D~-20 7.5000 0.529640-20
8.0000 0.55410N0-20 8.5000 0.57575D-20
9.0000 0.594840-20 9.5000 0.61160D0-20
10.000 0.62622D-20 15.000 0.69164D0~-20
20,000 0,68132D-20 25.000 0.64499D-20
30.000 0.60131D~-20 35,000 -0.55751D~ 20
40,000 0,51634D0-20 45,000 0,47861D=-20
50.000 0.44463D-20 55.000 0.414010-20
60. 000 0.38650N-20 65.000 0.36176D~20
70,000 0,33948D~20 15,000 0.319360=-20
80.000 0.30114D-20 85.000 0.28459D~-20
90.000 0.26951D~20 95,000 0.255750-20
100,00 0e24314D=20 150,00 0.15920D=20
200.00 0.11562D-20 250.00 0.89488D-21"
300.00 0.72201D0-21 350.00 0.59923D-21
400,00 0.50734D-21 450.00 0. 43586D-21
500.00 0.378620D-21 550,00 0.331780D~21
600.00 0.29279D-21 650.00 0.25992D-21
700,00 0,23192D-21 750,00 0,20786D=21
800,00 0.18703D~-21 850. 00 0.168890~-21
900.00 0.15301D-21 950.00 0.13904D~-21
1000,0 0.126700-21 1500,0 0:56484D=-22
2000.0 0.29504D~-22 2500.0 0.17134D~22
3000.0 0.10737D~-22 3500.0 D.71261D-23 .
4000,0 0,494610-23 4500.,0 0+35586D~-23
5000.0 0.26368D-23 5500.0 0.20024D~23
6000.0 0.15526D-23 6500.0 0.122560=-23
7000,0 0,98263D=24 7500,0 0,79858D-24
8000.0 0.65685D-24 8500.0 0.54607D-24
9000.0 0.45834D-24 9500.0 0.38803D-24
10000, 0.,33109D~2% 15000, 0,92319D0~-256
20000. 0.36548D-25 25000. 0.17645D-~25
30000. 0.96818D-26 35000. 0.58100D~-26
40000, 0,37250D~26 45000, 0.25130D=-26
50000. 0.17653D~-26 55000, 0.12815D=26
60000. 0.95592D-27 65000. 0.72964D~27
700004 0.567950=-27. 15000, 0.44969D=-27 ;
80000. 0.36130D0~27 85000. 0.294110~-27

0.201520-27

90000.

0.242200~27

~ 95000,
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4.7

¢

For D(d;n)sﬂe assuming beam-Maxwellian distributions

<O_V>b
Deuterium Temperature = 0

ENERGY (keV) <ov>, (cm’/sec) ENERGY (keV) <ov>, (en®/sec)
10.000 0.527460-2) 15.000 0.65407M=20 '
20.00C 0.31540M-15 2£.C0C 0.87486D~19
30000 N L184247~18 IE 000 £.32676N-18
4C.CCC 0.51629r-118 45,000 0.75198D-18
50.000 0.103060-17 &€.,00C 0,134960~17
60.000 C.17C430-17 654000 0.20611D=-17
7¢.0C0 0.25063M~17 75.000 0.29464N-17
80.000 N,.3408)1r=)7 -~ gp&. 00N n.38885N-17
cc.CCC 0.438648M=17 Q5,00C 0.48948P-17
1C0.C0 0.541630=17 11C.00 0.64B650=117
120,00 Na758271r~-11 13c,CtC N.869510-17
140.00 C.SR161N-17 1€0.00 0.10940N~16
160.00 0.120£20-16 17€C. 00 0.13178N-16
18000 Cal42€7r-~16 16C.00 Q.15386D~-14
200.0C 0.16474~1¢€ 250.00 0.217170=16
300.00 0.26619771¢ 260,00 0.311980=16
4n0p,0nn Ca354GET~=16 450,00 0.39884N0-14
5C0.00 N 43408016 5€0.,00 C.47091D~16
6C0N0 0.506300~16 50,00 Ne54C46N=16
7CC. CC 0.57355C16 150.00 0.605840=16
RCC.CO 0.6273¢N~16 PE0.CC C.66826D=14
6rn.00 N eHQR6 2T 1€ 9sQ.rCc £.72856N-16
1000.0 €.15812"~14 1100.0 0.81637N=16
1200.0 08T271E =16 12C0.0 0.93062N-1¢
140n0,0 n,IBTL2T~156 1500.0 N.10434N=15
160C. C 0,1CQQ¢lr=-158_ 17¢0.0 N.)118871r=~18
1200.0C 0elz117M=15 1500.0 0.12677N=15
2000, 0.132347=15 3C00.0 0.18325N=15
4900.C Q.2C1240~159 cfCC0.0 0.192920=19
6£C00.0 0 15522r—1¢ 7C00.0 . 0.11788D=15
3C0C.C ND.REER2M =14 Q.L00.0 0.67585D~16

150QC. D.B2C€6(CIM—-14




4.8

<ov> For D(d,n)sﬂe assuming beam-Maxwellian distributions

‘Deuterium Temperature = 10 keV

ENERGY (keV) <ave, (cm3/sec) ENERGY (keV) <ov> (cmS/sec)

10.000 0.35092r~18 5.00C 0.53352D-18
20.00¢C 0,74945r~-18 25,000 02997240=-18
30.000 0.127627=17 35,00C N.15814D=17
4C.000 CelG139n=~17 45,000 0.227080=17
SC.0CO 0.26499P-117 $£,000 0304930~17
60.000 N.346720~17 65.000 iCe39017D=17
7C.0CC . 0.43512n-17 75.000 . 0.48140D-17
80.000 0.52867C~17 8,000 . .0.57738D~17
90. 00N N.62680F=17 654000 0.67702D-17
100.00 0.727930-117 110.C0 ' 0.83140D-17
120,00 0.92652r=17_ 130,00 ‘0.10427D~1¢
140,00 0.114950-16 150.00 0.12564D-16
160.C0 0.12622N-1¢ 170.00 0.14696D-16
180,00 0415755016 10,00 - 0.16806D=1¢
200.0C 0.1784R8D~16 250.00 0.2290QD~16
300.00 0.27665Dh-16 2€0.00 0.32148D~16
4C0,00C 0.363790=-16 450,00 0.40390D-16
500.C0 0.44212N=-16 5€0.C0 0.478720-16
600,00 0.5139€&N-16 650.00 0.54804D~16
700 .00 D.58112r-16 18p0. 00 n-mn}rn-,-m_
800.C0 C.64491N-16 8¢0.00 0.67585N~16
900.00 0.7C6271N=16 90,00 '0.73627D-16
1000.0 N.76891-14 110Q0.0 N R2632D=16HK
1200.0C 0.R8188M-16 12080.0 0.93888D~16
1400.0 0.69551C-16 1500.C ' 0.10519D-15
1600.0 C.11Q081C=-15 1700.0 ‘0.114642D=185
1800.C 0.12201P~15 1600.0 0.127590~15
2000.0 0.13313r-15 3000.0 N.18309D-15
4CACLC 0.206187=-18 sSCoCc.0 N.191030-18
6000.0 0.1%5474P=15 7C00.0 0.118010~15
RCN0.D N.8R980r=16 SCOCL0 0.67876D~16

10000. £.527C8N=14



<gv>

b

4.9

For D(d,n) He assuming beam-Maxwellian distributions

ENERGY (keV)

Deuterium Temperature = 30 keV

<ov>y (cms/sec)

ENERGY (keV)

"

’l
<cv>‘-'ji,(cm3/sec)
3

1-,@00

10.000 N0.230020~17 0.26926D~17
20.000 0.309730-11 255000 0.351320-11
3C0.00C 0.293940-17 38,000 0.437500-17
404000 0.481920=17 455000 0.52712N~17
50, 0CC 0.51302"~117 56.000 0461955D=17
60,000 0.6666€6D-17 654000 0.71427D-17
70.000 0.76233r-17 iy 1 rc . .0.810800-17
80,000 0,8596C0=-17 as.g C.908710~-17
90.000 0.,958087=11 954000 06 10077D-16
100,06 0.10574C-16 110.00 0.115740=16
120,00 Q;lzﬁlggzle____ijgloo 0,13580D-16
140.00 Nel4582M~16 - 1.50..CC 0,155813N-16
160.00 0.1658CD=-16 170.00 0.17572N=16
180,040 0.185580-14 150300 0,195380=16¢
200.00 Ne20511D0~-16 250500 0.252520-16
300.CC 0429773D-16 350400 0.340740-16
400,00 0.3817CD-16 450,00 0.42083D-16
500,00 0.45835N-16 550400 0.49447TD-16
600.00 0.52937C=-16 650%00 ‘0.56323N~-16
700.00 04596200-16 150.C0 0.62840D~16
8C0.00 0.659940~16 £850.00 0.69091D-16
900.00 0.72141D-16 9%0.00 0.75150D0-16
1000.0 0.781250-16 11C0.0 0.83990D=16
1200.0 C.83771N=16& 1300.0 0.95492D=16
" 1400.0 0.101170-15 1£00.0 0.106810-15
16NQ.0 0.112430=18 11CC.N Oa118020N=-19
18CC.C 0.12358n=15 100.0 0.129100~15
2000.0 0.134570~-15 3€00.0 0.18256D=15
4000N C203NEN~15 SCCo.N N0.]1B8812D=-19
6000.0 0.153¢650-15 7C00.0 0.11813D-15
8000.0 0.894580C-1¢ $C00.0 0.68415D=16

10000,

0.532490=16




<gv>
b

ENERGY (keV)

Deuterium Temﬁerature = 50 keV

4.10

<ov>, (cms/sec) ENERGY (keV)

For D(d,n) He assuming beam-Maxwellian distribations

<ov>y (cm3/sec)

10.000 0.49420N=11 15,000 0.54032D~17
20.000 0.586810-17 25.000 0463362D=117
30.000 0.680730=17 35.000C 0.728100-17
40,000 0477565017 45.000 N.823480~-17
50,000 0.87145C~17 - $5.000 0.91956D-11
60.C00 0.967800~17 €£.000 0.101610-1¢
70.000 N.106450=16 75.000 0.11130D-16
8C.C00 0.11615D-1¢ 89.000 0.12101D~16
90.000 0.1258¢D~16 95.000 0.13071D-16
1no.00 N.13556D-16 110.00 Ne14525D-16
120,00 0.154910-16 120.0Q 0.16454D=16
140.00 0.17412n-1¢ 1£0.00 0.18367D~16
160.00 0.19316C-16 170.C0 0.20258N-16
180,00 0.21195D~-146 150400 0a221250=16
200.00 0.23049C-16 250.0¢C 0.27559D-16
300.00 0.31883D-16 3%0.00 0.36027D-16
4C0.00 0.40000P=1¢ 4€0.00 0.43820D-16
500,00 0.4715920-16 S£0.0N0 0.510630-16
6CC.00 0.54518N-16 €504 00 0.57879D-16
100,00 0.6116CP~16 7150.00 0.643710=16
8C0.0N ND.67522N-1¢ ge0.rcC N.706210~-16
9C0.00 C.736750~-16 9€0.00 0.76690D=16
1000.0 0.796710~-16 1100.0 0.85553N=16
1200.0 N0.9135NN=-16 1200.0 0.97081D-16
1400.0 0.1027€n~15 1500.0 0.10840D0-15
1600.0 0.,114000-1% 11Cc0.0 'o-llqsisn-ls
1800.0 0.125C6N-15 1900.0 0.13052D=-15
2000.0 0.135900-15 3C00.0 0.18191D-15
4000.0 0.20017C=1°¢ SCCO0 - D.1854]10=15
6CCC.C 0.15252r=-15 70C0.0 0.118150-15 8
8C00.0 0.89963n-1¢ $C0C.0 0.68933D=16 .
10000, _ S

. 0.936940= 1.6
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5.0

Section §

Tritium-Tritium Reactions

o for Ttt,Zn)4He.
<ov> for T(t,2n)4He .
<ov>/T2 for T(t,2n)4He. e e e e

<dv>b for T(t,2n)4He (Beam Case).
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Cross Section For T(t,2n)4He

5.

1

ENERGY (keV) o (cm?) ENERGY (keV) o (cm)
1.0000 _ 0.17751D-38 1.5000 0.135760~35
2.0000 0.67892D~34 2 «5000 0.95436D~-33
3.0000 0.65986D=32 3.5000 0.29290D-31

_ 4.0000 _ 0.96490D-31 4.5000 0.257200-30
5.0000 0.586150-30 5.5000 0.118520-29
6.0000 0.21818D-29 6.5000 0.37262D~29
7.0000 0.59859D-29 7.5000 0.914150~29
8.0000 0.133810-28 8.5000 0.18894D-28
9.0000 0.25870D~28 9,5000 0.34492D-28

. 10.000 0.44934D-28 15.000 0.27908D-27

: 20.000 0.179309D~-27 25.000 0.157710D0-26
30.000 0.25772D-26 35,000 0.37326D-26
40.000  0.49902D-26 45.000 0.63080D-26
$50.000 0.76545D=26 5$5.000 0.90065D=-26
60.000 0.10348D=25 65.000 0.11665D-25

- 10.000 0.12955D-25 75.000 0014209D-25
80.000 0.15425D~-25 85.000 0.16602D~25
90,000 0.17738D-25 95,000 0.18834D=25
100.00 0.19892D-25 150.00 0.285970- 25
200.00 0. 34866D-25 250.00 0.39698D-25
300.00 0.43675N=-25 350,00 O.%47133D~25
400.00 0.50278D=25 450.00 0.53241D-25
500.00 0.561120-25 550. 00 0.589520-25"
600,00 0.618080=25 650.00 0.64714D=25
700. 00 0.67697D-25 750. 00 0.70781D-25
800.00 0.73983D=25 850.00 0.773190-25
900.00 0.80801D-25 950,00 0.84441D-25
1000.0 0.882440-25 1500.0 0.13418D-24
2000.0 0.16436D-24% 2500.0 0.12805D0~-24
3000.0 0.757600=-25 3500.0 0.43922D-25
4000. 0 0.270450-25 4500.0 0.17780D-25
5000.0 0.12353D-25 $500.0 0.89710D-26
6000.0 0.67510D~26 6500.0 0.52290D~26
7000.0 0.41475D~ 26 7500.0 0.33554D~-26
8000.0 0.27604D-26 8500.0 0.23037D=-26
9000.0 0.19465D~26 9500,0 0.16626D=26
10000. 0.14336D~-26 15000. 0s.46226D~27
20000. 0.21360D=-27 25000. 0.11877D-27
30000. 0.73952D~-28 35000. 0.49703D0~28
40000, 0.35298D-28 45000, 0.26133D~28
50000. 0.19989D-28 55000. 0.15695D-28
60000. 0.12591D-28 65000. 0.10285D0=28
70000. 0.85298D=29 75000. 0.716790=29
80000. 0.60925D-29 85000. 0.52304D-29
90000. 0. 45302029 95000. 0.39547D-29
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5.3

<gv> For T(t,2n)4He assuming Maxwellian distributions

TEMP (keV)

1.0000

<gv> (cm3/sec)

0.328340-21

TEMP (keV)

1.5000

<ov> (cms/sec)

0.218350-20 -

2.0000
3.0000
4.0000

0.709080-20
0.30327D~19
0. 74610D~19

2.5000
3.5000
4.,5000

0.16229D0-19
0.49752D0-19
0.10484D-18

5.0000
6.0000
7.0000

0.14026D-18
0.22573D-18
0.32883D-18

5.5000
6.,5000
7.5000

0.18065D-18
0.27522D~18

0.386290-18.

8.0000
9.0000
10,000

0.44732D~-18
0.57906D-18
0,722190-117

8.5000
9.5000
15,000

0.51166D-18
0.649310~-18
0,15584D~17

20.000
30,000
40,000

0.25106D~17
0.453860-17
0,66007D-17

25,000
35,000
45,000

0.351410-17
0.55697D~17
0, 76292D-17

50.000
60.000
70.000

0.865480-117
0.107020D-16
0.,12754D-16

55.000
6£5.000
715,000

0.96784D~17
0.11726D0-16
0.13787D-16

80.000
90.000
100,00

0.148260-16
0.16932D-16
0419082D=16

85.000
95.000
150,00

0.15874D-16
0.18001D-16
0.30519D~16

200.00
300.00
400,00

D.42438D-16
0.63106D~-16
0.76571D~16

250.00
350. 00
450,00

0.53578D~16
0.70748D-16
0,80798D-16

500.00
600.00
700.00

0.83694D-16
0.86471N=16
0.86532D-16

550.00
650.00
750,00

0.855100-16
0.86761D~16
0,85904D-16

800.00
900.00
1000,0

0.849750~16
0.82499N-16
0,795380-16

850.00
950.00
1500,0

0.838200D0-16
0.81059D-16
0,63893D~-16

2000.0
3000.0
4000.0

0.51343D-16
0.35227D~16
0.25962D=16

2500.0
3500.0
4500,0

0.42094D- 16
0.30014D~-16
0,22745D-16

5000.0
6000.0
1000.0

0.20143D-16
0.162200~16
0.1343])1D~-16

5500.0
6500.0
7500,0

0.18004D~16
0.14715D~16
0,12325D-16

8000.0
9000.0
10000,

0.11364D-16
0.978210-17
0.85381D~17

8500.0
9500.0
15000,

0.10523D-16
0.912480-17
0,49913D-17

20000,
30000.
40000,

0.33734D~17
0.19198D~17
0.,12787D=-117

2%5000.
35000.
45000.

0.24773D-17
0.154500~17
0,10813D-17

50000.
60000,
10000,

0.93025D-18
0.71614D-18
0,57349D-18

55000.
65000.
15000,

0.81149D-18
0.63820D~-18
0.51906D~-18

80000.
90000.

0.47275D-18
0.39851D~138

85000.
95000.

0.43296D-18
0.368520-18




' <oy>.(cm3/sec):'

lg—lﬂ

'S

+ -

100 - ot 102 10° 1M
TEMPERATURE (keV) '

| - .
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5.5

2 . )
<gv>/T" For T(t,2n)4He assuming Maxwellian distributions

3<ov>/T2 2 3<ov>/TZ 2
TEMP (keV) (em™/sec/ (keV) ™) TEMP (keV) (em*/sec/(keV)™)

1.0000 0.32834D=-21 1.5000 0,970460D0~-21
2.0000 0.17727D-20 2 .5000 0.25966D~-20
3.0000 0.33697D=20 3.5000] 0.40614D~20
4,0000 0.46631D-20 4 .5000 0.51771D-20
5.0000 0.561040-20 5.5000 0. 59718D-20
6.0000 0.62703D-20 6.5000 Q2651410-20
7.0000 0,67109D0=20 7.5000 0.,68674D-20
8.0000 0.69893D-20 8.5000 0.70817D-20
9.0000 0.,71489D-20 9.5000 0.71946D-20
10.000 072219D=-20 15.000. 0.69263D~20
20.000 0.627640~20 25.000 0.56225D-20
30.000 0.50429D~20 35.000! 0.45467D-20
40,000 0.412550-20 45,000 0,37675D-20
50.000 De34619D-20 $5.000 0.31995D-20
60.000 0.29727D-20 65,000 0.27754D-20
710.000 0226028D-21 715,000 0,24510D-20
80.000 0.231660-20 85,000 0.21972D0~20
90.000 0.20904D~-20 95.000 0.199460D-20
100,00 019082D=2Q 150,00 0+13564D=-20
200.00 0.10609D-20 250.00 0.85725D0=21
300.00 0.70118D~21 350,00 0.57753D~21
400.00 0.47857D-21 450,00 0.399000-21
500.00 0.334770-21 550.00 0.282680D0-21
600.00 0.240200-21 650.00 0.20535D~21
700.00 0.17660D~-21 750. 00 0, 15272021
800.00 0.132770h=-21 850.00 0.116010-21
900.00 0.10185D-21 950.00 0.89817D=-22
1000.0 0,79538D-22 1500.0 0,28397D=22
2000.0 0.12836D~22 2500.0 0.67350D0~23
3000.0 0.391420-23 3500.0 0.245010-23
4000.0 0.16226D0-23 4500,0 0.11232D~-23
$000.0 0.80571D-24% 5500.0 0.59517D~-24%
6000.0 0.4505TD~-24% 6500.0 0.34829D=24
7000,0 De27411D0=24 7500.0 0e219110-24
8000.0 0.177570-24 8500.0 0.14565D~2

9000.0 0.12077D-24 9500.0 0.10111D0~-24
10000. 0.85387D-25 15000. 0.22183D-25
20000. 0.84335D=-26 25000. 0.39637D-26
30000. 0.21331D0~26 35000. ‘0.12613D-26
40000, 0.79919D-27 45000, 0.,53399D~27
50000. 0.37210D0~27 $5000. 0.26826D~27
60000. 0.19893D=-27 65000. 0.15105D-27
710000, 0.,11704D=217 150000 0.92278D-28
80000. 0.73867D~28 85000.} 0.59925D-28
30000. 0.49199D-28 0.40833D-28

95000.!
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5.7

'<dv>b For T(t,2n)4He assuming beam-Maxwellian distributions

Tritium Temperature = 0

I

ENERGY (keV) <ov>, (cms/sec) ENERGY (keV) <oV>y (cms/sec)

1C.cCC 0.25934r-2C 15.000 0.273340-165

20,000 0.866C€0=1S 25.000 0.199420~-18

30,000 N .35657T-18 35,000 0.55843D~18

40.0C0 0.79814r~18 4€.000 0.10701D~17

50.000 0.126R87~17 5€,00C 0,168920=11

6Ce CGC 0.2027Cr~17 65.000 0.237860=17

79.000 0.274117-11 7¢.000 ~ 0.31120D-17

80,000 £ .3489010~17 85,000 N.38707D-17

50,000 0.425560=17 9€.0CC 0.46424D=17

100.00 0.502047~17 11C.CO 0.58067N-17

12C.N6 0,65800C~17 120,00 0,73473D=-17

140.C0 0.810670=17 150.00 0.88573D=-17

160.00 0.9559€0~17 170.1N 0.10330D-16

180.0C £al10527~16 190,00 0.11765D=-16

200.0C 012465016 2£0.00 0.15874N-1¢

300.00 0.191307~1¢ 350,00, Ne22299D-16

4CQ0.CC - 0,25430C~-16 450,00 Q.285620~16

5C0.00 0.3173CP=~1¢ 5€0.0C  0.34963D-16

600.0C N.382870-16 e50.0C 0+41724D-16

| 700,00 0.4526¢50=16 150,00 0.49021D=16
| R00.CO 0.52919r=1¢ £€0.0C, 0.57007D=1¢
| 900,00 N.613020~-16 550.00 0.65818D-16
| 1000.0 0.7057CC-16 1100.0 0.80822D-16
| 1200.0 C.92112C~1¢ 1260.0 0.10442D0~15
140040 G.11762r=15 1500.0 0.13142D-15

1600.0 0.145330-15 1100.0 0.158640-15

1800..C 017046015 15C0.0 0.17584D-15

200C.C 0.1858G6r=15 300.0 0.104940-15

4C00.0Q 0,4325€60=16 £(0C.0 0.22089P=14

600040 £.132240-16 70C0.0 0.877530-17

8C00.0 Cebh?243G=17 q9C00.0 0.46700D~17
10000. Q.362950=117 :




5.8
<ov>y For_T(t,Zn)dHe assuming beam-Maxwellian distributions

Tritium Temperature = 10 keV

ENERGY . (keV) <ov>y (cms/sec) ENERGY (keV) <ov>y (cms/sec)
10,000 C.4561Cr=18 15.000 0.65701D=18
2C.0CC Q.RR291"~1¢ 2%,0Q0 0.,113110-17
30,000 N.1398ar-11 ‘3E.0N0 Nel6840D-17
4C.C0C 0.198417=17 45,000 0.22971D=17
50.000 0.,262137~17 5€,000 0.29548D~117
ACe 00N N .3290630=117 65.000 0e36444N=-17
7C.0CC C.30980r-17 7£.000 0.43559N=-17
R0,0C0 na4711737=11 e, nac 0.508140~11
G0.CCC 0.544750-17 Qs,00C 0.581510~-17
1C0.0C De61RIEM=Y7 110.00 0.692130-17
120,00 £.7¢5800~17 12C.00 0a839170=-17
140.00 C.S121Cr~17 1€0.00 0.984480-17
160.00 0. 108620 =1¢ 17C.00 0.11274N=1¢
JRA.CN Ca119175r~16 160,00 0a126770~16
2€0.CC 0.123¢€€r=-1¢ 250.00 » 06 16744D=16
200.00 0.2C010M-16 2€0,00 0.23214D~16
400,00 0 2£3GCr-1p 450400 0.2G601D-16
5C0.CC 0.32852P~16 €£€0.00 0.36181D~-15
6C0.00 0.36611T~1¢ 65N, 00 Ne431650=16
1€0.CC Qb 6GREGT~1E 150.GC 0.50727D=16
RCC.CC NeCL7710=16 8€0.00 0.59C012D-16
90N N0 N.63464N=15 GEN.ON 0.68138D~16
1000.0 Ca72045P=10 1100.0 0.835740=16
12CC.C 0.95041M=16 12CC.0 0.10733D~15
1400.0 r.120217-15% 16C0.0 n.13328n-15
160C. 0 N.14€97r-1§" 11¢0.0 0.157620=15
1800.C 0.167480=15 1€00.0 0.174E8D~-15
2000,0 N.,17932r-15% 3CC0.0 0.10583nN-15
4000.C 0442170~ 16 €C00.0 0.224540=16
6000.0 0.13384M~16 7C00.0 N.RB563D=-17

RCCC.C 0.62896Gr=17 9(00.0 0.469850=-17
10000, C.2E44640=11 :




<ov>b For T(t,2n)4He assuming beam-Maxwellian distributions

Tritium Temperature = 30 keV

R

ENERGY (keV) <oV, (cm3/sec) ENERGY (keV) <av>y (cms/sec) S
10.C0C 0.217860-17 1€.000 06249770=17 i
2¢.000 0.28219Mr~17 2,000 0,315060~11
30,000 Ce34822r=-17 35,060C 0.38194N=11
4C.0C0 0.415857=17 45.200 0.45002N=17
50.CCC 0.4B44CT =171 5€,000 0.518970~11
60000 N 5636617 es.000 N.58853N-17
7C.CCC 0.6234170~-117 75.500 0,65848D=17 .
80,0CQ 0,663560-17 P€,00Q 0.728640-117 .
GC, NN CeT63760=117 Q5,000 0.75888N=17 i
1C0.CO 0.2336AK=17 110400 0.904120-17 p
120,00 0.9174CSr=11 120,00 N.10438D=16 5
140.CC D.11122r=16 150.0C 0.11825D~16 N
160.C0 0.125140=1¢ 170.00 0.131990-16
180,00 N.13882r-16 150,00 0.145610-1§
200.00 Cs15237N=16 250,00 0.18578N=16
3C0.0C De21874M=~1¢E 2€0,0C 0.25157D~-1¢ s
400,00 0 2845C0=16 4EQ.0C 0.3181CD~-16 ;
5C0.CC 0,28237r-16 550,00 0.387660~16 K
600.00 0.424177= ¢ £€0.00 0.46211D=16
10N 0N N 5N16EP=-1¢ 715C.00 0.542940~-14A4
8C0.00 0.5861CF~1¢ RE0.CC Ce63121N-16
900.00 0.67824M=1¢ 9€0,.CC 0.7274SD=16
1700,.0 0 77862016 1100.0 0.88643N=16
1200.C 0.10002P=1¢ 1200.0 0.11177n=15
1400.0 0,12351T=15 1560.C N.13481D~-15
160C. 0 0.l14518r-1% 170Q.0 0.15414N-19
120C.C 0.161260-15 . 1€0C.C 0N.16621N=-15
2000.7 0. 168RNF=15 facro.n 0e10621N-15
H4CCC.C 046116014 85 (C0.0 .23213D~14
6000.0 0.137127-154 7C00.0 C.90205D0~17
genn,n N 63R2IM=17 GCOn.0 0.47550N=-17

10000 .

Co26012017




5.10
<ov>y For T(t,2n)4He assuming beam-ngwellian distributions

Tritium Temperature = 50 keV

ENERGY (keV) <ov>y (cms/sec) ENERGY (keV) <ov>b.(cm3/sec)
1c.nnn No41956T-17 1€.,00C . 0.45375N-17
20.000 0.4R8C3Mr=17 2%5.000" 0.522371D-17
3C.000 0.55671"~17 16,000 0.59122n=17
40,000 N.625700=17 4€,300 0.66020N=17
5CeCCC Ceh84710-17 52,0G0 Qe 729240-11 :
A0.000 0.7637€N=17 65,300 : C.79827D~-17 "
77.00n D RA2T/N=17 754000 0.86726N-17 i
3G.0CC 0.9C173r=117 g5.0CQ 0.936170=~117
90.000 N,97NGAP=]7 9€,100 0.10C50N-16 ;.
100.CC 0.10393N-16 110.00 0.11079D-16 e
120.0C 0.117630=1¢ 120,00 0e124450~16 =
140,00 fel3126716 1€0.C0 N.13826D-16 3
160.C0 Cel144R2M=16h 170.00 0.15159D~-16
1R0 .00 0415824 =1¢ 1€8.00 : 0.165080=16
200,00 Nel7180TM =16k 250.00 0.20532N~16
1C0.00 0.2288¢€r~16 350.00 0.272670~16
400.C0 020701+ 14 40,00 0.34212N=-164
500,70 N GITRVET =16 550.00 0.41556D-16
6£0C.00 0.454290~16 £€0.00 0.49450D~16
700.00» 0.528723M1F 1Q0.0C 0.51S880~16
BCC.COC 0.,62510r=-15 8€0.00 0.67206D~16
GC0.0Q0 D.720€8r=16 950.00C 0.77085D-16
1000,0 N R2241C~16 11027 0.92B82N~ 16
1200.0 0,1C3760=16 1300.0 0.11459D~15
1400.0 0.125CCr-15 1500.0 0.13464N=15
16400 .0 C.l14318M=15 l1icn .0 N.15C190~18%
1PCC.C 0.155€30~16 1€C0.0 0.159010-15
2000.0 0.16056M=15 2€00.0 0.10551D~15
qrenn_n 0 47906r-1 4 5(rp.0 0.24021D~-16
6C0C.C 0.14062M~14 7C€C0.0 C.91938D-17

8000.0 0.64708€M=11 <(C0.0 0.48136D-17
10000 . 0.37194T=1172 : . . .
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6.0

Section 6

Tritium-Helium-3 Reactions

o for T(SHe,X)Y.

<ov> for T(SHe,X)Y e e e e

<ov>/T2 for T(SHe;X)Y. . e e

<gv>

b

for T(SHe,X)Y (Beam Case).

o for SHe(t,X)Y. .

<gv>

b

for 3He(t,X)Y (Beam Case).

. 6.1
. 6.3
. 6.5
. 6.7
. 6.12

. 6,14



ENERGY (keV)

1.0000

Cross Section For T(sHe,X)Y’

o (cmz)

0.38571D-73

6.

1

ENERGY (keV)

1.,5000

o &mz)

0.,16640D-63

2.0000
3.0000
4.0000 _
5.0000
6.0000
7.0000

0.88051D-58
0.50823D-51
0.52077D=47

25000
4.,5000

0.69031D-54
0.84898D~49
0.156440-45

‘0. 27667D- 44

0.279290D-42
0.99592D~41

5.5000
6.5000
7.5000

0.32605D~43
0.185170-41
0.45027D~40

8.0000
9.0000

010,000
20.000

30.000
40.000

0.17594D=39
0.18849D-38
0.13934D-37

8.5000
9.5000
15.000

0.60733D-39
0.53349D-38
0.11762D- 34

0.62375D~33
0.64971D~-31
0.98981D-30

25.000
35.000
45.000

0.912500-32
0.29503D-30
0.267830D~29

50.000
60.000
70.000

0.61817D=-29
0.23481D-28
0.654300-28

55.000
65.000
75,000

0.12635D-28
0.40433D0-238
0,10058D=27 -

80,000

90.000

100.00

0.14808D~27
0.28921D=-217
0.506600=-27

85.000
95.000
150. 00

0.21021D-27
0.387300-27
0.323360D=26

200.00
300.00
400.00

0.93251D=26

" 0.30732D-25

0.59810D-25

250.00
350,00
450.00

0.18706D-25
0. 446550~ 25
0.756650=25

500.00
600.00
700.00

0.91818D=25
0.12393D~24
0.154680D0~24

550. 00
650.00
7150. 00

0.10798D-24
0.13953D-24
0.16932D~24

800.00
300.00
1000.0

0.18341ND~24
0.20988D~24
0.,23409D~=24

850.00
950.00
1500.0

0.196930-24
0.222270-24

0.325890~24

2000.0
3000.0
4000.0

0.38302D-24
0.44299D~ 24
0.46843D~24

2500.0
3500.0
4500.0

De41939D-24
0.45842D-24
De4T472D-24

5000.0
6000.0

7000.0

0.47841D=-24
0.48072D-24
0.478397D- 24

5500.0
6500.0
7500.0

0.48024D~24
0.48021D-24
0.47719D0-~24

8000.0
9000.0
10000.

0.475000~24
0.46979D=24
0.46394D-24

8500.0
9500.0
15000.

0.47251D-24
0.466920D0~24
0.43293D~-24

20000.
30000.
40000,

0.405230-24%

0.36213D~24

ND.33063D-24

25000.
35000.
45000,

0.38187D-24
0.34525D~24
0.31781D~-24%

50000.
60000,
10000.

0.30645D=-24
0.28714D=-24
0.271250-24

55000.
65000.
75000.

0.29630D-24
0.27883D~24
0.26429D-24

80000.
90000.

0.25786D~24
0.24637D-24

85000.
95000,

0.251910~24
0.24121D-24



o] (cmz)
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6.

3

<gv> For T(SHe,X)Y assuming Maxwellian distributions

TEMP (keV)

1.00090

<gv> (cm3/sec)

0.12499D-27

TEMP (keV)

1.5000

<gv> (cms/sec)

0.10428D-25

2.0000
3.0000
4.0000

0.16720D-24
0.530020D-213
0.46108D=-22

2 45000
23,5000
4,5000

0.119200~23
0.17373D-22
0.104950=-21

5.0000
6.0000
71.0000

0.212680-21
0.67818D-21
0.170420~20

545000
6.5000
7.5000

0.39374D~21
0.110150~20
0.25313D0=-20

B.0000
9.0000

10.000

0.36220N~-20
0.68669N~20
0.11860D-19

8.5000
9.5000
15.000

0.505870-20
0.91140D-20
0.80193D-19

20.000
30.000
40,000

0.26291D-18
0.11358D-17
0,28072D-17

25.000
35.000
45,000

0.605360D~18
0.186850-17
0,39494D~17

50.000
60.000
70,000

0.851440D~-17
0.,123980-16

55.000
65.000
75.000

0.68133D-17
0.103800D0~-16
0.14557D=-16

80.000
90.000
100,09

N.16847N-16
0.21776D-16
0,27107D-16

85.000
95.000
150,00

0.192560-16
0.24395D=-16
0,5778Q00D~16

200.00
300.00
400,00

0.91715D~16
0.160480~-15
0422542015

250.00
350.00
450,00

0.12634D-15
0.19358D=-15
0,25591D~15

500.00
600.00
100,00

0.28506D-15
0.339500~15
0,38926N-15

550. 00
650.00
750,00

0.31290D~15
'0¢36493D0~15
0041255D-15

R00.00
‘900.00
1000,0

0.43488D-15
0.47689D~15
0.51574D=-15

850.00
950,00
1500.,0

0.456310~15
0.49669D-15
0,67404D-15

2000.0
3000.0
4000,0

0.79187N~15
0.96010D-15
N0.,10778D~14

2500.0
3500.0
4500,0

0.88450D-15
0.10235D~-14%
0.11251D~14

$000.0
6000.0
7000.0

0.11667D~14%
0.12373D0~14
0412952D-14

5500.0
6500.0
7500.0

0.12039D0~14
0.12675D-14
013205D~14

§000.0
9000.0
10000.

0.13439D~14
0.13857D0~14
0.142210-14

8500.0
9500.0
15000,

0.136550-14
0.14045D-14
Qe15534D-14

20000.
20000.
40000,

0.16376D~14
0.17437D~14
0,.18104D~-14

25000.
35000.
45000,

0.16978D-14
0.17803D~14
0.18357D=-14

50000.
60000.
70000,

0.18574D~14
0.18930D-14%
0.192110-14

55000.
65000.
75000,

0.18763D~-14%
0.19078D~14
0.193310~-14%

80000.
90000«

0.194410-14
0.19633D~14

85000.
95000.

0.195410~14
0.197180-14
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6.5

<ov>/'I‘2 For‘T(SHe,X)Y assuming Maxwellian distributions

3<cv>/T <ov>/T
TEMP (keV) (cm™/sec/ (keV) ) TEMP (keV) (cm /sec/ (keV) )
1.0000 0.124990*27 l 5000 0 463480 26
Z2.0000 ND.41800N-25 2.5000 0.19073D0=24
3.0000 0.58891D=-24 3.5000 0.14182D-23
44,0000 - 0.28818N~23 4.5000 0.518260~23
5.0000 0.85073D-23 5.5000 0.13016D=-22
6.0000 0.188380-22 6.5000 0.26071D-22
7.0000 0.34779D-22 7.5000 0.45001D=22
8.0000 0.56750D0-22 8.5000 0.70017D0=-22
9.0000 D0.847760-22 9.5000 0.10099D~-21
10.900 0.11860D0~-21 15.000 0.35641D0-21
20,000 0.65727D~-21 25.000 0.96857D-21
20.000 0.12620D~20 35,000 0.15253D0-20
40.000 0.17545D~-20 45,000 0.19503D-20
50.000 0.21152n=20 55.000 0.22523D=-20
60.000 . 0.236510-20 65.000 0.24568D-20
70.000 025302020 715.000 0.25880D~20
80.000 0.26324D-20 85.000 0.266520-20
90.000 0.26884D-20 95,000 0.270310-20
100,00 0.27107D-20Q 150,00 0.25680D-20
200,00 N.22929D~ 20 250.00 0.20215D-20
300.00 0.178310~-20 350.00 0.15803D~290
400.00 0.14089D~20 450.00 0.12638D-20
500.00 0.11402D-20 550,00 0.10344D~20
600.00 0.94306D-21 650.00 0.86374D-21
700.00 ‘ 0e79440D~21 __150.00 0.73343D-21
8n0.00 0.67951N=-21 850.00 0.63157D=21
900.00 0.58876D-21 950.00 - 0.55035D~21
1000.0 0.51574D~-21 1500.0 0.299571N=21
2000.0 0.19797D-21 2500.0 O0.14152D~-21
3000.0 0.10668N~21 3500.0 0.83552ND-22
4000.0 0.67362D—22 4500.0 0.55558D~22
5000.0 0. 466690~ 22 5500.0 . 0e39797D~22
6000.0 0.34368N=-22 6500.0 0.30001D-22
7000.90 0e26432D-22 7500,.0 0e234176D~22
8000.0 0.20998D=-22 8500.0 0.18900D-22
9000.0 0.17107D=22 9500.0 0.15562D=22
10000. 0.14221D-22 15000, 0.69039D-23
20000. 0.40940D=-213 25000. 0.27165D0~-23
30000. 0.19375N=-23 35000. 0.14533D-23
40000, 0.113150~23 45000, 0,90654D-24
50000. NDeT4298BD-24 55000. 0.62028D-24
60000. 0.52583D~24 65000. 0.45155D-24
70000, 0,39206D=-24 715000, 04,3436171D=24
80000, 0.30376D-24% 85000. 0.27046D~-24

90000. 0.24238D~24 95000. 0.21849D-24




<cv>/T2 (cms/sec/(keV)z)

10-23 102 Lo~ L 0-20

Lo

{ 0—25

6.6 .

i : " " — 4 + + — 4 i + s " " |
L4

10°

L5 1

10! 10° 103 104
TEMPERATURE (keV)

Values of <ov>/T2 assuming Maxwellian distributions

for T-SHe reactions.



6.7
<oV, For T(SHe,X)Y assuming beam-Maxwellian distributions

Tritium Temperature = 0

1

ENERGY (keV) <ov>, (cm>/sec)  ENERGY (keV) <ov>y (cm>/sec)
10.0CO 0.11143r-26 15.000 0.11520N-26 ;
20.0CC 0.705430C=2¢ 2¢.00¢C 0,11538D-23 %
30,000 N .36994N=-273 26,000 Ce44140D-22 e
4C.CCC 0.15831r=21 4%,000 0.454360-21 :
5C.0CQ 0.11064r=2C: 5,000 0.23691N=20
6. N0C 0.459967=-20 6£5.000 ".0.82438D=2C
7C.00C 0.13R441=16 7€.00C | 0.220270-1S
80.000 0.22495P=16 - 8€.000 0.49011D=-19 :
S0,.00N 0.6G38€6M-16 - 95,000 . 0.95465D-19
100.CC 0.12811P-1¢ 110.00 0.21663D-18 S
120,00 Ne34186C=18 13¢.00 . 0.51044D-18
140.00 0.72849N=18 150.00 0.10015D=17
160.0C 0.13344n=17 17¢. 00 0.17311D0-17 .u
180,00 0.21951"=11 150400 0.27291D0=117 -
20C.0C 0.32335]1r=17 2%0.00 0.74796D-17 L
300.00 0.13461M-16 2€0,00 0.21127D~16 i
400,00 0.30251N~-1¢ 450,00 0.40591D=16
500,00 0.519217~16 €€0.00 ‘0.640380~16
600.00 0.76767N=16 ' €€0.00 0.89960D-16
7€Q.C0 0.103409C=15 . 15Q0.0C 0.117264D-15
8C0.CO 0.121190=-15 850.00 0.14520D-15
900.G0 0.159220= 15 CLT NG 0417325D=~15 :
1000.0 Ca.l8721F=15 1100.0 0.21483N~15 ‘s
1200.0 0.241947~15 1200.0 0.26841D-15 "
1400.0 N.29417C~15 1600,0 " 0.31919D-15" :
1600.C 0.343470-15 17€0.0 0.366990-15 -
1800.C 0.38977"=15 1$C0.0 0641182015 E
20000 N.433180-15 23(0N.C N.61360N-15 i
4000.0 C.74921N~15 fCO0.Q0 Q.85880N=18% A}
6000.0 0.94168P=15 7C00.0 ‘010134D-14 B
RCOO,0 0.107440=14 QacNQ.0 0.11271D~14 R

10000, 0.11732F=14




6.8

¢

<ov>y For T(Sﬂe,X)Y assuming beam-Maxwellian distributions

ENERGY (keV)

Tritium Temperature = 10 keV

<ov>, (cm’/sec) ENERGY (keV)

<ov>b (cms/sec)

0.51652D=20

rr.eon N.257270~2C 15.n00

2C.CCC 0.935€6€0=2¢C 25.000 0.155300-19
310,000 0.241R1F=16 15,000 0.358470~19 o
40,000 n.510987~18 45.000 0.70532D=16
50,000 0.94770r-19 5¢,000 0.124450D-18
60.000 0.16020N~1¢€ 6€5.00C 0.20270D-18 '
7C.CCC 0.,25257M=18 79.000 0.310480~-18 F
8C.000 0.27706C—-1F 25,000 0.45292D~-18 M
30,000 N.53869r-18 9 ,0NC 0.63495N~-18 ~ %
100.00 Coe74227r-18 110.00 0.99227n~-18 4
120,00 0.129280=17 120,00 0.16474D=17. '
140,00 N.2n594N=17 150,00 0.25314D=17 5]
160.CC 0.30€56M-17 1.7C.00 0.36645D-17 4
180,00 0,422860=117 150400 0.5060CD=17 B
200,00 N 58586M=17 250.00 0.10867N~-16 i
300.C0 0.175110=1¢ 7€0,00 0.256410-16".
400,00 0.350Q6CC~1¢€ 450,00 0.455650=16 2
500.CC 0.56959C-16 5€04CC 0.69066D~16 ‘i
6$00.00 0.817230~1¢ £50.00 0.94828N-16 "k
100,€Q 0,108240-15 150,00 0,12187D=15 i
R00. 00 Cel3565C=-15 R50.00 0.146500~15 "
9¢0.CC 0. 163360~15 9£0.00 0.17725D-15 i
1009.0 N,19106r-15 1100.0 0e21840D=-15 i
12C0.C 0.24524M-15 1200.0 0.27146D-15 !
1400.0 0.29701N=15 1500.C 0.32183D-15" ;
16000 Na34593r~-158 13CCc.0 N.3K/CS280~18 i‘:
180C.C 0.1391920~15 1600.0 0.41384D-15 K
2000.0 0.425080~1¢ 2(C¢C.0 0.61474D-15 i
4C00,0 Nn.15002r=1¢ SCC0.0 0.856130~15 i
6000.0 0.942210=15 7¢6C.0 0.101390~14  }
8000.0 0.107480=14 sern.n N.112750-14 f
10000. Lall73¢60C=14 e -

T



6.9
<ov>y For T(SHe,X)Y assuming beam-Maxwellian distributions

Tritium Temperature = 30 keV

ENERGY (keV) <ov>y (cms/sec) ENERGY (keV) <ov>y (cms/sec) -
10.000 0.174C27=18 15,000 : 0.23374D-18
20.000 0.30266%-18 25.000  0De38121D~-18 -
10.00C 0.46983MN=18 2¢€,000 ' 0.568950~18 i
40,000 Ne678Q5M=1¢ 45,000 " 0.80021D-18 .
50.,CCC 0.933090-118 5€,000 ‘0.10779D=117 3
6C.000 0.12350D=17 €£5.000 0.14067D-17
70.00N C.15872C-17 7€.00( 0.17829D-17 :
8C.000 0,16918"~17 B€.00C _0,22144D-17 &
90,000 0.245070=17 1| 9,000 0.27009D~-17 i
1N0,00 N,29653C=17 110.C0 0.353700=17
120,00 0,41668M=11 132C.00 0.48554D~117
140.00 0.560350-~117 160.0C N.64113D~17"
160.00 : Ce7279CT=-17 170.00 0.820650~17
18C.0C 0,9193¢60~17 1€0400 _0.10240D=-16 P
200,00 0.11348T~16 2€0,00 0e17726D=-16 r
200.0C 0.254640-14 3€0,0C. 0.343520-16 X
400,00 0.4428¢SN~1¢ 450,00 C,55096D~16 :
SN0 L0N 0.666230~1¢ 5€0,NC 0.787330-16 i
600.,0C C.91306M=16 60,00 0.10424D-15" x,
700,00 0,117420=15 150,040 0.13082D-15
800,00 N, 144327=15 R€0.00 0.157890~-15
900.00 0.17149M=15 9€0.00 0.185060~-15 -
1000.0 0.1985€C-15 110¢.0 0.225371D=15 3
1200.0 0.2516¢SN=15 1300.90 0.27744N-15 i

. 140040 0.302540-15 1500.C 0.326970-15
1600.0 N.3506CC=15 1109.0 "0.37372D~15 :
18CC.C 0.39605N=15 1600.0 0.41770D-15 e
2000.0 0.43R68N=-15 3C00.0 . 0e61676D=15 "
4000,.0 N.75129C=15 ECOCLO N.85700N=19
6000.0 C.94285N~15 7C00.0 0.10144D=14 &
R000.0 0.107520~14 S(C0.0 0.11278D+14 k

10000, _ 0.11739C-14 o




6.10

<ov>y For T(sHe,X)Y assuming beam-Maxwellian distributions

ENERGY (keV)

Tritium Temperature = 50 keV

<oV> (cms/sec)

ENERGY (keV)

<ov>, (cms/sec)

10000a.

0.117417F=14

0.11281D-14

1C.000 0.91971M~1¢ 15.000 0.10962D=-11
20.000 0.12858F~17 25.000 Ne14887D~17
30.C0C 0.17050T=17 315,000 0.193480-17
40.000 0.217820=117 4€,000 0.243530-17
50,1000 Ne270620=17 55,000 0.299100=17 N
£C.000 0.32896N-17 #£,000 0.36023D0~17 ¥
70.000 0.39289M=17 7£.000 '0.42655D~17 .
A0, QCC 0.462420-11 85,000 0.499290=17 "
$C.000 0.53757"~17 €€,0C0 0.577250-17
100.00 N.61833r~17 110.00 0.70469D~17 ;
120,00 0.7S6630=17 130,00 0.89409N=17 .
140.CC 0.95704r=11 150.0C 0.11054D~1¢ s
160,00 N.121920=16 17C.00 0.13382D-16 .
18C.0C Q.14624T~16 149¢.Q0 N.1599180=16 e
200.00 0.172620~16 250.00 0.247050=16 v
3100.00 0.33256M=15% 350,00 0.4278CD~-16 N
400,00 0.521390-18 450,00 Naf6%22040-16 J
500,00 0.758850=1¢ 550, N0 0.875820-16 E
6C0.00 0. 100490~15 6£50.00 0.113290~15
100,00 0,126310=19 150,00 0.13948N-1%
800.CO Ne152750=15 REN, 00 0.16607N-15
aC0.0C 0.176410=-15 950,00 0.19272D-15 i
1¢ac.C 0. 208€CfEN=-15 ] !Q()-Q ﬂ-:{‘%?)_ﬁn-lﬁ L
1200.0 N,258090-15 1200.0 0.283370~-15
14CC.C 0.3080¢5M-15 1500.C 0.332090~15
1600.0 0,284~ 15 17CQ0.0 0. 3781 60=185 o
1800, 0 N .400190-15 1660.0 0.421571D-15 ;
2000.0 0.44221N=15 2¢00.0 0.61879N=15 .
4000.0 0.792CFN=1"% S(CR.0 0.85789N=15 i
600040 0.94349r-15 7CC0.0 0.101490~14  ?
8000.0 0.1075¢€n=14 S€00.0 =;
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ENERGY (keV)

1.0000
2.0000
3.0000
4.0000
5.0000
6.0000
7.0000
8.0000
9,0000
10.000
20.000
30.000
40.000
50,000
60,000
70.000
80.000
90.000
100.00
200.00
300.00
400.00
500.00
600.00
700.00
800.00
900.00
1000.0
2000.0
3000.0
4000.0
5000, 0
6000.0
7000.0
8000.0
9000.0
10000,
20000.
30000.
40000,
50000,
60000.
70000.
80000.
90000.

6.

Cross Section For SHe(t,X)Y

o (cmz)

0.38554D-73
0.88025D-58
0.50811D0-51
0.52066D=-47
0.27661D~44
0.27924D-42
0.99576D-41
0.17592D~39
0.18846D-38
0.13932D=-37
0.62369D-33
0.64967D~31
0.98975D-30
0.61813D~29
0.234800D=-28
0.654270-28
0.14808D~-27
0.28920D-27
0.50658D-27

0.307310-25

0.59809D~25
0.91817D-25

0.12393D=-24"

0.15468D-24
0.18341D-24
0.20988D-24
0.23409D-24
0.38302D-24
0.44299D=24
0.46843D-24
0.47841D=-24
0.48072D=-24
0.478970-24
0.475000-24
0.46979D-24
0.46394D=24
0.40523D-24
0.36213D-24
0.33063D-24
0.30645D-24
0.28714D=24
0.271250-24
0.25786D-24
0.24638D=24

12

ENERGY (keV)

1.5000
2.5000
3.5000
4.5000
5.5000
6.5000
7.5000
8.5000
9.5000
15.000
25.000
35.000
45.000
- 55.000
65.000
75.000
85.000
95.000
150.00
250.00
350.00
450,00
550.00
650.00
750.00
850.00
950.00
1500.0
2500.0
3500.0
4500.0
5500.0
6500.0
7500.0
9500.0
15000.
25000.
35000.
45000.
55000.
65000,
75000.
85000.
95000.

o] (cmz)

0.16634D-63
0.690130~54
0.84879D=49
0.15641D=45
0.325990-43
0.18514D~ 41
0.45020D=40
0.60725D-39
0.53342D-38
0.11761D0-34
0.91243D-32
0.29501D~-30
0.26782D-29
0.126350-28

0.40431D-28 .
0.10057D-27
0.21020D=27
0.38729D-27
0.32335D0-26
0.18705D=25
0.44654D~25
0. 75664D=25
0.107970-24
0.13953D=24
0.16932D~-24
0.19693D-264
0.22227D-24
0.32589D-24
0.41938D~24
0.45842D=24
0.47472D-24
0.48024D=24
0.48021D-24
0.47719D-24
0.47251D=24
0.46692D~24
0.43293D-24
0.38187D-24
0.34525D=24
0.31781D-24
0.29630D-24
0.27884D-24
0.26429D=24
0.25191D-2¢4
0.241210-24
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6.14

<ov>y For 3He(t,X)Y assuming beam-Maxwellian distributions

ENERGY (keV)

1C.0CC

Helium-3 Temperature = 0

<ov>y (cms/sec)

Ne111427~29

1€.0CC

e

<ov>y (cms/sec)

0.11519N-26 .
20,100 N,1N637r=25 25,000 0.,11537D-23 e
30.CCC 0.8998AN-27 35,000 0.44137D0-22
4C.00Q0 C.1582Cr=-21 45,000 0.45434D=21 :
5C.000 N,11n52r-2n 5€,100 Ne23696D=20
60.CCC 0.45994N=20 €£.000 0.82433D-20 &
70.000 0.12843r~16¢ 7£.C00 0.22026D-16
80,007 0,334G47~1G 85,00C 0.49009D~19 o
SC.CCC 0.66383N=16 9£.000 0.95461N-19 L
100.00 N.128117=18 110400 0.216620-18 E
120, 0C Nea34]1RFF=18" 130400 0.510420-18
140.0C 0.7284 "= 17 150.00 0.100150=-17
160,07 N,13343Mr=17 11000 Nel17311D0=17
180.CC Q.2l19¢c0r=-11 1€0.00 0.272900~-11
200.C0 0.22350N~17 2€0.00C 0. T74794D~-117
3co.nn Nel13461D~1¢ 350,00 0.21126N~16 R
400.CC 0.3025Qr-16 4€04.00 0.405910~-16& :
50000 0.519210-1¢ £€0.C0 0.64C3TD~16 B
670NN 0.76T665=16 €50:00 0.89959D~16 3
100.00 0.10749Mr=15 150,00 0.117260-15 o
R00.00 ne131160-15 gen,.0c Ne14520N=-15 K
900.00 C.15922P=-1% 950,00 0.17325D-15 3
1200.C 0.187200-15 1100.0 0.21483N0=-15 N
1200.0 N.241640-15 1200.0 N.2684CN=-15
140C.C 0.294177=15 1508.0 0.319190-15
1600.C 0.34246P=15 17C0.0 0.366G90=15
1800,0 n.3RQTT7N=15 1€00.0 0.41182D-15 .
2600.C 0.4331RN=-15 2000.0 0.61360D~15
4000.90 Q.T74921T~19% “{00.0 N.858550N=18% L d
ANONQN N 0.94168 =15 7C00.0 0.10134D-14 d
RCC0.0 0.107447~14 9C00.0 0.112710-14

10000,

Qs 11722C-14




6.15

B

<av>, For 3He(t,X)Y assuming beam-Maxwellian distributions

Helium-3 Temperature = 10 keV

ENERGY (keV) <ov> (cm>/sec)  ENERGY (keV) <ov>, (cm>/sec)
1C.0C0 0.25027C-2GC 15.000 0.51652n-20"
20,000 N.915660--2C 2€.000 0.,15530D0~19
aC. 00N f.241810=19 35,000 0.35847D~-19
40,000 0.510S€ER~19 4,000 0.70532D-19
50,000 0,2476Sr=19 56,000 0al2444D=18
60.00C 0.16020r~118 6%.000C 0.20269D-18
7C.000 0.252570-11% 7£.00C 0.310480P-18
fO. 000 Na27INnEN-18 geACcr 0.45292D=-118
€0.0CC 0.53868r-18 9¢.,00C 0.63494N-18
100.00 0.7422¢P=1F . 110.00 0.99226N-18
120,07 N0a12927r=112 120,00 0.164740-17
140.CC 0.20593"-17 150.00 0.25314N-17
160.00 N.3065AT~17 17€.cC 0.36645D=17
180,00 Ca4328R80-17 _ 160,00 N S0680(CN-17
200.CC 0.58585N=17 . 2%0.0C " 0.108660-16
300,00 Nel751NF~16 2EN. NG T 0.25640D=16
4CC.CC 0.39080C~ 16 L4850, 0CC : 0.455K40~14
500.00 0.5655€N=16 £€0.00 0.69065D~16
6CONN N.81732r~16 €50, 00 0.94826D-16
100.C0 Q.l1CR24N-165 1¢0.0C N.12187N-~18
RCO.00 0e125£8r=¢ ££0.CC 0.14950N-15
acG,.rn N.16338M=15 9€0.0C 0.17725D-15

- 1C00.0Q 0.1910¢0=15 11000 N.218400~18%
' 1200.0 0.24524"= 15 1200.0 0.27146D=15
140040 C.257C1F=15 1500.0 0.321830~15
1£00.C O,RQSQ?ﬁ-lS, 11C0. 0 0.3A928N=1%
1800.0 Ne3191917~15 1600.0 0.413840-15
2CCC.C 0.435077=1% 2(C0.0 0.61474D~15
LOC0L0 C.78001T=148 SC(f0.0 N.R86]13N=158
6000 N N.242217=-15 700C, N 0.10139N=-14
80C0N.0 C.1074RM=14 5C00.0 0.11275D~14
10000 . Na11722¢r =14




6.16

<¢7v>b For 3He (t,X)Y assuming beam-Maxwellian distributions

Helium-3 Temperatiire = 30 keV

ENERGY (keV) <ov>y (cm?’/sec) ENERGY (keV) <'orv>b (cm3/5ec) -
10.000 Cel7402N-117 1¢.00C 0.23375D-18
20,000 . 2026€r—1F 25.00C 0,381210D=-18 °
3N, 00N NeHh6GRIT=1F 35,000 0.56895N=18
4C.CCC Ce6TRAEM-]C 4¢,00C 0.80021N-18
50,000 0.,9231Qr~119 £€.0QC 0,107790-117
606000 n,1235Cr=17 65.000 0.140470-17:
7C.0CC 0.158720=17 7¢.00C 0.178290D-17
80,000 0 ,169187~17 peL.0n0 0,221440=-17
$CaCCC 0.245070-17 Q€ ,000 0.270090-17
1C0.CO 0.26€52r=17 110.¢0 0.35370D=-17
12000 N 416687117 1’C.CC 0.485940=-117
140,00 C.56C35"=17 10,00 0.64113D~-17
160,00 0.7278G6T=~17 17C.00 0.82064D=117
183C.0C N,919387r~17 1€ 00 0.1025600=-14
2CC.CC 0.11245M=16 250.00 0.17726D-16
200.00 0.254440~1¢ 2€0,00 0.343520-16
HLNAN NN N GL4288ST-14H 450,00 1.5509680=14
500.CC 0.,666220M~1¢ €€0.00 0.787320-16
600.C0 0.9120€r=~1¢ 650,00 0.104230-15
1CC.CC 0a.11743r-1¢€ 150,00 0.130810-15
800.00 0.14432N=15 n€0,00 0.15789N=15
900.00 0,17149r=15 CEN, GO 0.1R506N-15
1C00,0 CalSREET=18 1100.0 0.225310~-15
1200.C 0.251667-15% 1200.0 0.27744D~-15
1400, 0 0.IN254T=15 1809, " N.32696"-15
16CC. 0 0.350690C=1F 1I1CC.0 0.3737120-=15
1800.0 0.39608M=-15 1€00.0 0.41770D-15
2000, 7 N 4IRO6ART-1R EXEaX ! 0.61676N=15
4000.C N.75%12¢6r-15 EL00.0 C.857000N=19
6C00.0 0942REN~15 7(00.0 0.10144D~14
Aarnn.0 0.1C7520-14 SC00.0 '

0.1173¢€Mr~14

0.11278D~14

100C0.



6.17

<ov>y For 3He(t,X)Y assuming beam-Maxwellian distributions

Helium-3 Temperature = 50 keV

1

ENERGY (keV) <ov>, (em’/sec) ENERGY (keV) <ov>, (cm>/sec)
10.000 f.91973r-18 15,006 0.109620=17 .
20,060 0,120CE"=17 2£,000 0,148310~17 §
20,000 0.170500=17 2€,00C 0.19348D-17 .
4G.000 Ca?1 782717 45.000 0.24353D=-17
50,0CQ 0.270620-11 5€,00C 0.299100-17
60,000 n.22B9€0~17 6£€.0N0 N.360230~17
7¢.0CC .1G289R=17 7€.00C 0.42695D=17
80,000 0246242017 85,000 0,499290=117
5r, NAN N,53757n=17 €5.000 0.57725D-17 ;o
100.00 0.618330=17 110.00 0.70469D~17 g
120,00 _0,.796620=17 120,00 0.89408D=11 >
140,00 Ce€AT704T=17 1£0.0C Ce110540N=-16
160.C0 0e12192D=154 17C.00 © 0.13382D=16
1R0,CQ 0. l4624r—-1¢ 1€C. N N,159180~14§

T 200.00 0 1.72627=16 250,00 0.24105D=16
200.00 0.3225€n=16" 1€0,.0C 0.427800-16

— o nNe 0,h2139C-~154 480 .00 N_(4204ND=16 i

. 50C.CC 0.75854M=1¢& . §%0,00 0.87981D~16 !

. 600 .00 0.100460=15 €€0.00 0.113290~15
' “1Cc0 0N N_12R3NN=1E 180 . CC . N.13G48N-18%
800.00 0.15275M=15 8€0.00 0.166070~15
Q00.00 0.179417=15 9€0,00 0.192720-15
1000‘0. n219g0r—-195 110C.0 0. 23226N0=-18%
1200.0 0.25806Gr=15% 1200.0 0.283371N=-15
1400,0 0.30P08 =15 1500,C 0.332090-15
16000 — Q36568447 ~19 1L1C0.0 ] N.378160~159
1R0C.C 0.400197=15 1500.0 0.42157D=15
20n0.0 Neth210=15 acer,n N.6187SD=-15
tCCC.C . N0,.75281T=1¢% S(CC. 0O ‘ 0. A57R8AN=185
6000.0 094346 =1¢ 7€C0.0 0.10149D~14
RCNO D C L INT56r=14 SCer, 0 0.112810-14

10000 . CallZ241C=14
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7.0

Section 7

Proton-Boron-11 Reactions

o for MBp,2Me) e, . . ... .o
<gv> for 11B(p,24He)4He e e e e e ee e e e e e e

<ov>/T2 for 11B(p,24He)4He. e e e e ere e e e e e e

?oV>b for 11B(p,24He)4He (Beam Case). . . « + « « .

. 7.1

7.3

. 7.5

7.7




ENERGY (keV)

35.000
45.000
55.000
65.000
75.000
85.000
95,000
125.00
175.00
225.00
275.00
325.00
375.00
425.00
475.00
525.00
575.00
625.00
675.00
725.00
775.00
825.00
875.00
925.00
975.00
1025.0
1075.0
1125.0
1175.0
1225.0
1275.0
1325.0
1375.0
1425.0
1475.0
1525.0
1575.0
1625,0
1675.0
1725.0
1775.0
1825.0
1875.0
1925.0
1975.0

7.1

0.29275D-36
0.14590N=34
0.27963D-33
0.787420-22
0.19170D-31
0.93355D0-31
0.316750-29
0.12344D-27
0.126400-26
0.64975D-26
0.221920-25
0.581290-25
0.112750-24
0.17399D=24
0.25796D-24
0.37129D-24
0.595480-24
0.615000~24
0.54787D=24
0.42994D=-24
0.31204D-24
0.21693D-24
0.15369D0-24
0.12125D-24
0.11200D-24
0.11539D-24
0.12149D-24
0.13000D-24
0.13500D=-24
0.135000~24
0.135000-24
0.13500D=24
0.135000-24
0.135000-24
0.135000-24
0.13308D=-24
0.129400-24
0.12505D-24
0.12003D-24
0.11400D-24
0.10669D-24
0.98459D0-25
0.90729D-25
0.86490D-25

Cross Section For 11B(p,24He)4He

ENERGY (keV)

40.000.
50,000
60.000
70.000
8C.000
90.000
100.00
150.00
2C0.00
250.00
3€0.00
350.00-
4C0.00
450.00
500. 00
550. 00
6 00. 00
650.00
7€0.00
750.00
80. 00
850.00
9C0.00
950.00
1600.0
1050.0
1100.0
1150.0
1200.0
1250.0
1300.0
1350.0
1400.0
1450.0
1500.0
1550.0
1600.0
1650.0
1700.0
1750.0
1800.0
1850.0
1900.0
1550.0

,o(cmz)
0.241890D=37

0239940~35

0.70176D-34
0.955490-33
0.776810-32
0.43757D- 31
0.18778D~30
0.250520-28
0. 44233027
0.305510~26
0. 125000-25
0.369030-25
0. 870610-25
0.14127D-24
0.21247D~24
0.31106D-24
0.43664D=24
0.61000D=-24
0.610000~24
0.49096D- 24
0.369200-24

0,260790=24%

0.18120D-24
0.13398D-24
0. 11436D=24
0.112800-24
0.118600-24
0.12351D-24
0.13500D-24
0.13500D-24
0.13500D=24
0.13500D-24
0.135000-24
0.13500D-24
0.135000-24
0.13444D=24
0.131350-24
0.12729D-24
0.12264D- 24
0.11717D~24
0.11050D-24
0.10263D-24
0.94387D~25

9;879120-25
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7.3

<ov> For 11B(p,24He)4He' assuming Maxwellian distributions

<gv> (cms/sec)

TEMP (keV) <ov> (cm>/sec) TEMP (keV)
15,00¢ 0.65854"=16 4C.000 0.16756D=18
45.000 N.36259T=11 5C. AP0 n.69305N=18
55.0CC 0.120330=17 6C.000 0.194280-17
65.00C 0.29376M=11 1€.C00 0.422170=117
75.000 N.5R449T—17 FC.n0n 0.771820-17
8%.000 C.SSR1GM=17 90.000 0.125710-16
95,000 0.153210-1¢ 1€0.C0 0.185110=16
125.00 N.373551-16 150.00 0.58917N=16
175.CC 0.80581F=1¢ 2€C.00 0.100820-15
225.00 0.11871r=15 2€0.00 0.134680D=15
275.00 n147710=15 300,00 0.15878N=15
126.0C 0.16775=15 3€0.0C 0.175140=15
375,00 0.1R075M=15 40000 0.185240~15
425,00 0.189140-15 450,00 0.191410-15
475.00C 0.19218M=15 £C0. 00 0.193690-15
525 .00 Nn_.194175r=-15 sSEC.CO 0.19421D~-15
576,00 0.153811-15 600,00 0.19319D-15
525 .CC 0.19202M=1% ££0.00 0.190150=15
675.0N N.18811r-15% 71C0 . N0 N.18689N0~15
725.CC 0.18491M15 750.00 0.18212D-15
775.00 0.180480=15 8C0.00 0.178080~15
p2s5, 00 NDa17569M~-15 850,00 N0.17389N=15
R715.CC 0.176250-15 a¢0.00 0.16903N=15
925.00 0.16640%=15 c£0.00 0.163850=15
S15.CC 0.16160C~-15% 1000 0. 160080=15
1025.0 T0.157630-15 150, 0 0.155220-15
1075.0 n.152280=15 1107.1 0.150360-15
1125.0 0, 14864"-15 1150, 0 0.145712D-15
1175.0 0.1437zM—1% 12CC. 0. 0.14177D-15
1225.0 f.138860-15 12500 0.13708D=15
1275.C Q. 12522r=-15 123CC.0 N.133230=19
1325.0 0.12112r~15 1350.0 0.129770-15
1275.0 0.127510-15 1400.0 0.12574D-15
1428.0 0.124010~15 1450.0 Q0. 1222640=1%
1475.C 0.12067F=1¢ LECO. 0 0. 119090=15
1525.C 0.117017=15 1550.C 0.115760-15
1575.C 0.114171N=1¢€ 16CC.0 D0.112980~19
1625.0 0.110920~15 1€50.0 0.109320-15
1675.0 0.1CR0AR=15 1700.0 0.106590~15
1128.C 0.104972C~-1°¢ 1i8C.0 0.103300=19
1775.¢ 0.10213r=15 1 err.0 0.100500~15
1825. C 0.994T€r=16 1€50.0 0.983750=16
1R78.C 0.97160N—14 1€0C.0 0.95917D0=146%4
1625.0 0.94523N=1¢ 1€50.0 0.93111D-16
1575.0 0.914970-16 2€00.0 0.90276D-16
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<ov>/T2 For

11

B(p,2

4

7.5

He)4He assuming Maxwellian distributions.

A

<ov>/T2 <ov>/T2
TEMP (keV) (cms/sec/(keV)z) TEMP (keV) (cms/sec/(keV)z)
3€.,0CC 0.,53759r=-22 4(,000 0.104720=-21
45.000 0.17925M~21 5SC.0CO 0.277220D~-21
556,000 Ne39779r-21 €(.CON N«53966D~-21
65,000 0.69528M~¢1 1€.0¢C0 0.,86156D=21
75.000 0.10391"=-2C e(.000 0.12060D=-20
BS . N0OC N.13R16C~20 S(.000 0.15520n-20
$5.0Q0¢ 0.16917¢0~20C 1€¢0,00 0,185%110=20
125.00 NJ23907r=20 150.7C 0.26185D-20
175.CC 0.2631721=2C 2(0.00 0.252050-20
225.CC 0.23448C~-2C 2€0.0C 0.215480=-20
275.0°0 NL19532r-20 3C0.00 N.176420D-2C
325.CC 0.15882F-2Q 20,00 0.142970-20
375.Q¢C 0.128€4D=2C 40,00 0.115780=2C
425,00 N,104720=-21 45C.00 0.94524D-21
475.0C 0.85621N=-21 %(0.00 0.774760D-21
52%.00 0.704040~21 5€0.00 0.642010=21
575.10C 0.58619r=21 &£(0.00 0.536650~21
625.00 0.49161N0-21 6€0.00 0.45006D-21
£15.00 0.41286C~21 1ca.0n - N.381400=21
725.00 C.35179Nn=21 750:00 0.32555N=21
775.00 0.300649N"-21 8C0.CO 0.278250-21
825 .00 0.258130=21 REN. OO N 240680=21
8715.CC 0.230210=21 60,00 0.20867N-21
G25.00 0.19448"-21 980.C0C 0.18156D~21
975 .00 016999021 1(00.0 0.160060=-21
1025.0 0.150040M-21 1(50.0 0.14079D-21
1075.0 0.121770-~21 11CG.0 0.124260=-21
1125.0 N.11748C=21 1150.0 0.110180=21
1175.0 0.104100-21 12C0.0 0.98450D~-22
1225.0 0.925323r-22 1260.,0 N.B87728D-22
1275.0 N B2 B8EC=2D 12300.0 0.792490=22
1325.C 0. T46RBMP=2 7 1250.0 0.71202D-22
1375.0 Q674472022 1400.0 N0.64155N-22
1425.C N 6106G0=22 1450.0 0.581520=22
1475.C 0.554L5N=-22 1€0C.C 0.529290D-22
1525 .0 N.503150-27 1550C.0C N.481810~ 22
1575.0 0.460240=22 14600 .0 C.439750D=22
1625.0 0.4200€n-27 1€¢5C.0 0.401560L=22
1675.0 0 .38523r=-22 1760.0 N.368810N-22
17225.C 0. 352640=22 1350.0 0.337310=22
1775.C 0.22415N=22 1eC0.0 0.31018D=22
1825%.0 N,29867"=22 1850.0 0.28744N=22
18715.0 0.276310=22 1€00.0 0.2668700=22
1925.0 0.25508C=-22 1€50.0 0.244871D=-22
0.23457r=-22 2C00.0

1975.0C

0.22569D-22
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7.7

<ov>y For 11B(p,24He)4He assuming beam-Maxwellian distributions.
Boron-11 Temperature = 0
ENERGY (keV) <°V>b (cm / sec). ENERGY (keV) <ov>y (cms/ sec)
10.000 0.19854D-48 2€.000 0.57913D-37
30.000 0.66154D0~32 4C.000 0.66929D-29
20,000 Vel&lZil-27T 6C.000 V.Z237810~25
70.000 0.349730~24 80.000 0.303960-23
90.000 0.181600-22 1€0.00 0.82150D~-22
I50.00 0.13%230-19 2C0.00 0.273670-18
250.00 0.211330-17 340.00 0.94717D-17
350.00 0.302030-16 400.00 ‘0.76559D-16
450.00 0.I31T00-15 500.00 0. 2078ZU‘I3"“"‘
550.00 0.31915D0-15 600.00 0.46791D-15
625.00 0.550380-15 650.00 0.68037D-15
. . - T7C0. 00 0. 70605D-15
725.00 0.70144D~15 750.00 0.588210~15
775.00 0.52362D-15 8¢0.00 0.45684D-15
875.00 0.28073D-15 900.00 © 0.23781D-15
925.00 0.20449D0~-15 950,00 0.18067D-15
Y75.00 0.165630-15 1000.0 0.1 -
1025.0 0.156870-15 1050.0 0.159900-15
1075.0 0.16552D0-15 1i00.0 ‘0.17208D~-15
1125.0 0.178270-15 1150.0 0. 183240-15
1175.0 0.186850-15 1200.0 0.19701D~-15
1225.0 0.206710-15 1250.0 0.20881D-15
. . = 1300.0 0.21294D-15
1325.0 0.214980-15 1350.0 0.21700D~-15
1375.0 0.219000-15 1400.0 0.22098D~-15
1425.0 0.222950-15  1450.0 0.22489D0-15
1475.0 0.226820~15 1500.0 0.22874D~15
1525.0 0.230€64D-15 1550.0 0.23252D-15
1575.0 0.23105D0-15 1600.0 _0.229EEU=T3“‘“‘
1625.0 0.228200-15 1650.0 0.22621D-15
1675.0 0.223890-15 1700.0 0.22122D~15
- 17125.0 0.21 1 . .

1775.0 0.210110-15 lgO0.0 0.205100~15




<ogv>, For
b

ENERGY (keV)

4

Boron 11 Temperature

7.8

<ov>y (cm /sec)

= 50 keV

ENERGY (keV)

11B(p,2 Hé)4He assuming beam-Maxwellian distributions.

<ovay (cm /sec)

10.000 0.620920-26 2¢.000 0. 176530-24
30.000 0.186450-23 4C.000 0.11751D~22
50. 000 0.5337100-22 6C.000 0.192610-21
70.000 - 0.58562D-21 8G.000 :0.155820—20
90.000 0.37256D0-20 100.00 0.815970-20
I50. 00 0.185720-18 200.00 0. 132120-17
250.00 0.613850-17 300.00 0.19770D-16
350.00 0.479530-16 4C¢0.00 0.939210-16

T 450,00  0.180200-1%  S00.00 0.25106D~-15
$50.00 0.36441D-15 600.00 0.48003D-15
625.00 0.52703D-15 650.00 0.56038D~15
725.00 0.55906D-15 750.00 0.52886D~15
775.00 0.48962D-15 800.00 0e44546D-15

T B82%.00  0.399%30-1%5  B8%50.00 _0.355TUU¢T5“‘*‘
875.00 0.31432D-15 900.00 0.27865D-15
925,00 0.24888D~15 950.00 0.22511D-15

- 971%5.00  0.207I%D-15 1000.0 0.19448D-15
1025.0 0.18641D-15 1C50.0 0.182160-15
1075.0 0.18087D-15 1100.0 0.181870~15
1125.0 0.184731D-15% I150.0 VO.IBEKEB:TB__—__
1175.0 0.19184D-15 1200.0 0.19607D-15
1225.0 0.200130-15 1250.0 0 20395D-15
1275.0 0.20748D-15 1300.0 21085D~-15
1325.0 0.21347D-15 1350.0 b;215970~15 .
1375.0 0.21818D-15 1400.0 0.22010D~15
1425.0 0.22174D=-15 14250.0 0.22309D0-15
1475.0 0.224120-15 1500.0 0.224800~15
1525.0 0.225090~15 1550.0 0.22496D-15
1575.0 0.224350-15 1600.0 0.22325D-15
1625.0 0.221600-15 1650.0 0.21939D0~-15
1675.0 0.216470-15 1700.0 0.212840-15
1725.0 0.20 .
1775.0 0.196750-15 1800.0 0.189320—15



7.9

<ov>y For ;18(p,24He)4He assuming beam-Maxwellian distributions.
Boron 11 Temperature = 75 keV

ENERGY (keV) <ov>, (cms/sec) ENERGY (keV) <ov>y (cm3/sec)
10.000 0.300660-24 20 000 0.40348D~23
30.000 0.26090D-22 4€.000 0.114590-21
70.000 0.28434D=-20 8(.000 0. 645730-20
90.000 0.13487D-19 100.00 0.262890-19
150,00 O.357 - . . -
250.00 0.890930-17 300.00. - 0.253090~-16
350.00 0.56323D0-16 400.00 g 0.10544D~15
550.00 0.370900-15 600.00 ;0.466960—15
625.00 0.502550~-15 650.00 0.528120~-15 }
675.00 0.520140-15 700,00 0.538790-15
725.00 0.52554D-15 150.00 0.501590-15 i
775.00 0.470450~15 800.00 0.43444D~15

— B825.00 - 0.396390-15  850.00 O.BFFYEU—ET—___

875.00 0.32325D~-15 900.00 0. 291180-15
925.00 0.26353D0~15 950.00 . 0.24066D-15
$575.00 0.222460-15 1000.0 0.20881D-15
1025.0 0.19911D-15 - 1050.0 © 0e19291D-15 .
1075.0 0.189580~15 1100.0 0.18853D-15
1175.0 0.19367C-15 1200.0 :0.196810-15
1225.0 0.20006D-15 1250.0 0.20336D-15
1275.0 0.2066272D-15 1300.0 0.209610-15
1325.0 0.212310-15 1350.0 0.21478D~15
1375.0 0.216920-15 1400.0 0.218750-15_
1425.0 0.22026D-15 1450.0 0.22143D-15
1475.0 0.22217D-15 1500.0 0.22263D-15
1525.0 0.22263D-15 1550.0 0.22217D0~15
I575.0 0.22120D-15 1600.0 0.21966D-15
1625.0 0.217570-15 1650.0 0.21487D~15

- 167540 0.21136D-15 1700.0 0.206920-15 .
1725.0 . 0.20161D-15 1750.0 0.1957§U_T5———-'

1775.0 0.18884D~-15 1800.0 0.18083D-15



7.10

<ov>y For 11B(p,24He)4He assuming beam-Maxwellian distributions.

Boron 11 'Temperature = 100 keV

ENERGY (keV) <ov>, (cm?/sec) ENERGY' (keV) <ov>y (cms/sec)
10.000 0.401110-23 2C.000 0.34434D-22
30.000 0.16522D-21 4C.000 0.58019D0-21
50.000 0.166480~20 6C.000 0.41367D0~20
70.000 0.921900-20 8C.000 0.18857D~19
90.000 0.359771D-19 100.00 0.64782D~19
150.00 0.66275D-18 2C0.00 0.34827D-17
250.00 0.12043D-16 3C0.00 ‘ 0.31069D0~1%
35%.00 0.649990~-16 400,00 0.11721D~-15
450.00 0.18917D-15 500.00 0.278110~-15
550.00 0.37238C-15 600.00 0.45295D-15
625.00 0.482500-15 650.00 0.502310-15
675.00 0.511180~15 700.00 0.50982D-15
725.00 0.498670-15 150.00 0479400~ 15
775.00 0.453571D-15 800.00 0.423660~15
825.00 0.39164D-15 850.00 0.35936D-15
875.00 0.328350-15 900.00 0.299790~15
925,00 0.274490-15 950,00 0.25281D-15
975.00 0.234970-15 "1000.0 0.22090D~15
1025.C 0.21032C~-15 1050.0 0.20280D0~15
1075.0 0.19801D~15 1100.0 0.19537D~-15
1125.0 0.19448C-15 1150.0 0419495015
1175.0 0.19639D-15 1200.0 0.198430-15
1225.0 0.200900~-15 1250.0 0.203590-15
1275.0 0.20630D-15 1300.0 . 0.20898D0-15
1325.0 0.211400-15 1350.0 0.213610~15
1375.0 0.215630-15 1400.0 00.217270-15
1425.0 0.218580-15 1450.0 0.21954D-15
1475.0 0.220100-15 1500.0 0.220220-15
1525.0 0.219900-15 1550.0 0.219090-15
1575.0 0.21767D~15 1600.0 0.21576D~-15
1625.0 0.21315D~15 1€50.0 0.20978D~15
1675.0 0.205720-15 1700.0 0.20131D0-15
1725.0 0.195600~-15 17150.0 0.189180-15
1775.0 0.18177D-15 1800.0 0.17363D0-15




7.11
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Values of <ov>  for injection of boron 11 into a proton
background at various temperatures (keV).
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8.1

NOMENCLATURE

. ® T(d,n)*He

@ °>He(d,p)*He
@ Dd,p)T
T(t,2n)*He

~ ® TCHe,X)Y

- ® "Blp,2 He)*He



8.2

ENERGY (keV)

_(Nomenclature found on p. 8.1)

Cross sections for several prominent fusion reactions.
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8.4
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L ' Except for reaction (6) for which 'I‘i = 100 keV.



