
.L

LAMS-1640 Revised

Ogz 3
C)G14 REFORTCOUCnW”

REPRODUCTION
COPY -

DS ALAMOS SCIENTIFIC LABORATORY
OF THEUNIVERSITYOF CALIFORNIAo LOSALAMOS NEW MEXICO

F=
F
*.-.-———.-..——
1=-“”

.-

—’

THERMONUC LEAR REACTION RATES

----’

1!



LAMS-1640 Revised

CONTROLLED THERMONUCLEAR
PROCESSES

Special Distribution

LOS ALAMOS SCIENTIFIC LABORATORY
OF THEUNIVERSITYOF CALIFORNIA LOSALAMOS NEW MEXICO

REPORT WRITTEN: June 20, 1961

REPORT DISTRIBUTED: June 30, 1961

THERMONUCLEAR REACTION RATES

by

James L. Tuck

——= —

l--
%--==-

. .

.

AllLAMS reportsare informaldocuments,usuallypreparedfora specialpur-
pose and primarilypreparedforuse withinthe Laboratoryratherthanfor
generaldistribution.This reporthas notbeen edited,reviewed,or verified
foraccuracy.All LAMS reportsexpresstheviews oftheauthorsas ofthe
time theywere writtenand do notnecessarilyreflecttheopinionsofthe Los
Alamos ScientificLaboratoryor thefinalopinionoftheauthorson thesubject.

Contract W-’7405-ENG. 36 with the U. S. Atomic Energy Commission

1

ABOUT THIS REPORT
This official electronic version was created by scanningthe best available paper or microfiche copy of the original report at a 300 dpi resolution.  Original color illustrations appear as black and white images.For additional information or comments, contact: Library Without Walls Project Los Alamos National Laboratory Research LibraryLos Alamos, NM 87544 Phone: (505)667-4448 E-mail: lwwp@lanl.gov



Physicists working on controlled thermonuclear reactions in the

laboratory have had little occasion to consult tables of<~v> so far.

Happily the indications are that this situation will soon be changed.

To provide some measure of consistency, the following newly revised curves

3of <-v> for DD, DT and DHe are offered. The results given here super-

sede the writer’s earlier compilation, Los Alamos Manuscript No. 1~0

(1954), .itselfa revision ofa still earlier one.

The <-v> s are based on rs which comprise in part the following

values:

Millibars
Deuterium Energy
in Lab. system

kev DD DDP DT DHe3
n

15 6.5 x 10-2 6.5 x 10-2 15

30 1.15 1.10 278

@ 6.8 6.5 2180 2.3

120 23 20 4700 31

250 46 38 1720 290

500 74 59 660 630

1000 96 78 280 230
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es below 120 kev are those of W. R. Arnold, J. A. Phillips, G. A.

Sawyer, E. J. Stovall, Jr. , and J. L. Tuck, Phys. Rev. ~, 483 (1954),

I except that the neutron branch DDn has been modified to take into account

the angular distribution of G. Preston, P. F. D. Shaw, S. A. Young, Proc.

I Roy. Sot. A226,206 (1954)in accordance with the method of K. G. McNeill,

Phil.Msg.46, 800 (1955).

‘he ‘tter ‘eves ‘DDn / ‘DDP u~ard at low energies so that the

I branching ratio now declines to unity at the lowest energies, instead of

I tO 0.92. The -s at energies above 120 kev come from many sources tabu-

lated in Los Alamos Report No. 2014. The Maxwell averages given here are

in close agreement with values given at 5, 10, 25, 50, 100 and 150 kev

temperatures by T. Hesselberg Jensen, O. Kofoed-Hansen, A. H. Sillesen

and C. F. Wandel, Ris8 Report No. 2 (1958).
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TABLE FOR ESTIMATING
NEUTRON YIELD FROM
TOTAL OD YIELD

<f.7V>DDn :
Tkev

<~v >DOTOT : —

o.5oe 2

0.510 5

0.516 10

0.535 20

0.543 5(3

0.550 100 —

0.555
I
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LEGAL NOTICE

‘T’his report was prepared as an account of Govern-
ment sponsored work. Neither the United States, nor the
Commission, nor any person acting on behalf of the Com-
mission:

A Makes any warranty or representation, expressed
or implied, with respect to the accuracy, completeness, or
usefulness of theinformationcontatnedin thisreport,or
thattheuseof anyinformation,apparatus,method, or pro-
cess disclosed in this report may not infringe privately
owned rights; or

B. Assumes any liabilities with respect to the use
of, or for damages resulting from the use of any informa-
tion, apparatus, method, or process disclosed in this re-
port.

As used in theabove,“personactingonbehalfof the
Commission” includesany employeeor contractorof the
Commission,or employeeof suchcontractor,to theextent
thatsuch employee or contractorof theCommission,or
employee of such contractorprepares,disseminates,or
providesaccessto,any informationpursuantto hisem-
ploymentor contractwiththe Commission,or hisemploy-
ment withsuch contractor.
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TABLE FOR ESTIMATIN(
NEUTRON YIELD FROM
TOTAL DD YIELD

<Cv>DDn

<WV >DDTOT
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