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January 5, 1945

To: G. B. WMakoweky

FROM: R. E. Peior18 ‘

SUBJECT: Detonation Rato fqr Plane and ilx~nding v;avaa

We have considered further your suggestion that the difference in rate of

tamped TNT found by Linsohitz
1) my well be a diffsrenoo between the properties of

piano and expanding apherioal wamm. It appow8 that this explanation is entirely

reasonable from a theoretical point of view and also %at it seems to fit all faots

ao far available.

Aocording to Linmhitz the rate found in the slow components of lenses and

in oharges of twepod TNT set off by plane waves froma pentolite chargu whioh in

turn was detonated by a oonioal lens exoeeded, by an amount of the order of 5 peroent,

the rateo found for ohargos set off by ah.gle boosters both by M.mchitz and at

It icIknown from the theory of G. I. Taylor3) that if one negleote the

finite size of the reaotion zone, plane and expanding waves ahowa difforenoe in be-

has a flnitie”~lopewheroaa

atoep● In other words the
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diffors from the detonation pressure in a plane wave

x/’Ywhere x is the diatanoa from the front and ~

Ms travelled from the point of initiation (age).

by an amount of the

the length over whioh

On the other hand for an expanding wave

AZ .
It is olear that by the timo tho age of

the

the)

pressure diffex’cmoeiISof’the

wmve ia very large comparod to

of’the roaotion zone, the idealized theory holdn in good approximation.

But, this will be c$orremtonly in as far as thQ variation of the theoretical pressure

ourva over a distanoe d represontlng the ~dth of the reaction zone ia negligible.

rAocording to the above this pressure variation ia of’tho order of d/&&or WZ re-

spectively in the two cases.

Some oalouhtiom by Skyrme Indicate that the correction to the detonation
*

velooity ia proportional to the aquara

fore be expected to be of’the order of

mune & do%onation zone of the order of

of thd pressure variation, and would there-

(~~)2and ~~ roapectivoly. Iienoeifweai.

3 remand considor oxperimentfsin which the

age is of the order of 10 m the correction will be negligible in the

wavcm but will be of the order of a few peraent for expanding waves.

rate observed for piano waves Is in faot tho correct ideal detonation

case of plane

Home, the

rate wherea5

that fer expanding waves should vary with radius GO that on

fkom the booster the rato should rise by about one=half the

doubling the distance

difference between,the

two values found at present.

No doubt present rate measurements wore not all made with the name size of

oharge and on reviewing the results one mi@t find a Sy8*=ti0 variation of tho typ

indicated although this is probably near the limit of aaouraoy.
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Xt would not be unreasonable to expeot oylindrioal W3V06 to be in an inter.

position bwtwoan opherioal and plane waves and thi8 should also apply to tho

the thin slab Ienaes used by Linsohitz.

Sphorioally converged waves should bdave as plane wnvcs as long an the

radium to whtch the mve has converged is not too small compared with the initia?l

mxdiu8. l!hospeedi?g-up due to oonvergenoe is proportional to the square of the

difforenoo of these radii according to the results of Kello~). Htholntorpreta=

t$.smof the faota auggeated here is confirmed the effeot ought to exist equally in

other explosives and may then bo one of the naostconvenient ways of estimating tho

aim of the reaotion zone.

Skyrm 2s attempting to put the theory of this cffeot on a bette- basis,

h particular to oonfirm that the oorreotions aro proportional to the inverse first

and sooond power of the age a6 stated above ands if possible, to esti~te the o-

effioiont in terms of the reaction zone. \
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