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!I%ERANGE OF DIWEERCIW IN EEAVY WATER

PsND C@ PROTONS IllRYDROGW

For the evaluation of various oxperimi3nts it is lleoc)sm~ to know

the range-energy relatio}~for deuterona in heavy water, for deuteron WXM@IS

from O ix?abcxt I MV. An attempt has been made to Wloukto this rehticn

thcwretioz]lly. Since. in the omzrm of the cslcwlathn, We stopping pomer

@ hydr~S@n (or deU~OPiWI) ter deuteraflsor protons, was required, the range-

oxm?gy for dau%wom? and protons in hydrogen was aho obtained.

BJWiCN)OF CALOULATI.OXi

!i’horange R of a oharged par%iok in s givcwamedium 10 obtained

il’nomthe 10813in energy per m. of’path of tho partiole, -dE/dx, IYypw$orming

the Mx3grc.tien

UNCLASSIFIED

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



\ ●

.
Slk’floi” 13vo -kerns,

i’om

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



●

%Lal oi’We clectirorsoutsido the K shell is denoted by 1$9 the

QT..cxxl— .—

Z’oroxjyfm, the efi>ec%ivemdmr chm~o in the 1(shell was taken as

8- 9~3=’707~ ad the averqe oxcitaticn po%w.ti.aijIt, of t?w L shell,,zuesswl

as about SO volts on tho basis of tho enpiriccl vaiue of 4G03 volts i’orair aixi

PII esixixato (1’rcm the Slater screcninC constants) of the o~f’eetivonuclear charges

cross section’iper atom of oxyCen$

nuziberof atom per ezi~
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● ●

“7“

. RWROGEN—.-
Tho energy loss in I@rogen {or deuteriun) is due to ths inalastio

tol;al090iUat,or dnvmgth tor all optical transitions from tk K shell to

the value 1.373 waa used, aorrosponding to an ionization potential of 1.273 Ryd- “

10%or more sinoe it w86 oalculstod for elements botncon oarbon and aluminum. Fcu

this reaGon, *he stopping oross eeotionwmdd bo in error by about 3% at 125 Lw,

M at 250 kv, and less than 1% abovo 300 kv.

be m’ additional error due to the”failure to

of eleutrons. Eekw 70 kvwe therefore took

seemed more reasonable for hydrogen th.. for

A% the U$vrzwent?~giesthere wocld

take aooount of the oapturo and loss

the oxperimmtd data of’ Rticharclt,wh;~h

air and connooted smoothly to”tke

IX&M&xted 0WW3 Mxm3 300 w. Thus we obtain the stopping cross seotion shown

in Fig. 2, whiohwe bO1$eVO to ba good “beabout 3 tO 5% bolm(;125 icvand to bettor

than 170(OOVO200be

also for protons, at hand, the range-energy relation for protons in hydrogen ma
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