7

NIV BRST T8 O F
CALIFORNIA

TWO-WEEK LOAN COPY

This is a Library Circulating Copy
which may be borrowed for two weeks. |
For a personal retention copy, call ;

Tech. Info. Division, Ext. 5545

BERKELEY, CALIFORNIA

LICGRL 72

VS

Cor [

(2

L

L~ 1d20)

o



Lawrence Radiation Laboratory Library

University of California, Berkeley

s




UNIVERSITY OF CALIFORNIA
RADIATION LABCRATORY

Cover Sheet INDEX M0. (3G R L.~
Do not remove This dpcument contains_* pages
and plates of figures.

DECLASSIEIE s is coryeyof M. Series A

L
.

Issued to: )Lu; , WL IV

Classification

Each person who received this document must sign the cover sheet in the
space below,

o == e == e e
Route to - Noted by Date Route to Noted by Date
gm”"‘-mmm-, = e = - T T SR S e
st ||
715
et e |
, L e e B -
AR S PTG -

f—




DECLASSIFIEY  J® s

‘l

UNIVERSITY OF CALIFORNIA

Radiation Laboratory

Contract No, W-T405-Eng-48

CENSSIFICATION CANCEILED ‘
‘_ZA&UWOle CF T:;%E DFCLAWEX& / «»"“/“’/7‘1’6‘
m M -

PERSON MAKING TH '
CHANGE

SUMMARY OF THE RESEARCH FROGRESS MEETING
April 22, 1948

" R. K. Wakerling

Speciat Review of Declassified Reports
Authorized by USDOE JK Bratton
Unclassifiad TWX P182206Z Mey 79

[ REPORT PROPERLY DECLASSIFIED

— 31519
wer Date
— g 20-79
' -} Date

Berkeley, California



Standard Distribution

Argonne National Laboratory

~ Atomic Energy Commission, Washington
Brookhaven National Leboratories

Carbide & Carbon Chemicals Corp. (k=25 Areag
Carbide & Carbon Chemicgls Corp. (Y-12 Area
Oak Ridge Na ioqal Laboratories -

General Electric Company -

Hanford Engineer fHorks ;

Iowa State Collega

- Los Alamos ’

0ffice of New York Directed Operations
Vopsanto Ghemical Company

National Bureau of Standards

Fatent Advisor ~

Library Branch, Osk Ridge, (for NEPA)
‘Library Branch, Oak Ridge

Univer51ty of Rochester e

0ffice of Chicage Directed Operatlons
Univer31ty of Qalifernia, Radiation Laboratory

. Information Division,

Fatent Department -
Chemlatry Department

Radiation Laboratory
University ef California
Berkeley, California

UCRL~96
Physics-General

1-10
11-13°
1,21
22-23

2h=25

26-33
34-37
38-39
L0
A1-43
Ll

L5
L6-47
48
49
50-64

66

67-70
72



. UCRI~96
th51cs—Genéral

RESFARCH PROCEESS NEETING
Anril 22, 1948 -

R, ¥, ¥akerling

Range Measurements on 190 Mev Neuterons. W, Stephan.
Fxperiments are being conducted to check the results of theoretical cal-

culations which have been made usine the range encrey formula

B _ _imetz? )
dx - mv-}- Nz 105{ ( w«v%.:-[-mmm) .

where 2ze = charge of incident particle

Z = atomic number of the sbsorber

N number of atoms per cc of absorber

I = average excitation notential, avproximatelv 11.5 =,

411 the measurements are made relative to aluminurm as a stenderd. For =his work the
external beam is used; with the apparatus located in the cave. The bean passes

from the cyélotron chamber;through an evacuated tube into the cave vwhere it vasses

into air through a 1/8" aluminum window. A schematic diggram of the arrangement

K

is shovrn in Figure 1, The thickness of the absorber may be changed from outside
\i& .
the cave by means- of the wheel shorn in the diagram. Alonv the ner10k°mv of the

wheel are mounted a nunber of absorbers of various thicknesses which can be rotated
into place electrically. The ratio of the detector 4o the moniter current ﬁﬁ nlotted .
fdr various thicknesses of absorber to sive a curve of the tyne shown in Fisure 2
for aluminum. The best value of the mean range in aluminum, based on four measure-

2

ments, is 18.91 grams per cm®, which is ecuivalent to a thickness of 2.7,47". From

the curves calculated by Smith, this corresmonds to an enerav of 194 Vev. On the

: basis of Smith's curve the strageling is approximately-3 Mev,

There has beeq some trouble in the stonning power measurements due to

an effect which exhibifé itself as 2 10 to 15 mil horizontal translation of the
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Bragg curve. A thorough search has been rade for sources of this variation in the
instrument. A possible exﬁlanation ig the 10 microsecond variation in the deflector
upulse position., A difference of 10 ricroseconds corresponds to about 09%2“ of
alurinur, while a vafiation of 15 ricroseconds corresponds to 025" of aluminur,
or l.25 bev, HNo variation in the Pragg curve was found with changes in the deflecter
voltage up to 20 percent. !lanhs are under way to inprove the deflector pulise position

cireuit after which the stop)ing power neasurercnts of various naterials relative

to alwrinuwm will be carried out,

Feson }easurenents, €, Labtes,

Vass measurements of mesons have been made fron %pa and range obscrva-
ticons as well as by grain counting, As illustrated in Figure 3 the cyclotron beam
striking a target gives rise to resons whice' are bent in the magnetic field through
the paths such as T of radius of curvaturefwo The angle &, at which a particle
enters the plate ¢t By rmay alse be measured, The energy of the particles is given

in terms ui’I?g by the forrula . .
_ ) e
b= e

R

Pt

P/o?)
In tirrs of the range in the erulsion, the enersr is also given by
B = i gien opn
where R 1is the range and k and n are determined erpirically. Conbining these
ecustions and putting in values for the censtunts, one has

b
e 185 e
Rt

The firsi measurcment n»* the mass of negotive nesons at all angles gave the nass
317 & 16 clectron nasses on the basis of 1000 reson tracks, It was found that the
grread of mass increases cuite deecidedly with angls,

In addition to the meson tracks that are found near the edge of the plate,
there are meson tracks which are found at a distance of 2 or 3 rillireters Lrom

the edge, The resons found at this distance frorm the edge have a sraller nass,



It is thought that these lighter mesons

have enough energy to get so far from ih
decay of heavier pesons, If one takes

a plot of the number

and the other sh nas

An indepe

counting. The number of grains N and
ship = mf(—ﬁm) .

m
Frovon tracks found on the sane plates

the mass of the deuterons was found to

the rases daterkined by grain counting a
that the value of L0 electron nasses

rasgses for the light ones secured by gr
measursments, The angular distribution i

of 50°, Figure

produced by varicus particles as the fuw

variation is essentially linear,

(Film Program 295) exhibits a variation of
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N
cope fromths target, singe they would nob
he edge of the plats if they came {rom the
e . o
only these mesons with ¢ Ly 5

exhil tw

W

,su TS T, e
108 _;_'t".cs,}\. Sy one

7
£

the mass has been made by ne

the rass n  are connected by e
are used as standards., Ty grain countling,
be 1.95%. PFigure L shows the cowrvarison of

nd by %ﬂ; reasurenments, It is thus seen
obtained for the heavy mesons and 209 electron

He

ain counting agree guite well with

is I'mund to be isotropic up to an angle
the nurber of grains
wckion of rang It is seen that the

It is observed that the lighter mesons do not produce
as the heavy ones and that the stars which are formed do not
on the aversge., Figure & shows this conpaviecn,

An ectimste of the ninimuwre hslf-life has been made on the bagis of the
path lengths of cormplirentary circles. Two wesons leaving the Loveel at angles
of +a and =o with the direction of the beam will strike the photographic jliate
ab the sane poinb. Yoy sngics o = & 0P the shorter path lenpgth corres Lo

o
a transit tire of 1.4 x 10 7 seconds while [ne lopper pabth coyregromds o o Live
of 6.2 x 1077 seconds. There hos besen no essential difference found in the nuwber
of rwesons at ihesc bwo angles, fron whlaeh one would conclude that the hal

of the particles is roater than £,2 x

10
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An arrangement is now being used which allows the detection of both positive
and negative mesons on the same photographic plate, This is shown schematically in

Figure 7.

N=F Scattering; R, Christian,

Attempts have been made to find a method for the theoretical calculation
of n-p scatbering which would agree with the experimental results obtained thus far,

r/R

As a start the Yukawa potential ge€ /r was used, From p-p scattering measure-

ments the range 1/R = 1,18 x 10713

cm had been determined, which seemed to be a likely
value to start with, This range corresponds to 326 electron masses for the meson.

The necessity for fitting the bound state of the deuteron serves to characterize the
quantivy g.

On these assumptions good agreement was obtained with the experimental
observations of n-p scattering and a totoal cross se;tion of ,087 barns was calculated,
It was found; however, that when the basic range was reduced to%% « 1,6 x 10713 o,
ecorresponding to 175 electron masses for the meson, the agreement with high energy
scattering was not good., The total cross section calculated was .14 barns as compared
to the measured value of .085 barns, which would seem to rule out larger values of ﬁ%m ;

It is also necessary to fit the guadruple moment of the deuteron., This means
adding a non-central force, so that the potential now takes the form gé"r/R(l +)%12)/r.

, At the.range ﬁ% = 1,18 x 10713 cm one cannot fit the experimental data and the quadruple
moment both, In this cdse a large raage gives a better result, but the total cross
section ealenlated is still 50 perecent too large, To get around this difficulty a
longer range for the tensor forces was taken to give the potential the form
g(e“r/R/r + b’slzea"r/Rl/r), This potential gives a fairly good agreement with the
axperimental scattering results, The total cross section calculated from it is .090 barns
These calculations are being eonbinued in an atkempt to get a lower total cross section.

HW/RLID
o 3y 8
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