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I. Scattering and Absorption of Mesoms. K, N, _Wats@on.f,’

Work at Cernell, Celumbia and Berkeley on 'rﬁeson scattering and absorption
was compared. | |

Iden't.,i‘c"al. feelilts were obtained at Cornell for both n~ and nt* scatter-
ing by carbon.- 45 ‘O Mev mesons were studied. 13, OOO trfavexfsvals yielded data
which was divided into two groups: (1). 85 nuclear events (n) including
absorp‘ﬁion, all scatterings e.f o> 750 and inelastic scatterings et 8«75;
and (2) 25 diffraction scatterings (d) - elastic scattering with 25°> 0> 75°,

The results, analyzed with the theory of Fernbach. Serber and Taylor, are

o = (0.66£0,06)nR3; A= (2.6%0.06)a,
od = (0.26£0,06)1R?; A= (2,280.05)a,
" 7\ ave = 2048 -

8,5 the mean spacing in the nucleus, is taken as. l 37 X 10"13cm°
At Columbia 85 Mev n~ mesons from a number of elements from Li to Pb
were studied. Results were”as‘ follows: .

1.33 X 10"20cn?

oy =
s © vA/AO'H = 6.3a,  leading to
o, = 0,38mR2 | and ‘ _

o= 0.04mR% . if the events defining o-'h and o=y

are the only things happeningo, With the heavier ,elements o + fo d should
be measured. Furthermore l/?\ﬂ= l/)\ + 1/) and) = hag.
The date of Richman and Skinner give d o=/dQ= 0, 61132/41; and on the

“basis of -t_he .above*half would be dlffr’_act;on and ha.l_f sce.tteringo
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Cornell N= 2.4a
Columbia’ %é% 6.3a
UL, Y= de
The work done by Panofsky.et al when compared with Steinbérger's value
suggests that o~ incresases with energys o

" + po>n+Y

n + o
P~ land ey n2 1.4 X 107 en®
o o : '
'Tg o= ~1.3 X 10726cm? (Steinberger)

.Oﬁher work by thié‘group gives probably“an upper limit for7’Da by look-

ing for the gamme ray produced when §~ + C =» star and deducing

S Sy
N, = V,/2(07/2) (n+A-> ster) £ 5.5

The lower limit is'h;;>wao - Za_ from7ﬁork by Steinberger and Mozley.

II. Structure and Mass Spectral Patterns of_Mqlecules° A, Néwton°

Mass spectrbgraphic work on organi¢7¢qmpounds has been developed along
two lines: (I). Analysis of ofganic mixtures andimore recéntly, (2). the
correlation of what happens in a mass spectrograph (where the material is
iqnized_by eleétrons) with what happens when compounds are bombafdéd with
high 'energy'pafticl:es° |

The instrument used in the current ipvestigatiﬁns‘is a Consolidated
Engineering Corporation 180° focusing spectrometer withva 5~inch radius; the
jon source is a 70 volt electron beam; The material 1s scanned with the
voltage and heavy ions arevnbt céllected as efficientiy as the lighter ones.

'v'Di5criminatioh curves wefé run to determine the voltage effect with the

¥ésu1t-that all mo1éculés épﬁeér on one or the‘other-of the bands (in@i- ‘
cated by lines in Fig. 1), depending apparently on’ the molecule and source
of the ion. Thé initial kinetic energy might have some influence on such a

distribution but the absence of intermediate curves tends to discredit. this.
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Recombination on ‘'such a large scale7iézbfecluded since the pressure is 1072
‘mm. Previous work by the Consolidated Engineering Corporation has found
no recombinations except Hy® from'H2;3H30+‘from water~énd'CH3CNHfffrqm the
nitrile. This effect iSXQIWays prbpoftibnalrto the square of the gas
>pféssﬁreo They found also that rearrangement peaks ‘occur--(e.g., butene to .
isobuténe); but these’ too are small.'

As large molecules are ionized the paient peaks become smaller and
thefé is“iess‘probability’of losing a hydrogen afomé i.e; C - C bonds are
broken in preférneée to C = H. Parent'éeaks from branched molecules are
'émdlief thaq those from straight chains. - Hydrogen atoms evidently prefer .
 £0‘1eave in pairs, There are exceptions to these general rules howevers;
e.g. & molecule with an isopropyl group will lose the hydrogen from the

..tertiary carbon: R - ggEoL The CEC people concluded that the effects were
too éﬁbtlé'%o predictOCH . o :

These investigatioﬁs have been continued here with oxygenated compounds,
where the polarity provided by the oxygen makes the results more easily
analyzed, Double bonds aléo have -a polaf;zing igfluehce° Figs;’2=6‘3hoﬁ;
the principle peaks for various ﬁypes of oxygen compounds, calling the larg-
est peék 100 and evaluating the rest of the serie; in percent of the largest,
R denotes a rearrangegent peak., General reéhlts are as followss

1. Groups adjadent to the polarizing influénce are the most reactive,

2. The smallest group containing.the oxygen usually carries the charge.

3. When competition occufs between polarizing groups one must look at

the spectrum t§ draw conclusions, At present no quantitative

measurements can be made,

5%/1000 V rise

/ N
100 [ , C+.' of f co
Peak at V 70 CHB+ fr o+ o +
, , CH,"; CHp', CH*, from CpHop + o
Peak at 3000V N+3from No

4,00 1600 %4000 Volts
Aecelerating Voltage
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I1I. Ten Atmosphere Expansion Cloud Chamber. J. DePangher.

“Small cross seétions for high energy particles necessitatéd the use of
higher‘pressure in the cloud chamber in order tb_iﬁcrease the‘numbef of
events (190 Mev neutrons on hydrogen and d_euterium)° A‘new:chamber, 2-1/2

- inches high and i2 inches invdiameter, is being built for use with fhe exié-
ting magnét° Fig. 7 shows a veftical section of the chamber, Wood's‘metal
is used between the stainless steel and glass to make uniform cpntécf; the
force -at 10 atm. is 9 tons, The force of the door, P(4; - A2); isvabout
500 1bs, Fig., 8 is.a horizontal section; the 3/4 inch lucite‘cylinder is
backed with a stainless steel ring perfo;ated to,pgrmit passage of 1ighf.for
piéture taking. The coppgf‘entrance windows are as thin as'possiblevﬁithin

- the safety limit - 2 and 5 mils. There arevnb projéctions in the»chamber
so that turbulence may be avoided. Fig. 9 is an overall view of the éhambero

Tests with water at 20 atm. show no déterioration° See also UCRL-1257

Abstract,

Erratas 1In Fig. 3, alcohol of mass 45 should read.CH3CHOH+c

Information Division
9/12/51 : bm
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