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I. Scattering and Absorption of Mesons o K. No Watson. 

Work at Cornell, Columbia and Berkeley on meson scattering and absorption 

was compared • 

. Identical res"lts were obtained at Cornell for both rr- and rr+ scatter-

ing by carbon 0 

+. 
~5-10 Mev mesons were studied 0 13,000 traversals yielded data 

which was divided into two groups~ (1) 0 85 nuclear events (n) including 

absorption, all scatterings at 9>750 and inelastic scatterings at 9<:75; 

and (2).25 diffraction scatterings Cd) ~ elastic scatt~ring with 250 > 9>75 0 • 

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

(j" n .. (Oo66;!;Oo06)rrR2; " == (2.6'!:0.06)ao 

Cid ... 
. 2 

(0026-J;0 006)rrR , ,,= (2.2;!;0.05)ao 

A ave 
.. 2.4ao 

ao' the mean spacing in the nucleus~ is. taken as i037 X 10-13 cm• 

At Columbia 85 Mev rr= mesons from a number of elements from Li to Pb 

wer~ studied. Results were as followsg 

o-H "" 1.3) X 10-26cm2 

"5 ;:: VA/AO- H .. 6.3ao 

0- = 0.3811R2 ·n 
. 2 

0- d ,.. Oo04rrR 

leading to 

and 

if the events defining a-n .and a-d 

are the only things happe!ling 0 With the heavier elements a-n + fa- d should 

be measured. Furthermore 1//\"" l/~s. + l/~a and ">ta '" 4ao• 

The data of Richman and Skinner give d c:r/d()' "" 0.611R2/411 and on the 

basis of the.above'half would be diffraction and half·scattering. 
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The work done by Panofsky et al when compared 'with Steinberger's value 

suggests that a- increases with energy~ 

TT~ + P ~ n + y 
~ n+ TTo 

.y 

Tp ,.., 1 and cn-~ TTo~ 104 X 10~27cm2 
T;o ;,... _ 103 X 10-26cm2 (steinberger) 

Other work by thiS group gives probably an upper limit for 11 a by look-

lug for the gamma ray produced when ~ + C ~ star and deducing 
~yo 

')a = ,va/Z(O-/Z)(TT-+A7' star) £ 5.5a 

The lower limit is "z···· ') ao - Za from work by Steinberger and Mozley. 
o ' 

II. Structure and MaSs Spectral Patterns of Molecules. A. Newton. 

Mass spectrographic work on organic compounds has b~en developed along 

two lines: (1)0 Analysis of organic mixtures and more recently, (2). the 

correlation of what happens in a mass spectrograph (where the material is 

ionized by electrons) with what happens when compounds are bombarded with 

high energy particles. . 

The instrument used in the current investigations is a Consolidated 

Engineering Corporation 1800 focusing spectrometer with a 5-inch radius; the 

ion source is a 70 volt electron beam; The material is scanned with the 

voltage and heavy ions are not collected as efficiently as the lighter ones. 

Discrimination curves were run to determine the voltage effect with the 

r·esultthat all mol~cules ~ppe·ar on one or the other of the bands (indi­

cated by lines in Fig. 1), depending apparently on the molecule and source 

of the ion. The 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 8" 'large scale "is precluded since thepres8ure is 10-5 

mID. Previous work by the' Consolidated Engineering Corporation has found 

no recombinations except H3'i' from H2, R)O+ from waterimdCH3CNH+ from the 

nitrile. This effect is' always proportional to the square' of the gas 

pressure. They found also that rearrangement peaks 'occur' ,(e.g. Dut;arie to 

isobutane) ~ but these too are small .. ! 

As large molecules are ionized the parent peaks become smaller and 

there is less probability of losing a hydrogen atom; 1. e. C = C bonds are 

broken in prefernece to C ~ H. Parent peaks from branched molecules are 

'smaller than tho~e from straight chains.' Hydrogen atoms evidently prefer 

to leave in pairs. There are exceptions to these general rules however; 

e.g o a molecule with an isopropyl group will lose the hydrogen from the 
CH2 

tertiary carbong R - C@. The CEC people concluded that ·the effects were 
CH2 

too subtle to predict. 

These investigations have been continued here with oxygenated compounds, 

where the polarity provided by the oxygen makes the results more easily 

analyzed. Double bonds also have a polarizing influence. Figs.' 2~6 show' 

the principle peaks for various types of oxygen compounds, calling the larg-

est peak 100 and evaluating the rest of the series in percent of the largesto 

R denotes a rearrangement peak. General results are as follows~ 

10 Groups adjacent to the polarizing influence are the most reactive. 

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

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

the spectrum to draw conclusions. At present no q\l&ltitative 

measurements can be made. 

100 
Peak at V 70 
Peak at 300m 

4 

FIG. I 

C+ 0+ from CO 
'+ + CH] ; CH2, CH+, 

N+ from N2 

00 Voltf 
Acceleratjng Voltage 
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III. Ten Atmosphere Expansion, Cloud Chamber. Jo DePangher • 

. Small cross .sections for high energy particles necessitated the use of 

higher pressure in the cloud chamber in order tp increase the number of 

events (190 Mev neut:r:ons. on hydrogen and deuterium). A new chamber, 2-1/2 

inches high and 12 inches in diameter, is being built for use with the exis-

ting magnet. Fig. 7 shows a vertical section of the chamber. Wood's metal 

is used between the stainless steel and glass to make uniform contact, the 

force at 10 atm. is 9 t·ons. The force of the door~ P(AI - 11.2), is about 

500 lbs. Fig. 8 isa horizontal section; the 3/4 inch lucite cylinder is 

backed with a stainless steel ring perforated to permit passage of light for 

picture taking. The copper entrance windows are as thin as possible within 

the safety limit - 2 and 5 mils. There are no projections in the chamber 

so that turbulence may be avoided. Fig. 9 is an overall view of the chamber. 

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

Abstracto 

Erratag In Fig. 3, alcohol of mass 45 should read CH3CHOH+. 

Information Division 
9/12/51 bm 
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ALDEHYDES 

!l!.ao " !S! ll9!Q ,t\!9!Q !!£!!!! Acrolein I!::f!:9!Q ~ 
1~ CH3+ 48.1 0.6 

16 a' 1.7 10.4 1.1 

". C2"3+ 4.5 58.2 ...!2!!... ..!Q2.. 69.3 

2!' C2"4+ ,ca' 30.9 10.3 69.0 44.3 26.5 14.e 

4~ C2"/ ,CHa' ~ ~, ~ 43.9 95.6 45.1 

30 ~ P'1'.5(p) 5.7 0.9 

39 C3"3+ 0.2 4.1 _4.~ 35.4 25.7 

41 C3"5+ ,c2u,a' 4.4 2.0 1.0 62.2 69.0 

43 C3"' + ,C2"40+ 28.7 11.2 0.5 ~.e ..lJlIL. 
44 C11

3
CIW 50.; 3.1 0.1 e7.7(R) 4.4 

55 C2"2C"a+ 1.7 33.5 2.3 IS 

56 C2"3CHa' o.e 43.4(p) 0.3 0.4 

57 C2"4CHa+' 10.e lB.~ 2.5 

C,u5CIW 37.4(p) 0.2 

C3H6C"r! 4.5 0.7 

Cjl7CHr! 44.e(: 3s.s(p) 

lIrIIIL DTOIIES 

IIua l2B n:!!l !k:b !1::fE !i:I!B 

15 CH3+ 16.6 '.9 

16 r! 0.3 0.2 

27 c,u3+ lB.' 41.1 49.4 28.0 

28 C,"4+ ,cr! 3.6 11.6 10.9 9.9 

29 ~+,c,mt 24.3 97.2 68.3 ~.3 

39 Cf3+' 3.0 3.9 12.8 7.5 

41 C
3
8,+ ,CHCa+ 2.0 i.1 23.0 21.e 

43 c
3
o,+ ,CHjCO+ J!!!L 5.7(a) ..!!!!L. 10.1 

56 C2"4CO+ 3.9 1.B 2.8 

57 C'"F 6.4 ...!Q!L '/6.1 .l!!!L 

58 0.2(1) 3.6(1) 2.5(1) 3.7(1) 

71 b3a.,co+ ,C,uf0CH2 + o.e 0.1 - 4'.6 0.9 

72 ~3+ 16.e(p) 0.1 4.4 17.6(a) 

B5 CH,coPr,coBot+ 0.5 ~.O 23.' -

e6 BtCOzt.+ 17.4(p) 

100 'BtcOPr+ 19.9(p) 

114 zt.eaBlf 7.S(p) 

Fig. 5 
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ALCOHOLS 

~ ~+ ~ !!o9l! ~ ~ ~ li::!li!Q!! I-BuOH ~ ~" .5 42.5 9.7 ll.e .0 9.2 e.7 7.e2 

16 at 1.0 0.5 0.2 0.5 0.3 0.3 0.3 0.4 0.5 

n C2H
3
+ 0.2 22.( 15.6. .16.4 45.2 51.9 44.3 17.6 1l.2 

;:e Co+C2H
4
+ 6.5 5.7 5.4 1:.2 25.7 17.1 7.1 3.5 2.7 

zS' C2H5+CHoW 62.1 21.6 14.7 10.0 £1.0 -- 31.4 23.0 15.2 14.0 

·31 CH20H + .lQ2. .lQ2. .m.. 5.7 60.3 ...w.... 63.7 21.3 37.1 

32 CH30W 69.1(p) 1.7(1) 2.r 1.1 1.7(1) 1.5 0.3 

3~ C3H3+ 4.0 5.7 39.e 17.0 20.6 3.p 9.e 

43 CC3Hi 'C2~oW 7.e 3.2 17.0 6.05 60.9 ~ 10.9 15'7 

4~ ~~Oll+ 37.5 3.5 100 0.4 6.e 6.25 100 1.0 

46 C2H5oW 15.9(p) 0.1 2.2 - 2.3 '·0.02 

57 C4H9+ ,C3B4otr 1.3 0.3 ~ 7.13 3.S 2.9. 9.5 

5e C3HSoW 0.4 0.2 26.7(p) 0.3 0.5 0.5 ' 0.9 

59 C3H6oW '9.5 3.5 1.1 4.4 le.7 ..lEQ.. 
60 C3~ 5.5(p) Q.3(p) 0.1 '0.6 3.5 

73 . C4HeoW 1.36 1.e 1.2 0.0 . ' ,. C4~otr 0;5(p), 7.2(p) 0.2(p) O.O(p) 

~ 56 33 
(e3.6) (52.4) 

Fig. 6 



-9-

tII-CuCUMIlJOIL. 

ciJJ:."rWHlCM 7 

Fig. 7 



-10-

<Xl 
<X) 

Z 
N 



-11-


