
Lawrence Berkeley National Laboratory
Recent Work

Title
SUMMARY OF THE RESEARCH PROGRESS MEETING OF FEB. 6, 1950

Permalink
https://escholarship.org/uc/item/1xg9k5t8

Author
Kramer, H.P.

Publication Date
1950-02-27

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/1xg9k5t8
https://escholarship.org
http://www.cdlib.org/


UNClASSIFIED 

UNIVERSITY OF 

CALIFORNIA 

adiation 

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 



DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 



I'! 
.~ 

UCRL 618 
Unclassified Distribution 

UNIVERSITY .OF CALIFORNIA 

Radiation Laboratory 

C'ontract Noo W-7405-eng;-4.8 

SUHJIARY OF THE RESEARCH PROGRESS MEETING 

OF.FEBRUARY 16, 1950 

H .. P .. Kramer 

February 27, 1950 

.·· .. 

Same of the results reported in this document 
J!l.S.Y be of a preliminary or incomplete na:tureo 
It is the request of the Radia-,tion Laboratory 
that the document not be circulated off the 
project nor the results quoted without per­
missiono 

BerkeleyD California 

toPt ].; 



-2-

INSTAlLATION 

Argonne National Laboratory 
Armed Forces Special Weapons Project 
Atomic Energy Commission 5 Washington 
Battelle Memorial Institute 
Brookhaven National Laboratory 
Bureau of Medicine and Surgery 
Bureau of Ships 
lCarbide ·& Carbon •Chemicals Corpo (K-25) 
Carbide & Carbon Chemicals CC?rfCo (Y -12) 
Chica1'o~~pe~ations Office 
Cleveland Area Office 
Col urn. hi a University (Dunning) 
Colu:rllbia University (Failla) 
Dow Chemical Company 
General Electric Oompany 9 Richland 
Idaho Operations Office 
Iowa State College 
Kansas City 
Ke1lex Corporation 
Knolls Atomic Power Laboratory 
Los Alalll.OS 
Mallinckrodt Chemical Works 

I· 

Massachusetts Institute of Technology (Gaudin} 
Massachusetts lnsti tute of Technology· (Kaufmann) 
Mound La bora tory · · ·· 
Nation.al Advisory Committee for A$rcina.utios 
National. Bureau of Standards .• · . · · . · ·. · . .• · · 
Nav~l :B.~d,iological Def~n~ e·: Le.b·o~~-~o.r.y <. 
NJ!.::!fA:fr(1j.ect 
N~w,~h~if~wick Laboratory 
New Y:ork Operations Office 

. Nori)h.JuJlerican A.viation 9 Inc'o 
Oak Ricige National Laboratory 
Patent Advisor 9 Washington 

. R.e,nd::9o~poration · 

. . '} • .. :.• 

· sandia: Base · 
· Sylv~n;i~ ·Electric :Products ~·•· Inc.~> . 
Technical. In.fon;na.ticin Bra~ch 9 ·0?,~ 

·,. 
·· . .- ......... 

Uo. $o ·.~l;>lic H~al th. Service' . . . .. . . . . 
tFCHA· Medical Research Labora.tqry' (!/a.rren) 
11nivers~~y of California R~diat.io!l ~aborat.ory 
University of Rochester · 
University of Washington 
Western Reserve University ·(Friedel1) 
Westinghouse · · 

. ' '. 

Unclassified Distribution 

Noo of Copies 

8 
l 
2 
l 
8 
l 
1 
4 

A 
1 
l 
2 
1 
1 
6 
1 
2 
1 
2 
4 
3 
l 
1 
1 
3 
2 
2 
2 
2 
1 
:3 
1 
8 
1 
1 
1 
1 ... 

15 
1 
1 
5 
2 
1 
2 
4 

Total 117 
Information Division 

.}ladig~io? ·Laboratory 
Univo· of California. 

. Berk~l~Ya ·California 

f!' 

l 

J 

.. 

j'r 



UCRL 618 
Unclas13ified Distri buti.on 

-3CID 

SlThiMAR.Y OF THE RESEARCH PROGRESS MEETING OF FEBRUARY 16, 1950 

H. P. Kramer 

February 27. 1950 

Delayed a-Eini tters. Lo Alvarez. 

The title of this talk is ambiguous insofar as it might lead -one to ,;;.e:x;pect 

a discussion of a process wherein the emission of a-particles from an excited 

nucleus occurs after a lapse of time. The present investigation 1 however 8 is con-

cerned w.i. th the emission of a-particles from a daughter of a primary excited 

nucleus in such a manner that the decay time of the intermediate stage is ex~ 

tremely shorto The first instance of such a process that has been studied is 

the emission of two a-particles in the decay of Li8 according to the scheme~ 

0 

The observed half-life in this process is 0.89 sec. of which all but a negligibly 

~mall portion is attributable to the passage from Li8 to Be8o The spread in 

energy of the a-particles is about 3 Mev 'Which points according ·to the uncer-

tainty principle to a half-life for the decay of Be8 into 

about lo-27 sec., ·· 

two a-particles of 

The active interest of the speaker in the subject was aroused by the analogy 
' ~ 

!,, between the manner of decay by delayed a-emission and that by the delayed emission 

of a. neutron which had occupied him previously: 

·-':--. '• 

+ n 
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Equivalent to this observed decay but escaping experimental verification is 

+ p 

Similar to the above instances of equivalent decays and delayed emission are: 
'·~ • ' I 

2a + K .. E .. 

The speaker set l:rl.mself the task of establishing the existence of c9 and, B9 and 

to determine their manner of decay., 

For this purpose it was possible to design a rather elegant experiment whose 

mechanics are indicated in the sketch of Fig., lo The proton beam of the linear 

(~ . . .. 
accelerator isJcontrolled energetically by means of a wheel equipped with a number 

of absorber windows of different thicknesses before it passed through an ioniza­

tion chamber filled m th boron trifluoride., A 'Wire extending alotlg the axis of 

the chamber received ionization pulses which are amplified and observed on an 

oscill,oscope screen~ The oscilloscope screen accommodat~d a visual time record 

of the voltage on the wire for a period extending for about 1/15 sec~ after the 

initial burst of ionization from the proton bewn.. The beam pUlse is removed from 

the screen by an electronic gate.. Any pulse that appear~ after this instant can 

be correlated with a delayed emission and the time elapsed between cause and event 

can,be read on the screen .. The circuits are designed so that only pulses initiated 

by heavy particles are observed.. Such pulses were observed and the h~lf-time of 

decay determined on the basis of the measured delays is 0.,65 sec .. 

Sine~ 'chemical methods of identification were clearly impossible reliance had 

to be placed on other meanso The possibility that the pulses were due to delayed 

) ., 



I ; 

UCRL 618 

-5-

particles from LiS was ruled out by the fact that the absorber wheel was designed 

to degrade the energy of protons to a value below the threshold for LiS production. 

Two checks showed that the activity was due to Bs. Be9 was bombardeu with 

protons and an attempt was made to detect delayed a-emission. An.y such activity 

would have to be due to Lis or B8 since it is-impossible to obtiu.n c9 from Be9 

·by proton ·bombardment., .At first, ari.y B8 which might have been produced fro~ Be9 

was 111Asked by the strong LiS activity., It was only after a magnetic field was ap­

plied and the posit:.;-on from B8 separated. from the electron from Li8 that the identi-

·fication ?ould be made by measuring the ~-energy in _triple coilJ.cidence and finding 

it to be 13.5 Mev. The ~-energy to be expected from the decay of c9 was calcu-

lated not to exceed 6.,5 Mev. 

The threshold proton energy for the production of BS from BlO was found to 

·be about 23 Mevo By setting up an energy and mass balance one finds that the reac-
: . ._-·.i '• . 8 ' 

tion ought not be represented by B10(p,p2n)B since this results in a larger mass 

for Be8 tha.ri for B8 but should in~tead be regarded as the emission of a triton, 

Two a.~di tional delayed ct-emi tters were found by filling the chamber with CH4 · 

one tim~ and with Ne another. From CH4, N12 was produced and identified by its 
-

17 Mev positron. Its decay is represented by the following scheme. 

1r1; 2 = o012 sec. 

1
• Ne20 yielded Na20 by a (p,n) reaction. The decay of Na20 proceeded according to 

the following pattern. 

20 *zo Na --~Ne 

\o16+ 
1t1; 2 = 0.25 sec. 

ct 
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The ·three delayed a,-emi ~ters which have been found are. members of- the. second order 

mirror nuc+ei seriesg 

\1 ~- ~H 6 Li8 '·BelO ·B12 cl4 -N-16 f ,' 
.. . a 

B 8* Blo*· 01s 
L:t4 Be6 B~ 010 Nl2 014 F'l6 Nl8 Na20 

An unsuccessful attempt has been made to verify the exis·tence of Be 
6 

and F16" 
. ': ... , 

··~,,·-·.'New'· TEi;~ig~~~'of 'a·r~vrlng Stilbene ·.Crystals., R. Leininger a 
,,,, .,.,...,i.'··· .. 

:. . . ·.~.~. · .. ~ 

At the present time the art of crystal growing is still in the trial and error 

stage., By following this procedure in the course of growing a large number of crys-

tals .for experimental use by the group directed by E .. Segre the technique has been 

improved with the result that larger and more perfect crystals are now produced., 

Formerly9 the ampules that contained the solution were lowered through a large 

temperature gradient 9 ·10°C p~r centimeter 9 with the result that cleavage occurred., 

Now the ampules are lowered more slowly through a temperature gradient of l/2°C/cm 

at the rate of 1.,75 in., per day., The oven in which the closely controlled tempera-

ture gradient is maintained is sketched in Fig., 2., One week is required to grow 

..-,,· .' ...._, :.: .. ·,u' . . . 

very large and flawless crystals .. 

Neutron Deficient Isotopes of Strontium2 S2 Castner., 

By bombarding rubidium with deuterons 9 three new isotopes of strontium have 

been foundg 

~ 81 82 83 

' 
4 hr., "'30 do 30 hr., ' 

Energy (Mev) Energy (Mev) Energy (Mev}. 

K - K K 
·sr 

~· ~+ 0.,09 = 2.,3 
' ... ' .. 

' 't j:;. 

.. ' e= ·o .. os. •· e=. a- 0.,4"" : .. 

l)' 0.,042 0 0.,3 "'6' 0.,5 



,, 

\ 

·Proton I 
------· 

beam 

UCRL 618 

-7-

Proton surge 
Amplifier 

I I 
I 

'---

~ 

Mechanism for Verifyi~g Delayed a-Emitters 

Fig .. 1 
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Apparatus for Growing Stilbene Crystals 

Figo 2 




