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di~tribulion of the triplct recoil electron, and ratio of pairs 
to tripIct~. Preliminary rcsults, based on onc-thonsand event~, 
indicatc that the pair opcning angle di5tribution follows 
Bor~cllino'~1 caleu la tion clo~('ly. The 1l10men tum d istribu tion 
of the tri plct recoil electrons is in fair agreemen t with an 
eva luation by Ruhrlich2 and thc ratio of. pairs to triplets oYer 
a wide rangc of cnergics abo\'e 100 l\le\' is roughly unity. 

• Support(·tI in part by the joint program of the Office of 0:'aval Research 
the U. S. Atomic EIlPrgy CO l1lmi.:~ i'1n. 

I A. Borsdlino. Pioys. Rc\'. 89. 1023 (1953). 
'J.1os~ph and F. Rohrlich. Rc\s. 110dern Ph)"s. (to be published). 

YS. Negative Helium Ion Fraction in an E:juilibrium Beanl 
in Hydrogen Gas. * '!'m:oIlOlm J ORGE:\SE:\, JR., CURlS 
KIlYATT, A:\D C. .\. SAl:TTER, Universily of lI.'ebraska.-A 
beam of heliul1l ions i, scnt throu gh a rcgion containing 
hydrogcn gas at about 30 J.L pressure. The emerging eCJuilibrium 
beam is analyzed in a magnet ic field in a , ·acuUIll. The ratio 
of the lle- ionsl- 3 to th e He+ ions will be shown for energ-ies 
from -to to 200 ke\· . The broad maximulll in the Ile-I I le+ 
ratio is 6.SXlO-· and occurs at 100 ke\·. Csing other data' 
the ratio of Ile- to tbe tota l beam is shown to have the 
maximum of 2.1 X 10-' at 130 kev, 

• Work 5upport~d by the U. S. Atomic Energy Commission. 
I E. Hnl()i~ n and 1. ;\!idtdal. Proc. Phys. S~c. (LonJon) A68. 815 (1955). 
'P. ~1. \\"indham (I al .. Bull. .-'om. Phys. S,c. Ser. II. 2. II (19571. 
'V. M: Dukdskiicl al.. J. Expll. Th.oret. Phy • . (L".S.S.R .l 3. i64 (1956). 
• Stein. Barnell. and E\·ans. Phys. Rev. 96. 96. 9i3 (1954). 

Y9. Collection of Ions Produced by Alpha Particles in Air. 
Z .. BAY A)'D H. H. SELIGER, ,\'alio/lal Bureau oj-5l:l11dards .­
One of the important assul1lptions in the measurement of the 
average energy expended in producing an ion pair in air 
(lV. i ,) by. alpha particles is that recombination efTects ran be 
accounted for by extrapolation to in tinite lieid strength on 
the basis of the J affe theory. This extrapolation method was 
recently challenged by \\"ingate, Gross, and Failla l who 
concluded , from an obsen'ed pressure-dependence for satura­
tion ionization currents, tha t yalues of !r.i, for alpha particles 
obtainrd at atmospheric pressure are in serious doubt. As a 
part of onr program to determine W. i , for alpha particles, we 
have therefore il1\'estigated tbe range of validity of the 
extrapolation methods under usual conditions of measure­
ments. Our measurements in air with PoOlO-alpha particles 
over a pressure range from 0.25 to 2.5 atmos gave extrapolated 

saturation currents indepcndent of pressure within ± 0.3%. 
thc cxpcrimcnta l uncertainty of our data. \\'e thcrefore con­
clude that thc usual cxtrapolation mcthods can bc applied 
with conlidcncc in absolute IV mcasurements. The experi­
Illcntal techniqucs used and thc diffe rcnces between our 
resu lts and th e conclusions of \\" ingate, Gross, and Faillal 

wi ll be discussed. 
I Wingate. Gross . and Failla. Phys. Rev. 105.9:9 (1957). 

YlO. Charge Transfer Cross Sections for Protons in H 2•• 

T. 1\I. D01'AHUE, \\". H. KAS:-;ER, t A:-<D J. NOLAN, University 
of Pittsburgh.-flleasurcments of the cross scc tions for 
electron capture and loss by protons and hyd rogcn atoms in 
II2 in the energy range from 2.4 to 70 kcv have been made by 
a combination of ncw methods. These involve the employ­
mcnt of a sequence of nine idcntical condensers to collect 
slow ions in thc measurement of 0"10 or to remove charged 
particles in the mcasurcment of 0"01 and (0"1 0+0"01) . The 
method eliminates unccrtainty concerning end corrcctions 
and seconJary emission. Thc results for 0"1 0 lie considerably 
bclqw those pre"iollOly reported, the maximum of 3.6 X 10-18 

cm: occurring at OA9 kev. Belo\\" this pcak 0"1 0 is accurately 
proportional to the one-th ird power of the energy. 

• Supporteo by the Office of Naval Research. 
t Present address : The Vniversity of 1laryland . 

Y 11. Investigation of the Energy Loss per Ion P air for 
Protons in Various Gases.* H. V. LARSON, General Electric 
COIII/Jally.-\ ·alucs of w for protons in A, N., CO., air, and 
tis~ue equh'alcnt gas were determined. A 2-Mev posith'e ion 
accclerator was used as the source of protons. Thc energy of 
the protons was determined by a precision gaussmeter tha t 
was calibrated by the Li (P,1/. ) and T (1',11) reactions. These 
protons \H're scattered from a goid foil il1 to a parallel plat~ 
ionization chamber. The fast electron pulses were collected 
on one electrode, amplified, and counted. The positive ion 
charge was collected on the othcr clectrode and measured by 
means of a standard capacitor that was connected bctween 
the input and feedback terminals of a vibrating-reed elcctrome­
ter. The ya lue of ,;: for 2-Mev protons iil argon gas is 26.53 
±0.24 ev/ip; the other w values will be reported at the 
mceting. 

* This pRper describes in par~. work done under contract bf'tween the 
General E lectric Company and the U . S. Atomic Energy Commission. 

SATURDAY AFTERNOO~ AT 1 :30 

NBS, East Building 

(E. BURSTEIN presiding) 

Solid-State Physics, MosUy Nonmetals 

'\Z1. Shock-Induced Phase Transitions in Nonmetallic 
Elements. R. GRO\'ER, R. 11. CHR ISTl.\:'>,. AND B. J . ALDER, 
Unil'crsily of Call/omia , Lil'crmorc.-The amazing rapid ity 
with which phase transitions can be inJuced by shocks has 
been cunfirmed by further experimentsl on phosphorus and 
carbon. In addition the phosphorus data show that the transi­
tion pressures dilTer sig-niflcantly from . tatic compression 
data. The amorphous phases of carbon and phosphorus (red) 
irrc \'ersibly transform to the crystalline phase as conflrlned 
by conducti\'i t y, reCO\'ery, and eqlla lion-of -state experimcnts. 
130th of these transforma tions are of a sim ilar crystall ine 
nature and require the c>' tabli"hment of long-rang-e order. 
The one for phosphorus occu rs at about 25 000 atmo~phcres 
aud 200°C while in st.ltic experiments at 20°C, a t least 

45 001) atmospheres is required. The tranSItIOn from yellow 
phosphorus to black, on the othcr ha nd, which in volves the 
breaking of bonds, occurs d yna mically a t about 80000 
atmospheres and a somewhat higher temperature, as opposed 
to 12 000 atmospheres and 200 °C statica lly. 

• :-low at General Electric Co .. Phihdelphia. 
I R. II . Christia" anci U. 1. Alder. Tenth Anniversary l\!eeting of the 

Division of Fluid U~1n:lmics. 

Z2. Electrical Conduction in Type A Zeolite. \Y. PERlA, 
llol/{:ywcll Research emler (introduced by O. S. Lutes).­
Zeolites arc a cbss of a lum inosilicates IUl\'ing a three­
dimensiona l framcwork structure, featuring the occurrcnce of 
large cavitics in the crystallographic unit cell. A structure 
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