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OF ISIDOR FANKUCHEN

J. D. H. DonNav, The Johns Hopkins Uniaersity
Baltimore, Maryland,
On June 28, 1964 in Maimonides Hospital in tsrooklyn, I. Fankuchen
succumbed to cancer after a fortnight of hospitalization. On that day
crystallographers the world over suffered a grievous loss. American
crystallography,without "Fan," wiII never be the sameagain. American
crystallography,without him, would not be what it is today.
Isidor Fankuchen was born in Brooklyn, New York, on July 19, 1905.
His parents were of modest means: young Isidor, who had two brothers,
Leon and George,cannot be said to have been spoiled!Intelligent and a
hard worker, he was admitted to Cooper Union, where he obtained his
B.S. in 1926.He attended Cornell University as HecksherFellow (192933), married Dina Dardickin 1931,and receivedhis Ph.D. under C. C.
Murdock in 1933. He went to England for post-doctoral study, as a
Fellow of the Schweinburg Foundation. He worked in Manchester (3436) under Sir Lawrence Bragg, at the Crystallographic Laboratory in
Cambridge (36-38) and at Birkbeck College in London (38-39) under
ProfessorJ. D. Bernal. Back to U.S.A. he held a National Research
Fellowship in protein chemistry at the Massachusetts Institute of
Technology (39-41), was associatedirector of the AndersonInstitute for
Biological Research in Red Wing, Minnesota (41-42), and joined the
faculty of the Polytechnic Institute of Brooklyn in 1942. (That year he
was awarded a secondPh.D., from Cambridge University.) At the Institute he became the Head of the Division of Applied Physics in 1946.
First and foremost Fankuchen was a teacher. He taught all the timel,
But what a magnificent teacher he was, what forceful drive, infinite
patience,and contagiousenthusiasmlHe organizeda monthly seminar,
which he called the "Point Group" in tribute to the English "Space
Group" it was to emulate. The Point Group became a thriving instituttion, which drew its audiencenot only from Brooklyn and the New York
metropolitan area, but from the whole Eastern seaboard. Brooklyn attracted such men as P. P. Ewald (in 1949),R. Brill and David Harker
(in 1950); with H. F. Mark already there, it turned into a teeming
center of crystallography, where many outstanding crystallographers
were trained.
In addition to his regular lectures during the academic year, Fankuchen launched a two-week summer course in r-ray diffraction, aimed
primarily at full-fledged technicians and scientists in other disciplines.
Research people of all kinds flocked to his laboratory. Professor Fankuchen was a realist: he knew he could not lure outside scientists to
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Brooklyn for more than two weeks,but he also knew just what he could
give them in two weeks. The impact of this course on our scientific community has been startling: "Fan's two-week wonders" would return to
their respective institutions, with a basic understanding of crystallography and an appreciation of what r-ray diffraction can do. One of them
-the one who really made his master proud-is a journalist, a wellknown scienceeditor, who got enough inspiration out of the course to
want to publish a crystal structure (He didl). In 1963 Fankuchen's
former students presented him with a Festschrift,in the form of special
issuesof the LlorelcoReporter.
Among Fankuchen's scientific contributions are many crystal structures. He was especiallyconcernedwith macromolecularcompoundsand
with polymers; with low-temperaturestudiesand with instrumentation.
With Bernal and co-workershe showedthat solutionsof tobaccomosaic
virus in capillary tubes behave as two-dimensional crystals with nematic
structure and that tomato bushy-stunt virus crystals are body-centered
cubic, with a large cell, which contractson drying. In the field of watersolubleproteins, the striking So-oscillationpattern of a single crystal of
wet chymotrypsin,publishedin 1938 (with Bernal and Perutz), will long
be remembered!The monumental steroid monograph (with Bernal and
Dorothy Crowfoot) gives crystal data for over eighty sterol derivatives.
I particularly remember his exquisitely fine work on fi.bers(natural and
synthetic, chain polymers, fibrous proteins, etc.), for which he used a
microbeam and devised his r-ray microcamera (which I built with his
help during the war). Fankuchen was skillful with his hands (a pay-off
from the time he put himself through schoolby working in a radio shop)
and loved building aII kinds of laboratory gadgets:the,,twiddler", the
"guillotine", the "heating wire", and others! He was the complete
crystallographer,insisting that all available tools must be used to correlate structure, optics and morphology. In instrumentation we owe him
the condensingmonochromatorand a widely useddevicefor taking r-ray
diffraction patterns at low temperatures. The dental profession can
thank him for many investigationsof teeth and bones.As mineralogists
we will remember his work on the stilpnomelaneminerals and his lowanglescatteringstudy of chrysotile.
From 1948 on, Fankuchen served as American editor of Acta Crystallographi,ca.He examined about 1500 manuscripts in the last sixteen
years,readingevery one of them, nearly always submitting his own judgment to his carefully chosenrefereeswhile requestingtheir independent
appraisal. Thanks to his keen critical sense and his absolute scientific
integrity, he fulfilled his editorial duties with unusual distinction and
success.
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He did other things for the profession:he createdthe Polycrystal Booh
Service, where any crystallographic book can be purchased, and organized an Employment Service, which he ran benevolently for many
years.
Fankuchen was a fellow of our society. A charter member of the American Society for X-Ray and Electron Diffraction and of the Crystallographic Society of America, he becamethe first president of the American CrystallographicAssociation,after the two societiesmergedin 1950.
He was the chairman of the USA National Committee for Crystallography and had been a member of the American delegation to nearly all
the international congresses
of crystallography.He was invited to spend
four months of 1954 at the Weizmann Institute of Science.He was a
member of the American Chemical Society and of the Soci6t6frangaise
de Min6ralogie et de Cristallographie;a fellow of the American Physical
Society,the Physical Society (of London), the American Associationfor
the Advancementof Science,the New York Academy of Science,and the
Harvey Society.
As a man Fankuchen had a warm and outgoing personality. His kindnessand helpfulness to all, but especially to students (even high-school
kids)-and to newcomersin the field, were legendary.Besideshis boisterous friendliness,hehad other human qualities that endearedhim to all:
he was a family man, good to his wife and proud of his son Arthur; he
Ioved his work; he was tolerant, yet spoke his mind; and he strove for
social justice. During the last three years, his unflinching and smiling
couragecompelledadmiration: aware though he was of his mercilessillness,he took his great suffering in stride, never permitting it, till the
very end, to alter the courseof his life or of his work. "Fan", the good
teacher, taught us more than r-ray diffraction I
The Fankuchen Memoriol Fellowship in X-ray Crystallography, estabIishedby the contributions of his many friends, will perpetuatehis name
at the Polytechnic Institute of Brooklyn.
Brnrrocnepnvor I. FeNxucnrN
1933
I. Fankuchen, Stabilizing of cold cathode r-ray tubes. Rn. S ci. I nstr. 4, 593.

r934
I. Fankuchen, X-ray patterns of crystalline urease and pepsin. "L4CS,56, 2398.

1935
I. Fankuchen, A nomogram for computing structure Iactors, Z, Kr'i"st. 9O, 284.
I. Fankuchen, Crystal structure of sodium uranyl acetate. Z. Krist. (A) 91, 473.
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1936
I. Fankuchen, Structure of silver uranyl acetate. Z. Krist. (A) 94,212.
F. C. Bawden, N. W. Pirie, J. D. Bernal, and I. Fankuchen, Liquid crystalline substances
from virus-infected plants. N oture, 138, 1051.

1937
I. Fankuchen, A condensingmonochromator for n-rays. Noture,139,193.
J D. Bernal and f. Fankuchen, Structure types of protein crystals from virus-infected
plants. N ature, 139, 923.

1938
D. M. Crowfoot and I. Fankuchen, Molecular weight of a tobacco seed globulin. Natwe,

r4r, 522.
J. D. Bernal, I. Fankuchen, and M. Perutz, An *-ray study of chymotrypsin and haemoglobin. N alur e, l4l, 523.
J. D. Bernal, I. Fankuchen, and D. P. Riley, Structure of the crystals of tomato bushy
stunt virus preparations. Nature, 142, 1075,
I. Fankuchen, On the structure of built-up films on metals. Phys. Rn.53r909.
I. Fankuchen, Intense monochromatic beams of *-rays. The Physical Rniew,53, 910.
C. O. Hutton and I. Fankuchen, X-ray investigation of the stilpnomelane group of minerals.Min. Mag.25, 172.
1939
I. Fankuchen and D. P. Riley, A derived Patterson analysis of the skeleton of the cyclol
C: molecule. Noture, 143, 648.
J. D. Bernal, I. Fankuchen, and D. P. Riley, X-rays and the cyclol hypothesis. Nalure,
t43, 897.
I. Fankuchen, Discussion of a paper by C. A. Beavers on Fourier series. Pzoc. Physical
Soc. 51, 665.
1940
J. D. Bernal, D- Crowfoot, and I. Fankuchen, X-ray crystallography and the chemistry
of the steroids. ParII. Phil. Trans. Roy. Soc. A239, 135.
J. D. Bernal and I. Fankuchen, An r-ray and crystallographic study of ribonuclease.
J. Gen. Physiol. 24, 315.
t94l
B. E. Warren and I. Fankuchen, A simplified correction factor for equi-inclination Weissenberg patterns. Rezt.Sci. Instr. 12r 90.
[. Fankuchen, Evidence from *-rays regarding the structure of protein moleclles. Ann,
N. Y . Acad. Sci. 41, 157.
J. D. Bernal and I. Fankuchen, X-ray and crystallographic studiesof plant virus prepara^
tions. /. Gen. Physiol.25, l7l.
I. Fankuchen, X-ray diffraction studies of protein preparations. Coltl Spring Eorbor
Symposi,o on Quanti.tatitseBi.ology,9, 798.
1942
L Fankuchen, Some *-ray diffraction measurementson biotin. f ACS,64, 1742.
I. Fankuchen, X-ray and optic measurementsoI b-lactoglobufin. JACS,&t25M.
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I. Fankuchen and H. Mark, Improved *-ray technique for the study of natural and synthetic fibers Record.oJ Chemi.calProgress, Hooker Sei.entif,cLibrary,4, 54.
f. Fankuchen, X-ray difiraction data on ferritin and apoferritin. f. BioL Chetn. l5O, 57.
t9M
I. Fankuchen and H. Mark, X-ray studies of chain polymers. L of Appl,. Physics.15, 364.
I. Fankuchen and M. Schneider, Low angle r-ray scattering from chrysotiles. IACS,66,

500.
and I. Fankuchen, A simple crystal monochromator fior r-rays. Rea.
J.D.H.Donnay
Sci. Instr.15, 128.
1945
M. H. Jellinek and I. Fankuchen, X-ray difiraction examination of gamma-alumina". Ind.
and Eng. Chem.37,758.
L Fankuchen, X-ray studies on compounds of biochemical interest. Ann. Rer. Biochanistry,14,207.
f . Fankuchen, X-ray difiraction. Chapter 15 of "Physical Methods of Organic Chemistry,"
A. Weissberger,ed., Interscience Publ., New York.
L Fankuchen, X-ray difiraction and protein structure. Advances in Protein Chemistry,
Academic Press, New York, 2387.
1946
I. Fankuchen, M. Schneider, and J. Singer, Some r-ray crystallographic data on DDT.
Seimce, 103, 25.
M. H. Jellinek, E. Solomon, and L Fankuchen, Measurement and analysis of small angle
r-ray scattering. Ind.. anil Eng. Chem.,Anal. Ed.. 18, 172.
I. Fankuchen and H. Mark, X-ray diffraction and the study of fibrous proteins. Chapter 28
of "Currents in Biochemical Research," D. Green, ed., Interscience Publishers, fnc.,
New York.
M. Erchak, I. Fankuchen, and R. Ward, Reaction between ferric oxide and barium carbonate in the solid phase. Identification of phases by r-ray difiraction. -I,4 CS, 68, 2085.
M. Schneiderand I. Fankuchen, X-ray study of some DDT analogs,IACS,68,2669.
1947
H. S. Kaufaman, I. Fankuchen, and H, Mark, An r-ray examination of cyclooctatetraene.
J . C h e m .P h y s . 1 5 , 4 1 4 .
A. Hirschman, A. E. Sobel, B. Kramer, and L Fankuchen, An *-ray diffraction study of
high phosphate bones. -/. BioI. Chetn.171,285.
1948
H. S. Kaufman, I. Fankuchen, and H. Mark, Structure of cyclo-octatetraene, Nahtre, 16l,
165.
L Fankuchen, M. E. Bergmann, and H. Mark, A few experiments on the crystallinity of
polyamides. Textile Research f onrnal XVIII, 1.
Benjamin CarroII and L Fankuchen, Small-angle r-ray scattering from metal deposits made
by evaporation. J. Chem. Physies,16, 153.
H. S. Kaufman, A. Sacher, T. Alfrey, and I Fankuchen, Side chain crystallization in
alkyl polyacrylates. J A CS, 70, 3747.
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E. Miller, I. Fankuchen, and H. Mark, X-ray diffraction studies of synthetic polypeptides'
R e s e a r c h , 1 r7 2 0 .
M. H. Jellinek and L Fankuchen, The application of *-ray difiraction to the study of solid
catalysts. A Chapter in "Advances in Catalysis," vol. 1, Academic Press, New York.
I. Fankuchen, Some techniques in o-ray difiraction. Proc. oJ the Ind.ian Acad.e.myoJ Science,

xxwfi.
1949
H. S. Kaufman and L Fankuchen, X-ray diffraction (A Review)' Analyti'cal Chemistry,
27,24.
A. E. Sobel, A. Hanok, H. A. Kirshner, and I. Fankuchen, Calcification of teeth: Comparison of some properties of human and rat teeth. J. Dental Research, 28, 61.
A. E. Sobel, A. Hanok, H. A. Kirshner, and I. Fankuchen, Calcification of teeth, III.
X-ray difiraction in relation to changes in composition. f . Biol. Chem. 179, 205E. Miller, I. Fankuchen, and H. Mark, Polymerization in the solid state J. Appl'i'ed
Physi.cs,20, 531.
M. Bergmann and L Fankuchen, Modification of x-ray diffraction micro-camera to permit
study of long spacings. Reo. Scienti'f.c Instr.20, 696.
M. A. Jellinek and I. Fankuchen, X-ray examination of pure alumina gel. Ind'. and Eng.
Chem.41,2259.
H. S. Kaufman and I. Fankuchen, A low temperature single crystal r-ray diffraction techn i q u e . R a z .S c i . I n s t r . 2 0 , 7 3 3 .
1950
H. S. Kaufman and I. Fankuchen, X-ray difiraction (A Review). AnaJ. Chem.22,76.
L Fankuchen, F. Askham, and R. Ward, Preparation and structure of lanthanum cobaltic
oxide. "L4CS, 72,3799.
1951
I. Fankuchen and M. E. Bergmann, X-ray diffraction studies of inclusion bodies found in
plants infected with tobacco mosaic virus. Scimce, l13' 415.
F. M. Wrightson and I. Fankuchen, A monochromator ior r-ray powder camera. Rett. Sci.
Instr.22r 2l2.
B. Post, R. S. Schwartz, and I. Fankuchen, An improved device for r-ray difiraction studies
at low temperatures. Reo. Sci. Instr.22r 2l8.
E. Klein, O. R. Trautz, H. K. Addelston, and I. Fankuchen, An x-tay difiraction microcamera and the specimen preparation for study of tooth structure. f. Dentol' Res.
30,439.
R. S. Schwartz, B. Post, and I. Fankuchen, X-ray investigation of t-butyl chloride and
t-butyl bromide. J ACS, 73, 4490.
B. Post, R. S. Schwartz, and I. Fankuchen, X-ray investigation of crystalline cyclopentane
and neohexane.JACS, 73, 5113.
S. W. Strauss, I. Fankuchen, and R. Ward, Barium cobalt oxide of the perowskite type.
JACS,73,5084.
1952
F. Holtzberg, B. ?ost, and I. Fankuchen, The crystal structure of formic acid. J. Chem.
Phys.2O,198.
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J. Singer and L Fankuchen, The crystal structure of 2-methanilamido-5-Br-pyrimidine.
A c t a C r y s t .5 , 9 9 .
B. Post, R. S. Schwartz, and I. Fankuchen, The crystal structure of sulfur dioxide. Acta
LrNSI.J.JtZ.

H. S. faufman and I. Fankuch en, X-ray diffraction (A Review). Anal. Chem.24,20.
R. S. Schwartz, R. Ward, and f. Fankuchen, The products of thermal decomposition of
chromium trioxide. JACS,74, 1676.
L. Suchow, R. Ward, and I. Fankuchen, Compounds of the alkali metals and chromium
of the type MCraOs. JACS,74, 1678.
C. Frankel and I. Fankuchen, Investigation of the chemistry of dental amalgams by r-ray
diffraction. f . Amer. Dent. Assn.4r 542.
J. Ladell, B. Post, and I. Fankuchen, The crystal structure of nickel carbonyl. Acta Crystr.
5, 795.
B. Post and I. Fankuchen, "Low temperature bulletin," 2nd ed., Div. Applied Physics,
Polytechnic Institute of Brooklyn.

1953
J. Brous, f. Fankuchen, and E. Banks, Rare earth titanates with a perovskite structure.
Acta Cryst. 6, 67.
F. Holtzberg, B. Post, and I. Fankuchen, The crystal structure of formic aci.d. Acta
Cryst. 6, 127.
B. Post and I. Fankuchen, Low temperature r-ray crystallography. AnaI. Chem. 25r 736.
A. Hirschman, A. Sobel, and f. Fanluchen, X-ray difiraction study of calcification in
vitro in relation to composition. J. Biol,. Chem.2O4, L3.
H. Steinfink, J. Ladeil, B. Post, and I. Fankuchen, A low temperature Weissenberg r-ray
camera. Reo. Sci. lnstr.24.882.
1954
H. S. Kaufman and I. Fankuchen, X-ray difiraction (A Review). And. Chem.26,3l.
1955
F. Meller and I. Fanluchen, The crystal structure of tin tetraiodide. Acta Cryst.81 343.
H. Steinfink, B. Post, and I. Fankuchen, The crystal structure of octamethyl cyclotetrasiloxane. Acta Cryst.8, 420.
B. Post and I. Fankuchen. "Crystal Structure." Encyclopedia Americana.
1956
B. Post and I. Fankuchen, X-ray diffraction (A Review). Anal. Chem.28,597.
R. S. Williamson and I. Fankuchen, An investigation of simultaneous reflections. ,4C.4
meel.ing,French Lick, Iniliana, Program ond. Abstracts, p.20.

1957
M. Miksic, N. Norman, and B. Post, X-ray difiracJ. Bregman, f. Fankuchen, l.L.Katz,
tion studies at low temperatures. Acta Crysl. 10r 807.
1958
L Fankuchen, X-ray difiraction (A Review). Anatr. Chem.30, 593.
A. N. Fankuchen and I. Fankuchen, Detection of polarization by biological organisms.
Natwe, 182, 1372.
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1959
E. J. Felten, I. Fankuchen, and J. Steigman, A possible solution to the matrix problem in
r-ray fluorescencespectroscopy.Anal,. Chem. 31, 7771.
R. S. Williamson and I. Fankuchen, Double crystal r-ray monochromator-collimator.
Rn. Sci.. I nstr. 30, 908.
1960
I. Fankuchen, On measurement of intensities of unresolved powder lines, in M. J. Buerger,
"Crystal-Structure Analysis, Wiley, p. 78.
1962
H. L. Yakel and I. Fankuchen, Systematic multiple diffraction in equi-inclination Weissenberg goniometry. Acta Cryst. 15, 1188.
1963
L Fankuchen, Fine angle adjustments. A new use of the Weissenberg goniometer. ,4cla
Cryst. 16,930.
A. L. Bednowitz and f. Fankuchen, Crystal and molecular structure of di-(3,3'-isoxazoIine). Acta Cryst.16, (13), A 62.
J. Sauro, L Fankuchen, and N. Wainfan, X-ray interference structure in the specularly
reflected radiation from thin frlms. Fhysical Rer.132, 1444.
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AUGUST PEGAU

RevlroNr S. EouuNlsoN, University of Virgi.nia,
Chorl oltesville, V irgi n i a.
Arthur August Pegau, former teacher of mineralogy and petrography
at the University of Virginia and a member of the Virginia Division of
Mineral Resources,formerly Virginia Geological Survey, died in CharIottesville,Virginia on May 26, 1963.Becauseof ill health, he had been
inactive for a number of years,but his suddenpassingshockedhis many
friends.
Arthur Pegau,son of August H. and Lucy McKee Pegau,was born on
March 17, 1894,in Port Walthall, Chesterfi,eldCounty, Virginia. Af ter
graduating from high schoolat Chesterin 1915,he entered the University of Virginia and earned the B.A. degreein Natural Sciencesin 1919
and the M.A. degreein Chemistry and Geologyin 1921.To broaden his
background in science he continued as a post-graduate student at the
University of Virginia and took special coursrs in mathematics, physics,
physical chemistry, and geology during the l92l-'22 session. At the
close of the sessionhe was awarded the Bennett-Green Fellowship for
foreign study, with a tenure of four years. However, due to post-war
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conditions,he was unable to study abroad and choseCornell University
to pursue his studies in mineralogy, petrography, economic geology,
and physical chemistry. After receiving the Ph.D. in geology from
Cornell University in 1924he was invited to join the teaching staff of the
Department of Geologyof the University of Virginia-a position he held
until 1948.
As a student and as a member of the staff in the Department of Geology
he had the distinction of instructing in the laboratories of biology,
t9l7-'I9; chemistrl', 1920-'21; and physics, 1943-'45. From 1926 to
1948, Dr. Pegau served on a part-time basis as mineralogist for the
Virginia GeologicalSurvey and as a full-time member of the Survey from
1948 to his retirernent in 1960. One of his duties, while associatedwith
the Survey over a period of about 35 years,was to examineand report on
specimensof minerals,rocks, and ores sent to the officesby residentsof
the Commonwealth.
Dr. Pegau's field investigationsand most of his geologicalinterests
were in the Virginia Piedmont. f)uring the early part of his career he
made geologic maps of the Chatham and Danville quadrangles, which
were incorporated in the 1928 edition of the Geologic Map of Virginia,
and made extensivestudiesof the Petersburggranite and adjoining rocks
in the southeasternpart of the Piedmont. His interest in pegmatite
depositsbegan in the early twenties and the results of these investigations were describedin his dissertation for the Ph.D. in 1924 and in
Bulletin 33 of the Virginia GeologicalSurvey.
Dr. Pegau was primarily a teacherand it was to his students,both at
the graduateand undergraduatelevel, that he willingly devoted most of
his time and energy.His gentle manner, good humor, and especiallyhis
ability to present scientific subject matter in simple terms will long be
rememberedand appreciatedby his students,including the writer.
He was a fellow of the Mineralogical Society of America, of the GeoIogical Society of America, and of the American Associationfor the Advancementof Scienceand a member of the Virginia Academy of Science,
American Associationof University Professors,Sigma Gamma Epsilon,
and the Societyof the SigmaXi.
On June 29, t927, he married SusanWills, who survivestogether with
their daughter, Lucy Byrd of Farmington, Conn.l two brothers, Dr.
Paul M. Pegauand Henry H. Pegauof Woodbury, N. J.; and two sisters,
Mrs. Paul Hyman of New lVlexicoand Miss Edith Pegauof New Jersey.
Brsr;ocnApnyor.Anrnun Aucusr Pnc.tu
Collaboratedin petrology.In "Pyroclastic geologyof Oahu" by C. K. Wentworth: Bernice
P. BishopMus. Bull,.30,91-101,1926.
The Rutherfordmines,AmeliaCounty,Virginia:Am. Mineral.13, 583-588,1928.
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Pegmatites of the Ameiia, Goochland, and Ridgeway areas, Virginia: Am. Jouy. Sci,. 5th..
ser. 17, 543-547 , 1929.
O r i g i n o f p e g m a t i t e s( a b s . ) : V i , r g i n i a A c a d . S c i , . P r o c . l o r1 9 3 0 - 3 1 , 3 9 , 1 9 3 1 .
Pegmatite deposits of Virginia : V o. Geol Suro Bull. 33, 123 p., 1932.
The geology of Brunswick County, Virginia (abs.): Virginia Acad.. Sci, , Proc. Jor 193l-JZ,
58, 1932.
Virginia minerals (abs.): Virginia Aca"d..Sci. Proc. for 1932-33,50, 1933.
Rare minerals in Virginia: Am. Chem. Soc.,Va. Sect.BuIl.ll, no. 5, 64-67,1934.
Petrography of the rocks. In "Geology of Vitilevu, Fiji" by Harry S. Ladd: Bernice P.
Bishop Mus. Bull 119,36-48, 1934.
Petrography of the marbles. In "Marble prospects in Giles County, Virginia" by A. A. L.
Mathews: Va. Geol. Surzt.BuIl.40,36-41, 1934.
A comparative study of the pre-Cambrian and post-Cambrian granites of Virginia (abs.):
Virginia Acad..Sci. Proc Jor 1933-31,52-53,1934.
The age of the Virginia pegmatites (abs.): V,irginia Acad..Sci. Proc. Jor 193+35, 62,1935.
Mineralogy of the Virginia diabase: Am. Mineral,.22, 872 874, 1937
(with Nelson, Wilbur A.) The geology of Charlottesville and vicinity (abs.): Virginia
Aead..Sci. Proc. for 1936-37,73-74, 1937.
The Petersburg granite in the southeastern Piedmont, Virginia. (abs.): Virginia Acad..
S c i . P r o c .f o r 1 9 3 7 3 8 , 7 1 , 1 9 3 8 .
(with Bloomer, Robert O.) Geology and mineral resourcesof the Piedmont in the vicinity
of Richmond, Virginia (abs)'. Vi.rginia Acail.. Sci Proc. Jor 1938-39,58 59, 1939.
Map showing distribution of the Petersburg granite in southeastern Piedmont, Virginia
(abs.): tr/o.Jour Sci. l, no. 7, 243,1940.
Distribution of Petersburg granite in southeastern Piedmont, Virginia (abs.): GeoI. Soc.
Am. Bull. 5r, 2004, 1940.
(with Overstreet, W. C.) Occurrence of martite in micaceoushematite near Esmont, Virginia: Am. Mi.neral.26, 512, 1941.
(with Bates, J D.) Some little-known minerals of the Bear Mountain section of the Hudson
Highlands, New York: Am. Minerol. 26, 673 674, 1911.
A review of the literature on granodiorite in Virginia (abs): I/o Jour. Sci.3, no. 6,
250, 1942.
Recent notes on Virginia pegmatites (abs.): Vilginia Acod. Sci. Proc. Jor 1913-41,60'
61,19M.
Martite from Virginia, is it a pseudomorph of magnetite or dimorph of hematite (abs.):
Virginia Acad..Sci. Proc. t'or 1915-16,88-89, 1946.
The geology of Chesterfield County, Virginia (abs): Virginio Acad. Sei. Proc.Jor 1918-49,

r3Gl37, 1949.
Geology of the titanium-bearing deposits in Virginia, iz Snyder, F. G., ed., Symposium on
mi,neral resourcesoJ the southeasternUnited,Stales, p. 49-55, 1950.
The geology and petrography of meta-pyroxenites in Virginia (abs.): tr/4.Jour. Sci. n ser.
l, no. 4, 379, 1950.
(and Friedman, G. M.) The results of recent investigations of emery deposits in Virginia
(abs.): Iza.Jour. Sci n. ser.2, no 4,344, 1951.
(and Brent, W. B.) Granites and phyllites of southeastern Piedmont of Virginia and their
relation to the tectonic map of this area (abs ): Geol.Soc.Am. Bull. 66, 1695, 1955.
A preview of recent literature on the geology and origin of pegmatites (abs.): Vo. Iour. Sci.,
n. ser. 5, no. 4, 305-306, 1954; Ceol'.Soc Am. BvIL 65, 1366, 1951.
Titanium: Va. Di.a. oJ Min. Res , Min. Res.C,irc.5,77 p., 1956.
Mineral collecting in Virginia: Vo. Mi.nerals,3, no. 2, 6 p., 1957.
Virginia manganese minerals and ores'-a selected bibliography with excerpts: Va. Dia.
of Min. Res.,Mi,n. Res. Circ.7, 24 p., 1958.
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NIEMORIAL OF CHESTER BAKER SLAWSON
RcvNolrs M. DBlTNrlrc, Dept. oJ Geologyand.Minerology, The
University oJ Michigan, Ann Arbor, Michigan.
For nearly lorty years one of the most energetic and vital figures in
mineralogy at The University of Michigan was Chester Baker Slawson,
better known to his friends and colleagues as "Chet". His death on
March t2,1964, at St. JosephMercy Hospital in Ann Arbor brought to
an end a brilliant career as teacher, counsellor, research scientist, and
consultant in industrial diamonds and strategic minerals.
To expressadequately what this man meant to so many of us who had
been privileged to know him is not only difficult; it is virtually impossible.
The incidents which one recalls have such a personal flavor that they
belong to those individuals who experiencedthem. Each of us who was
associatedwith him will remember his boundless energy, his willingness
to help those willing to help themselves, his personal interests in his
students, his sense of fairness, and his generosity. The number and
variety of his friendships were legendary.
In July, 1963, Chet had completed a teaching assignment in the
summer sessionat the University and had gone to his cottage in LeeIeenau County, near Northport, to relax and make final preparations for
his last sabbatical leave from his teaching post at the University. Plans
were under way for a trip to South Africa via England; but in August, his
health became impaired, and by September, hospitalized in Ann Arbor,
he cancelled plans for his trip. Hopefully, he would resume his teaching
in the spring; his leave could be rescheduled;butit was not to be.
The esteemwith which his former students regarded ProfessorSlawson
was evidenced by the number of them who travelled long distances to
attend the memorial servicesheld on March 15, 1964. Scoresof letters,
telegrams, and cards came both to the Geology and Mineralogy Department and to his widow, Ethel F. Slawson, most containing not only
words of sympathy but recollections of pleasure and reminiscencesof
associationswith ProfessorSlawson.
It is significant that on that Sunday afternoon, following the services,
was initiated the plan for a living memorial to Chester B. Slawson by
seven of his former students, Ph.D. mineralogistswho wished in some
material way to help others, particularly mineralogy students of succeeding generations, as Professor Slawson had so many times aided them
when they were on campus. Thus it was that on the following Monday
morning, arrangements were made to establish the Slawson Memorial
Fund at the University. This fund rapidly became a reality as contributions have been receivedand it was formally set up in May, 1964.The
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main purpose of the fund is to provide assistancein various ways to
students,thus perpetuatingProfessorSlawson'sideals.
Chester Baker Slawson was born in Greenville, Michigan, April 21,
1898. He received all of his academic degreesfrom The University of
M i c h i g a n : t h e B . S . i n 1 9 1 9 ,t h e A . M . i n 1 9 2 0 ,a n d r h e P h . D . i n 1 9 2 5 .
His dissertation,completedunder the direction of ProfessorEdward H.
Kraus, was on the Thermo-OpticalPropertiesoJ Heuland.ite.He joined the
faculty of the Department of Mineralogy of The University of Michigan
as an instructor in 1920,leaving in 1921 to serve as a geologistfor the
Michigan GeologicalSurvey and to work as Michigan high schoolrepresentative for the American Book Company. In 1925, he rejoined the
faculty of the Department of Mineralogy of The University of Michigan
as instructor and was promoted to the rank of assistantprofessorin 1931.
In 1939he becameassociateprofessorand in 1946 was advancedto full
professorialrank.
His first love in teaching was his course in optical crystallography,
which he approachedin a very sound and fundamental manner. Closeto
this was his coursein gems and gem materials. In his teaching and in his
research he displaved his excellent working knowledge of traditional
quantitative chemical analysis. He not onlv served the University ably
as a teacherof mineralogy,crystallography,and petrology,but also as an
academiccounselorfrom 1937through 1946.
ProfessorSlawsonhad a deep and abiding interest in the problems of
students, not only those he taught, but also those he counseledso ably
both formally and informally. For some he arranged financial support
that permitted their entering or continuing at the University; for others
he solved complex personal problems; for still others he arranged solutions to legal matters. He seemedto know everyoneand everything and
he enjoyed nothing more than to use his influenceand his knowledgeto
heip someonein need. Troubled students or friends could always count
on Chet for sympathetic and helpful advice and for tangible assistanceif
that was needed.Long after the problems had been solved,or even long
after the students' graduation, he maintained close, interested, and
personalcontacts.
As a student Professor Slawson pursued advanced coursesin several
cognate fields so that he was unusually qualified during World War II
when there arose a need in the University for additional instructors in
special fields. He was competent to conduct sections in mathematics in
both the Literary and Engineering Colleges (1943), and likewise in
chemistry in both Colleges(1944-1945).
ProfessorSlawsonwas widely known for his intensiveresearches
in all
aspects of the mineralogy and cr1-stallography of diamonds. During
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World War II, from 1943to 1945,he servedwith the National Academy
of Science,War Metallurgy Committee and the National Research
Council. His efforts during this period were related mainly to the solution
of problems of diamond wire die production and the general utilization
of industrial diamonds. From 1949 to 1954 he served as a technical
adviser for the Diamond ResearchLaboratory of Johannesburg,Republic of South Africa.
ProfessorSlawsonwas employed as a geologistfor the Michigan GeoIogical Survey in t924-1925, with summer appointments from 19261928.Since 1951 he was a consulting geologistwith the U. S. Bureau of
Mines. As a Bureau consultant,his major contribution was the introduction of oriented diamonds in diamond-drill bits, an accomplishmentwhich
has not only materially added to the life of diamond-drill bits, but which
has resulted in large monetary savings to the petroleum and mining
industries.In 1957he was named chairman of the National Academy of
Science--NationalResearchCouncil'sPanel on Industrial Diamonds. In
this capacity he directed the preparation of reports on the quality, uses,
and propertiesof the newly developedsynthetic diamonds.
ProfessorSlawson traveled widely in Africa and in South America.
During his visit in Africa from 1950to 1951,he examinedthe producing
diamond mines of both South Africa and South West Africa. He acted as
United States representative to Mawadui, Shinyanga Territory, Tanganyika, during the summer oI 1952. In 1955 he visited the diamond
fields and the gem deposits of the state of Minas Gerais in Brazil, and in
1957he examinedthe diamond-producingfields of SierraLeone, Ghana,
and the Congo (Belgian).
Becauseof his numerouscontactswith various governmentalagencies
and the diamond industry, Professor Slawson was largely responsiblefor
introducing sponsoredresearchto the Department of Mineralogy. As a
result of his efforts,the department was able not only to securefunds for
modern equipment but also to support numerous graduate students. It is
not incorrect to state that his efforts were largely responsiblefor beginning the modernizationof the department and its equipment.Numerous
publicationsfrom the Department of Mineralogy were a direct result of
the researchsupported by many of the sponsoredresearchgrants and
contractswhich he was able to procure.
He was co-author of a highly successfulbook entitled Gems and Gem
Materials, now in its fifth edition. His published scientific papers deal
with, among other topics, descriptive mineralogy, mineral synthesis, the
dispersionof \tichigan glacial drift, the geology of Michigan salt beds,
optical mineralogy and crystallography, the vectoriai properties of
In addition
cr-vstals,crystal hardnessvariations, and piezobirefringence.
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to his publications, he was author and co-author of numerous unpubIished scientific reports, both to industry and to several government
agencies.
He was active during the organization and formative years of The
University of Michigan ScienceResearch CIub, serving as its secretary,
treasurer, vice-president, and president. He also served as secretary to
the Research Club from 1942 to 1945. He was one of the founding members of the Michigan Chapter of the honorary fraternity for geology
students, Sigma Gamma Epsilon, and also was active in the affairs of
Gamma Alpha, the graduate scientific fraternity. He was one of the
founding members of the Mineralogical Society of America in 1919 and
Iater was electedto Fellowshipin this Society.He servedthis Societyas a
member of its council from 1956 to 1959. fnformally, he gave additional
important service to this Society as an active member of its Committee
for One Hundred, which concerneditself with increasing the endowment
of the Society.He was a Fellow of the GeologicalSociety of America, a
charter member of the Geochemical Society, and was honorary vicepresident of the Gemmological Association of Australia. Other memberships he held were in Phi Beta Kappa, Phi Kappa Phi, and Sigma Xi. He
was an Honorary Member of the Michigan Mineralogical Society. For
many years he was associated in various capacities with the GemoIogical Institute of America, serving as a member of its certification
board beginning in 1934. Since 1933 he was a trustee of the Cranbrook
Institute of Scienceof Bloomfield Hills, Michigan.
In Professor Slawson's active career in teaching, counseling, and research, he always found time to discussscientific problems with his colIeagues,and to ofier helpful suggestionsregarding their research.He was
very much interested in the growth of the department and was instrumental in effecting the merger, in 1961,of the Department of Mineralogy
with the Department of Geology. He was elected a member of the first
Executive Committee of the combined department.
Professor Erich Walter, at the memorial service, stated that Chet
always looked like a man who knew where he was going. He was able to
iook squarely at life with great understanding. He recognized things as
they are, not necessarilyapproving all, but without the ardor of the reformer, or the cynicism of the skeptic.
He was scientifically honest beyond reproach, and he never succumbed
to the practice of compromising his principles, though temptations were
by no means absent. During his work which led to the publication in 1953
of "Synthesis of Graphite at Room Temperature," he obtained in the
diffraction pattern of the reaction products, the stronger diamond lines.
Sincehe was unable to duplicate the results,and sincehe was well aware
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that his researchassistantshad a senseof humor, the result was never
report.ed.None of the very able students of that time has ever confessed
to the suspecteddeed.
An account of Chet's varied interests and activities lvouid be incomplete without mentioning his prowessin swimming, an ability that gave
him great satisfaction.Until recent years, he still prided himself on his
form and speedin the University pool. For years he was an active member of the University Faculty .tVen'sClub, almost daily joining friends
from other departmentsand collegesfor lunch and bridge. He also liked
to demonstratehis mechanicalability in constructing devicesuseful at
"the farm," as he called his beautiful summer place on Lake Michigan.
It was the writer's pleasureto help with the designand constructionof a
water rvheelused for pumping water at "the farm." One of his pleasures
was in sharing with his friends the facilities at the Lake Michigan home.
Were it possibleto confer with others of ProfessorSlawson'sfriends, the
Iist of stories beginning "I remember when" would extend through
countlesspages.
He is survived by his wife, the former Ethel Fraiick, at home in Ann
Arbor; a son, WiIIiam F. Slawson,Professorof Geophysicsat The University of British Columbia, Vancouver; and a daughter, Mary E. (Mrs.
Donald H. Duff) of Hinsdale, Illinois.
ChesterBaker Slawson'sinfluenceas a teacher will be long felt in the
field of mineralogy. He is mourned and will be nrissedby aII who knew
him. The world cannot but be a Iittle better for his havine been here.
Snr,ncrnn Brsr-rocnlprrY or'
Cnrsrnn Barnn Sr-awsoN
192l
A nerv method of crystal drawing. Am Mineral- 6, 155-158.
1922
An apparatus for handling deliquescent crystals. Ibid. 7, 25 26
The crystallography of antimony tribromide. Ibid 173 75.
1925
The thermo-optical properties of heulandite. Ibid. 1O,305-331
t929
Note on hydrophiiite. Ibid.14,160 61.
The quantitative optical determination of sodium and potassium chlorides. Ibid.293'
298.
1930
Crystallographic description of theelin. J our. Biol. C hetn. 87, 373-37 4.
Seamanite, a new manganese phosphoborate from Iron County, Michigan (with E. H.
Kraus and W. A. Seaman) Ibid 220 225.
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descriptionof theelol.J our.B iol. Chem.91,667-669.
1932
Reflectinglensesfor highu'ay signs.Roadsand.Streets75, 383-384.
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The Jasperconglomerate,an index of drift dispersion.f lur. Geol,.4l,54G552.
t934
An objectivewith a variablediaphragm.Am. Mineral,.19,24-28.
from fron County,Michigan.Ibid.575 578.
Sussexite
1935
The Fluorescence
of Minerals.Cranbrooh
Inst. Sci..Bul,l,.5.
1936
Crystallization,granulation,and exsiccation.
fn: Practiceof Pharmacy,Remington,Sth
ed. Philadelphia:J. B. Lippincott Co, 1936 pp. 242-50.
The determination of the refractive indices of minerals by the immersion method (with
A. B. Peck).Am. Mineratr.2l,523-528.
1939
Gemsand.GemMaterials(with EdwardH. Kraus) 3d ed.; New York: McGraw-Hill Book
C o , 1 9 3 9p. p . 2 8 7 .
of dichroismin tourmaline(with N. W. Thibault).,4m. Mi,neral'.
Quantitativemeasurement
24,492-498.
in the diamond(with EdwardH Kraus).Ibid.661 676.
Variationof hardness
194l
Gemsand.Gem
Materials(with Edv'ardH. Kraus).4th ed.;New York: McGraw-Hill Book
Co., 1941.pp. 287.
Cutting diamondsfor industrial purposes(with Edward H. Kraus). Am. Minera.l.26,
153 160.
1942
Diamondset tools.Ibid. 27, 170-184,
1943
Diamond set tools. Ibid 28. 148-149.
1946
Vectorhardnessin diamondtools (with H. Whittaker).Am. M'ineral.3l, 14349.
Developments
and trendsin the useof industrialdiamonds.Ibid. 163-167.
1947
Gemsond Gem Material's (with Edward H. Kraus). 5th ed., New York: McGraw-Hill
Book Co., 1947.pp. 287.
t949
Rer. (London),9,75-76.
Lappingor polishingdiamonds.Ind. Diamond.
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Ripple marks in rock salt of the Salinalrormation (rvith D. W. Kaufmann).Jour. Geol.
58,24-29Maximum hardnessvectorsin the diamond (rn'ithJ. A. Kohn) Ind. Diamond,Rn. (Lo.ndon),
to,168 72.
Twinningin the diamond.;{m. Mineral.35,193-206.
1952
Diamondorientationin drill bits.A methodof identifyinghard vectorsfor settingpurposes
(with A. E. Long). U. S. Bur. Mi.nes,Rpt. Intest 4853.
Diamond orientationin diamond bits. More effectiveutilization of availabledrill borl
(with A. E. Long).Jour. Chem.Min. andMi.n.Soc Sa.Alrica52,415-21.
1953
Synthesisof graphiteat room temperatures.
Am. Mineral,.38,50 55.
1955
Stressand doublerefractionin diamond(with R. M. Denning).Am. MineroJ.q, n321139.
1956
Gemstonesof Minas Gerais,Brazil (with FranciscoBastos). Gemsond GemologyB, 227232.
1957
Hardnessof syntheticdiamonds.Am. Mineral.42r2gg-3OO.
Piezobirefringencein
diamond.Further Results(with R. M. Denning,A. A. Giardini and
Edward Poindexter).Ibid.556 63.
1958
Industrial diamonds-a strategicmaterial.Mich. Bus. Rev.lO,No 3, 30-32.
What doesthe future hold for diamond tools?Carbid,e
Eng. 10,No. 6, 15-17.
Characteristics
of diamondtools (with R. M. Denning).Carbid.e
Eng. lO, No.6, 17-18.
Syntheticdiamondcutting tools(with R. M. Denning).CarbideDng.l0, No. 7, 13-15.
1963
Gems,and Jet, in, Encyclopaedia
Britannica,1963.
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YAGODA

tJ . S . GeologicolSuraey, W ashingtno,D. C.

Herman Yagoda, a member of this Society since 1946 and a fellow
since 1949,was killed in an automobile accident on June 13, 1964,a few
days beforehis 56th birthday. His many friends mourn the tragic loss of
this brilliant and versatile chemist, who contributed notably to analytical chemistry, mineralogy, toxicology, and physics, including radioacactivity and cosmic radiation.
Yagoda was born in Zambrowa, Poland, June 19, 1908, but was
brought to this country by his parents at the age of three. He was educated in the public schoolsof New York City, at CooperUnion, wherehe
was graduated cum laud.e\n 1929 with the degree of B.S. in chemical
engineering,at New York University where he was awarded the M.S.
degreein 1931, and at Columbia University, where he held the Baker
Fellowship in Analytical Chemistry in 1935-36. He was an instructor in
chemistry at New York University 1929-31, chemist with the Fales
Chemical Co., 1931-35,chemist with the U. S. Customs Laboratory in
New York, l93G-41, associatechemist to senior physical chemist at the
National Institutes of Health, Bethesda, Md., 1942-58, and physicist,
Air Force ResearchLaboratory, Bedford, Mass., 1958-64.
Yagoda was a creative and imaginative scientist, as attested by some
eighty scientific papers, a selection of which is appended. It happened
that he had to spend a considerable part of his career on what would
generally be considered to be "routine" analytical work. During this
period he not only contributed many new methods of analysis for both
inorganic and organic materials, but'worked in his own laboratory at
home developing microchemical techniques, especially for the localization of chemical elements and radioactive materials. The papers that
resulted were sometimesreferred to jocularly as products of the "Yagoda
Institute." He had long been interested in mineralogy, an interest that
was encouragedby the well-known mineral collector, O. Ivan Lee, who
loaned him many specimensfor study by Yagoda's new techniques.
An interesting example of this "spare-time work" was his 1945 paper
on the localization of silver and copper sulfide minerals in polished section. This was the result of a specific request by the U. S. Geological
Survey, which was studying drill core samples from the San Manuel
deposit, Arizona. These were known to contain pyrite and copper, the
latter in the form of malachite and chrysocolla, but by the available
techniques it could not be definitely established whether any copper
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sulfideswere present. Yagoda was able to devise a simple and elegant
method, which proved that copper sulfideswere present.
Yagoda's work on localization of radioactive elementsby means of
nuclear emulsionsled to his book on the subject (19+9), which was the
standard referencein this field for many years. He went on to work on
cosmicrays, and most of his studies after 1950 dealt with the study of
tracks in nuclear emulsionsthat had been carried on rockets and satellites.
Yagoda'sskill in the laboratorv was admired and envied by those who
rvorkedwith him. He was thorough, meticulous,and incredibly patient,
exceptwith the suggestionthat the standardshe set for himself might not
be reasonablefor otherswho did not possess
his gifted hands.He was also
an excellent speaker, whose lectures \{reremarked by their beautiful
organization,his mastery of the subject (he spokewithout a written text
and with few notes),and his dry humor.
He was a fellow of the American Physical Societyand a member of the
American \feteorological Society, the American Rocket Society, the
American Geophysical Union, and the Washington Philosophical
Society.
He is survir.'edby his widow, Mrs. Dorothv Yagoda, and by two
daughters.
Srr,ncrro Brsrtocnapgv

or HBnurlN Yecole

Separation and identification of the alkali and alkaline earth metals using isoamyl alcobol:
J . A m . C h e m .S o c . 5 2 , 3 0 6 8 - 7 6 ( 1 9 3 0 ) .
(and H. M. Partridge), Cesium suifate as a confirmatory reagent in the detection of
aluminum: J. Am. Chem.50e.52,3579 80 (1930).
(and H. M. Partridge), Detection of cobalt as cesium cobaltinitrite: J. Am. Chem. Soc.52,
4857-58 (1930).
-\n extension of the isoamyl alcohol separation of the alkali and alkaline earth metals to
the less common alkalies lithium, rubidium, and cesium: J. Am Chem. Soc 54,
984-88 (1932).
I'he Hume-Rothery relationship between the ionization potentials of the elements and
their atomic number: Phil. Mog.13, 1163 7l (1932).
Micro-filtration apparatus : M ihr ochemie, 18, 299-302 (1935).
Periodic classificationof the rare earths : J A m. C hem..S oc. 57, 2329 30 (1935).
Detection of rhenium in the sodium carbonate beacl:Ind.. Dng Chem.,AnaI. Fld, 8, 133 34
(1936).
(and H. A. Fales), Separation and determination of tungsten and molybden.tm: J Am.
Chem. Soc 58, 1494-1501 (1936).
Applications of confined spot tests in analytical chemistry: Ind. Eng Chem., Anal'. Ed'.9,
79-82 (1937).
(and H. A. Irales), Analytical chemistry of tungsten and molybdenum: J Am. Chem. Soc.
60,640 43 (1938)
Semiquantitative spot tests by limitations of the reaction surface: Mikrochemie,24, ll730 (1938)
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Localization of certain chemical constituents in plant and animal tissues-an electrographic method : Ind.. Eng. Chem., Anol. Ed. 12, 698-703 (1940).
Analytical patterns in the study of mineral and biological materials: Ind,. Eng. Chem.,Anal,.
E d . 1 5 , 1 3 5 -1 4 1 ( 1 9 4 3 ) .
The determination of barium in atmospheric dusts: -I. Ind. Hyg. Toricol.,26,224-31

(rg44).
The localizationof silverandcoppersulfide minerals in polished sections by the KCN etch
pattern: Am. Mineral.30, 51-64 (1945).
The localization of uranium and thorium minerals in polished sections: I. The alpha ray
emissionpattern: Am. Mineral. 31,87-124 (1946).
Radiocolloid aggregatesin uranium minerals: Am. Mineral,.3l,462-70 (1946).
Luminescent phenomena as aides in the localization of minerals in polished sections:
Econ. Geol.41,813-19 (1946).
(and Nathan Kaplan), Fading of latent alpha-ray image in emulsions: Phys. Rev. 71,

9r0-rr 0947).
Rad,ioacti.teMeasurements with. Nuclear ll,mulsions: John Wiley and Sons, New York, 300
pp. (19a9).
(and Nathan Kaplan), Spontaneousneutron emission from uranium and samarium: Plys.
Rn.76,702-3 (1949).
(with W. C. White), Abundance of Nr5 in the nitrogen occluded in radioactive minerals:
Science,lll, 307-8 (1950).
(and H. G. de Carvalho and Nathan Kaplan), Stars and heavy primaries recorded during a
V-2 rocket flight: P hys. Rea. 78, 764 67 (1950).
Emission of slow positive and negative mesons from nuclear disruptions produced by cosmic
radiation: P hys. Rev. 85, 891-900 (1952).
Memorial of Olaf Ivan Lee: Am. Mineral.39,277-79 (1954).
Radiation studies from nuclear emulsions and metallic components recovered from polar
satellite orbits: Proc. Internatl. Space Symp., Znd, Florence, 1961,849 66 (1962)

