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CENTRAL RESl£A.P.CH LiBhA!n 
DOCUMENT COLLECTION 

OAK RIDGE NATIONAL LA6.o.RATORY 
- •• -- - .. -------~----:---- OPERATED BY 

UNION CARBIDE NUCLEAR COMPANY • POST OFfiCE BOX X 

OAK RIDGE, TENNESI;£E 

February 20, 1958 

CL(J 

To: Members of the Internal Dose Subco~ittee 
of the National Subcommittee ,on Radiation Protection 

Karl Z. Morgan, Chairman 
Austin M. Brues 
Patricia W.DUt"bin 
G. Failla 
Jack Healy 

Leonardias D. Marinelli 
John E. Rose 
Shields Warren 
Lauriston S. 'Taylor 

Re: BIBLIOGRAPHY FOR THE BIOLOGICAL DATA FOR THE REVISIONS OF THE NATIONAL 
SuBCOMMI'lufEE HANDBOOK ON INTERNAL DOSE' ---

----------------------------------/ 
On October 24, 1957,·I submitted for your study the tentative biological data 
used_in calculating the q and MPC values for 229 radioisotopes. I now am 
pleased to forward for your review the b.ibliography for these data. Because 
I realize that I have hot covered completely the literature and perhaps have 
omitted many excellent ref'erences, I would appreciate all suggestipns and 
additions. The references are listed with complete titles, authors, journals, 
books, and dates, and indexed by authors and subjects. 

During the sUmmerof-1956 Mr. Carl Bentzel from the University of Alabama 
Medical School assisted in compiling these references. 

We appreciate your cooperation, assistance and interest, and will look 
forward to hearing from you. 

cc: A._M". W~i~g 
R. A. Charpie 
C. E. D~ 
H. D. Bruner 
R. M. Seivert 
E. G. Struxness 

MJC: s,k 

H. P. Yockey 
C. S. Shoup 
W. S. Snyder 
M. R. Ford 
J. R. Muir 
M. G. Wright 

Sincerely, 

-~~~~~, 
(Miss) Mary Jane Cook 
Hea+th Physics Division 

CENTRAL RESEARCH LIBRARY 
DOCUMENT COllECTION 

LIBRARY LOAN COpy 
DO NOT TRANSFER TO ANOTHER PERSON 

If yoy wish someone else to see this 
document, send in nome with document 
and the library will arrange a loan. 
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OAK RIDGE NATIONAL LABORATORY 
OPERATED BY 

UNION CARBIDE NUCLEAR COMPANY • POST OFFICE BOX X 

OAK RIDGE, TENNESSEE 

February 20~ 1958 

'I'o: Members of t,he Internal DoseSubcomi ttee 
of the International Commission on Radiological Protection 

Karl Z 0 Morgan, Chairman, U. S. 
Walter Binks, U. K. 
Austin Mo Brues, Uo So 
Wright H. Langham, Uo S. 
Leonardias D. Marinelli', Uo S. 
W. G~eg6ry Marley, U.K. 

Ma;anori Nakaidzumi, Japan 
G., J. Neary, U 0 K. 
Mo N. Pobedinski., Russia' 
Eo Eric Pochin,Uo Ko, 
Co Gordon stewart, Canada 

Re: BIBLIOGRAPHY FOR THE BIOLOGICAL DATA FOR THE REVISIONS OF THE INTERNATIONAL 
SUBCOMMITTEE, HANDBOOK ON INTERNAL DOSE 

On October 24,1957, I submitted for your study the tentative biological da~a 
used iIi calculating the q and MPC,values for 229 radioisotopes. I now am 
pleased to forward for your review the bibliography for these data. Because 
I realize that I have not covered completely the literature and perhaps have 
omitted many excellent references, I would appreciate all suggestions and 
add1.tionso The references are listed with complete titles, authors,journals, 
books, and da~es, and indexed by authors and SUbjects. 

During the summer of 1956 Mr. Carl Bentzel from the University of Alabama 
Medical School assisted in compiling these references. 

We appreciate your cooperation, assistance and interest, and will look 
forward to hearing from you. 

Sincerely, 

~r-e~ 
(Miss) Mary Jane Cook 

Health Physics Division 
cc: A. Mo Weinber~ H. Po Yockey 

R. A 0 Charpie C. S. Shoup 
C. E. 'Dunham W. S. Snyder 
H. D. Bruner M. R. Ford 
R. M. Seivert J. R. Muir 
E. G. Struxness M. G. Wright 

MJC: sk 
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BIBLIOGRAPHY FOR BIOLOGICAL DA~ 

Ab~l Abrame, Ricnard,'Henri Co Seibert, Ao M. Potte, ~. L. Forker, 
David Greenperg, S~ Postel and W" Lobr' , 

Ab-:2 

Ab-3 

Metabolism and Distribution of Inhaled Plutonium in Rats 
CH-3655 orMDDc':'677 (October, 1946) 

Abrams, Richard, Henri Co Seibert, Lyman Forker, David 
nreenberg,He~nnLisco, Leon O. Jacobson and Eric Lo S~ons 
Acute Toxicity of Intubated Plutonium 
CH-3875 (June, 1946) , 

Seibert, Henri Co and Richard Abrams 
Ac~te Toxicity of Inhaled 275-Day Cerium-l44I 
MDDC-329 or CH-3539 (July 25, 1946) 

Ab-4 ,Abrams, Richard, Henri Seibert; A. M. Potts, W. Lobr and 
·S. Postel 
Metabolism of Inhaled Fission Product Aerosols 
MDDC-248 or Cn-3485 '(19~6) 

Ab-5 Barron, ,:jl!",p"G., Richard Abrams, Ro D. Finkle and RoP .. Rhoades 
Effect of Plutonium. on Tissue Metabolism of Rate 
MDDC-i653 ~'or CH-3849 (June~ 1946) 

Ab-6 Dailey, 'Ma.;r::-y, Irving Wend~r and Richard Abrm:ns 
Tracer Studies with'Inhaled 1.0 Year Ruthenium 

,CH";9325 (1945) 

Ab-7 pai,J.ey, Mary., Irving Wender and Richard Abrams 
Tracer Studies .witb Inhaled Eigbt ... Day Iodine 
GH!""2777 (1945) 

Ac-l 

Ac-2 

Arnold, James So 
Exbibi t - Radioautographs of u233 in Bone and S6ft Tiesu.e 
AECD-3l76 (Marcb, 1951) 

ArnolCl, james S. 
Calcium Metabolism ,of Growing and Mature Bone 
Proceedings of the Federation of American Societies for 
Experimental Biology 11: 5-6 (1952) , ' 

Ac-3 Arnold, James S. and WltS.S. Jee . 

Ac-4 

Ion Exchange and Recrystallization in Fixation of,Calcium.45 
in. the Rabb~ t Skeleton . ' . 
Proceed:f:rigs of the' Society for Experimental Biology and 
Medicine 8~: 658 .. 683 (1954), 

Arnold, J. S,!,),.B. J" Stover and M. Ao Van Dil1a 
Failure of li~ to Escape from Skeletally-Fixed ;3r90 
Proceedings of the Society for ExperimEintal Biology and Medicine 90: 260-263 
(:1,.955) 
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Ac-5 Stover, Betsy J"JI Da Re Athe~ton and J~S S. Arnold 
Comparative .Me:tabolism of Ca 5 and Rs22 
Proc~edings" of the Society for Experimental Biology and Medic;:ine 94: 269-272 
(1957) . 

Ac-6 and 7 See ADDITIONS , 
Ack-l Ackermann9 Phillip Go 'andK. Iversen 

Radio-Iodine.Excretion in t~e Aged 
Journal of' Gerentology 8: 458.:.464 (1953) 

Ack-2 Ackermann~ Phillip Go, and Gelson Toro 
Calcium' and Phosphorus Balance in Elderly Men 
Journal of Gerentology 8: 289-'300 (1953) 

Ad-1Levene, Martin Bo,9 p-ould A. Andrews and Ralph Kniseley 

Ae-l 

Ag-l, 

A,g-2 

Large Doses of Iodine~131 in Dogsi Radiation Dosage Correlated 
with Histologic and AutoradiographicCbanges 
American Journal of Roentgenology ~ Radium Therapy' and 
Nuclear Medicine' 13~ 88-97 (January, 1955) 

Albert,1 Roy Eo ,and LawreJlce C. Arnett 
Clearance of Radioactive Du.st from the Human Lung 
A.MoAoArchives' of ~ndustrial Health 12: 99-106 (~ulyJl 1955) 

. I 

United States Department of Agriculture.. Agriculture Handbook 520 
AgricVJl.1tural148rket1ng Service,9' Washi~toni DoCodctober, 19550 
Consumption of'Food in the Unit~d St8.:res, 1909 '- 1952.. Supplement for 

'1954,. . , 

United States Department or Agriculture.. Yearbook of Agriculture, 1939. 
Food and Life.. ' 

Ah:"l Abra.bmsonp Lop Mo Ho O~,Connor .and M'o Lo Abrahmson 
Bilateral Alveloar Lung Carc~no:inai':Associated with the, ~Inje.ction of 

Ai.,;l 

Thorotrast ' ' ' , 
Irish Journal of Medical Science 6g 229-235 (1950) 

Aik.awa, .Jerry K"fj Aaron Blumberg and Duane A .. Catterson 
Distribution of Mercury~203Labeled Mercaptomerin in Organs 
of'Normal Rabbits 
Proceedings of the Society for Experimental Biology and 
Medic,ine '89~ 204~206 (June, 1955) 

Ai-2 Aikawa p Jerry Ko 9 George To Harrell and Bernard Eisenberg 
The Exchangeable Potassium Content of Normal Women 

/Journal of Clinical Investigation 3l~ 367-369 (1952) 

Ak .. l ArakijMasaya; Takeshi Yone'zaws,; Shinto Chin; Masami KuS&t.; Nobuo Shimada; 
~ohel Yoshioka ' 
InYestigation of,Calcium Metabolism with the A~ of Ra~1oact1ve Calcium 

.Annual Report of the Research Committee on the Application of Artificial 
Radioactive Isotopes in Japan.. Vol 1: Part 2 37-46 (l9~1) 
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Al-l Altman, K. I., Go Casarett, To R. Noonan and K. Solman 
Distribution on R~t Tissues of the Methylene Carbon Atom Of 
Glycine Labeled with 'Carbon-14 

. DR-52 or AECU-77 (December, 1948) 

Alb-l Albritton, Errett Co; Editor 
Standard Values in Blood 

. Air Force Technical Report Number 6039 ( July, 1951) 

Am ... l Amory, Ho Eo and R. F 0, Bunch 
Perivascular Injection of Thorotrast and Its Sequelae 
Radiology 51: 83~-839 (1948) 

Amp-l Amprino, Rodolfo 

Amp-2 

A:D:ip-3 

An-l 

An-2 

'" 

1U\""3 

A:ri!"'4 

An-5 

An-,6 
Ao-l 

Autoradiographic Analysis of the Distribution of Labeled Calcium and Phosphorus 
.in Bones 
Experientia 8: 20-22 (1952) 

Amprino, Rodolfo 
On the Incorporation of Radiosulfate in the Cartilage 
Experientia 11: 65-67 (1955) , 

Amprino, Rodolfo , 
Autoradiographic Research on,the s35~Sulphate Metabolism in Cartilage and Bone 
Differentiation and Growth 

',Acta Anatomica 24: 121-163 (1955) 

Anderson, Ernest C. and Ernest A. Pinson 
Preliminary Report o~ Human Excretion of Tritium 
LAMS-1099 (April, 1950) , 

, ' 

Pinson, Ernest A. and Ernest C. Anderson 
Absorption, Distribution and Excretion of Tritium in Men 
and Animals . 
AECU-937 or LADC-867 (Issued by 'TID November 24, ,1950) 

Anderson, Ernest C., Robert L. Schuch, J 0 DoPerrings 
and Wright H. Langham 
A Whole Body. Gamma Counter for Human Subjects 
LA-1717 , (1955) . 

Trujillo, ToTo, E.C. Ande~son and W. H. Langll.Bm 
Bioloeical Effects !,f. Inhalation of High Concentratians;of,fl'ritium Gas 
LA-1986 (1956)' , 

Woodward, KG To, To ~o Trujillo, R. L. Schuch and E. C. Anderson 
1l9rrelation of Total Bod¥ Potassium with Bod¥-Water 
Nature 178: 97-98' (1956) . 
See ADDITIONS 
Allen, Roberta, Geraldine Bonner, Arnold Sparks, William 
~~yman, ~s K. Scott and George Kosel 
Distribution and Excretion of a Soluble Beryllium Compound 
Using Beryllium-T as a Tracer .' 
DR-35 or AECD-2l04 (June" 1948) 
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Ar-l Savcheck, W. B. and W. Do Armstrong 
~etabolic Turnover of Fluorine by the Skeleton of the Rat 
Journal of Biological Chennstry 193: 575-585 (1951) 

Ar-2 Lienke, E" 1., George Cullen and Wallace D. Armstrong 
Studies on the Excretion and Distribution of Radioactive Calcium 
Transactions of the Conference on Metabolic Interrelations, First 
Conference 13-76 (1949) 

Ar-3 Singer)) Leqn and W.D. Armstrong 
Retention and Turnover of Radiocalcium by the Skeleton of Large Rats 
Proceedings of' the Society for Experimen~l Biology and Medicine 76: 
229~233 (1951) , 

Ar-4 Armstrong,' Walla.ce D. and S. He Zbarsky 
Excretion and Distribution of Carbon-14 During and Following Continuous 
Intraperitoneal Injection of Carbon-14 as Sodium Bicarbonate . 
Transactions df Conference' 'on Metabolic Interrelations,First Conference 
67-71 (1949) . 

Ar-5 ArmstroDgji Wallace D. j! Jack Schub~rt and Arthur Lindenbaum 

Ar.,.6 

. Ar-7 

As-l 

Distribution of Radioactive Carbon Administered as Carbonate in the Body and 
Excreta of the Mature Rat 
Proceedings of the Society for ExPerimental Biology and Medicine 68': 233-
240 (1948) . 

Reifenstein,ll Eo C. ji Editor 
Third Conferende on Metabolic Interrelations, 
Singer,llLeon and Wallace D. Armstrong , 

January 8-9, 19,1 

Retention.and.Turnover of Radiocalc1um by the 
, , Ske~eto~ of Large Rats, 259-270 

S1nger3 Leonji ,Wallace D. Armstrong and M. Lo Premer 
Skeletal .calcium Turnover in Non-Growing Rats 
Proceedings of the Society for Experimental Biology and Medicine 80: 643-646 
(i952) , 

Ashe)) William Fo,E.~ Jo Largent, F. R. Dutron, D. M. Hubbard and M. Blackstone 
Behavior of Mercury in the Animal Organism Following Inhalation 
·AoMoAo Archives of Industrial Hygiene and Occupational Medicine 7: 19-43 
(1953) 

Ash-l A shikawa , James 'K., ElmerR. Smith and Harold L .. Helwig 
Copper Metabolism ~n N~l Lon.g-Ev:ans Ra1fl 
UCRL-3530 (1956) , '. 

At-l Anthony, David So and R. H. Snyder 
Acute Radiotoxicity of Injected p32 in Mice.. Part 1.0 Metabolism and 
Survival 
MDDC-881 or CH-3772 (February 11, 1947) 

At-2 Anthonyp David S .. and K. Ao Lathrop 
Acute RAdiotoxicity of Injected Cerium-l44 in the Rat 
CIi",J824 or MDDC~l326 (June 26,1.947) 
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At-3 Antnony, David S. 
Persona.l Communication from D. So Anthony to Mo Jo Cook, August 26, 1953 
CF~53-8'-67 " 

At-4 Anthony, David So, Ro K. n,.vis, R. No Cowden and W. :r. Jolley 
Experimental Data Useful in Establishing Maximum Permissible Single and 

At-5 

. At-6 

Mul tiple Exposures to Polonium " '. 
Internat1o:nal Conference on the Peaceful Uses of Atoinic ·:jSnergy held in 
Geneva, Switzerland, AugustS' 1955. Volllmle 13: 215.,218 . p/74 

Anthony, Da~d S., Director 
Report for Biological Research June 18, 1951 to September ~7, 1951 
Spoerl, E.S. '. 
A Derived Biological Half-life of Polonium in Humans, pp.73-76 
Cowden, R. N. and R. E. Zipf . 
Hematological and Pathological' Studies on Rats Injected Intravenously with .. . 

Multiple Doses of Polonium, pp. 37-55 
MLM-626 (1951) 

Anthony, David S., Director 
Report for Biological Research, September 17 to December 17, 1951 
Davis, R. K. 
Effects of Repeated Injections of Polonium upon Laboratory Animals, pp .. 8-30 
MLM-648 

At-7 . Anthony, David S .. , Director 

At-8 

At-9 

At-10 

Biological Research Quarterly Progress Report· through June 17, 1954 
Davia, R. K. and Go T. Ste~enson 
Effects ~f Polonium on Experimental Animals, pp. 6-12 
MLM-989 (1954) 

Anthony, DavidS., Director 
Biological Research Quarterly Progress Report through December 17, 1953 
Davis, Ro K. and G. To Stevenson 
Effects_of p'olonium upon the Life Span of Rats, p.4 
DavisS' R. K. and Go T. Stevenson 
Effects of Repeated Low Intrave~ous'Injections of Polonium upon Rats, p. 5 
'Jolley, .w~ Po, 'Do Roesch, R. Horne,E. S. RobaJdek, J. Eo Campbell, D. S. 
Anthony, R. No Cowden and Ro E. Zipf 
Effects of Actinium on Experimental Animals, pp. 6-9 

.MLM-952 (1953) 

Anthony,David S., Director 
Acute Radio~oxicity of Injected Yttrium-91 
,MDDC-1240 or CH;"3838 (July 3, 1947) 

Snyder, R .. Ho, W. Eo K1s1eleski40D. S. Anthony and R. D. Finkle 
Acute Radiot'oxicity of (Be-La)l in Rats and Mice. Part tIe Metabolism of 
{Ba_La)140 . ' . 
MDDC-1279 or CH-3826 (June, 1946) 
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At-II 

At-12 

Anthony, Do $., K .. ,A .. , Lathrop and ~o Finkle 
Radiotoxicity of Injected Sr~9 for Rats, Mice ,and Rabbits. Par~ II .. 
Metabolism and Organ Distribution 
MDDC-1363 or CH-3846 (June 1, 1946) 

Anthony, Do So~ K. A .. Lathro~ and R. Ho Snyder . 
Radiotoxicity of Injected Sr 9 for Rats, Mice and Rabbits. Part III. Lethal 
Action and Clinical C~nges 
MDDC-1364 or CH-3845 . (June, 1946) 

At-13 Campbell, Jo E., Eo S. Robajdek and Do So Anthony 
Metabolism of Actinium-221 and Its Daughters Thorium-221 and Radium-223 py 
Rats. 
Radiation Research 4: 294-302 (1956) 

, At-14 Jolley, Wo Po, Do Roesch, R. Horne and Do S~ Anthony 
Effects of Injected Actinium Equilibri~Mixture on Rat~ and Mice 
MLM-lb51 ( 1955) '. . , ' 

At-15 Davis, R. Ko, We To Rockhold and Do S. Anthony , 
The Effects of Repeated Polonium Injections on Rats: 10 Gross Effec~s 
and Metabolism of" 2 jJ.c/kg Doses . 
MLM-961 (1954 ) 

Au-l Aub, J. Co, Ao Se Minot, L .. To Fairhsll and Paul Reznikoff 
Recent Investigations of Absprption on Excretion of Lead in the Organism 
Journal of the American Medical Association 83: 588-592 (1924) 

Au-2 Aub, J. C. 

Au-3 

Au-4 

Aw-l 

Aw-2 

Aw-3 

Biochemical Behavior of Lead in the Body 
Journal of the American Medical Association 104: 81-90 (1935) 

Calhoun, JoAlfred, Regina McLean, J. Cramer Hudson and Joseph Co Aub 
Comparative Exchange of Calci~, Lead and Radioactive Lead in Dogs 
Archives of IndustriallIygiene and Occupational Medicine 9: 9-22 (19~) 

Aub, Joseph Co, R., Do Evans, Do Mo Gallagher and D. Mo Tibbetts 
Effe~ts of,Treatment on Radium and Calcium Metabolism in' the Human Body 
Annals. of Internal Medicine 11: 1443-1463 (1938) , 

Anderson, Wo A. Do and gloria Zander 
Pathologic Effects of Radioactive CalciUIll a.nd StrontiUm on the Bones of CF-l Mice 
AECU-2624 

Anderson, Wo A" D., Gloria Eo. Zander and Joseph F .. Kuzma: 
Carcinogenic Effects of Calcium-45 and Strontium-89 on Bones of CF,-l Mice 
American Medical Association Archives of Pathology 62:262-271 (+9~) 

Anderson, W .. A. D .. " Gloria Eo Zander and Joseph F 0 Kuzma 
A Study of Toxic Doses of Strontium-90 (Sr90) in the Adult Rat 
A .. M.A. Archives of PathalogjT' 62~ 433-440 ( 1956) 
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Ba-l Best, Co H. and N.B. Taylor 
PbysiologicalBasis of Medical Practice 
Williams and Watkins Publishers, Baltimore, Maryland (1945) 

Bad ... l Badenoch, John and Sheila To Callender 

Bag-l 

Bal-l 
Ban-l 

The Use of Radioactive Iron in the I:p.vestigation qfADaemia 
British Journal of Radiology 27: 381 ... 386 (1954) '. 

Bagchi, K. No, Ho Do Gangnly, J .. ,Jil. Snider 
Lead .in Food 
Indian Journal of Medical Research 28: 441-450 (.1946) 
See ADDITIONS , 
Bank,s, To E., Re L. F .. Tupper and A. Wormall 
Fate 'Of Some Intravenously Injected Zinc Compounds 
I. Determination of.Zinc-65· in Tissues 

r 

II. Fate of Injected Zinc Carbonate and Phosphate and a Zinc Dithizae Complex 
Biochemical Journal 47:466-472 (1950) 

Bar-l ~.ksdale, Jelks 
TitaniUm .. Its Occurrence, Chemistry and Technology 
Rona,;LdPress CompanY, New York, New York (1949) 

Bau-l Bauer, GOran CoHo 
The Importance. of' Bone Grqwth as a Factor in the Redistribution of Bone 
Salt. Io Redistribution of Radio-active Calcium in the Skeleton of 
Rats o. / 

Journal of~one and ~oint Surgery36A: 375 - 386(1954) ..., ' 

Bau-2 'Bauer , Goran C. H. 

Bau-3 

Bau-4 . 

The Importance of Bone Growth as a Factor in the Redistribution of Bone 
Salt. IIo Redistribution of Radio-active PhosphorUs' in the Skeleton of Rats. 
Journal of Bone and Joint Surgery 36A: 383.-386 (1954) 

Bau~r:,GOran C. H., A. Carlsson and B. Lind1't.ist 
A Comparative Study on the Metabolism (of Ba,o'snd'Ca,45 ,in Rats 
Biochemical Journal 63: 535-542 (1956) 

Bauer, Goran C. H. 
~on~ Term Redistribution of Bone SodiUm Studied in. Rats by Means of 
Na2Radio~Autography 
Acta Orthopaedica Scandinayica 23: 192-197 ,,(1954), 

Bau-5 Bauer, 'Goxoan C ~. H. and Arv.i4 Carlsson 
Metabolism of ,Bone ~lt Investigated by Simultaneous Administration of 

. Ca45 and p32 to Rats ' . 
Journai of Bone and Joint Surgery 37B: 658-662 (1955) 

~ 

Bau-6 Bauer, Goran Co .H. . 
Bone Salt Metabolism in Bone Growth and Bone Repair Studied in Rats by 
Means of Ca45, p32 and Na22 
Acta Ort:Q.opaedica Scandinavica 23: 247-253 (1954) . 
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Bau-7 

Bau .. 8 

Bau-9 

Bauer, Goran Co Ko 
Metabolism of Bone Sodium in Rats Investigated with Na2? 
ActaPbys101og1ca Scandinav1ca 31: 334-350 (1954) 

Ba " usr, Goran Co Ro 
Rate of Bone Salt Formation in a Healing Fracture Determined in Rats by 
Means of Radiocalcium . 
Acta Orthopaedica Scandinavica 23~ 169-191 (1954) 

Bauer, GOran C.. Ko, Arvid Carlsson and Berti1 Lindquist 
Evaluation of Accretion, Resorption snd Exchange Reactions in the Skeleton 
Kunglo Fysiografiska Sallskapets I Lund Forhandlingar 25: 1 .. 16 (1955) 

Bau-10 Bauer,ll GOran Co Ko.!) Arvid Carlsson and Bertil Lindquist, 
Bone Salt Formation Measured in Infants by Means of p32 
Acta Paedia trica 44: ,4 77 ~486 '( 1955) , 

Bau-ll Bauer, Goran Co Hep Arvid Carlsson and Berti1 Lindquist 
Skeletal Uptake to Sulfate an~ Phosphate in ~-Aminopropiononitrile 
Poisoned Rat!£! 
Acta Pathologies. et Microbiologi.es. Scandinavi,ca 37: 407-413 (1955) 

Bau-l.2 Ba1!Der pGoran C ... H .. p Arvid Carls'son ,and Berti1 Lindquist 
A Comparative Study on the ,MetaboliSm ofSr90 and Ca45 
Acta Physiologiea Scandinavica 35g 56-66, (1955) . 

Bau=13 Bau.er , Goran Co KO?J Arvid Carlsson and. .Bertil Lindquist 
Some Properties of the Exchangeable Bone Calcium 
Acta Physiolog1ca Scandinaviea 35: 67-72 (1955) 

, ' 

Bau.~l4:Ball~r p Goran C .. 'Ho and Arvid Carlsson 
Post~Fracture 'Bone Salt Resorption Studied in Rats 
ActaOrthopaedica. Scandinavica 25: 83~88 (1955) 

Bau~l5 Bauer, Goran C" H~p Arvid Carlsson and Bertil Lindqp,tst 
Bone Sa1t Metabolism 'in Human Rickets Studied 'With'ltadioactive Phosphorus 

. Metabo1ism5g 573=581 (1956) . " . . ' 

Be-l Barclay, Ralph K~, Wendell C~ Peacock and Davie Karnofsky 
"Distribution and Execretion,of Radioactiv~ Thalliillm in 't~ Chick Embryo, 

. Rat and Man 0 " 

Jou:t"na.l of Phal."lll.9.colog,y and E~rimental Thera.peutics 107: 178-187 
(Feb~ryp 1953). -

Bd-l ,Bucl:ia.nan, Donald L~ 
Elimination of Intravenous C8rbon~14 Bicarbonate by Man 
Journal of Clinical Investigation 30g 630-631 (1951) or 
AECU-1262 or UAC~359 

Bd-2 Buchanan,!) Donald L. 
Uptake and Retention of Ftxeq Carbon in Adult Mice 
,Journal of General Physiol0S¥ 34~ 737=759 (1951) 
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Bd-3 Swick, R. W • .I' D01i8ld L. Buchanan and.A .. Nakao 
Distribution of Fixed Carbon 
Federation Proceedings 11: 157-158 (1952) 

Bd-4 Buchanan, Donald L. and A. Nakao 
Turnover of Bone ,Bicarbonate 
Journal of Biological Chemistry 198: 245-257 (1952) 

Bd-5 :Buchanan, Donald L. and Akira Nakao 
Bone Carbonate Turnover 
Proceedings of the Federation of American Societies for,Experimentai l 

Biology; 11: 19-20 (1952) 

Be-l Behrens, Charles 
Atomic Medicine 
Thomas Nelson and Sons, New York City, New York (1949) 

Bea-l B~langer, "Leonard F .. 

Bea-2 

Bea-3 

Bea-4 

Bea-5 

Autoradiographic Visualization of Calcium-45 Intake by Normal and Pathological 
Cartilage t in Vitro .. I ; 

Proceedings of the Society for Experimental Biology and ,Medicine 88: J:50-i.52 
(1955) " 

Belanger, Leonard F .. 
Radioautographic Detection of Radiosulfate. Incorporation by the Growing 
Enamel of' Rats and Ha.md!bers ' 
JoUrnal: ot" Dental Research 34: 20-27 (195?) 

"" , Belanger, Leonard F. ' . 
Autoradiographic Visualization.of s35 Incorporation and murnover by the 
Mucous Glands of the Gastrointestinal Tract and,Other Soft Tissues .of Rat 
and Haliister . 
Ana tomical Record· ·1l8~: 755.;"Y71( 1954) 

Belanger, Leonard F. ' 
Autoradiographic Visualization of the Entry and Transit of s35 in Cartilage, 
,Bone, and Dentine of Young'Ra:t's and the, Effect of llya;luronidase In Vitro 

, Canadian Journal of Biochemistry and Physiology 32: 161-169 (l9~ 

Be'lange:r,' Leonard F. 
Autoradiographic ,nd:Histocbemical Observations on the Mineralization of 
,Teeth in Rats and,Hamsters of Various Ages 
Anatomical Record 114: 529;"543 (1952) .' 

Bee-l Bergel, F., J. L. Everett, J. 130 Martin and J", S. Webb 
Cellular Constituents. Major and Minor Metals in Normal and Abnormal 
Tissues,- Part I. Analysis of Wistar Rat Livers for Copper, Iron, 
Magnesium, Manganese, Molybdenum and Zinc \ ",' 
Journal of Pharmacy and Pharmacology 9: 522-031 (19~7) 
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The Importance of Minute Chemical Constituents (Infiniment "Petits ' 
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ScienCe 64: 629=630 (1926) 

Bertrand,Gabriel and Me Macheboeuf 
Recherches sur la Presence du Nickel et du Cobalt Chez les AnimaUx 
Bulletin de 18 Societl Chimique de,France Series 4 Vol 0 37-38: 934-937 (1925) 

Bertr13,nd.., Gabriel and M.. Macheboeuf 
Sur les Proportions de Cobalt CQntenues dans les Organee' des Animaux 
Bulletin de 18 SocietefChimique de France Series 4"Volo 39-40: 942-945 (1926) .~ 

Beg-4 Bertrand, Gabriel and MIne Voronca ... Spirt (.) 
Titanium in AniIftals t"" 
Comptes Rendus 189: 221-223 (1929) 

BegQ5 Bertrand.., Gabriel and MIne Voronca=Spirt 
Presence and Distribution of Titanium in Animals 

Beg-6 

Be g,;,: 7 

Beg-8 

Beh-l 

Bulletin de la Societe Chimique de France 47-48: 643-646 (1930) 

Bertrand.., Gabriel and Didier Bertrand 
~ The General Distribution of Rubidium in Animals 
Annal~s ~de L'Institut Pasteur 72: 805=809' (1946) 

Bertrand.., Gabriel andDidi~r Bertrand 
The RubidiUm and other Alkali Metals Content of the Human Blood 
Annales'ae L'Institut Pasteur 8O~ 227-230 (1951) 

Bertrand.., Gabriel and Didier Bertrand 
Rubidium in Plasma and Corpuscles of Blood 

, Annales de L8Institut Pasteur 80~ 339-342 (1951) 

Behnke, Ae R .. and 0 .. Do Yarbrough 
Pbysio~ogic Studies of Helium , 
United States Naval Bulletin 36:542~558 (1938) , 

Beh-2 Be~J! Ao Ro ~a.nd To Lo, Willmon 
Cutaneous Diffuaion of Helium in Relation to Peripheral Blood Flow and the 
Absorption of Atmospheric Nitrogen through the Skin 
American Journal of' Physiology 131: 627-632 (1941), 

, . 

Beh-3 Behnkep Ao R" and To L. Willmon 
Gaseous Nitrogen and Helium Elimina~ion from t~e Body During Rest and 
Exercise·- . 
Alnerican Jqurml of Pbysiology 13l~ 619-626 (1941) 

Bek-l , Berke, H. and A. DiPasqua 
Distribution .and Excretion of Po210 after I~lation 
Presented at the Radiation Research Society, Rochester, May 13-15, 1957 
Page 8 of th~ Abstracts ' , 

Bek-2 Berke J1 H. L.-and A. C. DiPasqua 
The Distribution and Excretion of Polonium after Inhalation 
UR-495 (1957) . 
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Bel-l Belcher,E .. Ro, loG. Fo Gi;tbert andL .. F .. Lamerton 
Experimental Studies with Radioactive Iron 
Britisb J6urila.l of Radiology '27: 387-392 (1954) 

Beo-l ~ehounek,· F.. and Mo Majerov.a
l Radon Content of the Air . 

Ber-1 

I 
B~r .. 2 

·Natur~· 178: 1457 (December 29, 1956) 

Bernard, So R .. 
UraniumMPC Yalues •. Recommended for Consideration of Human Data 
Memo to Dr .. Karl Z. Morgan frC?m So R. ~e~r<l' February 14" 1956 

, I \ 

Struxness" Eo GOJ? A .. J. Luessenhop, S6 R. Bernard and' J .. C. Gallimore 
.'. The Distribution and Excretion of HeXavalent Urap.iu.m in Man . 

International Conference on the Peaceful Uses of'Atomic Energy held at 
Geneva, SwitzerlJ;1.ndJ? August, 1955. pp .. 186-196.. Paper. 1?-umber -r./,213 . 

Ber-3 Be;J:'nard, So H. and. Eo G. St~ess 
A study ·ofthe. ·Distr:t,bution and Excretion of Uranium in Man. An Interim 

· Report. ' 
ORNL-2304 (June 4, 1957) 

Ber-4 . Bernard ll S. Jfo 
· Msxim~ 'Perm:i,ssible Amqunts of Natural Uranium in the Body J? Air and 

Dr:i,nking W~ter Based on, Human ,Experimental Data.. (September 17, 1957) 
Un~ub1~shed Data as of October 31, 1957 ' 

Bet-1 Bergstrom, William H.. and William Me Wallace 

Bf.;.l 
'\ 'j 

Bg-l 

· Bone as a Sodium and Potassium Reservoir 
Journai~ofClinict:J.l Inv~stigation 33: 867-873 (19,54) 

. . 

Bahner, Carl' To, . 
..... ' 

Localization or Antimony in Blood 
Proceedings of' the Society for EJC:per1mentalBiology- ·and Medicine 86: 
(1954)' . . 

Griffith, George C", ~dward Mo. Butt and Joseph Wal~r 
The Inorganic Element'., Content of Certain Human Tissues 
Annals of Interiial Medicine 41: 501-509 (1954) 

r • • ' • 

, 

371-373 

Bg-2 '~utt, EdwardM .. , R .. Eo Nusbaum, T. C~ Gilmour 'and S. Lo DiDio 

Bg"'3 

.lJs.e of.Em1.ssion S~ctrograph for study of Inorganic Elements in Human 
Tissues ' 
Americ~n Jour~l of Clinical Pathology 24: 385-394 (1954) 

'. Butt, Edward Mo, R. Eo Nusb~um and Ao, Go Wa;re 
A Study of Trac~ ~tal Storage in Human Organs by Spectrographic and 
Chemfcal,Methods, with ~articular Attention to Acute Thrombocytopenic 
PurPura, Refractory Anemia, Congenit~ Dis~~se, Congestive Heart Failure 
¥ilson's Dise~seJ? Hemochromatosis and Arteriosclerosis 
Progress Report - April 15, 1955' I 
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Butt~ Edward M. and,Do G. Simonsen 
Mercury and Lead Storage inHuman Tissues 
American Journal of Clinical Pathology 20: 716-723 (1950) 
See ADDITIONS , 
Letter to -Dr o Ho Ao. Blair from Dr" Co Ao Spiegl" April 22, 1955 
Subject: Chemical Toxicity of Th<;>rium' 

Bh..;2 Blair pHenry A.~ ~ Director 
Quarterly Review .. ! October 1 through December 31,19540 (No number) 
Michaelson~So 

131 Uptalte in Dogs .. ppo40-4l 

Fluoride Studiesopp" 44=46 , 
Smith.\' Fo Ao and DoEo Gardner 'a." 

Spieglj) C" J" ' 
Inhalatipn Toxicity •. pp. 48~49 

Tox~city of Radioactive Materials. Polonium Toxicity, Distribution and 
Excretion. ppo 52-57 ' 
Stannard» J" No and R. C .. Baxter 

Effects of a Maintained Bo~ Burden of Polonium in the ~at. pp. 52-53 
Smith» F. Aop R. Jo Della Rosap,P.E. Morrow~ Ro Go Thomas and J. Ne Stannard 

Distribution and Excretion of Polonium aS i' a. Function of the' :'Route of 
AWn1ni,stration" PPo ,53-55 . , 

Sproul..9 J. Aop Re Co Baxter and L" Wo Tuttle 
'Effect of Polonium on Hair Color l etc" in Long-Evans Rats. ppo 56-57 

Tuttle.ll Lo Wo» andRo Cq Baxter 
£trontiUm and Calcium Absorption and Excretion Studies. pp. 57-

Hurshp J", Bo·'. .. 
AnalY.Bie Qf Natural Waters for Radiumo pp. 57-58 
Sarcoma in a Dog with 13 mg Retained Radium Body Loado pp.. 58 
Radium Excretion of a Thorotrast'Patient. ppo 59 

Shapiro» Jacob,ll Stuart Black and Francis Gavigan 
, Measurement on Lung Retention of Radon Degration Products. ppo 59-60 

Morkenp Do 'M. and J" -"No Stannard 
Radon Inhalation ExPeriments PPo 60 

Bh-3 Blairp Henry A. 
Shortening of Life Span by Injected Radium, Polonium and Plutonium , 
tm-274 (1953) . . " .. 

Bh .. 4 Blair p Henry A" 11 Director tm-60 
Summary of Research and Service Progr~ms .. January 1, 1948 to December 31, 1948 
BiOlog~cal Effects of Radioactive M;;Lterials " ..' 

Polon1~o pp.55=6l 

,.,. 

Radon" 'pp~ 61-63 
Radium. pp.. 63=64-
Uranium" pp. 65~72 
Beryllium.. pp. 73=93 
Thorium. pp. 94=97 
Fluoride. ' ppe 98 ... 101 
Carbon.... ppe 102.,105 
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Bh-5 Stapnard, J~ N., H. A.B1air and R. C. Baxter 

Bh-ts 

LifeSpan ShQrtening in Rats Induced by MUltiple Doses of Po1onium-210 
Federati9n Proceedings 14: Part I,' 144 (1955) 

Blair, Henry A., Director UR-103 ,. 
Quarterly Technical Repo~t. Oc~ober 1, 1949 tbru December 31, 19~9 
Wilson, H. Be,G. E. Sylvester, C,. W.LaBelle, J. K. Scott and Staff,;· 
F. A. ·Smith and Staff; S. Laskin and S~aff; and K. E. Lauterbach 

Uranium. Relation of Particle Size of Hydrated Uranium Trioxide Dust 
to. Toxicity Following Inhalation by Rabbits and Rats. pp. 29-35' 

Hall, R. H. 
Inhalation Toxicity of Beryllium Fluoride Mist. pp. 37-41 . 

Stokinger, H. E., R. E. Root· and L. T. steadman 
Retention of Beryllium' Tissues'Following I~lation. pp. 4i-50 

Hall, R. H., R;. E. Root and C. Stroud " - . 
Thorium. pp .• 55-59 

Mayilard, E. A. and W. L. Downs 
A,cute Oral Toxicity of NsF in Albino Rate. p. 60 

Smith, F. A., D. E.Gardner and D. Wing 
Fluoride Content ,in Human Bone. pp. 60-63 , ' 

Bhj-1 Bagg,Ha1sey J. 
Pathological ChangeeAccompanying Injections of,an Active Deposit 
of Radium Emanation. I.. Intravenous and Subcutaneous Injections in 
the Whi teRa t 
Journa~ of Cancer Research 5: 1-19 (1920) 

Bhj-2 Bagg, Halsey J. , 

Bi-l 

Bir-1 

BJ-l 

T'ne,'Response of the Animal Organ~sm to 'Repeated Injections of an Active 
Deposit of Radium Emanation Intravenous Injections in Dogs 
Journal of Cancer Re.search 5: 301-319 (1920) 

.. . . \ 

Letter from Dr. Katherine Williams to Dr. Walter Blnks. January 4, 1954 . , 
Birnstingl, Martin, Bernard Stone and Victor Richards" . . , 
Excretionof~adioactive Zinc (zno5) in Bile, Pancreatic and D~odena1 
Secretions 'of the Dog 
Americ,an Journal of Physiology 186: 377-379 (1956) 

Beierwaltes, William H .. , Robert A. Peelor, Is,adore Lampe, and Henry J. 
Gomberg . 
Factors Determining the Rate of Renal Excretion of Iodine. I. The Thyroid 
University Hospital Bulletin, University of Michigan, An.nArbor, 

,April, 1948~ Volume 14: 31-33 

B1-1 Bloom, WilliSl!l 
HistoPathology. of Radiation from External and Internal Sources 
McGraw-Hill Book Company, Inc .. , New York (1948) 

Bl-2 Bloom, William, H. J.. Curtis and F. C.. McLean 
A Note on Deposition of Carbon-14 in the 'Bone 
MDPC-516 (no date but declassified December 3, 1946) 
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Bl-3 

Bl-4 

Bl-5' 

Bloam, William, f6 J" Curtis andF. Co McLean 
Deposition of Cl in Bone ' 
Science 105: 45 (1947) , 

Bloom, William 
Deposition ofCl4 in the Metaphysics of Long Bones of Young Rats 
Anatomical Record I03g 425 (1949) 

Bloam,!! Margar.et Ao and William Bloom 
Late Effects of Radium and Plutonium on Bone 
Archives of Pathology 41: 494-511 (1949) 

or 
AECD-2053ar ANL~HJjy=496 

Bli-1 Blina,\> L.' V" " 
Experiments with Titanium Oxide 
Riforma Med" 44: 1516, 1519~1522, 1525 (1928) 
Abstracted in J. Industrial Hygiene 12: 96-97 (1930) 

B1o-1 Block, Walter Do, Oliver ~c Buchanan and R. H. Freyberg 
Metabolism» Toxicity and'Manner of Action of Gold Compounds in the 
Treatment of Arthritis 
+I~ A Comparative study of the Distribution' and Excretion of Gold 

Following the Intramuscular Injection of Five Different Gold 
, Compounds 

,Journalof-PbSrmacology and Experimental Therapeutics 73= 200-204 (1941) 

Blo-2 Block, Walter ,Do,!! Oliver II. Buchanan and R. II. Freyberg 
Metabolism, "Toxicity and Manner of Action of Gold Compounds Used' ,;In 
the Treatment of Arthritis" ", 
IV. Stuqies of the Absorption, Distribution and Excretion of Gold 

Following the Intramuscular Injection of Gold Thioglucose 
and Gold Ca.lcium Thiomalate , ' 

Journal of Pharmacology and Experimental Therapeutigs 76: 355-357 (19~2~ 

Bld-3 J3loc:k, Walter:'D. p 0" II. ~uchanan and R. Ho Freyberg 
Metabolis!Ili Toxicity and Manner of Action of Gold Compounds Used in 
the Treatment of Arthritis ' 
Vo A Comparative Study of the Rate of Absorption, the Retep.tion, and 

the Rate of Excretion of Gold Administered in Different Compounds 
Journal ofPbarmacology and Experimental Therapeutics 82: 391-398 (1944) 

Bm~l BrucerJl Marshall)) Go A. Andrews a.nd IIo Do Bruner 
A Stu~ of Gallium - SummarY and Conclusions 
Radiology 61: 534-613 (1953) , 

Bm-2 Brucerp,Marshall , 
Distribution of Gallium in Man; Autopsy Evidence 
Journal of' Pharmacology and, ,Experimental Therapeutics 101: 4-5 (1951) 
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Bn-l Bruner, H. D. 
"Car~ier Effect in the D1str1out:ton of Manganese-54 in Rats" 
Radiation Research 3 (no 2) ,October, 1955 

Bn-2 Bruner, H.Do, Emory Univer.Sity 

Bn-3 

Third QUarterly Report, September 15, 1953 
"Biological S.tudies on the Distribution of Radioactive 
Metals wit~ Special Reference to Damaging Levels of 
Tissue Concentration" 

Bruner, H. De, Emory University , 
Fourth Quarterly R~port, December 15, 1953 
"Bio1ogical Studies on the Distribution of Radioactive Metals 
wi th ,Special Reference to DalllAging Levels of Tissue 
Concentration. " 

Bn-4 Bruner, H. Do, Emory University 
Fifth Quarterly Report, March 15, 1954 
"Biological Studies on the Distribution of Radioactive Metals 
wi th. Special Reference to Damaging Levels of Tissue Concentration." 

Bn-5 Bruner, He D., Emory University 
Sixth Quarterly Report, June 15, 1954 
"Biological Studies on the Distribution of Radioactive 
Metals with Special Reference to Damaging Levels of 
Tissue Concentration." 

Bn-6 Bz:uner, H. D:, Emory University 
Seventh Quarterly Report, September 15, 1954 
'''Biological S.tudies on the Distribution of Radioactive Metals 
wi th Special Reference' to Damaging Le.vels of Tissue 
Concentra tion .. If 

Bn-7 . Bruner, Ho D., Emory University . 
Eighth Quarterly Report, December 15, 1954 
"Biological Studies on the Distribution of Radioactive Metals 
with Special Reference to Damaging Levels of Tissue . 
Concentration."; 

, Bn-8Bruner, H. D., Emory University 
NintlIQuarterly Report, March 15, 1955 ' 
BioloS,feal Studies on the Distribution of Radioactive Metals 
with SpeCial Reference to Damaging Levels of Tissue 
Concentration." 

Bn-9 Bruner, Ho D., Emory University 
Tenth Quarterly Report, June. 15, 1955 
"Biological Studies on the Dis"tribution of Radioactive Metals 
with Special Reference to Damaging Levels of Tissue 
-C6ncentr~:tion .. " 
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-Bn-10 Bruner, H .. D., Emory University 
Eleventh Qua~terly Report, September 15, 1955 . , 
IIBiological Studies:on-the Distribution of Radioactive Metals 
with Special. Reference to Damaging Levels of,Tissue Concentration." 

Bn-ll BrWler, H. Do, Emory University 
,TWelfth Quarterly Report, December 15, 1955 
IIB1010gical studies on the Distribution of Radioactive Metals 
with Special Reference to Damag1ng Levels of Tissue 
Concentra.tion. II 

Bn~12 Bruner, Ho D., Emory University 

Bn-13 

B~-14 
Bni-l 

Bni-2 

Bni-3 

"Distribution of Manganese-54 in the Rat After Intravenous 
Inje9tion of MnC~" .. 

Americ~n Jo~nal of Physiology 179 (December, 1954) 

Bruner, H. D"-, Emory University 
"Biological Studies on the Distr.ibution of Radioactive .Metalswith 
.speci~l Reference to Damaging Levels of Tissue Concentration" 

Thirteenth Quarterly Report.. March 15, 1956 
See ADDITIONS . 
Berlin, N. IoIB. M~ TO~bert and JoH. Lawr~~ce 
Studies in Glycine-2",Cl . Meta~oliBm in Man' 
I.. P~nary Excretion of cl 02 ' 
Journal of C~inical Inves:tigation 30: 73 (1951) 

Berlin, N. I., B. M. T~*bert and Co Lotz 
Studies in Glycine-2-C Metabolism in Man 
II.' T"issue Distribution 
Journal of Clinical Investigation 31: 335-337 (1952) 

Berlin,? N. I., B. M. Tolbe~t and Helen Co Lee 
Metabolism of Glycine-2-Cl in Ma~ 
III.. The Urinary Excretion of Cl and Cumulative Radiation Dosimetry 
Journa~ of Clinical Inve~tigation 3g: 1 ... :4(1953) 

Bni-4 Berlin, N. I .. and B. M. Tolbert 
Met$bol~sm of Glycine-2~Cl~ in Man . 
V. :Further Considerations of Pulmonary Excretion of' C140 
Proceedings of the $ociety for Experimental Biology an4 ~dicine 88: 
386-389 -. (1955) . . 

Bni-5 Prentice, To C~, W. Siri,N. I. Berlin, Go M.,Hyde, R. J .. Parsons, E. E. Joiner 
and John H •. Lawrence . 
Studies of Total Body Water with Tritium 
Journal of Clinical Investigation 31: 412-418, (1952) 

Bo-l Boxer, George Eo and DeWitt Stetten, Jro 
Studies in Carbohydrate Metabolism ' 
II. The Glycogenic Response to Glucose and Lactate in the Previously 

Fasted Rat . 
Journal of B'iolog1cal Chemistry 155: 237-242. (1944) 

16 

• 

!./ 

' .. 
.. 



.. 

Boa-l . Boni, A., O.Gubeli, R. ~otma.rand H. V. Wiesendanger ' 
Absorption of Radioactively Labeled Sulfate (s3504) through the Human Skin 
Deut.Med .. Wochschr. 19: 1611- 1619· (1954) 
c .. Ao 49: 4165 1 . (1955) . 

Bod-l Bodansky, Oscar and Walter Modell . . . 
. The Differential Excretion of Bromide and Chloride Ions and Its Role 
in Bromide Retention 
Jo~l of Phar.macology and Experimental Therapeutics 13: 5~-64 (1941) 

Boi-l Boissevain, C. H. and W. F. Drea 
Spectroscopic Determination of Fluorine in Bones, Teeth and Other Or~ns, in 
Relation to Fluorine in Drinking Water ' . 
Journal of Pen tal Research 13:495-500 (1933) 

,.1 Bon-l Bonner, John F .. , Jr. 

.. 

."" 

The IDfluence of Age on the Uptake of Radioactive Phosphorus by the 
Skeleton 
AECD-1961 (no date, but declassif;ted AprU, 26, 1948) 

Boo-l See ADDITIONS . 
Bor-l Borsoolt, Hetiry, Geoffrey Keighley, Don M~ Yost and Edwin McMillan 

ThE; Jlrinary Excretion of Ipgested Radioactive Sulfur 
.Sci'ence 86: .525 . (Decembjer':'3, 1931)<> 

Bor-2 Borsook, Henry, Edwin R. Buchman, John B. Hatcher, Don M. Yost and Edwin 
McMillan ..' " 
The Course of Thiamin Metabolism inMan as .Indicated by.the Use of 
Eadioactive SUlfur 
Proceedings' of the National Academy of Sciences 26: 412-418 (1940) 

Bos-l Bostrom, Henry and Erik Odeblad . 
Autoradiograpbic Observations on the In90rporation of s35 -Labeled Sodium 
Sulfate in the Rabbit Fetus . 

BOs ... 2 

Bos-3 

Bos-4 

Bos-5 

Anatomical Record ll5: 505-514 (1953) 

Odeblad, Erik a.nd Harry BostrOm . . 
An Autographic Study of the Incorporation of S35.Labeled Sodium Sulfate 
in Different Organs of Adult Rats and Rabbits 
Acta Pathologiea et Microbiologica Scandinavica 31: 339-344 (1952) 

Bostroin, Harry, Erik Odeblad 'and Ulf Friberg , 
A Quantitative Autoradipgraphic Study of the Incorporation of S35 in 
Trache~l Cartilage 
Archives of Biochemistry and Biophysics 38: 283-286 (1952) 

BostrOm, Harry and Sven Gardell- _ 
Uptake of SUlphates in Mucopolysaccharides Esterfied with Sulphuric Acid 
in the Skin of . Adult Rats after Intraperitoneal Injection of S35.labelled 
Sodium Sulphate 

Acta Chemica Scandinaviea 1: 216-222 (1953) 

Bostrom, Harry and Erik -Odeblsd' . . . 
. Autoradiographie Observations on the Uptake of s35 in the Genital Organs 

of the Female Rat and Rabbit after Indection of Labeled Sodium Sulfate 
Acta Endocrinologiea 10: 89~96_. (1952) . 
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Bow-1 

Bow-2 

Boy-1 

The Radium Content of Some Connate Waters 
Physics 5:,~n6-28,o' '(1934) . 

Bowes, 'Joane H" and Margaret Mo Murray 
The Chemical COmposition of Teeth 
I" The Estimation of Fluorine and the Fluorine Content 
Biochemical Jourria129: . 102-107 " (1935) , . 

Bowes j Joane Ho and Margaret M .. Murray 
The Chemical Composition of Teeth 
II. The , Composition of Human Enamel and Dentine 
Biochemical Journal 29: 2721-2727 . (1935) 

Boyd, To Cop L. Eo Napier and Ao C. Roy 
Distribution of Antimony in theBo~ Organs 
Indian Journal of Medical Research 19: 285-294 (1931) 

of Normal Teeth 

Boy-2 Boyd, ''To C.~nd No Ko De 
Some Applications of the Spectroscope in Medical Research 
Indian J0llll.I'n9.1 of Medical Research 20:. 789-800 (1933)' 

Bp~l Basu, K. Po and M. C. Ma1akar 
Iron and Manganese Requirements of. the HUman' Adul t 
Journal of the Indian Chemical Society 17: : 317-325 ('1940) 

Bp-2 Basup K" Po and Mo Co Malakar 
Magnesium Metabolism in Man 
Indian Journal of Medical 'Research 28: 333-343 (1940) 
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Br-l Brues, Austin,Mo 
Toxicity ef ~dioactive Isetepes, pp. 465-410 

Br-2 

Br-3 

in Medical Physics Velume lIe Edited by otto. Glasser, Year Beek 
Publishers, Inc., Chicago. (195.0) . 

. Brues, Austin M and Agnes N. Streud 
Retentien ef Clli. Administered as Bicarbenate to Adult and Embryonic Mice 
pP. 171-180 in Bielegical Hazards ef Atomic Energy, edited by 
A. Haddow. Oxford at the Clarendon Press, Oxford University Press, Amen 
House, Lenden, E.c • .,.4. (1952) 
also AECU-1091 or UAC-326 (Nevember, 1950) 

Letter to. Dr. Kar.l Z. Mergan frem Dr. Austin M. Brues. December 28, 1953 

Br-4 Brues, Austin M."Ed1ter ANL-4401 ,-
Bielogical and Medical Divisions Quarterly Repert, Nevember, December, 
January, 1949-1950., ' 
Fi~el, Miriam P., Gertrude Hirsch, Denald Gardiner, and Ruth McNunls 
,Pregress of the Long-Term Pelenium-Meuse Exper1ment~ pp. 18-95 
Bleem, William a.nd Margaret A. Bloom 
Some Late Histolegical Changes in Mice after Low, poses of Plutonium and, 
Radium,pp. 174-184 

Br-5 ,Brues, Aust:Lri M." Erdi tor ANL-4108 
Quarterly RePQrt August,' 1947 to Nevember, 1941, :Biolegy DiviSien 
Nerria; Willi8l;ll P. and W. E,. Kisieleski 

. Br-6 

The Early'Distributien ef,sr89,90in Rats, pp. 5-12 
,Nerris, William P. anf S. H.'Cehn 
Pregress Report en Cl , pp.13-22 
Lisco, -Hermann, Miriam Finke~and Gertrude Hirsch 
'Pregress Report en the Chrenic p32 Mouse Exper1mellt. pp. 80-85 
Kisieleski, Waller and Leis Weedruff ' -
Studies on the Distributien of Plutonium in the Rat. pp. 86-103" 
Neal, William, Rebert Straube and Howard Duceff 
Pregress Report ef Applied Radiechemistry (Arsenic). pp. 109-112 

Brues, Austin M., Directer ANL"\'521!J . 
Que.rterlyRepert,of"Biolegical and Medioal,Research DiVision 
Norris, WoP., T., W. Speckmanslld P. F. Gustafson . 
The Pattern o.f Radium Retentien' in Man, pp. 6-

'Finkel, Miriam P. ~nd A.'M. Brues and Hermann Lisco. 
'The Toxicity of Srtl9 in' Mice, pp. 25-29 
Kisieleski, W. E., ' " , 
The Distributien and Excretion ef Sr 90_y90 'in the Dogo pp. 68-71 

Br-1 Repert on Biological, Medical and Biephysics . Pregrams ANL-5378 
. Part I.. Rose, John E., Directer , . 
. Semiannual Report of Radielegical Physics Divisien , 
StebD.ey, A. F. and H. F~',Lucas, Jr. 
Inta~ and Retention of Radium at Natural,Levels. pp.8-15 
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Part II. Brues, Austin M., Director 
Quarterly Report of Biological and Medical Research Division 

Norris,W: Po» T. W. Speckman and B. J. Ho~Oway 
Simultaneous Administration of Ra226 and Ca 5 to Dogs. pp. 14-75 
Walton, H., Jro and A .. M. B+ues 
Radio-Ruthenium Toxicity Studies. pp. 102-105 
Finkel, Miriam Hermann Lisco and Austin M. Brues 
Toxicity of sr89 in Mice~Malignant Bone Tumors. pp. 106-117 

Hoffbauer, F. W.; Editor 
Liver Injury. Transactions of the Seventh Conference. January 15 and 16, 
1948, New'York City~ New York: 
Brues, Austin M. 
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Hy-4 
HY-5 
Kt~3 
Kt-9 
Kt-10 
Kt-ll 
Ph-5 
Ph-6 
Th-3 
Th-4 
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Tb.''':lB· 
''th-19 
Th-20 
. Th-21 
Th-22 
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Ban-l 

Barber, A. J. 
Ha-9 

Barber, E. M. 
Cp-l 

Barbera, Richard C'. 
Md-7 
Md-B 

Barc.lay, Ralph K. 
Bc-l 

Barer, A. 'P. 
Fow-l 
Fow-2 

Barker, H. Ro 
St-3 
st·4 

Barkow, Arthur G. 
Ma.-2 

Barksdale, Jelks 
Bar-l 

Barkulis IS .. 
Br-13 
Br-36 
Br-43 

Barnes, Co M .. 
Bs-3 
Bs-7 
Kt-3 
Ph-3 
Ph-6 



Barnes,·D. W. H. 
Har-3 

Barnes, L. L. 
Vi:..l 

Barr,· George 
Ha-49 
Ha.;.63 
Ha-76 
Ha.-77 

Barron, E. S. G. 
. Ab-5 

Barton, D. 
8tn-3 

Ba;rtter, F. C. 
Cw-4 . 

Bassett, 8. H. 
Ln-2· 

. Baeu, K. P. 
Bp-l 
Bp-2 

Bauer, Goran C.,H. 
Bau-l 
Bau-2 
Bau-3 
Bau-4 
Bau-5 
Bau-6 
Bau-7 
13e.u-8. 
Bau-9 
Bau-IO 
~au~ll 
Bau:",12 
Bau-13 
Bau-;:L4 
Bau-l5 

. Bauman, Emil 
Bu"'l 

Baxter, Ro C. 
Bh-2 
Bh-5 
8a-3 
8a-4 J118 

Bay, Ro C. 
Bz-l 

Beath, O. A. 
Rt-l 
Rt-2 

Behnke, A. R. 
Beh-l 
Beh-2 
Beh-3 

Behounek, . F • 
Beo-l 

Behrens, Charles 
Be-l 

Beierwaltes, William H. 
Bj-l 

Belanger, Leonard F. 
Bea-l 
Bea-2 
Bea-3 
Bea-4 
Bea-5 
Co-33 
Leb-l 

Belcher, Eo H. 
Bel-l 

Bell, G. Ho 
Ht-4 

Bell, Martelia 
Sk-5 

Bell, P. 
Ce:"2 

Bellin, Judith 
Ls-l 

Belorybk1na, L. I. 
Za-l 

Belt, ThomasH~ 
Kg-2 
Kg-4 

,. 
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Benda, Clemens;E. 
Bro-l 

Benescb, Reinbold 
Dd-5. 

Benescb, Rutb E. 
Dd-5 

Bengtson.z,A. 
Fr-7 . 

Benne, Er.win J • 
Sw-l 

Bennett.z C. 
Ph .. 5 Bs-8 

Bennett; Swansqn,. 
Stn":j 

Berg, H. F. 
Ky-2 ItY-9 
Ky-3 

Berg, Marvin 
Fr-l 
p:r-6 
Fr-7 

Berg, R. 
Brg-I. 

Bt!rgel, F.· 
Bee-I 

Berger, Eva 
L6",:5 
Ls-9 

Bergstrom, W~lli8m H. 
Bet-I . 

Berke, H. 
Bek..;l 
Bek-2 

Berkson.z.J. 
Ke-l 

Berlin, N. I. 
Bni';l 
Bni-2 
Bni-3 
Bni-4 
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Ber-l 
Ber-2 
Ber-3 
Ber-4 
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Beg::6 
Beg-7 
Beg-8 
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Beg":l 
Beg-2 
Beg-3 
Beg-4 
Beg-5 
Beg-6 
Beg':'7 
Beg-8 
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Bt-l 
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Ba-l 

Bibby.z B. G. 
VI-I 

Bills.z Wayne 
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Binks.z Dr. Walter 
Bi-l ", 

Birnstingl, Martin 
Bir-l 

Biskis! Birute.O. 
Br-53 
Fk-ll 

Black, Barbara 
To~4 

Black, D.A. K. 
Ey-l 

Black, Stuart 
Bb-2 

Blackberg, S. N. 
Fl-2 



Blackstone, M .. 
As-l 

Blair, H. A. 
Bb;..l 
Bh~2 

Bh-3 
··Bh-4 
Bh-5 
Bh-6 
Sa-4 

Bla18,Robert S. 
Lo-2 . 

Blake, L. W. 
Stn-3 

Blanquet, Paul 
Tru-l 

Blau, Monte' 
L8-6 
La-10 

Bl1na, Lo V. 
Bl1-l 

Bliss, C. I. 
Fz-l 

Block, Mo H. 
Ja-l 

Block, Walter D. 
Blo-l 
"Blo-2 
Blo-3 

Bloom, Margaret A. 
Bl-5 
Br':'4 
Br-43 

Bloom, William 
Bl-l 
Bl-2 
Bl-3 
Bl-4 
Bl-5 
Br-4 
Br-43 
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Blumberg, AaronJ ~',' 
Ai-l 

Boatman, Josepb .Bo . 
Mb-l 

Bodanskz, Oscar 
. Bod-l 

Boerner, Frederick 
Sun-3 

Bogoroch, Rita.. 
Sog-l 

Boissevain, Co H. 
Boi-l 

Bonner, Geraldine 
Ao-l 
Ho-4 

Bonner I John F 0, Jr. 
Bon-l 
Ho-13 
Ho-17 
Sco-3 

BOni, A. 
Boa-l 

Bonte, F. 
Fr-7 

Booker, Do V. 
-'cl~4 
Cl-5 
Boo-l 

Borasky, R. 
Kt-10 

Born, H. J. 
Tt-l 

Borsook, Henry 
Bor-l 
Bor-2 

Bostrom, Henry 
Bos-l 
Bos-2 
B08-3 
B06-4 
B08-5 
En-l 

• 

. 



• 

Botset, H. G. 
Bot-l 
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Tho-l· 

Bowers, John Zo 
Bz';l 
Ln~1 
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Bow-l 
Bow-2 

Bowman, D. K. 
Ti-2 

Boxer, George E. 
Bo-l . 

BOYd~ Go~.Ao 
Co-l· 
Fi.;..5 
Fi-8 

Boyd,' E. s .. 
NU-5 

Boyd,' Mo John 
Ws~l 

Boyd, To C .. 
Boy-l 
Boj:"2 

Boyden; Ruth 
Ej-4 

Bradley, William R. 
By-l 

Brandt,A. E. 
Ho-3 

Braudet- R• 
Bra':'l 

Brady, Frederick J .. 
Cw-1. 
Cw-2 
CW-3 
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Braymen, w .. ltD 
Ph-5 ' 
Ph-6 

Bridge, Edward 
MeI-l 

Britten, R. Ho 
Iv-l 

. Brock, John F .. 
'Ht-5 

Brudevold, Finn , 
Ho-11 

Bruner, Frank H. 
To-1 

Brodie, B. B. 
We-1 
We-2 

Broido, A • 
. F1n~1 

Bronner 11 Felix 
Bro-l 
Bro-2 
Dd-8 

Brothers, Mil ton 
Ls-5 
Ls-8 

Brown, Ellis V .. 
Mil-1, . 

Brown, Herman 
Kol-1 

Brown-Grant, K. 
Brw-l 

Browning, R.. L. 
Kt-3 

Brucet, Marshall 
Bm-1 
Bm-2 
Ki-l 
Ky-3 
Ky-9 



Bruckmann, Gerhard 
Bru-l 

Brud.evold, Finn 
Brd ... l 
Brd-2 

Brues, Austin Mo 
Br-l through Bt-53 
Dc-1' 
Fk-5' 
Fk-9, 
Ja.-4 
Lb-3 
Li-2 

Bruner, H-. 'Do 
Bn-l 
Bn~2 
:Bn";3 
Bn-4 
Bn:':5, 
Bn-,6' 
Bp.-7 
Bn-B 
Bn-9 
Bn-10 
Bn-ll 
Bn-12 
Bri~13 Bn-14 
~:';l 

Pk-2 

Bryan, Carl E. 
Sk-l' 
sk:..4 

Bgant, F ~ J. 
C1-3' 
cl-4 
Cl';'5 
cl-6 
Cl-7, 

Buchanan, DonaldL. 
Bd-l" " 
Bd-2 
Bd;..3 
Bd-4 
Bd-5 ',' 
Br-26 , 
Br··:g9 
Br":35 
Br-j6 
:ar:--37 
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Buchanan, G. S. 
SV-l i 

Buchanan, Oliver H .. 
Blo-~ 
Blo-2 
Blo-3 

Buchman, Edwin R. 
Bor-2 

Buckley, Ra.rold Do 
Ray-l 

Bucknell, Monamy 
Ht-6 

Bulkey, George J. 
Bul-l 

Bunch, R .. F. 
Am-l 

Bunker, J. W. M. 
Ea ... l 

,Burch, George E. 
Fo-l 
Lov-l 
Lov-2 
Ov-l 
Tr-l 
Tr-2 
Tr-3 
Tr:'4 
Tr-5, 
Tr-6 
Tr-7 
Tr-8 

Burch, Po ,R.. J,. 
Spi-1 

Burkey, Ro1and E. 
ck..:B 

Burn, J,; H. 
Brn-l 

Burnot, F. R. 
BUr-l 

Busch, Elizabeth 
Ln-3 
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BusJl, J. A. 
Wi-l 

Busta.d, Leo K. 
Bs .. l 
Bs-2 
Bs-3 
Bs-4 
Be-5 
Be-6 
Bs-7 Bs-8 

;J iIy-4' 
,1y-5 
'Kt-2 
Kt-3 
Kt-7 
Kt"9 
Kt-10 
Kt':'ll 
Ph,,:,3 ' 
Ph.;.5 
Ph-6 

'Buster, D. S. 
Stn ... 3 

Butt, J1Jdwe.rd M. 
Bg-l Bg-4" 
Bg,..2 Bg-5 
Bg-3 

Butt-s,. Allison 
Ck-5 

, ~ 

,. 

", 

" 
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Cadwell, Sidney M. 
Dew-l 

Calhoun,J. Alfred 
Au-~ 

Calkins', M. C. 
seo-4 . 

CallErnder I Sheila T. 
Bad-l 
Db-2 
Db-4 

CalverY, Herbert, o. 
C81 ... 1 

. Calvin, M. 
Ha";~9 

Campbell, . Evan 
Rv-l.··· . 

CamPbell,' Ie G •. 
'em-l 

bamtbell, . Irene, R. 
Ck- . . 

,Campbell, J. E. 
At-13:' i 

Cm-2 

'Camp1:!e+l, W. W. 
Gr-2 . 
Gr-3 
Gr-14 

Cannan, Paul R • 
. Jl-l, 

Cantril, S. T. 
N1-2 

Capot, Lucien 
Tru-l' 

Carlsson, A. 
Bau;"3 
Bau-5 
Bau-9 
Bau~lO 
Bau-ll 
(Contd. to top) 
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Bau .. 12 
Bau-13 
Bau-14 
Bau-15 
Cs .. l· 

Carlson, A. B. 
Nu-8 
.. 
'Carter, Anne C. 
Sho-l 

Carter, Robert E •. 
Ln-2 
Ln-3 

Cartwright, G. E • 
McE~l . 
Wi-l 
Wi-2 
Wi-3 

Casarett, G. W. 
Al-l 
Ca-l 
Ca~a 

Casarett, Louis J. 
Ca-2 ' 
Ca-4 
Sa-5 
Sa-l,l 
Sm':'l 

Case, A. C. 
Kt-4 . 

Cass, Jules,S. 
Ck.;.6 

Castagnou, Robert 
Pao-l ' 

Caster, W. O. 
Cas'!'l 

Catsch, A. 
Cat-l 
Cat-2 

Catterson, Duane A. 
,Ai-l ' 

' .. 



Cember, Hermann 
Ce-l 
·Ce!"2 

. Cerecedo, 'Leopold R. 
Mh-l . 

Chadwick, R.· C. 
Cl-l 
cl-5 

ch(!;l.kofi, I;. L. 
C~ .. l 
Ci .. 2 
Ja.;.2 
Jo-3 
Ha-9 
Ha-50 
Pm-l 
Pm.:.2 
f;3n~l 
Sn .. 2 
Sn-3 
Sn-4 
Sn-5 

. " ' .. 

Cha~aborty,·K. P. 
Cbs-l . 

Chamberlain, A. C. 
Cl-l 
Cl-2 
Cl-3 
cl-4. 
Cl;"5 
cl-6 
Cl;"7 

Charles, Martin L. 
La-11 
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Ha-57 -
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Br-45· .. ' 
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NU-9 
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Chiba, Mikito 
It;;;'l--
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Be-3 

Chin, Shinto 
Ak-l 

Cholak, Jacob 
Ck-l 
Ck-2 
Ck-3 
ck-4 
Ck-5 
ck-6 
Ck-7 
ck-8 
Kh-l 
Kh-2 
Kh-3 
Kh-4 
Kh-5 
Kh-6 
Kh-7 
Kh-8 
Kh.-9 

Christiansen,. I. A. 
Be-2 

Christie, James H. 
Fr-6 
Km-l 

Christopherson, William M. 
Ky-2 Ky-9 
K.:Y-3 

Chuiko, V. T. 
Cv-l 

Churchly, J. 
Yo-l . 

Citre,R.G. 
Ps-3 



Clark, I. 
Op.;.l 

Clark, John W. 
Bt45 

Clarke, W. J. 
Hy .. 4 
Hy-5 

. Kt-10 

CleIlledson. C. J. 
En-2 

Close, Harold George 
Clo .. l 

Cloudman, A. M. 
Br':'13 i 

Br-36 
. Br-43 

Cochran, K. W. 
Cr-l 
Cr-2 

. Do-2 

Cohen, J. 
Ros-4 

Cohn, 8. H. 
Br-5 
Br-35 
Cn:..l 
Rs-~ 

Cohn, W.· E. 
. Gr-4 
Gr-7 
Gr-10 

Cole, H. N. 
·81-2 

.81-3 

Coleman, E. J. 
Doc-l 

Colodzin, Martin 
Lb-7 
.Lb,,:,lO 
Lb-12 
Hu-15 
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Co-l through Co-39 
MaE-l 

Comel, M. 
Com-l 
Com:-2 

Comstock, Carl. 
Mf-l 

Congdon, Charles C •. 
Lr-3. 

Conlon, Phili;p 
Mr-3 

Conn, Lillian W. 
Con .. l 

Connor,z C .L. 
La-5 

.. ~or, Jane 
Kc-l 

Conwal,z E. J. 
Cow-l 

Cook,G. B. 
Har-3 

Cook, Mag Jane 
Hu-4 
Hu-5 
Ln-5 
.Ms.-l 
Ma.~2 
Ti-2 
Ti-4 
Ti-5 
Ti-6 

Cook, 8. F. 
80-4 

Coon,z JuJ.1us M. 
Cr-2 
Do-2 
8u-l 

·.8u· .. 2 
8u-3 



Cooper, JohnA. D. 
Bul"';l 

Cooper, A. R. 
Fe-2 
FS-3 

Cooper, L. F. 
Cp .. l 

CoW, Harold 
Cd-l . 
Cd .. 2 
Cd-3 
& .. 5 
Ha-7 
Hs-l3 
Ha-40 
:aa-4l 
Hs-57 
. Ha":58 

. Ha-64 
Gr-l 
Gr .. 5 
Gr .. 6 
Gr";ll 
H80 38 

Cornfi~ld, .Jerome 
Br-10 
Cor",l 

Cowgill, George R. 
Hor-l i 

Cowie, Dean .B. 
Cs ... 4 
CW-l 
Cw-2 
Cw-3 

CowiIl§, R. F. 
Wr-l ' 
Wr-2 

Co~, Alvin J., Jr. 
Cpx-l 

Cox, Gerald J. 
. Scw-l . 

Cotziae, George C. 
May-l' 
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crai~ R. A. 
Br-~ . 

Cramer, C. 
Ha-4l 

Crandall, Lathan A., Jr. 
Cra-l 

Crespi, Hen;zL. 
Br .. 45 

Crees, Edgar A. 
Ky .. 6 
Ky-7 

Cris;:ell, K. R. 
Pw;..l 

Crowell, Charles D., Jr • 
Ho';"12 . 

Crowley, Joeephine 
Ha-8 
Ha-9 
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& ... 27 
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Ha-91 
Ha-92 
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Ha-88 
Ha-89 
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&-86 
Ha-38. 
Ha-84 

Cruickshank, D. B. 
Cu-l 

Cullen, George 
Ar-2 

ctmiiilgs,J. N. 
Cg-l 
Cg-? 

Curtis, H. J • 
Bl-2 . 
. Bl-3 



Cuthbertson, E. M. 
Gr-l 
Ba-57 

Cuthbertson, W. F. Jo 
Ct~l' 

Ct-2 
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Br- 5 
Br-49 
Br-53 .. 
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Ky- . 
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Ab~6 
Ah .. 7 
Sn-3 

Dale, Peter P. 
Dal-l 

D'Angelo, S. A. 
Dn-l 
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Di-l 
Di-2 
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Hn-2 

d'Argent, C. S. 
Rp-l 

Datta, N. C. 
Dt-l 
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Fj-l' 
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Ds-l 

Davis,.G. K. 
Co-2 
Co-4 
Co-5 
Co-6 
Co-10 
Co-ll 
Co~20 

Co-22 Co-38 
Dv-l 
Fe ... l 
Fe-2 
McE-l 
Wl-l 

Davis, R. K. 
At'-15 

D~, N. K. 
Boy ... 2 
Den-l. 
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Dr-l 
Dr-2 

Dearborn, Earl H. 
Dea-l 

Decker, C. F. 
Br-45 ' 
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Mb-l 

Della Rosa, R. J. 
Bh-2 
Ca-4 
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Sa-5 
Sa-8 
Sm .. l 

DeLong, Chester W. 
Dl-l 
Kt .. 4 
Ph-5 
Ph-6 
Th-8 

DeMeio, R. H. 
De;..l 
De-2 
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Dek .. l 

Derby, Stanley 
Gol-l' 
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Rp-l 

Dessauer, Gerhard 
HO-13 

Devick, Rhoda 
Wr .. 5 

Devis, R. 
Lac-2 

DeVoldre, J. J. 
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Devriendt 
Pag-l' 

DeWitt, Lydia M. 
Dew-l 

Deysach, L. J. 
Ry-l 

Dick, A. T. 
Dic.;..l 
Dic-2_. 
McE-3 

DiDio, S. L. 
Bg-2 

Di Ferrante, Nicola 
Dd-8 
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Bek-l 

'l'elt-2 . 

DiStefano, E. 
DiS-l 

Di Vittorio, Alberta 
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Dixon, F. J. 
Wr-3 
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Dx-l 

Doan, C. A. 
Sg-l 

Dqbson, R. Lowery 
Rs-2 

Dockum, N. L. 
Bs-2 . 
Doc-l 
Kt-10 
Kt-ll 
fh-3 

. Ph~5 

Dolan, Margery 
Kg-l. 

,D,oSiach, Ie 
Don-l 
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Dongie'r, M. 
Dog-l 

Dougherty, Jean H. 
Bz-l 

,Doulll; John 
Cr-l 
Cr-2 
Do.-l 
Do-2 
Do-3 
Su-l 
Su-2 
SU-3 

DO\lIlce, A. L • 
. Nu .. 8 

Dowdy, Andrew 
Dw-l 

. Dw-2 

Downing, V. 
Ho-5 

Downs, W. L. 
Bh-6 
Ho;,,4 . 
Ho-ll 

Drake ,T. G. H. 
Tia-l 

Drea, W. F. 
Boi-l 

Drinker, Cecil K. 
Dr.i-l 
Fa-5 

Dr~nker, Katherine R. 
Fa-5-

Drury, Douglas R. 
Dru-l 

Dubach, Reubenia 
Db-l 
Db-2 
Db-3 
D15-4 
Db-5 

~ 
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DuBois, K. Po. 
Cr-1 
Cr-2 
Do-1 
Do-2 
DO-3 
Mxa 5 
Stt-1 
Su-2 
SU-3 

'Duckworth, J. 
Dk-1 

Ducoff, Howard 
Br-5 
Br-10 
Dc-1 

Dudl~y, H. C. 
Du-1 thtoUgh Du-19 

Dudley, R. A. 
Dy-1 

Duffy, B. J., Jr. 
Hd'-2 

Dunlap, C. E. 
Ea-7 

Dunn"Raymond M. 
Ra-21 

Dunning, Gordon M. 
Dun-1 

DuPont, Octavia 
Wr .. 4 
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Dur-1' 
Dur-2 
Ra-29 
H~-3° 
Ra:-31 
Ra-32 
Ha-33 
Ha-34 
Ha-35 
Ha-36 
Ra-43 
(Contd. to top) 
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Ra-49 
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Ra-75 
Ra-76 
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Ha-&:> 
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Ra-102 

Dutron, F. R. 
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Cl-2 
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Dd-4 
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Dd-8 
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Kp-2 
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Eg-3 
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. Ega-l 
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Ew-2 
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Ai .. 2 
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Ei-l 
Ei:"2 
E1-3 
Ei-4 
Ei .. 5 

Ekstein, 'D~ M. 
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Ny-l 

Eldridge, James S. 
Tyo-l 
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Em~l 
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Sd-l 
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E;f'-l 

Elftman, Herbert' 
'Ef .. l ' 
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Eliasoph, Joan 
Mall-l 

Ellerbrook, Lester 
Ge-3 

Elvehjem, C. A. 
Ej-l 
Ej-2 
Ej-3 
Ej .. 4 
Ej-5 
Ne-l 

Ell, J. o. 
El-l " 

,Emerson, R. J. 
Ph~5 '. 
Ph-6 

Emery', E. W. 
By';'l 

Engeles, Alfred 
Mau-l 
Mau-2 
Mau-3 
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En-l. 
En-2 
En-3 

English, J. A. 
Du~ll 

Engstrom, A. 
En-l' 
En-2 
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Ha-9, 
Ha'-50 

Erf, L. A. 
La.-7 
So-5 

Essex, H.E. 
Mc~-l 



Ettori, Jean 
Mai-l 
Mai .. 2·· 
Mai-3· 
Mai:-4 
Mai-5 

Evans, HI> B. 
No~3 

Evans,R. D. 
Au-4 
Ea-l thr'ough Ea-lO 
Mr-l 

Everett, J. L. 
Bee-l 

Everett, Mark Ro 
Ev.;.l 
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Md .. l 
.Md-2 
Md-4 
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Bro-2 
Wan-l 

Ward, A. Ho 
Eg=l through Eg·3 
War-l 

Ware, Ao Go 
Bg-3 Bg-5 

Warner, Do Eo 
Bs~3 

Bs-7 
Kt=3 
Ph-5 
Ph-6 

Warren, ·Shields 
Wr=3 

Warren, Stafford L. 
Ho-5 
Ho-12 
Wr-4 
Wr-5 

Wase, Arthur W .. 
Ws-l 
Ws-2 

Durbin) 

.. "~-

." 
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Wassermann, R. H~ 
Co-25 CO-38 , 
Co-28 
Co-29 
Co=31 
Co-32 
Co-35 
Jjo-36 

Watanabe, Shosuke 
Mat-I ' 

Watson, Do 
Je-l 

Watson, J" A. 
Ce-2 

Watson, James C. 
Go-1 
Go..;2 
Wr-5' 

Watts, Nellie Perry 
Wt~l 

Watts, Ro W .. E .. 
Dur-l 
Ha-35 
Tup-l 

Webb, Jo S .. 
Bee~l 

Webster, Harry L. 
Con-l 

Weddle, Donovan Ao 
Mull-l, 
Muh-2 

Weden, Hans 
'Heu-l 

Weeks, Maurice H. 
Bs-4 
Kt-2 
Kt-3 
Kt-6 
Kt-7 
Kt";9 
Kt-ll 
(Contd. to top) 

2,45 , 

Ph-3 
Th-l 
Th-9 
Th-20 
Th-23 

weife, Ko Eo 
Fr-
Fr-5 

Weikel, Joanne (See also Joanne 
Lr-l W. Hollcroft) 

.' .~ 

Weinmann, Joseph Po 
Wn-l 

-Weir, Everett G. 
Hab-l 

Welford, George A. 
Ei-5 

WellIiit'z, JuJ.ia 
Sto-l 
Ln-3' 

Wender, Irv~ 
Ab-6 ' 
Ab-7 

Westfall, B. Be 
Sm.-2 

Weymolith, Po 
Ha ... 19 
Hs-80 

Wheeler, Jame s E. 
Wj-l 

Whelan, Mary 
We-l 

Whipple, G. H. 
Hn-l, 
Hn-5 thrOUgh Hn-7 

White, Do F. 
Cm-l-

I Whi te 2 Locke I Jr .. 
Sk-l' 
sk .. 4-



Wbite,P Marcia 
Br .. 15 
Br-25 
Se-3 
Sa-5 

White, Philip L. 
Stv~2 

Wl;l.ite, V. K. 
Ros-4 

Whiteley, Ho J. 
Wy-l 

Whitman, Newton 
McC-3 

Whitney, Ie Bo 
Co",,19 . 
Co-24 . 
Co-26 
Ei-5 

Wick, Arne N .. 
Dru-l 

Widdowson, Elsie M. 
Wd-l through Wd-13 

Wiesendanger t H. V. 
Boa-l 

Wightman, Doris 
Tis-I 

Wigman, Helen B. 
Scw-l 

Wilde,· W .. S. 
Ww-l 
Ww",2 

Wilkinson, Go W. 
Leb-l 

Willard, D. R. 
Hy-4 
Hy-5 
Kt-10 
Kt-ll 
Wid-l 
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Williams, Agnes 
Ln-3 ... 

. Williams, DorotllYE. 
Wil-l 

Williams, Fred 
Hv-l 

Williams, Katherine 
Bi-l 
Rs-2 

Williams, Marilyn H. 
Ha-36 
Ha;..32 
Ha-34 
Ha-35 
Ha-48 
Ha-49 
Ha-:63 
Ha-15 
Ha~16 
Ha-l1 

Willmon, T. L. 
Beh-2 
Beh-3 

Wilson, G. M. 
Kil-l 

Wilson, H. B. 
Bh-6 

Wilson,. H. J. 
Ho ... 5 

Wing, E. 
Bh-6. 

Winnick, Theodore 
Gr-16 
Gr-11 

Wintrobe, Me M. 
Wi-l through Wi-3 

Witten, Victor H. 
Wit ... l 

.Wittkower, E. D. 
Dog-l 

*. 



Wolf, Po Mo 
Tf-l 

Wolff, Norvelle Ko 
Ray-2 
RaY-3 

Wolterink, Lester F. 
Me~l 

Kas-l 

Womack, No Ao 
Hem-l 

Wood, Gillian 
Rj-l 

Woodbury, Robert Ao 
Ky-4 

woodi-uff, Lois Ao 
Br-5· 
Lb-l 
Rs=2 

Woodward, Kent To 
An-5 
. Ln-13 

Wormall, Ao 
Ban",l 
Tup-l 

Wortban ,l Jo To 
Od-3 through Od-5 

Wright p samson 
Wg-l-

Wyard, So Jo 
Wya-l 
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Yamada, Ryuich 
Ya-l 

Yamamsu, Tsunehisa 
Kik~l 

Kik-2 

Yarbrough, o. D. 
Beh .. l 

Yates, D. M. 
Hol-l 
Hol-2 . 

Yost, Don M. 
Bor-l ' 
Bor-2 

Yonezawa, Takeshi 
Ak-l 

Yoshimine, Yasuo 
Kik-3" 

Yoshioka, Hyohei 
';Ak-l 

Young, A. 'G. 
Yu-l 

Young, B. H. 
Yo-l 

Youngsburg, Guy E. 
Yb-l 

Zamychkina, K. S. 
Za"l 

Zander, Gloria . 
Aw-l through Aw-3 
lCz-l 

Zbarsky, S. H. 
Ar-4 

Zerbe, G. A. 
Ros-l 

Ziff,· Morria '. 
Dr-2 
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Zipkin, I. 
Mu-2 

, Zi;pser, Albert 
Z1-l through Zi-3 

Zizmer, N. 
BU-l' 

Zendek, Samuel Georg 
Bru-l 

Zorn, Elinor M" 
Lh-l 
Lh .. 2 

Zwemer, Raymund L.' 
Ef~l 

." 
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Actinium 
"At-5 
At-1 
At-13 
At;"14 
At-15 
Dk-l 
'Ha-1 
Ha.~16 
Ha.-11 
Ha.-19 
Ha.-21 
Ha.-32 
Ha.-63 
Ln-9 
Se-2 

Aluminum. 
Alb-1. 
Bg-3 
Bg-5 
Brn-1 
ck-4 
Ck.,6 
Ck'!'!'1 
Ed-4 
Ew-2 
Gol-l 
Kc-l 
Kh-4 
Eh-1 
Kh-8 
Kh-9 
Kor-l 
Le ... 1 
My-i t~qugh My-4 
Mz -1 through Mz .. 3 
Rc-1 
,Rt-l 
Rw-l 

,San-1 
Scw-1 
Sha-1 
Sti-1 
Sti-3 
Stin-3 

BIBLOGRAPHY 

(Indexed by Subject) 
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Aluminum (continued) 
Sz-l 
Ti-1 through Ti-6 
Tie-1 
Ud-l 
Un-l 

. Americium 
Br-29 
Dk-l 
Ha.-l 
Ha-l0 

, Ha-12 
Ha.-13 
Ha.-26 
Ha.-38 
Ha-66 
La-2 
Ln-3 
Rs-2 
Se-2 

Antimony 
Bf-1 
Boy-1 
By-l 
Cw-1 through Cw-3 
Fa.-2 
Ha.-19 
Hc-l 
Hc-2 
Kh .. 9· 

Arsenic 
Br-5 
Br;..lO 
Dc-l 
Ej-l 
Ha.-ll 
Ha-17 
Ha.-47 
Ht-l 
Ht-2 
Kh-8 
Kh-9 

_Man-1 
Mo-l 
Mx-3 
Sl-l 

.SlIJB.-1 
TJn-l 
Wr-4 



Astatine 
Ha-2 
Ha-2-5 
Ha-28 throqgh Ha-35 
Ha-38" . 
Ha-42 through Ha-44 
Ha-46 
Ha-49 
Ha-60 
Ha-63 
Ha-66 
Ha-78 , 
Ha-83 
'Ha-86 
Ha-88 
Ha-98 
She-3 
Tb-l 

.,. 

'. 

.~ 

.. 

-. 
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Barium 
At-10 
At-12 
Bau-3 
Bl-l 
Ce-l 
Ce-2 
Cra-l 
Dk-l 
Do-l 
Fir-15 
Fin-2 
F1n-3 
Fra-l 
Ra-l 
Ha-4 
Ha-9 
Ra-10 
Ha-16 
Ha-26 
Ha-51 
Ra-81 
.Rar-l 
Rar-4 
Hd-l 
Hr-2 
Kh-8-
Kh-9 
Pao-l 
Rg-l 
Rm-l 

. S4n-l 
Sti-l 
Sti-2 
Sti-3 
Sti-4 
Sun ... 3 
Sz-l 
Ti-l through Ti-6 
Un-l 
Vr-l 

Beryllium 
Ao-l 
Bh-4 
Bh-6 
Br-13 
Br-15 
Br-25 
Br-36 
:Br-43 

251 

Beryllium­
Ck-3 
Dk-l 
Dw-2 
Fs-2 
Ra-16 
Ra-21 
Ra-23 
Ha-65 
Ro-ll 
Hs-l 
Ht-3 
Jm-l 
Nu-7 
Se-5 
Tie-l 
Ur-2 
Vc-l 
Vc-3 
Vc:-}+ 

Bismuth 
Ck-l 
Ha;"85 
Ha-88. 
He-2 
Kc.,..l 
:kh-9 
Kol-l 
ot-l 
Pag-l 
Spr-l 
Ti-l through Ti-6 
Tp-l / 



Boron 
Br-15 
Dk-I 
Fs-2 
Fs-5 
Gol-1 
Kh-8 
Kh-9 
Kn-I 
Md-3 
Md-6 
Sha-I 
Sz-I 
Ti-I through Ti-6 
Un-I 

Bromine 
AIb-1 
Bod-I 
Cow-I 
Cw-I 
Dx-I. 
Ew-2 
Ha-70 
Hab-l 
Kh-8 
Kh-9 
Mor-I 
Pm-I 
Sj-I 
Sun-3 
-Tb-l 
Uk-I 
Un-I 
Wc-I 
Wc-2 • 

~, 
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Cadmium 
Ck-2 
Ew-2 
Fb-l 
Fb-2 
Fo-l 
Ft-l 
Ha-19 
Ha-4l 
Ha-10l 
Ht-3. 
Kc-l 
Kh~9 

Pat-l 
Pd-l 
Pd-2 
Pt-l 
Rt-l 
Sba-l 
Sti-l 
Sti-3 
Sw-l' 
Ti-l t~oUgh Ti-6 
Tie-l 

Calcium 
Ac-2 
AC-3 
Ac':'5 
A-c-6' 
Ack-2 
Ak-l 
Alb.;;l, 
Amp-l 
Ar-2 
Ar-3 
Ar-6 
Ar-7 
AU-3 
Au-4 
Aw-l 
Aw~2 

Bau-l 
Ba~-3 
Bau..;5 
Bau-6 
Bau-8 
Bau-12 
Bau:-13 
Bau:"14 
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CalciUJll; (con~1nti.ed) , 
Be-l 
Bea-l 
Bg-3 
Bg-5 
Bh-2 
Bow-2 
Br-l 
Br-7 
Br-10 
Br-45 
Br ... 46 
Br-50 
Bro-l 
Bro-2 
Cat-:-l 
Cd-l 
Go-7 through Co-11 
CO-13 through Co~18 
Co-24 
Co:-25 
Co-27 
Co-28 
Co-29 
Co-3l 
Co-32 
CO-33 
CO-35 
Co-36 
CO-37 
CO-38 
CO-39 
Cs-l 
Dy-l 
Ea-10 
En-3 
Fh-l 
Fk-4 
Fk-6 
FS-3 
Gol-l 
Gr.;2 
Gr-8 
Gr-12 
Gr~13 
Gr-15 
Gr':18 
Ha-16 
Ha-34 

.-HB.-38 



Calcium (continued) 
Ha-:66 
Ha-83 
Ha-87 
Har ... 4 
Hay-l 
He":l 
!Jen-l 

, Ho-6 
How-l 
Hr~l 
Hr..;,2 
fly-, 
It-l 
Ka,e-l 
Kc-i 
Kik-3' 
Kor-l 
Kt-10 
Kt~ll 

Kz-1 
La-2. 
Lac-l 
Lew-1 
Ln-1 

. Ln-2 
Lon-1 
Le-l, 
Ls-5· 
Ls-6 
L8-7 
1.s-8 
Ls-10 
M<;lm-l 
MCi:"ll 
Md-12 
Md-13 
Md-14 
Md-16 
. Mia.;.l 
Mn-5 
Moo-l ., 
Moo..a 
Mye-1 
No-l 
No-2 
No-4 
No-6 
NU-9 
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Calcium (continued) 
Pe-l 
Pe":2 
Ps':'3, 
Rc-l 
Rm-l 
Ros-l 
Ros-4 
Rs-2 
San-l 
Se-2 
Sho-l 
Sta-l 
Sun-3 
Sw-2 
Si-1 
Ti-2 tllxough Ti-6 
To-2 
Toni-l 
Tom-2 
Up-l 
Ut-1 
Ut-2 
Ut-3 
Vi ,,:,1 
Wan.:.l 
Wd-l 
Wd-2 
Wd-4 
Wd-7 
wd-8 
Wd-9 
Wil-l 
WR-l 
Wl-1 
Wr-5 
Ya-1· 

'. 

.' 
.. 



Carbon Carbon (continued) 
Al-l Leb-2 
Ar-4 Na .. l 
Ar-5 Ns-2 
Bau-9 Na-3 
Bd-l Ro-l 
Bd-2 Se-l 
Bd-3 Se-2 
Bd-4 Sf-3 
Bd-5 Sk-l 
Bh-4 Sk";2 
Bl-l Sk~3 
Bl-2 sk-4 
Bl-3 Sk-5 
Bl-4 Sr ... l 

,<0:' Bm-3 Ss-l 
Bni~l 8s-2 
Bni:..2 S8-3 
Bni-3 Tb-l 
Bni-4 Tol-l 
Bo-l 
Bow-2 Cerium 
Br-l Ab-3 
Br-2 Ab~4 
Br-5 At-2 
Br-17 Bl-l 
Br-18 Br-12 
Br-23 Br-20 
Br-24 Br-21 
Br-26 Cr-l-
Br-30 Dk ... l 
Br-34 Frs-l 
~r-35 Hs-l 
Br-36 Ha-4 
Br-37 Ha-5 
Br-39 Ha";7 
Co-1O Ha-9 .. Dk-l Ha-1O 
Dru-1 Ha-14 
Ev .. 'l Ha-19 
Fh-1 Ha-22 

'" Fu-1 Hs-26 
Gc-l Ha:"31 
Gr-16 Ha-36 
Gr-17 Ha-40 
Gv-1 Ha-51 
He-l Ha-76 
Kb-1 Ha-77 
~-l Hs-79 
Ls-2 Ha-83 

Ha-86 
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Cerium (continued) 
Hd-l . 
Ky-7 
K:y~,8 
Li-] 
Ln-12 
Lx-l 
Mos-l 
Mos;'2 
Ros-l 
Se-2 

Cesium , 
13oo~l: 

Br,.29 
cl~4 
Co .. 7 
Co-12 
Cr-l 
Do-2 
Ew-2 
Ha-l 
Ha-4 
Ha~9 

Ha-10 
Ha-26 
Hy-4 
Hy-5 
Kt-2 
Kt-10 
K:y~8 . 

Ln-l] 
Ln-17 
Ln-18 
Lov-2 
Mn-7 
Mn-B 
Mn-10 
Mos-] 
Peh-l 
Pah'..2 
1Pah-4 
Ros":'l 
Ros-2 
Ros-] 
,Ros'-4 
Th,:"lB 

. i'h';'2l 
Tr-2 . 
Ut-lthrough Ut-] 
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Chlorine 
Alb ,,:,1 
Bn-12 
Bod-l 
Bow-2 
Clo-l 
Co-3B 
Dr-2 
Ev-l 
Fs-l 
Ha-70 
Hab-l 
Hw-l 
,Sh-l 
Sun-3 
Tr-4 
Tr-5 
Tr-B 
Ut-l 
VU-l 
We-l 
Wc'-2 

Chromium 
'"Co,:,,13 
Co-;J,.7 
Co-18 
Co-19 
Con-l 
Ga-l 
Ha-B] 
Kc-l 
Kh-B 
Kh-9 
Kor-l 
Kri-l 
Ml-i' 
Rt-l 
Sha-l 
Sti-l 
Sti-3 
Sz-l 
Ti-lthr6u8h Ti-6 
Tie-l 
Uo-l· 

... 

i>' 

". 



Cobalt ~r 
Be-l Alb-l 
Beg-l Ash-l 
Beg-2 Be-l 
Beg-3 Bee-l 
Bra-l Bg-l 
Co-l Bg-2 
Co-2 Bg-3 
Co-5 Bg-5 
Co-lO Brd-l 
Co-22 B17g-1 
Co-23 Bru-l 

" Co-38 Cg-2 
Ct-l ck-4 
Ct-2' Ck~5 ' 

~. DiS ... l ck-7 ' 
Ev':'l Co.;.3 
Ew-2 Co-d' 
Fs-2 ' 00-10 
Gr-l Co-20 
G,r:-1l Co-38 
He-l ' Ct:"2 
Heu-l" 'Dew-l 
Hey-l Dic-2 

. Hp-l Ej .. lf 
Jb-l Ev-l 
Kas-l' Ew-2 
Kc-l Gol-l 
Kh:"8 He-l 
Kh-9 Hol-3 
Kn~2 Hw-l 
Kor-l· Jb-l 
La:"3. Kas-l 
Lg-l Kc-l 
Ma-2 Kc-2 
Mp-2 Kh-4 
R1,;-l Kh-7 

• 'SaIi-l Kh-8 
She-l Kh-9 
Sti..,l KJ.-l 

• S1:;i-3 K~ie-l 
Ti-l through Ti-6 Kor-l 
Un-l McE-l 
Vt-l McE-3 

Nl-l. 
Pt-2' 
Rc":l, , 
Rm-l 
Rm-2 
Rt-l 
~w;"l 
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Copper (continUed) 
Sac.;.l 
Sah-l 
San-i 
Sc-l' 
S~-l 
Sti-l 
Sti-3 
pun:.. 3 
SZ-l 
Ti-l through'Ti-6 
'J;'s-3 . 
Tu-l· 
Un-l 
Vn-l 
Wd-7 
Wi-l 
Wi-2 
Wi-3 

Curium 
Dk-l 
Ha-l 
Ha-l2 
Ha-l9 
Ha~26 
Ha~94 
Se-2 
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DYsprosium: 
Ra-;33 , 
Ha-36 
Lx-l 

,M 

roo, 

'0: 

~ 
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~ 

• 

• 

Erbium 
Ha-34 
Hs-36 
Ky-7 

Europium, 
Ha ... 15 
Hs-17 
Hs-18 
Ha-29 
Hs-33 
Ha-36 
Ky-8 
Vc-2 
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:' 
Fluorine 
Alb-I 
Ar-l 
Bh-2 
Bh-4 
Bh.:.6' 
Boi-I 
Bow":'l 
Bow-2 
Brd,-2 
Bw-~ , 
Cd-I 
Co-13 
CO-26 
CO-33 
Ew-2 
Ge-3 
GI-I 
Ham-I 
Ham-2 
Ham .. 3 
.Ho-16 

, Ho-17 
Hv~1 
Kh-8 
Kh-9 
Lw-I 
L", .. 2 
Lw-3 
Lw-4 
Mak-l 
Mat-l 
Mc-I 
Mc..;.2 
Mh"':l 
Mil-l 
Mu~l 

Mu-2 
MU-3 
~u":4 
MU-5 
Muh-l 
Muh-2 
Pah-3 
Rc-l 
Sun-3 
Tis-l 
Un-I 
Vk~l 
Vl-I 
Wa-l 
Wa-2 
Wh-l 

Francium 
Py-l' 



Gadolinium Hafnium 
Ha-34 Ki-l 
Ha-36 
Ky-7 Helium 
Lx-l Beh-l' 

Beh-2 
Gallium Beh-3 
Bm-l 
Bm-~ Holmium 
Du-l through Du-7 Ha-33 
Du-lO Ha-36 
Du-ll Ha-86 
Du-l2 Ky-7 

,. 
Du .... l3 
Du-l5 Hydrogen (Deuterium) 
Du-l9 Bo-l '., 

Ha-20 Br .. 45 
Kc-l Br.:..46 
Lan-l Em-l 
Pk;"l ,Em-2 
Pk-2' Kt-3 
T1-l through Ti-6 Ph-6 

Sd-l 
Germanium 
Du-8 Hydrogen (Tritium) 

Du-9 
An-l 

Ha-2l An-2 

Rt-l An-4 
Bni-5 

Gold Br-9 

Blo,-l Br-l7 

Blo-2 Br-l8 

,Blo-3 
em-l 

Bt-l Dl-l 
-Dew-l Hv-l 

Ef-:ol Kt-3 

El-l Ln-8 

Ew-2 Ln-ll 

Fr-3 
Ph-2 .' 

Fr;,.6 Ph-4 

Fr-8 Ph-5 

Fu-I Ph-6 • 
Ha-84 Pi-l through Pi-1 

Kn-l Se-2 

Rt-l Sog-l 

Th,-l Th-2 through Th-8 

Ti-l t~ough Ti-6 Th-lO through Th-l4 
Th-l9 
Th-22 
Vu-l 
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Indium Iodine (continued) 
,Ha-l9 Ra,:,,25 
Hs-lOl Ra-26 
McC-2 Ra-28 
McC-3 Ra-29 
Rt-l Hs-3l 
Sco-5 Ra-32 
To':'4 Ra-33 

Ha-35 
Iodine Hs'-45 
Ab~7 Ra~49 
Ack-l Ha';5l ... Ad-l Ha-59 
Alb-l Ha-66 
Bb-2 Ha-67 

!I' BJ-l Ra-68 
Brw-l Ra-70 
Bs-l Ha-73 
Bs-2 Hs-74 
Be ... 3 Ha-78 
Bs..,5 Ra-79 
Be,.7 Hs-82 
Bs-8 Ra-98 
Cha-l Hs-102 
Ci-l Hai-l 
Ci-2 Har-3 
Cl-l Hd-l 
Co-lO Hd-2 
co-l3 Ho-1 
co-l7 Ho-5 
co-l8 Ho-lO, , 
Co-38 Hy-4 
Dn-l Hy-5 
Dog':'1 'IT0-1 
Don-l Jo-2 
Dun-l Jt-l 
Dur-l Kal-1 .. Dur-2 Kas-l 
Ea-6 ICe,·1 
Ea-8 Kh-8 

I 

Fd-l Kh-9 '. Fr-4 Kle-1 
Fr-5 Ks-1 
Fre-1 Kt-3 
Fu-1 Kt-10 
Gm-1 Kt-ll 
He-l La-1 
Ha-4 La-2 
Ha-16 ;Lz-1 
Ra-i'7 Mb-1 
Hs-18 Me-l 
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Iodine (continued) Iron (continued) 
Mi-2 Bp-l 
Mi-3 Bru-l 
'Mn-5 Cg-2 
Mz-l Co-1O 
Od-l Co-38 
Od-2 Db-l 
Od-3 Db-2 
od-4 Db-3 
Od-5 Db-4 
Ph-2 Db-5 
Ph-5 Flu-l 
Ph-6 Fow..:l ~ 

Pm-2 Fow-2 
Pn,:"l Gol-l 
Po-l Gr-l • 
Po-2 Gr-5 
Po,..3 G1:'-6 

. Po-4 Gr-9 
PU-l Grn-l 
Rab-l Gub-l 
Ru-l Ha':'29 
Ru-2 Ha-66 
RU-3 Heu-l 
See-l Hn-l through Hn-7 
Sin-l Hol-3 
Sn-3 Ht-5 
Sog-l In-l 
Sun-3 Je-l 
Tb-l Jl-l 
'fup-l Kas-l 
Ty-l Kc-l 
Un-l Kh-8 
ut-;L Kh-9 
Ut-3 ' Kor-l 
Wc-2 La-l 

La .. 2 
Iridium Lit·-l .' Ha-85 Oe-l 
Ha.;.89 Rc-l 
Ha~lOl . Rm-l 

Sac-l • 
Iron San-l 
Ae-l Stv-2 
A:\.b-l Sim-3 
Bad-l Sz-l 
Bee'-l Ti-l t~ough Ti-6 
Bel':'l Tie-l 
Bg:"l . TS-3 
Bg-2 Tu-l 
Bg-3 Un-l 
Bg-5 wd-6 through Wd-13 

Wk-l 
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~ton Lead (continued) 
La- Ra-89 

Ha-lOl 
Hor-l 
Ht-4 
Kc-l 

Lanthanum Kh-l through Kh-9 
At-lO Kor-;L 
At,-lg Ly-2 
B1-l' Md-8 
Cr-1 Md-9 

.. Cr-2 Min-l 
Do-2 Min-2 
Fi:"l5 . Min-3 
Fin-3 Min-4 ,.. 
Ha.-1 Ml-3 
Ha-4 Rc-l 
&-9 Rm ... 2 
Ha-1O San-l 
Ha-16 Sha-1 
&-26 Sl-l 
Ha-34 Sti-l 
Ha-36 Sti-3. 
Ha-5l Sun-3 
&-86 Sz-l 
Hd-1 Ti-l through Tl-6 
KY-7 Tie-1 
Ky":8 Ts-l 
Ls-3 Ts-2 
Ls-4 
Ls-7 Lithium 
Ut-1 Ew-2 

Kn-1 
Lead Md-3 
Alb-l Md-6 

, Au-l Ra-1 
Au-2 Rc-1 

\II AU-3 Rm-2 
Bag-l San-l 
Bg-1 Sz-l 

n Bg-2 Ti-4 
Bg-3 Ti-5 
Bg-4 Ti-6 
Bg-5, 
Brg-l Lutetium 
ck-4 Ha-29 
Ck-7 Ha-36 
Ev-l &-86 
Fa-3 Ky-2 
Fa-4 Ky-3 
Gol:..l Ky-8 

Ky-9 
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~gnesium 

A1b-l 
Bee-l 
Bow-2 
Bp-2 
Go1-l 
Gr-12 
Gr-15 
Hi-1 

·Kc-l 
Kor-l 
Lew-l 
RC-.1 
Rm-1 
Rt-1 
San-l 
Sun-3 
Sz-l 
Ti-l through Ti-6 
Wd-1 
Wd-2 
wd-4 
Wd-7 
Wk-l 

Manganese 
A1b-l 
Bee-l 
Bg-l 
Bg-2 
Bg-3 

. Bg-5 
Bn-1 through Bn-9 
Bn-ll 
°Bn_12 
Bn-lj 
Bn-14 
Bp-1 
Br-28 
Brg-l 
Bru-l 
ck-4· 
Co-l 
Co:"38 
Ct-2 
Ej-1 
Ej-3 
Ew-2 
Fa-6 
Gol-l 
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Manganese (continued) 
Gr-l 
Gr-3 
Gr-8 
Ha-83 
Ha-88 
Hb .. l 
Heu-1 
Hi1-1 
Kas-1 
Kh-4 
Kh-7 
Kh-8 
Kh-9 
Kn-2 
Kor-l 
May .. 1 
May-:2 
Mj-l. 
Rc:..l 
R1-1 
Rm-2 
Rt-l 
Rw-l 
Ry-l 
Sano-1 
She-1 
Sti-1 
Sti-3 
Sun-3 
Sz-l 
Tf-l 
Ti-l through Ti-6 
Tie-1 
Tu-l 
Un-l 
Ut-2 

• 

., 

~, 

\ .... , 
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It 

~. 
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Mercury 
Ai-l 
As-l 
Bg-l 
Bg-4 
Fb-3 
Fs-2 
Gre-l 
Hs-85 
Ha-10l 
Ht-6 
Hv-l 
Kb.;...9 
Ov-l 
Sl-2 
Sl-3 
Stk-l 
Stk ... 2 
Tr-6 
Yu-l 

Molybdenum 
Bee=!' 
Bg-2 
Bg-3 
Bg-5 

. Bn-2 
Bn-6 
Bn-7 
Bn-8 
Bn-9 
Bn-10 
Bn-13 
CO-3· 
Co-4 
Co-10 
Co,:,,20 
Co-38 
Dic.-l 
Dv-l 
Ej-5 
Ev':'l 
Ha-88 
Ha-10l 
Kas~l 
Kc.':'l 
101-9 
McE~l 
McE,..3 
Mx-3 
Ne-l 
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Molybdenum (continued) 
Sa.n-l 
She-l 
Sti-l 
sti-3 
Sw-2 
Ti-l throughTi~6 
Tie-l 
Un-l c 

Ut-2 



Neodymium 
Ha~20 

· Ha-36 
Ky-7 
Lx-1 

Neptunium 
Ha-1 
Ha-4 
Ha .. e 
Ha-~5 
Ha-26 
Ha-27 
Ha-88 
Ja'-5 

Beg-2 
Brg-1 
Co':'17 
Co-18 
Ew-2 
Fa-5 
Heu-1 
Kc-1 
Kh-9 
KIl-2 \. 
Kor-1 
Mp-1 
Ps-1 
Rt-1 
San-1 
Sha-l 
Sti.;l 
Sti,-3 
,Sun'-l 
Stin-2 
sun-4 
Ti .. l through T1-6 
Tie-l 
Un-l 
Ws'-l 

Niobium 
B1-1 
Cr-1 
Cr-2 
Do-l 
Do-2 
Do-3 

/ 
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Niobium ('continued) 
Ha-l 
Ha-4 
Ha-17 
Ha-20 
Ha-22 
Ha-26 
Ha-51 
Ha-101 
:ICy-8 
Su-2 
Ut-1 

Nitroeaen 
A1b-l 
Beh..;2 
Beh-3 
Bow-2 
Fs-3 
La-1 
McE-3 
Pw-1 
Sp-1 
Sun-3 
Tb-1 
Wd-7 
We-1 

Osmium 
Bur~l 

Ha.:.e7 
Ha-101 
Ht-3 
Rt-1 

Oxygen 
A1b-1 
Bni-l 
Bn1-4 
Br-17 

cO', 

1t! 

.., 

'J 



Palladium. Phospho~us (continued) 
Ha-89 Gr-7 
Ha-1Ol Gr-12 

Gr-15 
Phosphorus Grd-l 
Ack-2 Ha-16 
Amp-l &-22 
At':'l Ha-41 
Bau-2 Ha-66 
Bau':'5 Hd-l 
Bau-6 . He-3 
Bau-1O Hem-l 

*, 
Ho-15 Ban-ll 

Bau-15 How-l , Bea:"l Hy-4 
Bea-5 Hy-5 
Bl-l Io-l 
Bbn-l Jo-3 
Bow-2 Jy-4 
Br-l Kas-l 
Br-18 Kb-l 
B~'-33 Kin-l 
Br-36 Kt-ll 
Bw-2 Kw-l 
Bw-3 La-l 
Cd-l La-2 
Co-1O La-4 
Co-13 La-5 
Co-16 La-7 
Co-17 Lac-2 
Co-38 Leb-l 
Co-39 . Lf..;l 
Dv-l Lo-l 
El-l Lo-2 
En-3 Mas-l 
Fh-l Mb-l 
Fk-3 McE-l 

:if, Fk':4 McE-2 
Fr-l Mcm-l 
Fr-2 !4n-5 

n Fr'-3 Mn-6 
Ft-6 Moo-l 
Fr-7' Moo-2 
Fr-8 Mye-2 
Frk-l Ph-4 
F.s-3 Pl-l 
Fu-l Ps-2 
Ga-l PS-3 
00-1 Rs-2 
Gol-l San-l 
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Phosphorus 
Sef\-l 
Sik7l 
So-2 
80-3 
So-4 
So-5 
Sog-l 
Son-l 
Sun-3 
Sz-l 
Tak-l 
Tb-l 
The-l 
Ti-2 
Ti~3 
Ti-4 
Ti-5 
Ti-6 
Ut-l 
Ut~2 

Wd-1 
wd-8 
Wd-9 
Wk-l 
Wr-l 
Wr-2 
Wr-3 
Wy-l 
Wya-l 
Yb-l 
Za-l 

Platinium 
lis-85 . 
Ha-lOl 
Rt-l 

Plutonium 
Ab-l 
Ab-2 
Ab-5 
Bal-l 
Bh-3 
Bl-l 
Bl-5 
Br-l 
B:t;'-4 
Br-5 
Br-8 
Br-12 
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Plutonium (continued) 
Br-l5 
Br-11 
Br-ZO 
Br-Zl 
Br-21 
Br-33 
Br-40 
Br-4l 
Br-42 
Br~43 
Br-44 
Bs-4 
Bz-1 
Cat-l 
Doc-l 
Fi-2 
Fi-5 
Fi-8 
Fin-2 
Fk-4· 
Fk-6 
Fk-7 
Fk-10 
F.or-l-
Fra-l 
Fu-l 
Ha-1 
Ha-5 
Ha-19 
Ha.;.26 
Ha"37 
Ra;..38 
Ha':'64 
Ra-66 
Ha-83 
Ha-85 
Ha-92 
Rd-l 
ItY-4 
Ry-5 
Ja-6 
Kt-l through Kt-ll 
La-2 
Li-1 
L1-4 
Ln-~ t~ough Ln-8 
Ln-10 
Ln-12 
Ln-l6 
Mi-l 

'., 

.. 

.. 

(', 



,., 

.. 
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Plutonium (continued), 
Ni-l 
Pa~l 

Pa-3 
Ph-l 
Ph~2 
Ph-5 
Ph-6 
Reh-l 
Rs-2 
Se,..2 
Se,-3 
Stn-l 
S~n":'3 

,Th-1 
Tli-9 
Vd-4 

Polonium 
At-3 through At-B 
At~~5 
Bek-l 
Bek-2 
Bh-2 
Bh-;3 
Bh-4 
Bh"':5· 
Bi-l 
Bl-l 
Br-3 
Br-4 
Br-16 
Br-iB 
Br-46 
ba-l 
Ca-2 
Ca-3 
Ca-4 
Cat-l 
Cm-2 
Del-l 
Dw-2 
Fi-l through Fi-9 
Fi-ll 
Fk-l 
Fk-2 
Fk-4 
Fk-7 
Fra-l 
F'u-l 
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Polonium (continued).. . 
Rd-l 

. Ru-2 
RU-3 
Ru-4 
Ru-5 
Ru-6 
Ru-14 

, Lc-l 
Lc-2 
Lc-4 
Lc-5 
Lc-6 
Lc-7 
Ln-10 
Ly-l 
Ms-l 
Nm-l 
Sa-l throagh Sa-9 
Sa-ll through Sa-17 
Se-2 
Sm-l 
To-5 
Wt-l 
Yo-l 

Potassium 
Ai-2 
Alb-l 
An-4 
An .. 5 

,An-6 
Beg-7 
Beg-B 

. 'Bet-l 
Bow-2 
Br-29 
Cg-l 
Co-3B 
Dea-l 
Dr-l 
Ea-10 
Ega-l 
Ey-l 
Fs-·l 
Fun-l 
Gr-4 
Gr-10 
Gro-I 



Potassium (continued) 
Gs-l' 
Ha-.70 
Ra-88 
Ri-l 
Kil-l 
Ln-13 
Ln-17 
Ln-18 
Lov-l 
Lov-2 
Ly-l 
Mn-5 
Mn"':'7 
Mn-S 
Nt-l 
Oh-l' 
Pah-l 
Pah-2. 
Pah-4 
Rc-l 
Rd-2 
Rm-l 
Ros-3 
Ros-4 
San-l 
Sch-l 
S~-2 
Sog~l 

S~.,.3 
'l'b-l 
Ti-2 
Ti~J 

Ti-4 
Ti-5 
Ti-6 
Tr-7· 

'Tr-S 
Tyo-l 
Ut-l 
Ut-:-3 
Vg-l 
Vs-l 
Wd:-7 
Ww~l 

Ww-2 
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Praseodymium 
Bl-l 
Br-12 
Ha-l 
Ra-4 
Ha-15 
Ra-16 
Ha-26 
Ha-36 
K:y-7 

Promethium 
Ha-l 
Ha-26 
Ha-31 
Ha-32 
Ha-34 
Ha-36 
Ha-38 
Ha-58 
Ha-66 

Protactinium 
Co-8 
Ra-l 
Ha-S 
Ha-17 
Ha-26 
Ha-27 
Ha-36 
Se-2 

, .... 

fit 

.... 

~ 
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Rt;\dium 
Ac-5 
Ac-7 
At-13 
Au-4 
Bh-2 
Bh-3 
Bh-4 
Bjh-1 
Bjh-2 
131-1 
Bl-5 
Bot'-l. 
Br,,:,,1 
Br-4 
Br";6 
'Br-7 
Br-1.2 
Br-i4 
Br-l5 
Br-17 
Br-18 
Br-20 
Br-21. 
Br..2.1 

-Bt-:;29 
. Br· ... a2 
Br .. 35 

.'Br~39 
, 'Br-40 

Br,-42 
Br-43 
Br-44 
'Bz-1 
Cat-l 
Co-13 
Da:"l 
Ea-l 
Ea-2 
Ea-4 
Ea-5 
Ea-7 
Ea-9. 
Ea-10 
Ed-1 
Fi-2 
Fi-5 
Fi-8 
Fi-10 
Fj .. l 
Fk-4 
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Radium (continued) 
Fk-6 
Fk-7 
Fk-~ 
Fl-l 
Fl-2 
Fu-l 
Ge-l 
Ge-2 
Ha-32 
Ha-76 
Ha.:.77 
Hd-l 
He-I 
Hk-l through Hk-7 
Hs-2 
Bu-l 
Hu-7through Hu-12 
HU-l4 
Hv· .. l. 
Hy-6 
Iv-l 
Ja-4 
Ja-6 
lCr-l 
Kt-3 
La .. l 
Lb-l through Lb-9 
Lb-ll 

. Lb-12 
Ln-7 
Lr-l 
Lr-2 
Ly-l 
Mah-l 
Mi-l 
Mn-3 
Mn-4 
Mn-l1 

'Mr-l thr,ough Mr-9 
~ut-l 
·No-l 
No-3 
Nt>-6 
!No-7 
Nu-5 
Pal-l 
Pal-2 
Ph-5 
Ph-6 
Re-2 



Radium (continued) Radon (continued) 
Reh-I Dw-2 
Rie-I Ea-3 
Ros-I Ea-9 
Ros-2 Ea-IO 
Ros-3 Fu-I 
Ros-4 Hk-6 
Rs-I Hu-6 
Sb:"1 Ru-13 
Se-2 Jc-I 
Se-7 Jk-I 

.. Sg-I La-I ~. 

8i-1 Lb-2 
S1m-1 Lb-9 
Spe:-I LC-3 • St-I Lr-2 
St-2 Lr-3 
St .. 3 Lr-4 
St-4 Ly-I 
'Ste-2 McK-I 
S'te-3 Mf-I 
Ste-4 Mk-I 
Stn-.I ' Mk-2 
Stn:··~ Mn-4 
Stn> .. 3 Pin-I 
Stv-I Re-I 
Sun-3 Ros-I 
Sy-I Ros-2 
Tab-I Ros-4 
To-I Sco-I 
Ut-I Scr-l 
Ut-3 Sf-I 
Va-2 Sf-2 
Vd-2 Ste-I 
Vd-3 Stn-3 
vd-4 Vd-2 ' 

vd-4 ,,... 
Radon 
Beo-I Radon - Thoron 
Bb-2 Ae-I 

~. Bh-4 Bw-I 
Bhj-I 01-2 
Bhj-2 Ea-9 
Br-I Ea-IO 
Br-10 , ICr-2 
Br-48 Ly-1 
Bw-1 Stn-3 
01-2 
Cn-1 
Cor-1 
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Rhenium Ruthenium 
BU-1 Ab-6 
Ha-87 Bn-1O 
Ha-89 Bn-ll 
Ha-101 Bn-13 
SOO-1 Bn-14 
She-2 Br-7 

Br-50 
Rhodium Cat-1 
Ha-22 Fk-4 
Ha-85 Ha-1 

0 Ha-89 Ha-4 .. 
Ha-101 Ha-9 

\ 

Ha-1O 
() Rubidium Ha-26 

Beg-6 Ha-51 
Beg-7 Ha-89 
Beg-8 Ha.-101 
Dea-1 Hd-1 
Ew-2 HY-3 
Gi-1 Hy-4 
Ha-21 Hy-5 
Ki1-1 Ja-5 
Ln-13 Kt-2 
Ln-18 Kt-3 
Lov-1 Kt-1O 

. Lov-2 Kt-ll 
Pah-4 Mos-2 
Rm-2 Ph-4 
Sti-1 Th':'15 
Sti-3 Th-16 
Sz-l Th-17 
Ti-4 Th-20 
Ti-5 Th-23 
Ti-6 Wid-1 
Tr-3 

._Ii', 
Tr-7 
Tr-8 
'l.'yo-1 

. ) 
~i-1 

n Zi-2 
Zi-3 
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Samarium Silica 
&-18 Kg-4 
Ha-22 Kg-5 
Ha-33 McC-l 
Ha-36 McN-l 

Rc-l 
ScandiUm Rg-2 
Ha-83 San-l 
Ha:"84 Tie-l 
Ha-88 Un-l 
Lx-l 

Silver () 

Selenium Alb-l 
~. 

nU-14 Bg-5 
Du ... 16 ck-4 0 Ew-2 Ck-7 
Fz-l EW-2 
Ha-15 Gol-l 
Ha-22 Ha-19 
Hei-l Ha-81 
Hol-l Kh-4 
Kh-8 Kh-7 
Kh-9 Kh-8 
Mk:p-l Kh-9 
Mkp-2' Kn-l 
Mx-l Rro-2 
Mx-2 Rt-l 
Mx-3 San-l 
Mx-4 SOO-l 
Mx-5 So-l 
Pa-:-2 Sti-l 
Rf-l Sti-3 
Rf-2 Sun-3 
Rt-l SZ-l 
Sm-2 Ti-lthrough Ti-6 
Sm-3 Tie-l 
Sm-4 ... ; 
Str-:-l 
Un':l 

Silicon \ . 
('\ 

Alb-l 
Bow-2 
Fw-l 
Gol-l 
Ow-l 
Hol-l 
Hol-2 
Kg-I 
Kg-2 
Kg-3 
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Sodium Sodium (continued) 
Alb-l 'Sog-l 
Bau-4 Sun-3 
Bau-6 Tb-l 
Bau,,:,7 T1s-1 
Ba1J.-9 Tr-l 
Beg-7 Tr-8 
Beg;..8 Ut-l 
Bet-l Vu-l 
Bh-6 Wd-7 
Bl'-l 
Bos-l Strontium .. 
Bos-2 Ab-4 
Bos.-4 Ac-4 

(7) 
Bow-2 At-ll 
Br-:t;8 At-12 
Bw-2 Aw-l 
Cd-l Aw-2 
Co-38 Aw-3 
Dr ... l . Bau-12 
Em-l Bh-2 
Em-2 Bl-l 
F1n-l Br-l 
Fe-l Br-5 
Fs-4 Br-6 
Gr':'::14 Br-7 
Gro-l Br-12 
Ha-28 Br-14 
Ha-69 Br-15 
Ha-70 Br..,20 
Ha-72 Br-21 
Ha-88 Br-22 
Rd"l Br-25 
Ho-:13 Br-29 
Ho-15 Br-32 
Kra-l Br-36 
Kra-2 Br-43 

JI' K:y-7 Br .. 45· 
La-2 Br-46 
Ln-13 Br-47 \ 

(i Ln-18 Br .. 49 
Lo-1 Br-50 
Mn-5 Br-53 
Oh-1 Cas-l 
Op-1 Cat-l 
Ph-4 Cat-2 
Rc-l .. Cd-1 
Rm-l Cd-2 
San-l Cd-3 
Sch-l Cl-3 
Sn..;5 Cl-4 
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Strontium (continued) , 
Cl-5 
cl-6 
Cl-7 
Co-7 
Co-13 
Co-16 
Co-17 
co-18 
Co-24 
Co-25 
Co-28 
Co-29 
Co-31 
Co-32 
Co-34 
Co-35 
Co-36 

, Co-Jl 
CO-39 
Com-l 
Com-2 
Cr-2 
DO-2 
Ea-10 
Ed-2 
Eg-l 
Eg-2' 
Eg-3 
E:i,-l 
Ei..;.2 
Ei-3 
Ei-4 
Ei-5 
En-2 
F,k-4 
Fk-5 
Fk-6 
Fk":-9 
Fk-10 
Fk-ll 
Fr-1 
Fr,-2 
Fr-3 
Fr-6' 
Fr~8 
Fra-1 
Fs-5 
FU-1 
Go-1 
Go-2 
Gol-1 
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Strontium (continued) 
Gr-13 
Gr-18 
Ha-1 
&-4 
Ha-5 
Ha-15 
Ha-16 
Ha-20 
Ha-21 
Ha-26 
Ha-34 
Ha-35 
Ha-38 
Ha-49 
Ha-50 
Ha-51 
Ha-5~ 
Ha-64 
Ha-66 
Ha-75 
Ha-77 
&-78 
&-80 
Ha..:81 
Har-l 
Har-2 
Har-4 
Har-5 
Har-6 
Hd-l 
Hr-2 
Hy-5 
Hy-6 
Ja-l 
In-l 
Jy-l 
JY-3 

, Kas-l 
Kh-9 
Kik-3 
Kik-4 
Kp-1 
Kp-2 
Krm-l 
Kt-10 
Kt-ll 
Ku-1 
Kv-l 
xz''::'i 
La-1 
La-2 

~f 

(') 

~ 

,,,", 
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Strontium (continUed) 
Lew:"l 
Lib-1 through Lib-7 
Ln-10 . 
Ln-12 
Ln-14 
Ln-15 
Ln-l7 
Lou'-l 
Lp-2 
La-5 
La-1 
~s-8 
La-9. 
Ls;..ll 
Lt-i 
Mar-l 
Mar-2 
Md-1 
Md-2 
Md-4 
Md-5 
Md-7 through Md-16 
Mn-5 
Mos-2 
Mos-3 
Mw-2 
No-1 
No-6 
Nw-1· 
Om-1 
Om-2 
'Om-3 
Pc-1 
Pe-1 
Pe-2 
Ray-1 
Ray-2· 
RaY-3 
R~-l 
Rg-1 
Rm-1 
Rm-2 
Roa-1 
Rs'-2 
Se-2 
Se-6 
Sho-1 
Sti-1 
Sti-2 
Sti-3 
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Stron~ium (continued) 
Sti-4 . 
Stn-3 
Su-2 

. Sz-l 
Ti-1 through Ti-6 
Tm.-2 throUgh TIn-8 
Tm.-10 
Tm.-11 
Su-1 
Un-1 
Ut-1 
Ut-2 
Ut-3 
Va-1 
Va-2 
Va":3 
Va-4· 
Ve-3 
War-1 
Wd-5 
Wn-1 
.Wr-5 



Sulfur 
Amp-2 
Amp-3 
Bau-ll 
Bea-2 
Bea",:3 
Bea-4 
Boa-I 
Bor-l 
Bor-2 
Bos-l 
Bos-2 
BOB-3 
Bos-4 
Bos-5 
Co-13 
Co-30 
Co-38' 
Dd-l through Dd-9 
De~:1 
En-l 
En-3 
Cg-I 
Gt-l 
JY-3 
Jy-5 
Kas-l 
Kre-l 
Kul-I 
Kul-2 
La-I 
~-2 
LJ-I 
Maa-I 
Mac-I 
Mac-2 
Mh-J.: 
Mn-2 
Mon-I 
Nh-l 
Ny-I 
Nz-l 
Nz-2 
01-1 
Psh-3 
Se-2 
Sh-l 
Sun-3 
Ta~1 
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Sulfur (continued) 
Ta-2 
Ta-3 
Ta-4 
Tb-l 
Tb-2 
Ut-2 
Va-4 
Wj-l 

,a, , / 

(~ 

.", 

'~t 



Tan~alum Thallj.um 
Cr-l Bc-l 
Cr-2 Cox-l 
Do-2 lIa~34 
Do-3 Hs.:"84 
Ha-38 Ha-10l 
Ha-83 Kh~9 
Ha-87 Ld-l 
Ha-88 Ld-2 
Ha-10~ Rg-2 
Rt-l' Rt-l .. SU-l Shw-l 
Su-2 Te';..l 
Su-3 ' TrU'-l' 

0 Technetium Thorium 
Ha~19 Ac"-7 
Ha-21 Ah-l 
Ha-10l Am-l 

At-13 
Tellurium Bh-l 
D~-l"" Bh-4 
De-2 ' Bh-6 
Ha-l Bl-l 
Ha-4 Br-49 
Ha-9 Brg-l 

'Ha":iO Dw;;'2 
Ha";26 Et-l 
Har.;.3 Fk-4 
Ja-2 

I Fk-7 
Lv-l Fr-2 
Mx-3 Fra:..l 
Ros-l, Fu-l 
Rt:;l Gb-l 

Ge-2 
TerbiUm Ha-l 
Ha-31 Ha-8', .. Ha-34 Ra.-26 
Ha-36 , Ha-27 

'i 
Ha-63 Ra.-29 

(\ 'Ha-1'9 Ho-4 
Ha-83 , HU-7 
Ha-89 Hu-14 
Ky-8 Hu-15 

HY,:,,2 
Ja-3 
Lb"2 
Lb-6, 
Lb-7 
Lb-10 
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Thorium" ( continued) 
Mau-l ' 
Mau-2 
Mau-3 
Mi-l 
Mn-9 
Mn-ll 
Mt-l 
Mt-2 
Or-l 
Pr-l 
Rd-l 
Re'h-l 
RJ-1 
Ros:-l 

,Ros,:,2 
Ros ... 4 
R~-2 
Sco-2 
8co-:3 
Se-2 
Se-4 
Se"l\6 
S1-1 
Ste-2 
Stn-3 
TO-3 
Vd-l 
Wit-l 

Thulium 
Ha,-32 
Ha-36 
Hs-84 
Ha,-88 
Ky-T 
Ky-8 
Ros-1 

Tin 
A1b-l 
Btd-2 
Ck-4 
Ck-1 
Dt-l 
E,w-2 
Hs-18 
Ha-19 
Hs,-20 
Hs-lOl 
Kc'-1 
Kh~4 
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Tin (continued) 
Kh-9 
Kn..;2 
Se1-l 
Sha-l 
Sun-3 
Sv-I 
Sz-l 
Ti-l through Ti-6 
Tie-l 

Titanium 
Bar-1 
Beg-4 
Beg-5 
Bli-1 
Brg-l 

, CV-l 
Ew-2 
Gol-1 
Kc-1 
Kh-9 
Kk-l 
Kk-2 
Mai-1 
Mai-2 
Mai-3 
Mai-4 
Mai-5 
Rc-l 
San-1 
Sha-l 
Sti-l 
Sti..;3 

, Ti-1 through T1-6 

~ 

h) 

,"! 

,"\ 



,a, 

\ .--r 

.. 
1'\ 

Uranium 
AC-l 
Ber",l 
Ber-2 
Ber-3 
Ber-4 
Bh-4 
Bh-.6 
Br-.5 
Br-1.5 
:Br~18 
Br-40 
Br..;!r4 

. Dal-l 
Dw-2 
Fk-4' 
Fk,..6 
Fk-7 
Fu-l 
Hs.-l 
Ha~3 
Hs-llS . 
&.;;.17 
&.:.19 
Ha-92 
Hd-l 
Hf-l through Hf-9 
Ho-2 
HO-3 
Ho-7 
B;0-8 
Ho-9 
Ho-10 
Ho-14 
Hv-l' 
L,,!-":"2 
'Ly-::l 
Ni-2 
No-5 
No-8 
NU-:-l 
N.u-2 
'Nu~3 
Nu-6 
Nu~8 
NU'-:lO 
Rt-l 
.Se-2 
si6-1 
Tn':'l l 

Tn-2f 
Tn-3 
Vo-l 
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Vanadium 
Di-l 
Di-2 
Ha",16 
Ha-95 
Ht-3 
Kc-1 
Kh-9 
Kn .. i 
Ml-2 
Mx-3 
Rg-2 
Rt-l 
San-l 
Sha-l 
Ti-l through Ti-6 
Tl-1 
Un-l 

Wolfram 
Ha-34 
Ha-84 
Ha-101 
Kin-1 

. Kin-2 
Kin-3 
Ws-l 
Ws-2 

. Xenon 
Fea-1 
Fea-2 
Ha-1 
Ha-4 
Ha-9 . 
Ha-10 
Ha-26 
Ha-51 
Hd-l 
La-6 



ytterbiUm 
Ha-33 
Ha-36 
Ha-86 

Yttrium 
Ab-4 
Ac-!I­
At-9 
B1-1 
Br-1 
Br-6 
Br-12 
Br-20 
Br-21 
Br-28 
Br-29 
Bul-1 
,Co~8 
Co-17 
Co~18 
Co-34 
Cr-1 
Do-1 
Do-2 
DO-3 
Du-17 
Du-18 
Fk-4 
Fr-7 
lfra-l 
Fu-1 
Ha-1 
Ha-4 

, ~-5 
Ha:..7 
Ha-9 
Ha-10 
Ha-14 
Ha-15 

'Ha-18 
Ha-19 
Hs"'!'21 
Ha:"22 
Ha-26 
Ha-40 

,E;a-50 ' 
Ha-51 
Ha-64 
Ha-86 
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yttrium (continued) 
Hd-1 
lfy-4 
Jy-2 
JY-3 
Ky-4 
Ky-5 
Ky-6 
Ky-7 
Ky-8 
Li-2 
L8-2 
Ls-4 
1.13-7 
Lx~l 
Md':'17 
Rs-2 
Se-2 
Se-3 
su-1 
Su-2 
Su-3 
'Su-4 
Tm-1 
Tm-2 
Tm-8 
Tm-9 
Va-2 

,~, 

. .., 

!, 



Zipe Zinc (continued) 
Alb-1 Re-1 
Ban-l . Rg-1 
·00-1 Ros-4 
Bee-l Rt-l 
Bg-l Rw-l 
Bg-2 Sad-l 
Bg-3 Set:"l 
Bg.,.5 Sh;..l 
Bir-1 Sha-1 
Brg-1 Sn-l. .. Ck ... a Sn-2 
Co-3 Sn-4 

; Co-1O Sz-l 
Co ,,:,13 Ti-l through Ti-6 
Co-17 Tie-l 
Co-18 Tu-1 
Co-20 Ty-2 
Co-38 Un-l 
Ct·-2 Ut-2 
Cu';'l Ve-l 
Dk-1 . Ve-2 
Dri-l Wd-3 
Ej-2 Wd-7 
Ev!,l 
Ew-l Zirconimn 
Ew-2 Ab-4 
Fe-l B1-l 
Fe-2 Cr-1 
Gol-l Cr:"2 
qu-1 Cra-l 
.Gu-2 Dk .. l 
Gu-3 Do-1 
Ha-21 Do-2 
He-l I:Ia-1 
Hea-1 Ha-4 

,AI> ,Hy-4 Ha-7 
Kas-1 Ha.-9 
Ke-1 He-15 
Ke-2 Ha-16 

t< Kh;..8, Ha-19 
Kh~9 Ha-20 
KO;r:"-l Ha-2l 
LOw';l He-22 
Lu-1 Ha-26 
Mel.;.l . Ha-50 
·Mw-1 Ha-51 
Mw:"3 Hd-l 
Mw-4 Kor-l 
Mw-5 Mea-l 
Mw-6 Rt-1 
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seo-4 
Se-2 
Se;..4 
.Su-2 

. Ut-l 



Fission Products 
Bl-l 
Co-8 
Co-11 
Co-18 
Ha-28 
Hy-4 
Hy-5 
Ja-5 
Ln-10 
Ly-l 
Lz-l 
Mw-2 
Rs-2 
Ut-2 
Ut-3 

General 
Ag-l 
Ag-2 
.Ba-l 
Be-l 
Br-22 
Br-31 
Br-51 
Ch-l 
Co-21 
Cp-l 
·Ev-l' 
Fa-.l 
Gd-l 
Hw-l 
Hy-l 
Jb-i· 
Mow-l 
Ni-3 
Nu-4 
Pt-:l 
Wg-l 

~, 

,,\ 

~, 

,!~ 
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