
Lost History 

EXPLORATIONS IN NUCLEAR 
RESEARCH, VOL. 3  

 
A precursor to modern research in low-energy nuclear reactions (1912-1927)  

 
Steven B. Krivit 
Edited by Michael J. Ravnitzky 

 

 

 
SAN RAFAEL, CALIFORNIA 

  



 

Lost History: Explorations in Nuclear Research, Vol. 3 
Copyright © 2016 by Steven B. Krivit 
 
All rights reserved. No part of this book may be reproduced in whole or in part 
without written permission from the publisher, except by reviewers who may 
quote brief excerpts in connection with a review in a newspaper, magazine, or 
electronic publication; nor may any part of this book be reproduced, stored in a 
retrieval system, or transmitted in any form or by any means without 
permission from the publisher. 
 
Pacific Oaks Press /New Energy Times / www.newenergytimes.com 
369-B 3rd St. #556, San Rafael, CA 94901  
Library of Congress Control Number:  2015916494  
 
Krivit, Steven B., author. 
      Lost history / Steven B. Krivit ; editors, Michael 
   Ravnitzky, Cynthia Goldstein, Mat Nieuwenhoven. 
      pages cm -- (Explorations in nuclear research ; vol. 3) 
      Includes bibliographical references and index. 
      LCCN 2015916494 
      ISBN 978-0-996886406 (hbk.) 
      ISBN 978-0-996886413 (pbk.) 
      ISBN 978-0-996886420 (Kindle) 
      ISBN 978-0-996886437 (ePUB) 
 
      1. Low-energy nuclear reactions--Research--History. 
   2. Nuclear reactions--Research--History.     
   I. Ravnitzky, Michael, editor.  II. Goldstein, Cynthia, editor.  III. 
Nieuwenhoven, Mat, editor.  IV. Title.   
   V. Series: Krivit, Steven B. Explorations in nuclear research ; v. 3. 
 
   QC794.8.L69K755 2016      539.7'5 
  QBI16-600062 
 
Cover design: Lucien G. Frisch (Photograph: © Jahoo | Dreamstime.com) 
Interior design template: Book Design Templates Inc. 
Typeset in Crimson 11 pt., designed by Sebastian Kosch 
Editors: Michael Ravnitzky (Developmental Editor), Cynthia Goldstein (Copy 
Editor), Mat Nieuwenhoven (Technical Editor) 
Index: Laura Shelley  



 

 
 

Index
Page numbers in bold indicate 

figures, tables, and photos. 
 
accelerator. See particle accelerator 
actinium, found in nature, 2 
air, 129, 135, 205, 284 

air gap, 205, 207 
air leakage/contamination in 

experiments, 86, 87, 93, 116, 
122, 123–124, 134, 188, 301, 
303, 319 

concentrations of gases in, 116, 
135 

liquefied air, 52, 128 
Alchemical Society, 146 
alchemy, xiv, 5–20, 330. See also 

New York Times, on alchemy and 
transmutations 

death of modern alchemy (1925-
1927), 251–272 

early transmutation research 
rediscovered, 71–76 

early transmutations dismissed 
as, 1–4 

paintings and drawings related 
to, xviii, 13, 73 

Rutherford fearing his work 
seen as, 37, 42, 57–58, 60, 68, 
148 

Soddy’s opinions about, 38–39 
table of alchemical tradition 

and history, 8 
Allison, Samuel King, 200, 202–

206, 203, 205, 208, 209, 210, 326 
alpha (particle, emission), 60, 138, 

147, 148, 158, 222, 237, 321 
discovery of, 28, 35, 331 
as a helium nucleus, 60, 134, 

321, 333 
high-energy alpha particles, 137, 

272, 290 
man-made transmutation 

without, 111, 134 

use of by Blackett (1925), 274–
293, 275, 288, 295–296, 319 

use of by Paneth and Peters, 
300 

use of by Ramsay, 79, 112, 149, 
315–316 

first use of for man-made 
transmutation, 3, 78–80 

use of by Rutherford, 185 
comments on Blackett's 

work in 1925, 294–295 
follow-up to 1919 

experiments, 196 
to knock proton off 

nitrogen (1919), 89, 147, 
150–154, 176, 177, 270, 
273–274, 275, 277, 278–
280, 283–285, 290, 293, 
317 

use of by Wendt, 179 
alpha decay, 61, 63 
Ambix (publication), 88 
American Association for the 

Advancement of Science, 216 
American Chemical Society, xvii, 26, 

176, 182, 188, 196, 197, 253, 254, 
260–261, 317 

American Institute of the City of 
New York, 181 

American Museum of Natural 
History, 248 

American Nuclear Society, xvii 
American Physical Society, 263, 265 
Anderson, John August, 168, 185, 

186, 201 
Anderson Benjamin M., 226 
anode, 138, 268 
antimony, making gold from, 27 
Ao, Bing-yun, 323 
argon, xv, 40, 54, 95, 330, 331, 332 

discovery of, 28, 40 
Merton transmutation 

(synthesis), 133–134 



3 6 0    I N D E X  

 

 

Ramsay finding in radium 
dissociating experiments, 85 

study of conductivity of (Soddy 
and MacKenzie), 95–96 

thorium-to-argon 
transmutation (Rutherford 
and Soddy), 39–42, 41, 50, 51, 
58 

Armstrong, Henry E., 67, 68 
artificial gold. See gold 
asbestos. See palladium, effects of 

palladium types in Paneth and 
Peters experiments 

Associated Press, 108, 177, 188, 222, 
223, 253, 258, 306, 307–308 

Atkinson, Robert, 335 
atom, 32 

first man-made disintegration 
of a stable atom, 147–155 

indivisibility of (Dalton), 21, 50, 
51, 256, 330, 331, 332 

makeup of an atom, basic 
diagram of, 29–34 

models of, 238, 244, 334 
atomic energy. See nuclear energy 
Atomic Energy Commission, 147, 

149, 216, 276 
atomic mass (AMU), 235, 316 
atomic number, 287, 295 
atomic science. See nuclear physics 

(nuclear science) 
atomic structure, models and 

theories. See atom, models of 
atomic transformation. See 

transmutation 
“Atoms for Peace” conference, 181 
 
Babson, Roger W., 162–163 
Bacon, Francis, 2 
Badash, Lawrence, 43–44, 52, 57 
Baily, Charles, 238 
Bakersfield Morning Echo 

(newspaper), 222, 223 
Baltimore Sun (newspaper), 89, 90 
Baly, E. C. C., 145, 326 
Beaudette, Charles, 82 
Becquerel, Alexandre Edmond, 25 

Becquerel, Antoine Henri (“Henri”), 
24, 25, 196, 270, 330, 331 

and the discovery of 
radioactivity, 23–25, 26, 27–
28, 128, 330 

Bémont, Gustave, 47, 98, 331 
Berichte der Deutschen Chemischen 

Gesellschaft. See Journal of the 
German Chemical Society 

Berkeley Daily Gazette 
(newspaper), 256 

beta (particle, emission), 41, 60–61, 
113, 117, 222, 321 

discovery of, 28, 35, 60, 331 
as electrons, 60, 113, 117, 321 

beta decay, 61, 63, 338 
Bethe, Hans, 336 
Bieler, Etienne S., 334 
binding energy, liberation of 

excess, 335 
Birla Temple (New Delhi), 14, 14–

18, 15, 16, 17 
Blackett, Patrick Maynard Stewart, 

274–275, 296, 335 
discovery of first artificial 

transmutation of a stable 
atom, 290 

nitrogen-to-oxygen 
transmutation, xvi, 147, 153–
154, 273–296, 275, 288, 297, 
319, 335 

Rutherford’s critique of, 
291–293 

seeing process as 
integration, 281, 292–
293 

Bockris, John O’Mara, 323 
Bohr, Niels, 150, 238, 269–270, 333, 

334 
Bolton, H. Carrington, 20, 26–27 
Boltwood, Bertram Borden, 93 
boron, 152, 153, 292 

boron-10, 336 
Boston Globe, 159 
Bowman, Robert C., Jr., 323 
Boyle, Robert, 19 
Bragg, William, 247 



I N D E X    3 6 1  

 

 

Brahe, Tycho, 9–10 
Brice, Edward C., 27 
Brillouin, Louis “Marcel,” 247 
Briscoe, Henry Vincent Aird, 200, 

206–209, 207 
British Association for the 

Advancement of Science, 66, 92, 
95, 105, 108, 109, 157, 160, 161, 
334 

British Chemical Society, 206 
Burbidge, Geoffrey and Margaret, 

336 
 
Cambridge University, 35, 113, 125, 

130, 175, 279–280 
Cameron, Alexander Thomas, 2, 82–

83, 85–87, 86, 89, 91, 93, 103–104 
Campbell, John, 279 

Rutherford: Scientist Supreme 
(Campbell), 277 

Canton Times (newspaper), 159 
carbon, 92–93, 121, 153, 232, 241, 

243, 292 
carbon-12, 31, 32 
carbon-13, 31, 152 

carbon dioxide, 2–3, 188 
carbon disulphide, 271 
carbon monoxide, 122 
Cardoso, E., 3, 145, 326 
Castaigne, André 

“M. Pierre and Mme. Marie Curie 
Finishing the Preparation of 
Some Radium” (illustration 
by André Castaigne), iv 

cathode rays, 3, 117, 128, 129, 132, 
143, 176–177 

cathode-ray tube, 111–112, 117–
118, 120, 145–146, 175, 183, 316 

confirming elemental 
transmutations, 127, 
182–183 

denying elemental 
transmutations, 132–
133 

rare gases research, 119–
138, 140, 142 

and discovery of electrons, 125, 

331 
Cavendish laboratory, 35, 113, 201–

202, 272, 274, 279–280, 290, 335 
CBS-TV, 180 
Chace, William G., 167-168, 173, 201 
Chadwick, James, 284–285, 286, 327 

confirming existence of 
neutrons, 244, 250, 313, 319, 
334, 335 

charged particle, 337 
Charleston Daily (newspaper), 223 
Chase National Bank of New York, 

226 
Chemical Institute (University of 

Berlin), 258, 260, 263, 266, 297, 
311 

Chemical News (publication), 43–44 
Chemical Society, 43, 89, 91, 95, 

118, 120–121, 122, 123, 139, 206 
Chien, Chun-Ching, 323 
Clarendon Laboratory, 137, 267–

268, 318 
Clarke, Arthur C. 

Profiles of the Future (Clarke), 
104 

Close, Frank, 312 
Too Hot to Handle: The Race for 

Cold Fusion (Close), 312 
coal reserves in U.K., Ramsay 

foreseeing depletion of, 105–108 
500-year shift of energy sources 

in the U.K., 108 
graph of annual U.K. coal 

production and imports, 106 
Cockcroft, John, 335 
“cold fusion,” xvi, 312, 330 
collective effects, 337 
Collie, John N., 3, 38, 118–119, 119, 

146, 316, 333 
on occlusion hypothesis, 176, 

194, 333 
rare gases research and 

transmutation, 113, 118–137, 
139, 145, 183, 289, 316, 325, 
326, 333 

Collins, Harry M. 
Changing Order: Replication and 



3 6 2    I N D E X  

 

 

Induction in Scientific Practice 
(Collins), 81 

Congress of the International Union 
of Pure and Applied Physics, 247 

copper, 10, 84, 85, 146 
copper-to-lithium 

transmutation, 2, 85, 89, 91, 
92, 92, 92, 139 

copper nitrate, 78, 85 
copper oxide, 136 
copper sulfate, 78, 84–85, 89 
Cornell Baker Laboratory, 307 
Cornell Daily Sun (newspaper), 307 
Cornell University, 9, 11, 307, 308, 

311, 313 
cosmochemistry, 297 
Costa, Mariagrazia 

The Lost Elements: The Periodic 
Table’s Shadow Side (Fontani, 
Costa, and Orna), 74–75 

Coulomb barrier, 244, 335 
Crookes, William, 43–44 
Crookes tube, 21, 95, 96 
Curie, Marie Sklodowska, iv, 48, 

270 
attempt to replicate Ramsay’s 

experiment, 2, 83, 85–86, 87, 
91, 129–130, 277 

and radioactivity, 26, 27–28, 179, 
196, 331 

and radium, iv, 46, 47–50, 98, 
142, 331 

Curie, Pierre, 27–28, 48, 270 
and radium, iv, 46, 47–50, 49, 51, 

98, 142, 331, 332 
 
Dahl, Per Fridtjof 

From Nuclear Transmutation to 
Nuclear Fission, 1932-1939 
(Dahl), 294–295 

Daintith, John 
Biographical Encyclopedia of 

Scientists (Daintith), 282 
Dalton, John, 19–20, 270 

New System of Chemical 
Philosophy (Dalton), 20 

theory of the indivisible atom, 

21, 50, 51, 256, 330, 331, 332 
Darwin, C. G., 334 
Dash, Vaidya Bhagwan, 15 

Alchemy and Metallic Medicines 
in Ayurveda (Dash), 14 

decay. See radioactivity, 
radioactive decay 

deuterium, 29–30, 332 
deuteron, 335 
Deutschen Chemischen 

Gesellschaft. See Journal of the 
German Chemical Society 

disintegration, atomic, 99, 110, 183, 
201, 204, 246, 290, 335. See also 
radioactivity, radioactive decay 

and Blackett’s work with 
nitrogen-to-oxygen, 285–296, 
297, 335 

seeing as integration 
rather than 
disintegration, 281, 282, 
292–293 

Disintegration Theory (Soddy), 
42, 44, 57, 59–60, 65–69, 77, 
332 

energies involved in, 3, 4, 103–
104, 161–162, 194, 315 

first observed nuclear 
disintegration, 35–46, 273–
274, 331 

man-made disintegration of a 
stable atom (Rutherford), 
147–155, 157, 160, 165, 189, 196, 
256, 270, 290, 307, 317, 327, 
334 

natural disintegration, 38, 131, 
203, 204, 209, 232, 246–247, 
256, 290 

first observed, 35–46, 
273–274, 331 

Rutherford’s concept of, 
35–46, 57, 68, 69, 77, 
89, 331 

Soddy’s concept of, 35–46, 
103–104, 290, 331 

and radium, 48, 50 
and Ramsay, 77–93, 117 



I N D E X    3 6 3  

 

 

Rutherford nitrogen-to-oxygen 
myth, 273–274, 279, 280–282, 
283–284, 287, 289, 291, 297 

versus transmutation, 38, 43–44 
and Wendt, 194, 196, 203, 209 

Duchesne, Joseph, 71 
Duhme (researcher), 265 
duplicating experiments. See 

scientific method and 
repeatability 

 
Egan, Mortimer A., 199–200 
Egerton, Alfred Charles Glyn, 3, 

137–138, 148, 326 
Einstein, Albert, 50, 78, 98, 109, 

203, 213, 332, 336 
Eisenhower, Dwight D., 215–216 
electrically dominated LENR 

reactions, 337–338 
The Electrician (publication), 66–67, 

68 
electrolysis, 268 
electromagnetic force, 33 
electromagnetic spectrum of visible 

light, 53 
electrons, 22, 29, 32, 147, 154, 169, 

185, 195, 216, 332, 334 
addition or subtraction of 

causing changes, 33, 152, 287, 
295 

as beta particles, 60, 113, 117, 321 
and cathode-ray tubes, 117, 125, 

128, 132, 175 
discovery of, 26, 125, 130, 331 
and efforts to make gold, 232, 

235, 252, 253, 265, 268 
electron capture, 334, 336 
and LENRs, 338 
low-energy electrons, 175, 272 

electroweak interactions, xvii, 4, 
337. See also low-energy nuclear 
reactions (LENRs) 

elements, 29–34. See also isotope 
emanations 

and radioactive elements, 28, 
42, 58, 66–67 

radium emanations, 2, 46, 52, 

58, 64, 84, 91, 93, 283, 332 
radon emanations, 85 
Rutherford on, 2–3, 65, 66–67 
thorium emanations, 37, 40, 41, 

42, 43, 58, 64, 68, 331 
emissions. See alpha (particle, 

emission); beta (particle, 
emission); gamma rays (gamma 
radiation, gamma emission) 

Emmens, Stephen H., 27 
energy 

energy sources in the U.K., 105–
108, 106, 108 

Foote on transmutation of 
elements creating, 214, 215 

KeV energy, 336 
mass deficit when transmuting 

up the periodic table, 216–217 
Rutherford on no future for 

nuclear energy, 108–110, 109 
Soddy seeing radioactivity as 

energy source, 97–100, 105 
English Mechanic and World of 

Science (newspaper), 157–158, 
158 

Estey, Roger Shephard, 230, 230, 
233, 233, 233, 258–263, 265, 269 

Europe and alchemy, 8–11 
Eve, Arthur, 68, 93, 195–196 
Exeter College. See Clarendon 

Laboratory 
exploding  electrical conductors 

(exploding-wire phenomenon), 
xv-xvi, 167–174, 172, 173, 174, 
184, 205 

University of Chicago 
experiment of Wendt and 
Irion, 175–198, 205, 317, 334 

criticisms and efforts to 
repeat, 192–198, 199–
211, 249, 295, 317 

Urutskoev, confirmation by, xvi, 
208 

F. A. Paneth Meteorite Trust, 299 
Fernandez, Bernard, 296 
“First Law” of Arthur Clarke, 104 
Fisher, Irving, 162, 163, 164–165 



3 6 4    I N D E X  

 

 

fission. See nuclear fission 
Fleischmann, Martin, xvi, 89 
fluorine, 275, 287, 289, 294, 335 
Fontani, Marco 

The Lost Elements: The Periodic 
Table’s Shadow Side (Fontani, 
Costa, and Orna), 74–75 

Foote, Paul Darwin, 213–216, 216, 
262 

force. See electromagnetic force; 
strong force; weak force and 
weak interactions 

Foucault, Michael, 25 
Fouquet, Roger, 107 
Fowler, William, 336 
Franklin, Benjamin, 169–170 
Free, Edward E., 222, 222, 222 
Freeman, John 

Suppressed and Incredible 
Inventions (Freeman), 72 

French Academy of Science, 24, 25 
Freund, Ida, 51 
Frisch, Otto, 98, 336 
Früngel, Frank, 170–172  
Fry, Al, 72 
fusion. See nuclear fusion 
Futagami, Tetsugoro, 201 
 
Gaedicke, Johannes, 217 
Galison, Peter, 279–282 
gamma rays (gamma radiation, 

gamma emission), 60–61, 241, 321 
identifying of, 28, 331 
and LENRs, 337, 338 

Garrett, Milan Wayne, 267–268, 318 
gas behavior in metals analysis, 

references for, 323 
Gaschler, Alois, 268–269 
gases, concentrations of in air, 116, 

135 
Geochimica et Cosmochimica Acta 

(journal), 299 
German Chemical Society, 254, 299 
Gibbs, Philip, 24–25 
Giunta, Carmen, 329 
Gleditsch, Ellen, 2, 83, 85 
gold, xv, 146, 147 

antimony-to-gold 
transmutation, 27 

gold-to-mercury transmutation, 
262–263, 268–269 

impact of making artificial gold, 
163, 222, 224, 224–226, 225, 
226, 230–231, 252 

mercury-to-gold 
transmutations, 317–318 

efforts to recreate Miethe-
Stammreich research, 
222–225, 223, 224, 226–
235, 227, 230, 233, 237, 
250, 251–279, 259, 297, 
318 

by Miethe-Stammreich, 
217–225, 237, 251, 252–
256, 257, 297, 306, 317–
318, 334 

by Nagaoka, 237–250, 
251, 253, 255, 256, 266, 
272, 314, 318, 335 

question of presence of gold in 
mercury, 260, 261, 265, 266 

rumors that Rutherford turned 
lead into, 157, 159, 162–165 

Goldschmidt, Frieda, 258, 260 
Gozzi, D., 323 
Gulf Oil Corporation, 214–215 
 
Haase, Wilhelm, 258, 260, 266 
Habashi, Fathi, 24 
Haber, Fritz, 221, 232–233, 253–255, 

264, 264–268, 314, 318 
Hahn, Otto, 98, 336 
half-life, 62, 127, 235, 331 
Hansen, Steve P., 168–171 

belljar.net Web site, 167 
Harkins, William Draper, 200, 202–

206, 203, 205, 209, 232, 295–296, 
326 

Harper’s Weekly (magazine), 19 
Harrow, Benjamin, 88 
Harteck, Paul, 127 
Hasselberg, K. B., 59–60 
heavy hydrogen. See deuterium 
helium, 54, 95, 116, 203, 330, 333 



I N D E X    3 6 5  

 

 

alpha particle as helium 
nucleus, 60, 134, 321, 333 

and “alpha” rays, 331, 332, 333 
as a byproduct of 

disintegration, 67 
comparison with hydrogen in 

hydride-forming metals, 114 
discovery of, 28 
helium-3, 30, 30–31, 31, 126–129, 

335 
helium-4, xv, 30–31, 31, 127, 336 
helium transmutation 

(synthesis), 38, 111, 137-138, 
333  

by Collie and Patterson, 
113, 118-125, 134-137 

by Masson, 122 
by Paneth and Peters, xvi, 

299, 299–314, 307, 319 
by Ramsay, 82-85, 117-118 
by Ramsay and Collie, 113 
by Ramsay and Soddy, 

51–56, 59, 332 
by Soddy and MacKenzie, 

95-96, 112-113 
by Thomson, 113, 125-129 
by Wendt and Irion, xv, 
by Winchester, 131-133 

helium transmutation 
(synthesis) denial by Wendt, 
183 

helium transmutation 
(synthesis) failures  

 by Curie, 129 
by Thomson, 130 
by Egerton, 137 

myth that Rutherford 
transmuted hydrogen into 
helium, 154–155, 175 

and occlusion, 96, 332, 333 
permeation (or solubility) in 

metals and glass, 114–116, 115, 
145 

presence of in exploding-wires 
experiment (Wendt and Irion), 
187–188 

Ramsay finding in radium 

dissociating experiments, 85 
references for gas behavior in 

metals analysis, 323 
study of conductivity of (Soddy 

and MacKenzie), 95–96, 112–
113 

tungsten-to-helium 
transmutation by Wendt and 
Irion, 175–198, 199 

Allison and Harkin's 
failure to replicate, 
202–206 

Briscoe's failure to 
replicate, 206–210 

replication failures, 199–
211 

Smith's failure to 
replicate, 201–202 

X-ray tubes not producing 
helium normally, 194–195 

Henry VI (king of England), 10 
Herdman, W. A., 160 
high-energy physics, 33, 80, 88, 111, 

240, 244, 315. See also alpha 
(particle, emission) 

high-energy methods for 
transmutations, 134, 137, 182–
183, 272, 290, 297, 313, 315, 
316, 337–338 

high-voltage discharge 
experiments, 111, 112, 168, 316 

Hirshberg, Leonard Keene, 19, 129–
131 

Hodko, Dalibor, 323 
Hofmann, K. A., 221, 260 
Hönigschmid, Otto, 252–253 
Houtermans, Fritz, 335 
Howorth, Muriel, 40, 41, 45–46, 67–

68 
Hoyle, Fred, 336 
Hu, Wang-yu, 323 
The Humanist (publication), 181 
Hunter, Rudolph Melville, 146 
hydride-forming metals, 114, 114–

116 
hydrogen, 54, 335. See also 

deuterium; proton; tritium 



3 6 6    I N D E X  

 

 

claimed impossibility of helium 
disintegrating into hydrogen, 
203 

comparison with helium in 
hydride-forming metals, 114 

as a component of nitrogen 
according to Rutherford, 150–
152 

hydrogen-hydrogen fusion, 336 
myth that Rutherford 

transmuted hydrogen into 
helium, 154–155, 175 

myth that Rutherford 
transmuted nitrogen to 
hydrogen, 157–162 

occluded in metals, 332 
proton (claimed as hydrogen) 

emission from nitrogen 
disintegration by Rutherford, 
150–152, 157–159 

protons first seen by Rutherford 
as a hydrogen particle, 155, 
158, 177, 284, 294, 317, 334 

proving many elements 
composed of 
"hydrogen," 154–155, 
177–178 

scientists thinking all 
elements made of 
hydrogen particles, 217 

radium dissociating hydrogen 
and oxygen, 84–85 

 
Illustrated World, 199–200 
The Independent (newspaper), 277, 

278 
India and alchemy, 14–18 
Institute of High Energy Physics 

(IHEP) 
“Chronology of Milestone 

Events in Particle Physics” 
(IHEP), 329 

Institute of Physical and Chemical 
Research, 201, 238, 258, 318 

integration, atomic, 183 
Blackett recognizing, 281, 282, 

292–293 

ion, 285 
ionization, 185 
Iowa City Press-Citizen 

(newspaper), 219–220 
Irion, Clarence E., 80, 244, 249 

University of Chicago exploding-
wire experiment, 175–198, 
205, 317, 334 

efforts to replicate, 198, 
199–211, 295, 317 

iron, 19, 104, 137, 146, 232 
elements heavier than, 336 
exploding iron alloy wire, 171, 

172 
isotope, 30–33, 62 

Blackett’s transforming 
nitrogen to an oxygen 
isotope, 274, 281, 282, 287, 
293, 295 

and LENRs, 338 
Rutherford’s hypotheses about, 

152, 154 
Soddy developing concept of, 69, 

103, 333 
study of mercury isotopes 

leading to gold, 237–250 
unstable isotopes, 127, 235, 244, 

338, 341 
isotopic abundance, 31 
 
Jaenicke, A., 220–221 
“Japanese Einstein.” See Nagaoka, 

Hantaro 
Joliot-Curie, Frédéric and Irène, 336 
Journal of Alchemical Society, 146 
Journal of the American Chemical 

Society, 72, 193, 196, 200 
Journal of the Chemical Society 

Transactions, 200, 292 
Journal of the German Chemical 

Society, 299, 306, 313 
Journal of the Mineralogical Society 

of America, 248, 249 
Journal of the Radiological Society 

of North America, 181 
 
Kahlbaum company and 



I N D E X    3 6 7  

 

 

palladium-asbestos, 306, 308, 
309 

Kansas City Star (newspaper), 258, 
268–269 

Karssen, Albert, 256–258, 257, 263, 
265, 271, 318, 335 

Kelvin, Lord (William Thomson), 67, 
68 

Kendall, James, 161, 162 
Kent Chemical Laboratory, 176, 

200, 202, 232, 234–235, 255, 258, 
295, 318 

Knights Templar, 8 
Krivit, Steven 

New Energy Times Web site, 76, 
321 

krypton, 28, 331 
Kunz, George Frederick, 246, 248, 

248–249 
kunzite (gem), 249 
Kurlbaum (German physicist), 252 
 
Laborde, Albert, 49, 51, 332 
Lakshmi Narayan Temple. See Birla 

Temple (New Delhi) 
The Lancet (journal) 

“Modern Alchemy: 
Transmutation Realized” (The 
Lancet), 91 

Larsen, Lewis, 4, 243–244, 246, 
249–250, 320 

Widom-Larsen theory, 320, 338 
Law of Radioactive Change 

(Rutherford and Soddy), 56, 58–
59, 60, 61–62, 62, 64–65, 66, 69, 
332 

Lawson, Robert W., 145, 326 
lead, 40, 100, 143, 189, 192, 257 

lead-to-gold transmutation, 3, 7, 
182, 213, 216, 217, 220, 263 

rumors of Rutherford 
accomplishing, 157–165 

lead-to-mercury transmutation, 
256, 257, 257, 263, 268, 271, 
318, 335 

lead-to-thallium transmutation, 
263, 268, 318, 335 

and X-rays, 23, 128 
Le Bon, Gustave, 25 
Leech, Paul N., 188–189 
Le Matin (publication), 196, 197, 

197–198, 278, 278–279 
LENRs. See low-energy nuclear 

reactions (LENRs) 
light, full spectrum of visible light, 

53 
Lindemann, Frederick Alexander, 

267 
Lippes, Lorna, 329 
lithium, 78, 85, 332 

lithium-7, 336 
Ramsay’s copper-to-lithium 

transmutation, 89, 91, 92, 92 
Curie’s attempt to 

replicate, 2, 83, 85–86, 
87, 91, 129–130, 277 

Lodge, Oliver Joseph, 67, 142–143, 
291 

Loleit, H., 313 
London Institution, 55 
Lorentz, Hendrik Antoon, 247 
Lo Surdo, A., 146 
Lotz (researcher), 265 
low-energy electrical discharge 

experiments, 336 
low-energy methods for 

transmutations, 113, 133, 138, 175, 
271–272, 297, 314, 315–320 

low-energy nuclear reactions 
(LENRs), xvii, 133, 337–338 

 
MacKenzie, Thomas D., 95–96, 112–

113, 332, 333 
Madison Daily Herald, 177 
magnetically dominated LENR 

reactions, 338 
Manhattan Project, 202, 336 
man-made disintegration of a 

stable atom. See disintegration; 
disintegration, atomic 

man-made transmutation, 38, 81–
82, 332, 333, 334–335. See also 
media coverage of transmutation 
experiments; nuclear 



3 6 8    I N D E X  

 

 

transmutation 
by artificially accelerated 

particles, 335 
distinctions between man-made 

and natural, 111 
man-made nuclear 

transmutation, 38, 59, 139, 
147, 273, 276, 289, 296, 316, 
333, 334, 335 

experiments giving 
evidence of rare gases, 
111–138 

and Ramsay’s work, 77–93, 86, 
90, 92, 316 

Rutherford’s 1919 work labeled 
as, 160, 189 

scientists unwilling to support 
idea of, 78, 80 

Marsden, Ernest, 283–284 
Marum, Martin van, 168 
Mason City Globe Gazette 

(newspaper), 189–190 
mass-3, 152. See also tritium 
Massachusetts Institute of 

Technology (MIT), 173, 173, 262 
Masson, James Irvine Orme, 3, 316, 

325, 326 
experiments giving evidence of 

rare gases, 122–123, 124, 135–
136, 137, 145, 333 

testing occlusion hypothesis, 
176, 194, 333 

Max Planck Institute for Chemistry, 
298 

McGrath, James R., 167-168  
McLean, Adam, 6 

Alchemy Web Site, 7, 80 
media coverage of transmutation 

experiments, 88–93, 90, 92, 139–
146, 149, 157–165, 159, 278–279. 
See also names of specific 
newspapers, magazines, etc., 

Meitner, Lise, 98, 336 
Mellon Institute of Industrial 

Research, 215 
Mellor, Joseph William, v, 1–4, 146 

A Comprehensive Treatise on 

Inorganic and Theoretical 
Chemistry (Mellor), 1 

Merchel, Silke, 298 
mercury, 10, 54, 128–129, 204, 237, 

271, 335 
gold-to-mercury transmutation, 

262–263, 268–269 
lead-to-mercury and thallium 

transmutation, 257, 263, 268, 
318 

mercury-to-gold 
transmutations, 217, 251–252 

Birla Temple (New Delhi), 
18 

efforts to recreate Miethe-
Stammreich research, 
222–225, 223, 224, 226–
235, 227, 230, 233, 237, 
250, 251–279, 259, 297, 
318, 335 

by Miethe-Stammreich, 
217–229, 237, 251, 252–
256, 257, 297, 306, 317–
318, 334 

by Nagaoka, 237–250, 
251, 253, 255, 256, 266, 
272, 314, 318, 335 

presence in Wendt-Irion 
experiments, 187 

question of presence of gold in, 
260, 261, 265, 266 

Merton, Thomas Ralph, 3, 133–134, 
137, 145, 325 

metals analysis, references for gas 
behavior in, 323 

metals analysis, references for 
helium in. See also hydride-
forming metals 

Miethe, Adolf, 219, 266, 269, 270, 
272, 314, 334 

mercury-to-gold 
transmutations, 217–229, 237, 
252–256, 257, 297, 306, 317–
318, 334 

efforts to recreate or 
discredit research, 222–
225, 223, 224, 226–235, 



I N D E X    3 6 9  

 

 

227, 230, 231–233, 233, 
237, 250, 251–279, 259, 
297, 318 

Siemens and Halske 
acquiring rights to 
research, 251–252 

Miles, Melvin, 115–116 
Millikan, Robert Andrews, 103–104, 

247, 334 
Science and the New Civilization 

(Millikan), 103–104 
Minevski, Zoran, 323 
Mining and Scientific Press 

(journal), 162 
Mladjenovic, Milorad, 88, 283–284, 

285, 289, 293 
The History of Early Nuclear 

Physics (Mladjenovic), 88, 
283–284 

Montreal Gazette (newspaper), 238, 
246–247, 247, 249 

Morning Post (newspaper), 121–122, 
139, 141–142, 237, 306 

Morrisson, Mark, 80 
Modern Alchemy: Occultism and 

the Emergence of Atomic 
Theory (Morrisson), 80 

Mount Wilson Observatory, 168, 
185–186, 200, 201 

 
Nagaoka, Hantaro, 80, 201, 235, 

239, 240, 241, 258, 263 
attempt to develop a model of 

the atom, 238, 244 
mercury-to-gold 

transmutations, 237–250, 251, 
253, 255, 256, 266, 272, 314, 
318, 335 

Nairne, Edward, 170 
The Nation (magazine), 183, 185, 

187, 192, 196, 197 
National Academy of Sciences, 209, 

295–296 
National Agency for International 

Publications Inc., 181 
natural nuclear disintegration. See 

disintegration, atomic 

natural nuclear transmutation, 38, 
42, 59, 77, 100–101, 161–162, 290 

acceptance of by scientists, 77 
distinctions between man-made 

and natural, 111 
proof of (Ramsay and Soddy), 

51–56, 68, 77 
Nature (journal), 72, 145 

on mercury-to-gold 
transmutation efforts, 217, 
220–222, 225, 237–238, 241, 
244, 249–250, 251, 253, 260, 
265–266, 268, 270 

on Paneth and Peter’s 
hydrogen-to-helium 
transmutation, 306 

Paneth submitting a 
partial retraction to, 
310–311, 313 

“The Present Position of the 
Transmutation Controversy” 
(Nature), 265–266, 268, 270 

and Ramsay, 92, 113, 117, 117, 118 
and Rutherford, 154–155, 193, 

196, 197, 286 
on Blackett, 291, 292 

Naturwissenschaften (journal), 218, 
219, 220–222, 237, 250, 252–253, 
263, 266, 267, 299, 300–301, 302, 
304–306 

Nelson, Robert, 71–76, 80, 320, 329 
Adept Alchemy (Nelson), 72, 75, 

220 
commissioning a drawing 

“Alchemia,” 73 
neon, xv, 92, 114, 122, 124, 132–133, 

146, 175, 201, 316 
and argon, 134 
atmospheric contamination, 116, 

301, 303 
Collie and Patterson’s work 

with, 3, 38, 118, 119, 119–138, 
120, 333 

discovery of, 28, 78, 83, 119, 331 
not finding occluded neon, 333 
permeation (or solubility) in 

metals and glass, 145 



3 7 0    I N D E X  

 

 

Ramsay’s work with, 38, 78, 83, 
85–87, 91, 93, 117, 119, 332, 333 

ratio of nitrogen to neon in air, 
135 

Soddy and MacKenzie’s work 
with, 95–96, 112–113 

Thomson’s work with and belief 
in occlusion, 113, 126, 127, 129, 
132, 137–138, 143, 175–176 

neutrons, 29–30, 31, 32, 334, 336 
Chadwick verifying existence of, 

244, 250, 313, 319, 334, 335 
differing number of, creating 

isotopes, 30, 32–33 
before discovery of, 26, 150, 153, 

216, 244 
fast neutron, 244 
and LENRs, 337–338 
neutron-capture, 216, 336, 338 
thermal neutron, 336 
use of fast neutrons, 244 

New Energy Times Web site, 76, 321 
Newton, Isaac, 19 
New York Academy of Sciences, 20 
New York Times (newspaper), 77, 

80, 132, 143–144, 214 
on alchemy and 

transmutations, 26–27, 100–
101, 139, 146, 147, 160–162, 
162, 164, 164–165 

Foote on potential of 
transmutation, 214 

mercury-to-gold 
transmutations, 253, 
253–254, 258–260, 259, 
261, 264–265 

“The Revival of Alchemy” 
(New York Times 
article), 26–27 

tungsten-to-helium 
transmutation, 182, 
182, 188–189 

on artificial gold, 224, 224–226, 
225 

on Ramsay, 55–56, 56, 89, 90, 91, 
92, 117, 139, 143–144 

on U.K. coal production, 105, 

106–107 
New York Tribune (newspaper), 162 
New York University, efforts to 

recreate Miethe-Stammreich 
transmutation of gold, 222–224, 
229–234, 230, 233, 259, 261–262, 
263, 265, 269 

Scientific American magazine 
sponsoring efforts, 222, 226–
234, 227, 237, 258–260, 261–
262, 271, 297, 318 

Niépce de Saint-Victor, Abel, 24–25, 
128, 320, 330 

Nieuwenhoven Mat, 205 
nitrogen 

and air leakage, 116, 123–124, 
135 

nitrogen-to-hydrogen, 150–152, 
157, 158, 159 

nitrogen-to-oxygen 
transmutation/disintegration 

Blackett experiments in 
1925, 273–296, 275, 
288, 335. See also 
Blackett, Patrick 
Maynard Stewart 

Rutherford experiment 
conducted in 1919, xvi, 
147, 148, 150–151, 152–
153, 160, 217–218, 334 

ratio of nitrogen to neon in air, 
135 

Rutherford’s publications on 
nitrogen disintegration, 327 

Nobel Prize 
in chemistry, 28, 44, 46, 57, 59, 

65, 69, 78, 103, 195, 290 
in physics, 25, 28, 125, 238, 247, 

289, 290, 296 
Nordmann, Charles, 196, 197, 278–

279 
Noyes, William Albert, 45–46 
nuclear chain reaction, 319, 335, 

337 
nuclear chemistry, 6, 103, 202, 298 
nuclear disintegration, first 

observed. See disintegration, 



I N D E X    3 7 1  

 

 

atomic 
nuclear energy, 26, 46, 47, 97, 98, 

191, 332 
Rutherford not seeing a future 

for, 108–110, 109 
nuclear fission, 6, 26, 98, 106, 319, 

336, 338 
nuclear fusion, 26, 315, 335, 336, 

337 
“cold fusion,” xvi, 312, 320 

nuclear physics (nuclear science), 
xiii–xvii, 4, 5–6, 103, 270, 289, 
319–320 

timeline of key events in early 
nuclear history, 329–336 

nuclear processes. See neutrons, 
neutron-capture; nuclear fission; 
nuclear fusion; weak force and 
weak interactions 

nuclear radiation. See radioactivity 
(radiation, radioactive emissions) 

nuclear reaction, 60 
high-energy stimuli needed for, 

98–100, 117, 170 
initiated by chemistry, 114–115, 

320 
and isotopic shifts, 32 
low-energy nuclear reactions, 

74, 133, 320, 337–338 
nuclear science. See nuclear physics 

(nuclear science) 
nuclear transformation. See nuclear 

transmutation 
nuclear transmutation, xv–xvi, 26, 

29–30, 30, 72, 74–75, 80, 332 
high-energy nuclear 

transmutations, 297, 313, 315. 
See also high-energy physics 

low-energy nuclear 
transmutations, 133, 271, 297, 
314, 315–316. See also low-
energy methods for 
transmutations 

man-made nuclear 
transmutation, 38, 59, 111–
138, 139, 147, 273–274, 276, 
289, 294, 296, 316, 319, 334, 

335 
minimal coverage of in The Lost 

Elements, 74–75 
natural nuclear transmutations, 

38, 59, 77, 290 
Soddy seeing potential of, 95–

104 
spontaneous nuclear 

transmutations, 77 
timeline for, 329–336 

nuclei. See nucleus 
nucleosynthesis 

nucleosynthetic reaction 
network, 63, 63, 63, 63 

in stars, 336 
nucleus, 29–30, 30, 32, 33, 187, 

269, 332 
alpha particle as helium 

nucleus, 60, 134, 321, 333 
changes to, requiring high 

energies, 3, 187, 204, 232, 235, 
237 

identifying of, 5, 38 
and isotopes, 30–31, 31 
Saturn Model of (Nagaoka), 244 

nuclide, 38 
 
occlusion hypothesis, 3, 95–96, 124, 

135–136, 143, 199–200, 201, 204, 
309–310, 323, 332, 333 

occluded gold hypothesis, 266–
268 

of Thomson, 113, 126, 127–129, 
133, 143, 175–176, 289 

disproving of, 113, 143, 
176, 194, 204, 333 

Ojasoo, Tiiu, 25 
Olean Evening Herald (newspaper), 

162, 163 
Oliphant, Mark, 127, 335 
Orna, Mary Virginia, 74–75 

The Lost Elements: The Periodic 
Table’s Shadow Side (Fontani, 
Costa, and Orna), 74–75 

Osaka University, 238 
Osborne Naval College, 280 
Ostade, Adrian van, painting "The 



3 7 2    I N D E X  

 

 

Alchemists," 13 
Oxford University, 35, 38, 103, 133, 

137, 267–268, 318 
Oxford University Press, 74 
oxygen, 29, 104, 116 

Blackett’s nitrogen-to-oxygen 
transmutation, xvi, 147, 153–
154, 273–296, 275, 288, 297, 
319, 335 

Rutherford’s critique of, 
291–293 

seeing process as 
integration, 281, 292–
293 

Collie-Patterson’s work with, 
121–122, 124, 136 

myth that Rutherford 
transmuted nitrogen-to-
oxygen, xvi, 147, 148, 150–153, 
160, 176–177, 177, 273, 287, 289, 
292–295, 317, 319, 334, 335 

Paneth-Peters’ work with, 301–
302, 304, 305, 308–309, 311, 
312, 319 

Ramsay’s work with, 84–85, 333 
 
“packing effect,” 203 
palladium, 300, 301–302, 303–304, 

319 
effects of palladium types in 

Paneth and Peters 
experiments, 304–305, 308–
309, 309, 311–312 

Paneth, Friedrich Adolf (Fritz), 80, 
111–112, 297–299, 298, 335 

“Ancient and Modern Alchemy” 
(lecture by Paneth), 9–11, 307 

hydrogen-to-helium 
transmutation, xvi, 11, 299, 
299–314, 307, 319, 335 

partially retracting their 
research results, 308–
314, 319 

Paracelsus (Philippus Aureolus 
Theophrastus Bombastus von 
Hohenheim), 11–12 

particle accelerator, 6, 138, 329, 

335, 337, 338 
particles. See alpha (particle, 

emission); beta (particle, 
emission); charged particle; 
gamma rays (gamma radiation, 
gamma emission) 

subatomic particles. See 
electrons; neutrons; protons 

Passell, Thomas O., 323 
Patterson, Hubert S., 118–119, 289, 

316, 325, 326, 333 
hydrogen-to-helium and neon 

transmutation, 3, 38, 113, 118, 
120–125, 127, 135–136, 137, 139, 
145, 333 

efforts by others to 
replicate, 122–123, 136, 
333 

Wendt not accepting 
results, 183 

on occlusion hypothesis, 176, 
194, 333 

Perman, E. P., 2 
Peters, Kurt Gustav Karl, 11, 80, 

111–112, 297 
hydrogen-to-helium 

transmutation, xvi, 299, 299–
314, 307, 319, 335 

Paneth partially 
retracting their research 
results, 308–314, 319 

Philosopher’s Stone, 7, 11, 161 
Philosophical Magazine, 151, 238, 

277 
photography 

and the discovery of radiation, 
21–28 

Miethe’s use of mercury vapor 
photography lamps, 217–225, 
317–318 

photon, 60 
Physical Review (journal), 72 
Piutti, A., 3, 326 
Place, Robert, 8, 11–12 

Magic and Alchemy: Mysteries, 
Legends and Unexplained 
Phenomena: (Place), 6–7 



I N D E X    3 7 3  

 

 

plasma, 168, 169-174, 337, 338 
platinum, xv, 127, 235, 257, 271, 

304 
and gold, 241, 243, 253, 255, 257, 

268, 317–318, 334, 335 
polonium, 2, 28, 35, 331 
Pons, Stanley, xvi, 89 
Pontanus, J. J., 1 
Popular Science Monthly 

(magazine), 183–184, 184, 189, 
190, 190–191 

Princeton University, 313 
Proceedings of the National 

Academy of Science, 200 
protons, 26, 29–31, 30, 31, 32–33, 

108, 153, 155, 216, 237, 244 
Blackett’s study of ejection of 

protons, 275, 281, 282, 287, 
288, 289, 291, 292–293, 335 

first seen by Rutherford as a 
hydrogen particle, 155, 158, 
177, 284, 294, 317, 334 

Rutherford’s study of proton 
emission after bombardment, 
89, 150, 152–154, 158–159, 176–
177, 213, 217, 273, 276, 278–279, 
290, 296, 307, 317, 334 

his hypotheses about, 
274–275, 275, 281, 282, 
284, 285, 289, 293–294 

in stars, 336 
use of to bombard gold, 268–269 

“protyle” concept, 330, 334 
Prout, William, 330, 334 
puffery, 12, 13 
 
quantum mechanics, 60, 337 
quicksilver. See mercury 
 
radioactivity (radiation, 

radioactive emissions), 2, 24, 
195–196, 269–270, 331 

artificial radioactivity, 336 
discovery of radiation, 21–28, 

35, 128, 320, 330 
discovery of radioactivity, 23, 

26 

emanations from radioactive 
elements, 28, 42, 58 

emissions from spontaneous 
radioactivity, 321 

Law of Radioactive Change, 56, 
58, 59, 60, 61–62, 65, 66, 69, 
332 

as a manifestation of subatomic 
chemical change, 58 

Niépce’s work on, 24–25, 330 
radioactive decay, 61, 63, 331. 

See also alpha decay; beta 
decay; disintegration; half-
life 

graph of thorium-X decay, 
62, 62 

research on becoming nuclear 
physics, 5 

Soddy’s interpretation of, 97–98 
types of, 60–61. See also alpha 

(particle, emission); beta 
(particle, emission); gamma 
rays (gamma radiation, 
gamma emission) 

radiochemistry, 28, 297–298 
radium, 2–3, 34, 101, 111, 140, 142, 

179, 200, 247 
Curies’ study of, iv, 28, 35, 47–

50, 51, 98, 129, 331, 332 
Hirshberg questioning natural 

disintegration of, 130–131 
Marsden’s work with, 283–284 
radium emanations, 2, 46, 52, 

58, 64, 84, 91, 93, 283, 332 
Ramsay and Cameron work 

with, 82–83, 84–85, 89, 91, 93 
Ramsay and Soddy’s work with, 

51–56, 59, 66, 68, 71, 77, 84, 93, 
112–113, 130, 332, 333 

Rutherford and Soddy’s work 
with, 46, 50, 57–58, 61, 64, 66–
67, 93, 150, 290 

Radium C, 89 
Soddy’s interpretation of, 66–67, 

97–100 
Wendt and Irion’s work with, 

188–189, 191–192 



3 7 4    I N D E X  

 

 

Radium Institute of Vienna, 113 
radon, 63, 63, 63, 63, 85, 331. See 

also thorium, thorium-to-
thorium-X 

Ramsay, William, 2, 79, 139, 149, 
316, 323, 325, 330, 331, 332 

discovery of noble gases, 28, 40, 
78, 83, 119, 331 

foreseeing depletion of coal 
reserves in the U.K., 105–108, 
106 

and man-made transmutations, 
77–93, 86, 95 

claim of first, 112, 189, 
277, 289, 315–316 

historical and media 
accounts of, 88–93, 90, 
92 

Rutherford’s attempt to 
replicate, 83, 87 

and the Nobel prize in 
chemistry, 28, 78 

producing neon from radium 
emanations, 2–3 

Soddy working with, 37, 46, 65 
with radium, 51–56, 59, 

66, 68, 71, 77, 84, 93, 
112–113, 130, 332, 333 

use of beta particles to induce 
transmutations, 113 

use of beta particles to 
induce transmutations, 
117, 118 

working with Egerton, 137 
rare (noble) gases, xiii, xv, 28, 40, 

95, 96, 119–138, 143, 147, 299, 316, 
330, 331. See also argon; helium; 
krypton; neon; radon; xenon 

Ravnitzky, Michael, 24 
Redgrove, Herbert Stanley, 146 

Alchemy: Ancient and Modern 
(Redgrove), 88 

Reeves, Richard, 46 
repeatability as proof of science. 

See scientific method and 
repeatability 

Reuters, 306 

Richardson, O. W., 161–162 
Richardson, William H., 168 
Riding, R. W., 145, 326 
Riesenfeld, Ernst Hermann, 258, 

260–261, 266 
Rikagaku Kenkyūjo (RIKEN), 238, 

249 
Ripka, Georges, 296 
Robinson, Percy Lucock, 200, 206–

208 
Roentgen, Wilhelm, 21–23, 22, 27, 

35, 71, 95, 128, 330 
Roosevelt, Franklin D., 336 
Royal Academy of Sciences, 59 
Royal Astronomical Society, 299 
Royal Institution of Great Britain, 

151, 292 
Royal Society, 43, 151 
Royds, Thomas, 2, 83, 87, 332, 333 
ruby glass, used in transmutation 

experiments, 241, 242, 243–244 
Rudolph II (emperor), 9–10 
Runge, Carl David Tolmé, 237–238 
Rutherford, Ernest, 36, 249, 272, 

330, 331, 332, 333 
“Artificial Disintegration of the 

Elements” (Rutherford), 196 
attempt to replicate Ramsay’s 

man-made transmutations, 
83, 87 

being given (or taking) 
unwarranted credit, xvi, 57–
70, 93, 175, 273–296 

Blackett’s nitrogen-to-oxygen 
transmutation, Rutherford’s 
critique, 291–293 

“Collision of Alpha Particles 
With Light Atoms. IV. An 
Anomalous Effect in 
Nitrogen” (Rutherford), 277, 
283 

discovery and identification of 
tritium, 127 

disintegration work 
claiming nitrogen-to-

oxygen example of, 
273–274, 279, 280–282, 



I N D E X    3 7 5  

 

 

283–284, 287, 289, 291, 
297 

and concept of natural 
disintegration, 35–46, 
57, 68, 69, 77, 89, 331 

disintegration vs. 
transmutation in 
thorium-to-argon 
experiment, 43–44 

first man-made 
disintegration of a 
stable atom, 147–155, 
176, 213, 270, 273–274 

follow up to 1919 
experiments, 196 

high-energy 
disintegration 
experiment, 297 

man-made disintegration 
work in 1919. See alpha 
(particle, emission); 
Rutherford, Ernest, 
proton emission after 
bombardment 

man-made disintegration 
work in 1925, 281, 282, 
289, 294. See also 
Blackett, Patrick 
Maynard Stewart, 
nitrogen-to-oxygen 
transmutation 

natural disintegration of 
unstable elements, 290 

observation of natural 
nuclear disintegration, 
35, 37–38 

publications on nitrogen 
disintegration, 327 

on emanations, 2–3, 65, 66–67 
“The Energy in the Atom. Can 

Man Utilize It?” (Rutherford), 
109 

failing to see a future for 
nuclear energy, 108–110, 109 

fear that work would be seen as 
alchemy, 37, 42, 57–58, 60, 68, 
148 

“General Theoretical 
Considerations” (Rutherford 
and Soddy), 58 

Law of Radioactive Change 
(Rutherford and Soddy), 56, 
58–59, 60, 61–62, 62, 64–65, 
66, 69, 332 

model of the atom, 238, 244, 334 
myths 

about transmuting 
metals, 177 

of accomplishing first 
transmutation of 
elements, 317 

of transmuting hydrogen 
into helium, 154–155, 
175 

of transmuting lead into 
gold, 157, 159, 162–165 

of transmuting nitrogen 
into hydrogen, 157–162 

of transmuting nitrogen 
into oxygen, xvi, 147, 
148, 150–153, 160, 176–
177, 177, 273–287, 275, 
289, 292–294, 295, 319, 
334. See also Blackett, 
Patrick Maynard 
Stewart 

The Newer Alchemy 
(Rutherford), 293–294 

and the Nobel prize in 
chemistry, 44, 46, 57, 59, 65, 
195, 290 

proton emission after 
bombardment 

work done in 1919, 89, 
147, 150–154, 158–159, 
176–177, 213, 217, 273–
274, 276–279, 283–285, 
307–308, 317, 334 

work done in 1925, 274–
275, 275, 281, 282, 289, 
290, 293–294 

radiation, study of, 28 
Law of Radioactive 

Change (Rutherford and 



3 7 6    I N D E X  

 

 

Soddy), 56, 58–59, 60, 
61–62, 62, 64–65, 66, 
69, 332 

“Radioactive Change” 
(Rutherford and Soddy), 58, 
65 

Radio-Activity (Rutherford), 68–
69, 332 

radium, study of, 2–3, 34 
Rutherford and Soddy’s 

work with, 46, 50, 57–
58, 61, 64, 66–67, 89, 
93, 150, 290 

seeing protons as hydrogen 
particles, 155, 158, 177, 284, 
294, 317, 334 

thorium experiments with 
Soddy, 35, 37, 38, 39–45, 41, 
50, 51, 58, 61–63, 62, 64, 66, 
68, 331, 332 

use of individual alpha rays, 185 
Wendt and Irion’s experiments, 

Rutherford’s critique, 192, 
192–195, 197–198, 209, 210, 
244, 249, 317 

 
San Mateo (California) Times 

(newspaper), 255 
Saturn Model of the atom 

(Nagaoka), 241, 244 
scattering anomaly, 333 
Schleede, Arthur, 258, 260 
Schultheis, D., 323 
Science (journal), 9, 26–27, 72, 192–

193, 196, 197, 203, 307, 313 
Science Abstracts: Physics 

(publication), 208–209 
Science Illustrated (publication), 

181 
Science Service (journal), 231–233, 

245–246, 256, 257–258, 263 
Scientific American (journal), 222, 

243, 259–260, 261–262 
on gold-to-mercury 

transmutation, 262–263, 269 
“The Retreat of the Modern 

Alchemists” (an obituary for 

alchemy), 270, 271–272 
sponsoring efforts to recreate 

Miethe-Stammreich 
transmutation, 222, 226–234, 
227, 230, 237, 258–260, 261–
262, 271, 297, 318 

scientific method and repeatability, 
81–82, 112, 137–138 

efforts to recreate Chicago 
exploding-wire experiment of 
Wendt and Irion, 198, 199–211, 
295, 317 

efforts to recreate hydrogen-to-
helium and neon 
transmutation (Collie and 
Paterson), 122–123, 136, 333 

efforts to recreate hydrogen-to-
helium transmutation 
(Paneth and Peters), 313 

efforts to recreate Miethe-
Stammreich transmutation of 
gold, 222–225, 223, 224, 226–
235, 227, 230, 231–233, 233, 
237, 250, 251–279, 259, 318 

efforts to recreate Ramsay’s 
man-made transmutations, 2, 
83, 85–86, 87, 91, 129–130, 277 

The Scientific Monthly (journal), 
88, 216 

scintillation method, 280, 281, 283–
284 

Sclove, Richard E., 38, 39–40 
Scranton Republican (newspaper), 

109 
Shadduck, Hugh Allen, 295–296 
Sheldon, Harold Horton, 229–230, 

230, 233, 233, 233, 233, 258–262, 
263, 265, 269 

Shimizu, Takeo, 280 
Siemens and Halske Works 

[Aktiengesellschaft], 251–252, 
253, 258, 265, 266, 318 

Sinclair, Upton 
The Goose Step — a Study of 

American Education 
(Sinclair), 132 

Skinner, Clarence, 129, 332 



I N D E X    3 7 7  

 

 

Slosson, Edwin E., 231–232 
Smith, Oscar Franklin 

Matter and Energy: An 
Introduction by Way of 
Chemistry and Physics to the 
Material Basis of Modern 
Civilization, Vol. 1 (Wendt and 
Smith), 181 

Smith, Sinclair, 200, 201, 202, 209 
Smithells, Arthur, 141, 141–142 
Smits, Arthur, 256–258, 257, 263, 

265, 271, 272, 306, 318, 335 
Society of Chemical Industry, 78 
Soddy, Frederick, 34, 36, 102, 298, 

325, 330, 331, 332, 333 
accepting Collie and Patterson 

claims of transmutation, 145 
“Alchemy and Chemistry” 

(Soddy), 39, 41, 42 
and the concept of isotopes, 103 
conductivity of certain gases 

(Soddy and MacKenzie), 95–
96, 112–113 

Disintegration Theory, 42, 44, 
57, 59–60, 65–69, 77, 332 

foreseeing potential of nuclear 
power, 95–104 

“General Theoretical 
Considerations” (Rutherford 
and Soddy), 58 

Interpretation of Radium 
(Soddy), 97–100 

and natural nuclear 
disintegration, 35, 35–46, 37–
38, 290, 331 

and the Nobel prize in 
chemistry, 69, 103 

radiation, study of, 28 
Law of Radioactive 

Change (Rutherford and 
Soddy), 56, 58–59, 60, 
61–62, 62, 64–65, 66, 
69, 332 

“Radioactive Change” 
(Rutherford and Soddy), 58, 
65 

Radio-Activity: An Elementary 

Treatise From the Standpoint 
of the Disintegration Theory 
(Soddy), 69, 332 

Soddy plaque at Glasgow 
University, 70 

thorium experiments with 
Rutherford, 35, 37, 38, 39–45, 
41, 50, 51, 58, 61–63, 62, 64, 
66, 68, 331, 332 

working with Ramsay, 37, 46, 65 
using radium, 51–56, 59, 

66, 68, 71, 77, 84, 93, 
112–113, 130, 332, 333 

sodium, 2, 78, 83, 85, 332 
Souther, Randy, 329 
spectral lines, 116, 188, 239, 240, 

301, 318 
spectrometer/spectroscope, 52–53, 

54, 133, 194, 269, 290, 301 
full spectrum of visible light, 53 
mass spectrometer, 125 
optical spectrometer, 52 

spectroscopy, 112, 133, 167, 290 
optical emission spectroscopy, 

112, 316 
Raman spectroscopy, 218 

spontaneous nuclear 
transmutations, 77 

SRI International laboratory, 96 
Stammreich, Hans, 219 

mercury-to-gold 
transmutations, 217–229, 237, 
252–256, 257, 297, 306, 317–
318, 334 

efforts to recreate or 
discredit research, 222–
225, 223, 224, 226–235, 
227, 230, 231–233, 233, 
237, 250, 251–279, 259, 
297, 318 

Siemens and Halske 
acquiring rights to 
research, 251–252 

Standard Model physics, 337–338 
stars. See sun and stars 
Stephenson, George Edward, 200, 

206–208 



3 7 8    I N D E X  

 

 

Sternglass, Ernest, 336 
Stewart, Alfred Walter, 123–125, 

145, 148–149, 150–151, 279 
Chemistry and Its Borderland 

(Stewart), 123 
Recent Advances in Physical and 

Inorganic Chemistry 
(Stewart), 88, 123, 149 

Strassmann, Fritz, 98, 336 
strong force, 4, 33, 337. See also 

electromagnetic force 
strong-interaction collisions, 334 
Strutt, John William, 28, 136 
Strutt, Robert John, 3, 28, 136, 325 
subatomic particles, 29–34. See also 

electrons; neutrons; protons 
sun and stars, 28, 160 

process that powers, 335, 336 
Wendt on, 185–187, 189–190 

Sunday Times (London), 146 
Szilárd, Leó, 335, 336 
 
Taylor, Harold John, 336 
Tech Engineering News 

(publication), 262 
thallium, xv, 263, 268, 318 
theory of special relativity 

(Einstein), 50, 78, 98, 109, 203, 
213, 332 

thermal neutron, 336 
Thomasville (Georgia) Times-

Enterprise (newspaper), 180–181 
Thomson, Joseph John (J. J.), 2–3, 

113, 126, 148, 325, 331, 332, 333 
attempt to develop a model of 

the atom, 238 
challenging Collie-Patterson 

experiments, 125–129, 145, 
175–176, 289–290, 316 

discovery of the electron, 26, 
125, 130 

Hirshberg’s use of Thomson’s 
work to attack Ramsay, 130–
131 

neon experiments, 113, 126–127, 
129, 132, 137–138, 143 

and the Nobel prize in physics, 

125, 289, 290 
occlusion hypothesis of, 113, 126, 

127–129, 133, 143, 175–176, 289 
disproving of, 113, 143, 

176, 194, 204 
work with neon, 175–176 
and X3 (tritium), 75, 113, 126–129, 

143 
thorium, 2 

nucleosynthetic reaction 
network of change for, 63 

Ramsay’s work with, 3 
Rutherford and Soddy’s work 

with, 35, 37, 38, 40–45, 61–63, 
62, 64, 66, 68, 331, 332 

thorium-to-argon 
transmutation, 39–42, 
41, 50, 51, 58 

thorium-to-helium 
transmutation, 38 

thorium-to-thorium-X 
transmutation, 37, 38, 43–44, 
58–59, 62, 62–63, 64, 331, 332. 
See also radon 

Tiede, Ehrich, 258, 260 
Tiffany and Company, 249 
Tilden, William A., 78 

Sir William Ramsay (Tilden), 88 
Times Literary Supplement 

(newspaper), 50, 66 
Times of London (newspaper), 108, 

109, 159, 160, 193 
Tokyo Imperial University, 238, 

248, 263 
Tokyo Institute of Physical and 

Chemical Research, 201, 245 
transformation. See transmutation 
transformer oil, 240, 243, 318, 335 
transmutation, 332. See also man-

made transmutation; media 
coverage of transmutation 
experiments; natural nuclear 
transmutation; nuclear 
transmutation 

and alchemy, 1–4, 5–20 
changes in protons causing, 32–

33 



I N D E X    3 7 9  

 

 

credit for first confirmed 
transmutation, 273–296 

versus disintegration, 38, 43–44. 
See also disintegration 

early research rediscovered, 71–
76 

end of early transmutation era 
(1925-1927), 251–272 

energy involved in, 3, 33, 47, 50, 
78, 84, 98–100, 101, 103–104 

and exploding wires, 167–211 
of gold, 157–165, 213–250 
of helium, 297–314 
interest in declining (1913-1927), 

139–146 
mass deficit when transmuting 

upward on the periodic table, 
216–217 

and rare gases, 111–138 
spontaneous nuclear 

transmutations, 77 
transmutations caused by high-

energy alpha particles, 272, 
290 

Wendt calling it decomposition, 
183, 190–191 

without a radioactive source, 
xiii 

Travers, Morris W., 88, 323 
A Life of Sir William Ramsay 

(Travers), 88 
Trenn, Thaddeus, 88, 93, 149–150, 

290 
tritium, xv, 75, 113, 127, 143, 176, 

316, 333, 335, 338 
tungsten 

use of to make gold, 240–241, 
243, 318, 335 

Wendt and Irion experiments 
with, 175–198, 182, 317, 334 

efforts to repeat Wendt-
Irion experiments, 192–
198, 199–211, 249, 295, 
317 

 
ULMN. See ultra-low-momentum 

neutron (ULMN) 

ultra-low-momentum neutron 
(ULMN), 338 

United Kingdom (U.K.), energy 
sources in, 106, 108 

Ramsay foreseeing depletion of 
coal reserves in, 105–108 

United Nations Educational, 
Scientific and Cultural 
Organization (UNESCO), 181 

United Press, 255 
University College, London, 68, 82, 

83, 93, 118–119, 123, 137, 142 
University of Amsterdam, 256–257, 

258, 318 
University of Berlin, 258, 260, 263, 

266, 297, 311 
University of Cambridge, 113, 125, 

130, 175, 280. See also Cavendish 
laboratory 

University of Chicago, 131, 202, 210, 
229–230, 232, 234, 235, 255, 258, 
295, 318 

exploding-wire research at, 167–
198, 199–200, 244 

University of Vienna, 298 
unstable isotopes and elements, 55, 

127, 235, 244, 290, 331, 332, 338, 
341 

uranium, 2, 32, 47, 106, 336 
disintegration of, 103, 134 
and radiation, 28, 48, 49, 61, 99, 

331 
uranium salts, 23, 24, 25, 

28, 330 
uranium oxide, 99 
uranium-to-uranium-X, 44, 58–

59 
Urutskoev, Leonid, 174, 208 
U.S. Department of Energy, 148 
U.S. Geological Survey on artificial 

gold, 163–164 
Usher, F. L., 3 
U.S. National Bureau of Standards, 

215 
Bibliography of Scientific 

Literature Relating to Helium, 
326 



3 8 0    I N D E X  

 

 

U.S. National Research Council, 209 
Vienna Institute for Radium 

Research, 298 
Villard, Paul, 28, 331 
 
Walton, Ernest, 335 
Watson, Eleanor M., 167, 201 
weak force and weak interactions, 

4 
electroweak interactions, xvii, 4, 

337 
Wendt, Gerald L., xv, 80, 176, 178–

181, 179, 244, 334 
The Atomic Age Opens (Wendt), 

181 
Atomic Energy and the 

Hydrogen Bomb (Wendt), 181, 
191 

Chemistry: The Sciences, a 
Survey Course for Colleges 
(Wendt, ed.), 181 

Chicago exploding-wire 
experiment, 175–198, 205, 317, 
334 

criticisms and efforts to 
repeat, 192–198, 199–
211, 249, 295, 317 

“Decomposing the Atom” 
(Wendt), 183 

Matter and Energy: An 
Introduction by Way of 
Chemistry and Physics to the 
Material Basis of Modern 
Civilization, Vol. 1 (Wendt and 
Smith), 181 

Nuclear Energy and Its Uses in 
Peace (Wendt), 181 

The Prospects of Nuclear Power 
and Technology (Wendt), 181 

Science for the World of 
Tomorrow (Wendt), 181, 210–
211 

You and the Atom (Wendt), 179, 
181 

Whyte, Lorna, 329 
Wick, Gian-Carlo, 334, 336 
Widom, Allan, 4, 244, 320 

Widom-Larsen theory, 320, 338 
Wilson, Charles Thomson Rees, 285 
Wilson cloud method, 274, 280, 281, 

282, 285–287, 286, 290, 296 
Winchester, George, 131, 131–133, 

137–138, 201, 316, 325, 333 
wire, exploding. See exploding-wire 

phenomenon 
World Scientific, 283 
Wright, Joseph, portion of a 

painting of, xviii 
 
X3, 127, 128, 129, 143. See also 

tritium 
xenon, 28, 331 
Xia, Ji-xing, 323 
X-rays, 22, 25, 119, 330, 332 

discovery of, 21–23, 35, 95, 128 
X-ray photos, 171, 172 
X-ray tubes, 121, 194–195, 333 

 
Yajna-sala. See Birla Temple (New 

Delhi) 
Yang, Jian-yu, 323 
Yasuda (gold assaying expert), 241 
Youth’s Companion (magazine), 

158–159 
YouTube video showing exploding-

wire experiment, 172 
 
Zeitsch, J., 326 

 
 
 



 

 
 

About the Author 
Steven B. Krivit lives in San 

Rafael, California, and is an 
investigative science journalist and 
international speaker. He studied 
industrial design at the University of 
Bridgeport (Connecticut) and 
completed his bachelor's degree in 
business administration and 
information technology at National 
University (Los Angeles). He was a 
computer network systems engineer 
until 2000, when he became curious 
about low-energy nuclear reaction 
(LENR) research. He founded the 

New Energy Times Web site and online news service to share what he 
learned. By 2016, he had spoken with nearly all the scientists who were 
involved in the field. He has lectured nationally and international to 
scientific as well as lay audiences. He has advised the U.S. intelligence 
community, the U.S. Library of Congress, members of the Indian 
Atomic Energy Commission and the interim executive director of the 
American Nuclear Society. He is the leading author of review articles 
and chapters about LENRs, including invited papers for the Royal 
Society of Chemistry (2009), Elsevier (2009 and 2013) and John Wiley & 
Sons (2011). He was an editor for the American Chemical Society 2008 
and 2009 technical reference books on LENRs and editor-in-chief for 
the 2011 Wiley Nuclear Energy Encyclopedia.  

Krivit was the first science journalist to publicly identify and teach 
the distinctions between the unproven theory of "cold fusion" and the 
experimentally confirmed neutron-catalyzed LENRs. He did so in 2008 
at the 236th national meeting of the American Chemical Society. His 
chapters in the Elsevier Encyclopedia of Electrochemical Power Sources were 
the first chapters on LENRs in a print encyclopedia. 



 

 

Other Volumes in This Series 

 

Hacking the Atom: Explorations in 
Nuclear Research, Vol. 1 

This book shows, for the first time, 
why low-energy nuclear reaction 
phenomena are not the result of fusion, 
why they are the result of nuclear 
processes, and why they can now be 
explained by a feasible theory. The 
theory does not conflict with existing 
physics but expands scientific knowledge 
and reveals a new field of nuclear 
science. 
 

 

 

Fusion Fiasco: Explorations in 
Nuclear Research, Vol. 2 

This book tells the behind-the-scenes 
story of the 1989-1990 fusion fiasco, one 
of the most divisive scientific 
controversies in recent history. It 
explains how credible experimental low-
energy nuclear reactions research 
emerged from the erroneous idea of 
"cold fusion."  

 
 

 

For More Information 
www.stevenbkrivit.com 

 


