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                    Abstract
Erwin Schrödinger’s 1944 publication What is Life? is a classic of twentieth century science writing. In his book, Schrödinger discussed the chromosome fibre as the seat of heredity and variation thanks to a hypothetical aperiodic structure – a suggestion that famously spurred on a generation of scientists in their pursuit of the gene as a physico-chemical entity. While historical attention has been given to physicists who were inspired by the book, little has been written about its biologist readers. This paper examines the case of the English evolutionary botanist and cytologist Irène Manton, who took an interest in What is Life? for its relevance to her own research in chromosome structure as a clue to plant phylogeny. Drawing on recently discovered correspondence between Manton and Schrödinger, the paper reconstructs Manton ‘s path to the book (including the role of the chemist-philosopher Michael Polanyi) and her response to it by way of throwing new light on a pivotal moment in the history of the debate on chromosome structure.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    

                                
                                
                                    
                                        MSMC and MSMC2: The Multiple Sequentially Markovian Coalescent
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2020
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Fundamentals of Genetics
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2022
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Is Population Genetics Really Relevant to Evolutionary Biology?
                                        
                                    

                                    
                                        Article
                                         Open access
                                         02 March 2024
                                    

                                

                                Mark E. Olson

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Andrews, Henry N. 1961. Studies in Paleobotany. New York: Wiley.

                    Google Scholar 
                

	Antonovics, J. 1987. “The Evolutionary Dys-Synthesis: Which Bottles for Which Wine?’ The American Naturalist 129(3): 321–331.
Article 
    
                    Google Scholar 
                

	Babcock, Ernest B. 1951. “Cytology and the Evolution of Ferns.” Nature 167(4246): 416–417.
Article 
    
                    Google Scholar 
                

	Bennett, John H. (ed.). 1983. Natural Selection, Heredity, and Eugenics: Including Selected Correspondence of R. A. Fisher with Leonard Darwin and Others. Oxford:Clarendon Press.

                    Google Scholar 
                

	Berg, Leo S. 1922. Nomogenesis or Evolution Determined by Law. Cambridge, MA: MIT Press.

                    Google Scholar 
                

	Blakeslee, Albert F. 1922. “Variations in Datura Due to Changes in Chromosome Number.” The American Naturalist 56(642): 16–31.
Article 
    
                    Google Scholar 
                

	Blakeslee, Albert F., Belling, John, and Farnam, M.E. 1923. “Inheritance in Tetraploid Daturas.” The Botanical Gazette 10(4): 329–372.
Article 
    
                    Google Scholar 
                

	Bowler, Peter J. 1996. Life’s Splendid Drama. Chicago, IL: University of Chicago Press.

                    Google Scholar 
                

	Bradbrook, Muriel C. 1969. “That Infidel Place”: A Short History of Girton College 1869–1969. London: Chatto and Windus.

                    Google Scholar 
                

	Bradbury, Savile. 1967. The Evolution of the Microscope. Oxford and New York: Pergamon Press.

                    Google Scholar 
                

	Brink, Royal A. 1935. “Cytogenetic Evolutionary Processes in Plants.” The American Naturalist 69(721): 97–124.
Article 
    
                    Google Scholar 
                

	Brush, Stephen. 2009. Choosing Selection: The Revival of Natural Selection in Anglo-American Evolutionary Biology 1930–1970. Philadelphia: American Philosphical Society.

                    Google Scholar 
                

	Campos, Luis. 2007. “The Birth of Living Radium.” Representations 97(1): 1–27.
Article 
    
                    Google Scholar 
                

	Campos, Luis. 2008. “Genetics Without Genes: Blakeslee, Datura, and ‘Chromosomal Mutations’.” Staffan Müller-Wille, Hans-Jörg Rheinberger (eds.), A Cultural History of Heredity IV: Heredity in the Century of the Gene, Preprint 343. Berlin: Max Planck Institute for the History of Science, pp. 243–253.

                    Google Scholar 
                

	Campos, Luis. 2009. “That Was the Synthetic Biology that was.” Schmidt Marcus (ed.), Synthetic Biology: The Technoscience and Its Societal Consequences. Dordrecht and London:Springer.
Chapter 
    
                    Google Scholar 
                

	Ceccarelli, Leah. 2001. Shaping Science with Rhetoric: The Cases of Dobzhansky, Schrödinger and Wilson. Chicago, IL:University of Chicago Press.
Book 
    
                    Google Scholar 
                

	Campos, Luis. 2015. Radium and the Secret of Life. Chicago, IL: University of Chicago Press.
Book 
    
                    Google Scholar 
                

	Curry, Helen A. 2014. “From Garden Biotech to Garage Biotech: Amateur Experimental Biology in Historical Perspective.” The British Journal for the History of Science 47: 539–565.
Article 
    
                    Google Scholar 
                

	Darlington, Cyril D. 1935. “The Internal Mechanics of the Chromosomes. II.–Prophase Pairing at Meiosis in Fritillaria.” Proceedings of the Royal Society of London B 118(807): 33–59.
Article 
    
                    Google Scholar 
                

	Darlington, Cyril D. 1937. Recent Advances in Cytology, 2nd ed. London: J. & A. Churchill.

                    Google Scholar 
                

	Daston, Lorraine and Galison, Peter. 2007. Objectivity. New York: Zone Books.

                    Google Scholar 
                

	Dobzhansky, Theodosius. 1937. Genetics and the Origin of Species. New York: Columbia University Press.

                    Google Scholar 
                

	Dobzhansky, Theodosius. 1951. Genetics and the Origin of Species, 2nd ed. New York: Columbia University Press.

                    Google Scholar 
                

	Dobzhansky, Theodosius. 1966. “Are Naturalists Old Fashioned?’ The American Naturalist 100(915): 541–550.
Article 
    
                    Google Scholar 
                

	Dronamraju, Krishna R. 1999. “Erwin Schrödinger and the Origins of Molecular Biology.” Genetics 153(3): 1071–1076.

                    Google Scholar 
                

	Falk, Raphael. 2000. “The Gene – A Concept in Tension.” Peter J. Beurton, Raphael Falk, and Hans-Jörg Rheinberger (eds.), The Concept of the Gene in Development and Evolution. Cambridge: Cambridge University Press.

                    Google Scholar 
                

	Fleming, Donald. 1969. “ÉmigrÉ Physicists and the Biological Revolution.” Donald Fleming and Bernard Bailyn (eds.), The Intellectual Migration. Cambridge, Mass: Belknap Press of Harvard University Press.
Chapter 
    
                    Google Scholar 
                

	Gayon, Jean. 2000. “From Measurement to Organization: A Philosophical Scheme␣for the History of the Concept of Heredity.” Peter J. Beurton, Raphael Falk, and Hans-Jörg Rheinberger (eds.), The Concept of the Gene in Development and Evolution. Cambridge: Cambridge University Press.

                    Google Scholar 
                

	Grubb, Peter J., Stow, Anne, and Walters, Max S. 2004. 100 Years of Plant Sciences in Cambridge: 1904–2004. Cambridge: Cambridge University Press.

                    Google Scholar 
                

	Gould, Stephen J. 1983. “The Hardening of the Modern Synthesis.” Marjorie Grene (ed.), Dimensions of Darwinism. Cambridge: Cambridge University Press.

                    Google Scholar 
                

	Gribbin, John. 2013. Erwin Schrödinger and the Quantum Revolution. London: Black Swan.

                    Google Scholar 
                

	Hagen, Joel B. 1984. “Experimentalists and Naturalists in Twentieth-Century Botany: Experimental Taxonomy, 1920–1950.” Journal of the History of Biology 17(2): 249–270.
Article 
    
                    Google Scholar 
                

	Harman, Oren S. 2004. The Man Who Invented the Chromosome. Cambridge, MA: Harvard University Press.

                    Google Scholar 
                

	Huxley, Julian. 1940. The New Systematics. Oxford: Oxford University Press.

                    Google Scholar 
                

	Huxley, Julian. 1948 [1942]. Evolution the Modern Synthesis. London: George Allen and Unwin.

	Jepson, Glenn L. 1949. “‘Orthogenesis’ and the Fossil Record.” Proceedings of the American Philosophical Society 93(6): 479–500.

                    Google Scholar 
                

	Judson, Horace F. 1996. The Eighth Day of Creation: Makers of the Revolution in Biology. Cold Spring Harbor, NY: Cold Spring Harbor Laboratory Press.

                    Google Scholar 
                

	Karpechenko, Georgii D. 1928. “Polyploid hybrids of Raphanus sativus × Brassica oleracea.” Zeitschrift für Induktive Abstammungs- und Vererbungslehre 48: 1–85.

                    Google Scholar 
                

	Kaufmann, Berwind P. 1948. “Chromosome Structure in Relation to the Chromosome Cycle. II.” Botanical Review 14(2): 57–126.
Article 
    
                    Google Scholar 
                

	Kay, Lily E. 2000. Who Wrote the Book of Life?. Stanford, CA: Stanford University Press.

                    Google Scholar 
                

	Keller, Evelyn F. 1983. A Feeling for the Organism: The Life and Work of Barbara McClintock. San Francisco: W. H. Freeman.

                    Google Scholar 
                

	Keller, Evelyn F. 1990. “Physics and the Emergence of Molecular Biology – A History of Cognitive and Political Synergy.” Journal of the History of Biology 23(3): 389–409.
Article 
    
                    Google Scholar 
                

	Kilmister, Cilve W. 1987. Schrödinger: Centenary Celebration of a Polymath. Cambridge: Cambridge University Press.
Book 
    
                    Google Scholar 
                

	Koller, Charles Pio. 1942. “The Telophase Split in Todea.” Nature 150: 736–737.
Article 
    
                    Google Scholar 
                

	Kraft, Alison. 2000. Building Manchester Biology 1851–1963: National Agendas, Provincial Strategies. Unpublished Ph.D. Dissertation, University of Manchester.

	Leadbeater, Barry. 2004. Irene Manton: A Biography (1904–1988). The Linneaen, Special Issue No. 5.

	Leedale, Gordon F. 1988. “Obituaries: Professor Irene Manton.” The Independent, p. 28.

	Magner, Lois N. 1994. A History of the Life Sciences, 2nd ed. New York: M. Dekker.

                    Google Scholar 
                

	Mainzer, Klaus. 1996. Symmetries of Nature: A Handbook for Philosophy of Nature and Science. Berlin, New York: Walter de Gruyter.

                    Google Scholar 
                

	Manton, Irene. 1932. “Introduction to the General Cytology of the Cruciferae.” Annals of Botany 46: 509–556.

                    Google Scholar 
                

	Manton, Irene. 1934a. “The Cytological History of Watercress (Nasturtium officinale R. Br.).” Zeitschrift für Induktive Abstammungs- und Vererbungslehre 69(1): 132–157.

                    Google Scholar 
                

	Manton, Irene. 1934b. “The Problem of Biscutella laevigata L.” Zeitschrift für Induktive Abstammungs- und Vererbungslehre 67(1): 41–57.

                    Google Scholar 
                

	Manton, Irene. 1935. “Some New Evidence on the Physical Nature of Plant Nuclei from Intra-Specific Polyploids.” Proceedings of the Royal Society of London 118(811): 522–547.
Article 
    
                    Google Scholar 
                

	Manton, Irene. 1936. “Spiral Structure of Chromosomes in Osmunda.” Nature 138(3503): 1058.
Article 
    
                    Google Scholar 
                

	Manton, Irene. 1937. “The Problem of Biscutella laevigata L. II. The Evidence from Meiosis.” Annals of Botany 1(3): 439–467.

                    Google Scholar 
                

	Manton, Irene. 1939. “Evidence on Spiral Structure and Chromosome Pairing in Osmunda regalis L.” Philosophical Transactions of the Royal Society of London, Series B 230: 179–215.
Article 
    
                    Google Scholar 
                

	Manton, Irene. 1942. “Demonstration of the Telophase Split in Todea.” Nature 150(3810): 547–548.
Article 
    
                    Google Scholar 
                

	Manton, Irene. 1943. “Observations on the Spiral Structure of Somatic Chromosomes in Osmunda with the Aid of Ultraviolet Light.” Annals of Botany 7(27): 195–212.

                    Google Scholar 
                

	Manton, Irene. 1945a. “Comments on Chromosome Structure.” Nature 155(3938): 471–473.
Article 
    
                    Google Scholar 
                

	Manton, Irene. 1945b. “New Evidence on the Telophase Split in Todea Barbara.” American Journal of Botany 32(6): 342–348.
Article 
    
                    Google Scholar 
                

	Manton, Irene. 1945c. “Chromosome Length at the Early Meiotic Prophases in Osmunda.” Annals of Botany 9(34): 156–178.

                    Google Scholar 
                

	Manton, Irene. 1950a. Problems of Cytology and Evolution in the Pteridophyta. Cambridge: Cambridge University Press.
Book 
    
                    Google Scholar 
                

	Manton, Irene. 1950b. “The Spiral Structure of Chromosomes.” Biological Reviews of the Cambridge Philosophical Society 25(4): 486–508.
Article 
    
                    Google Scholar 
                

	Manton, Irene. 1973. “Explanations: How It All Began.” British Fern Gazette 10(6): 285–292.

                    Google Scholar 
                

	Manton, Irene. 1974. “Explanations II: How the Book Came About.” British Fern Gazette 11(1): 1–6.

                    Google Scholar 
                

	Manton, Irene. 1984. “Irene Manton as Microscopist,” Interview by Dr. Peter Evennett (Audio recording), for the Royal Microscopical Society.

	Manton, Irene, Howard, HW. 1940. “Allopolyploid Nature of the Wild Watercress.” Nature 146(3696): 303–304.

                    Google Scholar 
                

	Manton, Irene and Howard, H.W. 1946. “Autopolyploid and Allopolyploid Watercress with the Description of a New Species.” Annals of Botany 10(37): 1–17.

                    Google Scholar 
                

	Martin, L.C. 1938. “The Electron Microscope.” Nature 142(3607): 1062–1065.
Article 
    
                    Google Scholar 
                

	Mayr, Ernst. 1982. The Growth of Biological Thought: Diversity, Evolution, and Inheritance. Cambridge, Mass.: Belknap Press of Harvard University Press.

                    Google Scholar 
                

	Mayr, Ernst. 1942. Systematics and the Origin of Species. New York: Columbia University Press.

                    Google Scholar 
                

	Mayr, Ernst and Provine, William B. 1980. The Evolutionary Synthesis: Perspectives on the Unification of Biology. Cambrdige, MA: Harvard University Press.
Book 
    
                    Google Scholar 
                

	Moore, Walter. 1989. Schrödinger: Life and Thought. Cambridge: Cambridge University Press.
Book 
    
                    Google Scholar 
                

	Muller, Hermann J. 1927. “Artificial Transmutation of the Gene.” Science 46: 84–87.
Article 
    
                    Google Scholar 
                

	Nebel, B.R. 1939. “Chromosome Structure.” Botanical Review 5(11): 563–626.
Article 
    
                    Google Scholar 
                

	Needham, Dorthothy. 1982. “Women in Cambridge Biochemistry.” Derek Richter (ed.), Women Scientists the Road to Liberation. London: Macmillan.

                    Google Scholar 
                

	Nokkala, Seppo and Nokkala, Christina. 1985. “Spiral Structures of Meiotic Chromosomes in Plants.” Hereditas 103: 187–194.
Article 
    
                    Google Scholar 
                

	Nye, Mary J. 2011. Michael Polanyi and His Generation : Origins of the Social Construction of Science. Chicago, IL: University of Chicago Press.
Book 
    
                    Google Scholar 
                

	Packer, Kathryn. 1997. “A Laboratory of One’s Own: The Life and Works of Agnes Arber, F.R.S. (1879–1960).” Notes and Records of the Royal Society in London 51(1): 87–104.
Article 
    
                    Google Scholar 
                

	Pauling, Linus. 1987. “Schrödinger’s Contribution to Chemistry and Biology.” Clive W. Kilmister (ed.), Schrödinger: Centenary Celebration of a Polymath. Cambridge: Cambridge University Press.

                    Google Scholar 
                

	Pease, Daniel C. and Porter, Keith R. 1981. “Electron Microscopy and Ultramicrotomy.” The Journal of Cell Biology 91(3): 287–292.
Article 
    
                    Google Scholar 
                

	Penrose, Roger. 1991. “Foreword.” Erwin Schrödinger. 1944. What is Life? The Physical Aspect of the Living Cell. Cambridge: Cambridge University Press.

	Polanyi, Michael. 1958. Personal Knowledge: Towards a Post-Critical Philosophy. Chicago, IL: University of Chicago Press.

                    Google Scholar 
                

	Preston, R.D. 1990. “Irene Manton 17 April 1904–13 May 1988.” Biographical Memoirs of Fellows of the Royal Society 35: 248–261.

	Richmond, Marsha L. 1997. “‘A Lab of One’s Own’: The Balfour Biological Laboratory for Women at Cambridge University, 1884–1914.” Isis 88(3): 422–455.
Article 
    
                    Google Scholar 
                

	Richmond, Marsha L. 2001. “Women in the Early History of Genetics: William Bateson and the Newnham College Mendelians, 1900–1910.” Isis 92(1): 55–90.
Article 
    
                    Google Scholar 
                

	Richmond, Marsha L. 2007. “Muriel Wheldale Onslow and Early Biochemical Genetics.” Journal of the History of Biology 40(3): 389–426.
Article 
    
                    Google Scholar 
                

	Rosenberg, Otto. 1909. “Über die Chromosomenzahlen bei Taraxacum und Rosa.” Svensk Botanisk Tidskrift 3: 163–173.

                    Google Scholar 
                

	Rosenberg, Otto. 1930. “Section␣G: Genetics and Cytology.” F.T. Brooks and T.F. Chipp (eds.). 1931, Fifth International Botanical Congress, Cambridge, 16–23 August 1930: Report of Proceedings. Cambridge: Cambridge University Press.

	Ruiz-Castell, Pedro. 2013. “Seeing the Invisible: The Introduction and Development of Electron Microscopy in Britain, 1935–1945.” History of Science 51(2): 221–249.
Article 
    
                    Google Scholar 
                

	Sachs, Julius von. 1906. History of Botany (1530–1860). Oxford: Clarendon Press.

	Salisbury, Edward J. 1961. “William Henry Lang. 1874–1960.” Biographical Memoirs of Fellows of the Royal Society 7: 146–160.

	Salisbury, Edward J. 1961. “William Henry Lang. 1874–1960.” Biographical Memoirs of Fellows of the Royal Society 7: 146–160.
Article 
    
                    Google Scholar 
                

	Sansome, Frederick W. and Philp J. 1932. Recent Advances in Plant Genetics. London: J. & A. Churchill..

	Sarkar, Sahotra. 2013. “Erwin Schrödinger’s Excursus on Genetics.” Micheal R. Dietrich and Oren Harman (eds.), Outsider Scientists: Routes to Innovation in Biology. Chicago, IL:University of Chicago Press.

                    Google Scholar 
                

	Saunders, Edith R. 1897–1898. “On a Discontinuous Variation Occurring in Biscutella laevigata.” Proceedings of the Royal Society of London 62: 11–26.

	Sax, Karl. 1936. “Chromosome Coiling in Relation to Meiosis and Crossing Over.” Genetics 21(4): 324–338.

	Schrödinger, Erwin. 1944. What is Life? The Physical Aspects of the Living Cell. Cambridge: Cambridge University Press.

                    Google Scholar 
                

	Schrödinger, Erwin. 1960. “Autobiographical Sketches.”” Erwin Schrödinger (ed.) 2013 [1992] (14th ed.), What is Life? The Physcial Aspect of the Living Cell with Mind and Matter and Autobiographical Sketches. Cambridge: Cambridge University Press.

	Schwartz, Laura. 2011. “Feminist Thinking on Education in Victorian England.” Oxford Review of Education 37(5): 669–682.
Article 
    
                    Google Scholar 
                

	Sharp, Lester. 1921. An Introduction to Cytology. New York and London: McGraw-Hill.

                    Google Scholar 
                

	Sloan, Phillip R. and Fogel, Brandon (eds.). 2011. Creating a Physical Biology: The Three Man Paper and Early Molecular Biology. Chicago, IL: University of Chicago Press.

                    Google Scholar 
                

	Smocovitis, Vassiliki B. 1996. Unifying Biology: The Evolutionary Synthesis and Evolutionary Biology. Princeton, NJ: Princeton University Press.

                    Google Scholar 
                

	Stadler, Lewis J. 1928. “Genetic Effects of X-Rays in Maize.” Proceedings of National Academy of Sciences 14: 69–75.
Article 
    
                    Google Scholar 
                

	Stebbins, George L. 1951. “Cytology and Evolution in the Pteridophyta.” Science 113(2940): 533–535.
Article 
    
                    Google Scholar 
                

	Stebbins, George L. 1957 [1950]. Variation and Evolution in Plants. New York: Columbia University Press.

	Stebbins, George L. 1966. “Chromosomal Variation and Evolution.” Science 152(3728): 1463–1469.
Article 
    
                    Google Scholar 
                

	Stent, Gunther S. 1966. “Introduction: Waiting for the Paradox.” John Cairns, Gunther S. Stent, and James D. Watson (eds.), Phage and the Origins of Molecular Biology. Cold Spring Harbor, NY: Cold Spring Harbor Laboratory Press.

	Súarez-Diaz, Edna M. 2008. “History, Objectivity and the Construction of Molecular Phylogenies.” Studies in History and Philosophy of Biological and Biomedical Sciences 39(4): 451–468.
Article 
    
                    Google Scholar 
                

	Swanson, Carl P. 1951. “Polyploidy in the Pteridophytes.” Quarterly Review of Biology 26(3): 281–282.
Article 
    
                    Google Scholar 
                

	Symonds, Neville. 1986. “What is Life?: Schrödingers Influence on Biology.” Quarterly Review of Biology 61(2): 221–226.
Article 
    
                    Google Scholar 
                

	Täckholm, Gunnar. 1920. “On the Cytology of the Genus Rosa. A Preliminary Note.” Svensk Botanisk Tidskrift 14: 300–311.

                    Google Scholar 
                

	Tremetsberger, Karin, König, Christiane, Samuel, Rosabelle, Pinsker, Wilhelm, and Stuessy, Tod F. 2002. “Infraspecific Genetic Variation in Biscutella Laevigata (Brassicaceae): New Focus on Irene Manton’s Hypothesis.” Plant Systematics and Evolution 233: 163–181.
Article 
    
                    Google Scholar 
                

	Turrill, William B. 1938. “The Expansion of Taxonomy with Special Reference to the Spermatophyta.” Biological Reviews 13: 342–373.
Article 
    
                    Google Scholar 
                

	Ulett, Mark A. 2013. “Making the Case for Orthogenesis: The Popularisation of Definitely Directed Evolution (1890–1926).” Studies in the History and Philosophy of Biological and Biomedical Sciences 45: 124–132.
Article 
    
                    Google Scholar 
                

	Vernon, Keith. 1993. “Desperately Seeking Status: Evolutionary Systematics and the Taxonomists’ Search for Respectability 1940–60.” British Journal for the History of Science 26(2): 207–227.
Article 
    
                    Google Scholar 
                

	Wardlaw, Claude W. 1952. Phylogeny and Morphogenesis: Contemporary Aspects of Botanical Science. London: Macmillan.

                    Google Scholar 
                

	Wilson, Edmund B. 1902. The Cell in Heredity and Development. New York: Macmillan.

                    Google Scholar 
                

	Yoxen, Edward J. 1979. “Where Does Schroedinger’s ‘What is Life?’’ Belong in the History of Molecular Biology?’ History of Science 17: 17–52.
Article 
    
                    Google Scholar 
                


Download references




Acknowledgments
I would like to thank Professor Greg Radick, University of Leeds, for his advice and support during the compilation of this paper. Thanks also to Dominic Berry, who recently brought Irene Manton to life with his work for the University of Leeds Museum of the History of Science, Technology and Medicine. I am especially grateful to Peter Evennett who (along with others) kindly gave his time to discuss his knowledge of Irene Manton and who gave access to materials, in particular a recorded interview, that have been invaluable to this project. Thank you to two anonymous reviewers whose insights have been assimilated into revisions made to this paper. Thanks are due to Richard Davies at the Brotherton Library, University of Leeds, for his assistance and to Michelle Williams, Librarian at the School of Theoretical Physics, Dublin Institute for Advanced Studies, for her help in obtaining valuable correspondence for this research.


Author information
Authors and Affiliations
	School of Philosophy, Religion and History of Science, University of Leeds, Leeds, LS2 9JT, UK
Nicola Williams


Authors	Nicola WilliamsView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Nicola Williams.


Rights and permissions
Reprints and permissions


About this article
       



Cite this article
Williams, N. Irene Manton, Erwin Schrödinger and the Puzzle of Chromosome Structure.
                    J Hist Biol 49, 425–459 (2016). https://doi.org/10.1007/s10739-015-9424-5
Download citation
	Published: 18 September 2015

	Issue Date: August 2016

	DOI: https://doi.org/10.1007/s10739-015-9424-5


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Irene Manton
	Schrödinger
	Polanyi
	Chromosome structure
	Cytology
	Genes








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.224.52.210
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    