
1. Names and dates in modern science
So you wanted some names after all? Well, here are a few, with their best-known accomplishments, in 
chronological order.

1543 Nicolaus Copernicus (Germany) proposes heliocentric theory of universe (just 
before his death, so avoiding the church's (f)ire)

c. 1570-1600 Tycho Brahe (Denmark) makes astronomical measurements which will be used by 
his assistant, Johannes Kepler.

1605 Johannes Kepler (Germany) shows that planets move around the Sun in elliptical 
orbits

1609 Galileo Galilei (Italy) observes moons of Jupiter, studied law of motion

1665 Robert Hooke (England) coins the term “cell”

c. 1670 Antonie Philips van Leeuwenhoek (Netherlands) first observes microorganisms 
with his handcrafted microscope

1687 Isaac Newton (England) publishes Principia Mathematica, containing his laws of 
motion and the law of universal gravitation

1735 Carl Linnaeus (Sweden) publishes Systema naturae, founding the science of 
taxonomy.

1783 John Mitchell (England) proposes the idea of “dark stars” from which light cannot 
escape; Laplace has same idea indepenantly.

1785 James Hutton (Scotland) proposes geological cycles

1791 Luigi Galvani (Italy) discovers bioelectricity

1799 Pierre Simon Laplace (France) develops the nebular origin of the solar system 

1803 (c.) John Dalton (England) publishes first version of modern atomic theory, based on 
varying masses and complexity of matter particles.

1808 John Dalton (England) publishes atomic theory of matter.

1824 Nicolas Léonard Sadi Carnot (France) founds the science of thermodynamics with 
his studies on heat engines

1839 Theodor Schwann (Germany) states the cell theory, that all living things are 
composed of cells.

1859 Charles Darwin (England)) publishes “On the origin of species”, proposing 
evolution by natural selection

1861 James Clark Maxwell (Scotland) publishes the equations of electromagnetism; 
later, shows that electric and magnetic fields travel through space as 
electromagnetic waves

1865 Gregor Mendel (Moravia, modern Czech Republic) presents first paper on rules of 
heredity.
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c, 1890 Santiago Ramón y Cajal (Spain) discovers definitive evidence for neuron theory, 
that the brain Is made up of discrete neurons, and explains their form and 
function.

c. 1890 Ludwig Boltzmann (Austria) shows statistical significance of entropy

1896 Henri Becquerel (France) discovers radioactivity

1905 Albert Einstein (Germany) publishes papers on photoelectric effect (which would 
give rise to quantum mechanics) and special relativity; in 1915, theory of gravity 
(general relativity)

1912 Alfred Wegener (Germany) publishes theory of continental drift; it would be 
accepted only in the 1960s as the theory of plate tectonics

1915 Karl Schwarzschild (Germany) finds first exact solution to Einstein’s field equations
of gravity, predicting existence of black holes.

1918 Emmy Noether (Germany) presents her theorem on the relation between 
symmetry and conservation laws.

1924 Wolfgang Ernst Pauli (Austria) publishes the exclusion principle, stating that no two
electrons can occupy the same quantum state; would become the basis of solid-
state physics and transistors.

1925 Cecilia Payne-Gaposchkin (British-born American) relates spectral classes of stars
to temperatures and shows that hydrogen is the principal element in them.

1926 Erwin Schrödinger (Austria) publishes the wave equation, the central equation of 
quantum mechanics

1927 Werner Heisenberg (Germany) publishes the uncertainty principle of quantum 
mechanics

1937 Hans Adoph Krebs (German-born British) identifies the citric acid cycle, along with 
William Arthur Johnson.

1953 Francis Crick (Great Britain) and James Watson (USA) use Rosalind Franklin's x-
ray diffraction photos to understand the structure of DNA

1964 Arnold Penzias and Robert Wilson (USA) discover cosmic background radiation

1979 Alan Guth (USA) develops idea of cosmic inflation

Since those times, science has become bigger and more expensive, so single names do not stand out so 
much any more. For instance, the discovery of the Higgs boson at CERN in 2012 involved thousands of 
people, far too many to include in this table – or on the list of Nobel Prize winners (which is limited to three 
living people)!
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2. Cheat sheets

Red 
lines 
are 
mass

extinctions, past or to come…
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Figure 2.1: Geological time scale, by author.



Figure 2.3: Phylogenetic tree by MPF [Public Domain], via Wikimedia Commons1.

1 https://commons.wikimedia.org/wiki/File%3APhylogeneticTree.png
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Figure 2.2: Timeline and grouping of principal fossil hominid
species (by author)



Figure 2.4: Classification of modern humans and house casts, after Wikipedia2

Figure 2.5: The periodic table of the elements, from Wikimedia Commons3

2 https://commons.wikimedia.org/wiki/File:Biological_classification_L_Pengo_vflip.svg

3 https://commons.wikimedia.org/wiki/File:14LaAc_periodic_table_IIb.jpg
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Figure 2.6: Standard model particle zoo, from Wikimedia Commons4

4 https://commons.wikimedia.org/wiki/File:Standard_Model_of_Elementary_Particles.svg
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Figure 2.7: Hominoid familes with dates, by auther.



Principle elements of the CNS, from caudal (tail or bottom) to rostral (top or front)

spinal cord visualized in four regions – cervical, thoracic, lumbar and sacral – handles I/O to and from
the skin, joints and muscles of the limbs and trunk

brain stem similarly handles sensory information from skin and muscles of the head and motor 
control to head muscles. It serves as information bridge between the brain and spinal 
cord, and  regulates levels of arousal and awareness through the reticular formation. 

• The medulla oblongata handles vital autonomic functions such as digestion, breathing and heart 
rate.

• The pons passes information about movement from the cerebral hemispheres to the cerebellum.

• The midbrain handles sensory and motor functions such as eye movement and coordinates visual
and auditory reflexes.

cerebellum regulates movement and motor skills, connected to the brain stem by fiber tracts called 
peduncles.

diencephalon in two parts. 

• The thalamus receives information destined for the cerebral cortex from the rest of the CNS. It is 
the dispatcher of the brain. 

• The hypothalamus regulates autonomic, endocrine and visceral functions. It is the brain's gateway
to the endocrine system via the pituitary gland.

cerebrum divided into two hemispheres, is composed of the outer cerebral cortex and deeper 
structures:

• The basal ganglia participate in the regulation of motor performance;

• the hippocampus is essential to memory storage;

• the amygdaloid nuclei (or amygdala) coordinate autonomic and endocrine responses of 
emotional states.

Natural universe -- end material 7 2016-01-24



3. Bibliography

3.1. Basic modern physics (including quantum theory and relativity)
Ananthaswamy, Anil. Through two doors at once: The elegant experiment that captures the enigma of our 
quantum reality. New York: Dutton, 2018. Kindle.

Atkins, Peter, The laws of thermodynamics: A very short introduction. Oxford: Oxford University Press, 2010.
Print.

Blundell, Stephen J. and Lancaster, Tom. Quantum field theory for the gifted amateur. Oxford: Oxford 
University Press, 2014.

Callan, Herbert B. Thermodynamics and an introduction to thermostatistics. New York: John Wiley and Sons.
1985, 2005. Print.

Carroll, Sean M. Spacetime and Geometry: An Introduction to General Relativity. Harlow: Pearson, 2013. 
Print.

Collier, Peter. A Most Incomprehensible Thing: Notes towards a Very Gentle Introduction to the Mathematics 
of Relativity. Harlow: Incomprehensible, 2014. Print.

Feynman, Richard P. QED, the srange theory of light and matter. London: Penguin Books, 1985.

Feynman, Richard P. Six Easy Pieces: Essentials of physics explained by its most brilliant teacher. 
Cambridge, MA: Perseus Books, 1995. Print.

Feynman, Richard Phillips. Six Not-so-easy Pieces: Einstein's Relativity, Symmetry, and Space-time. 
London: Penguin, 1999. Print.

Griffiths, David. Introduction to elementary particles. Second, revised edition. Weinheim: Wiley-VCH, 2008. 
Print. 

Griffiths, David J. and Schroeter, Darrell F. Introduction to quantum mechanics, 3rd edition. Cambridge: 
Cambridge University Press, 2018. Print.

Hartle, J. B. Gravity: An Introduction to Einstein's General Relativity. Harlow: Pearson Education, 2014. Print.

Hazen, Robert M. and Trefil, James. Science matters: Achieving scientific literacy. New York: Anchor Books, 
2009. Print.

Jeevanjee, Nadir. An introduction to tensors and group theory for physicists. 2nd edition. Heidelberg: 
Springer, 2015. Print.

Klauber, Robert D. Student friendly quantum field theory. Fairfield: Sandtrove Press, 2013. Print.

Krauss, Lawrence M. The greatest story ever told … so far. London: Simon tand Schuster, 2017. Print.

Kumar, Manjjit. Quantum: Einstein, Bohr and the great debate about the nature of reality. London: Icon 
Books Ltd, 2009. Print.

Lambert, Frank L. The entropy site. http://entropysite.oxy.edu/.

Lancaster, Tom and Blundell, Stephen J. Quantum field theory for the gifted amateur. Oxford: Oxford 
University Press, 2014. Print.

Neffe, Jürgen. Einstein: A Biography. New York: Farrar, Straus, and Giroux, 2007. Print.

Peskin, Michael E. and Schroeder, Daniel V. An introduction to quantum field theory. Westview Press, 1995. 
Print.

Robinson, Matthew. Symmetry and the standard model. New York: Springer, 2011. Print.

Rovelli, Carlo. Reality is not what it seems: The journey to quantum gravity. London: Penguin, 2014. Print.

Rovelli, Carlo. Seven brief lessons on physics.  London: Penguin, 2015. Print.

Rovelli, Carlo. The order of time. London: Penguin, 2018. Print.

Natural universe -- end material 8 2016-01-24

http://entropysite.oxy.edu/


Schutz, Bernard F. A First Course in General Relativity. Cambridge: Cambridge UP, 2016. Print.

Schutz, Bernard. Gravity from the ground up. Cambridge: Cambridge UP, 2003. Print.

Schwichtenberg, Jakob. No-nonsense quantum field theory. No-nonsense books, 2020. Print.

Schwichtenberg, Jakob. Physics from finance. No-nonsense books, 2020. Print.

Schwichtenberg, Jakob. Physics from symmetry, 2nd edition. Springer, 2018. Print.

Seife, Charles. Decoding the universe: How the new science of information is explaining everything in the 
cosmos, from our brains to black holes. New York: Penguin, 2006. Print.

Shankar, R. Fundamentals of Physics. Mechanics, Relativity, and Thermodynamics. New Haven: Yale UP, 
2014. Print.

Shankar, R. Fundamentals of physics II: Electromagnetism, optics, and quantum mechanics. New Haven: 
Yale University Press, 2016. Print.

Stannard, Russell. Relativity: A very short introduction. Oxford: Oxford University Press, 2010. Print.

Susskind, Leonard and Friedman, Art. Quantum mechanics, the theoretical minimum. New York: Basic 
Books, 2014. Print.

Susskind, Leonard and Friedman, Art. Special relativity and classical field theory: The theoretical minimum. 
New York: Basic Books, 2017. Print.

Susskind, Leonard and Hrabovsky, George. The theoretical minimum: What you need to know to start doing 
physics. New York: Basic Books, 2013. Print.

Thorne, Kip. The science of Interstellar. New York: Norton, 2014. Pring.

Von Baeyer, Hans Christian. Warmth disperses and time passes: The history of heat. New York: Modern 
Library Paperbacks, 1999. Print.

3.2. Cosmology

Carroll, Sean. From eternity to here: The quest for the ultimate theory of time. New York: Plume, 2010. Print.

Carroll, Sean. The big picture: On the origins of life, meaning and the universe itself. New York: Dutton, 
2016. Print.

Carroll, Sean M. The Particle at the End of the Universe: How the Hunt for the Higgs Boson Leads Us to the 
Edge of a New World. London: Oneworld, 2012. Print.

Chandra X-ray Observatory, web site, http://chandra.harvard.edu/index.html.

Coles, Peter. Cosmology: A Very Short Introduction. Oxford: Oxford University Press, 2001. Print.

De Palma, Christopher. Astro 801, on-line course from Pennsylvania State University. https://www.e-
education.psu.edu/astro801/

Goldberg, Dave and Blomquist, Jeff. A users's guide to the universe: Surviving the perils of black holes, time
paradoxes, and quantum uncertainty. Hoboken: John Wiley & Sons, Inc., 2010. Print.

Greene, Brian. The fabric of the cosmos: Space, time, and the texture of reality. New York:Vintage Books, 
2005. Print.

Greene, B. The Hidden Reality: Parallel Universes and the Deep Laws of the Cosmos. New York: Vintage, 
2011. Print. 

Guth, Alan. The inflationary universe: The quest for a new theory of cosmic origins. New York: Basic Books, 
1997. Print.

King, Andrew. Stars: A very short introduction. Oxford: Oxford University Press, 2012. Print.

Kirshner, Robert P. The extravagant universe: Exploding stars, dark energy, and the accelerating cosmos. 
Princeton: Princeton University Press, 2002. Print.

Krauss, Lawrence M. A universe from nothing: Why there is something rather than nothing. London: Simon 
and Schuster, 2012. Print.

Natural universe -- end material 9 2016-01-24



Lambourne, Robert J. A. Relativity, gravitation and cosmology. Cambridge: Cambridge University Press, 
2010.

Larson, Richard B. and Bromm, Volker. The first stars in the universe. Scientific American, 2004 (update 
from December 2001 issue). 

Liddle, Andrew. An introduction to modern cosmology. Third Edition. Chichester: John Wiley & Sons Ltd, 
2015. Print.

Moskowitz, Clara. (2019, May) “Au coeur des étoiles à neutrons.” Pour la science, No 499, pp. 40-47.

Rothery, David A. Planets: A very short introduction. Oxford: Oxford University Press, 2008. Print.

Susskind, Leonard. The black hole war. New York: Back Bay Books, 2009. Print.

Susskind, Lenoard. The cosmic landscape: String theory and the illusion of intelligent design. New York: 
Back Bay Books, 2006. Print.. 

Tegmark, Max. Our Mathematical Universe: My Quest for the Ultimate Nature of Reality. London: Penguin, 
2014. Print. 

Vauclair, Sylvie. De l’origine  de l’univers à l’origine de la vie. Paris: Odile Jacob, 2017. Print.

Wilkinson Microwave Anisotropy Probe, “Universe 101: Big Bang Theory”. National Aeronautics and Space 
Administration. Online at http://map.gsfc.nasa.gov/cosmology/cosmology.html.

3.3. Geology 
There are geology books, e.g,, those by Spooner or McDougall (1998), which are excellent introductions to 
physical and historical geology. Benton's book is more recent than MacDougall (1998), but it is shorter and 
so denser and less easy to follow, although filled with interesting information. MacDougall (2011) is similar 
but concentrates on different points – and contains more recent information. Then there are the books of 
Richard Fortey. Fortey's books are not textbooks and, in this writer's opinion, not good for learning the 
subject. But they are simply wonderful field trips. Yes, trips. Fortey has a way of describing a tour of, say, the 
250-Mya supercontinent Pangea or of the Cretaceous Era as if you were actually wandering around it with 
Fortey as guide and companion. He does the same for current environments, like the area around Vesuvius. 
It is very human, a combination of field trip and tour guide and not to be missed.

The USGS web site is a mine of information for amateur geologists. The article “This dynamic earth” is an 
excellent explanation of plate tectonics, explained clearly with very good illustrations.

For a general history of earth and life on it, either of MacDougall's books Is excellent, including geology, 
climate and the origins of life and its subsequent evolution. But Emiliani's book is extraordinary. Ostensibly 
an earth-science book, it starts with atomic physics, cosmology, chemistry and works its way through 
geology and paleontology. He is not afraid of using some mathematics and the result is almost like reading a
novel. An excellent book. Too bad Emiliani died shortly after the book's publication in 1992, but it is still quite 
useful.

Then there is the question of where to put Robert Hazen’s books. He is a “mineralogist and astrobiologist”, 
according to Wikipedia. His books span the history of the Earth and the importance of science. So for the 
mineral aspect, I put him in with geology. Also because he makes good companion reading with McDougall.

Benton, Michael J. The history of life: A very short introduction. Oxford: Oxford University Press, 2008. Print.

Bonewitz, Ronald Louis. Rocks and Minerals: The definitive visual guide. London: DK, 2012. Print.

Emiliani, Cesare. Planet Earth: Cosmology, Geology, and the Evolution of Life and Environment. Cambridge: 
Cambridge UP, 1992. Print. 

Fortey, Richard A. Earth: An Intimate History. New York: Vintage, 2005. Print.

Fortey, Richard. Fossils: The key to the past. London: Natural History Museum. 1982. Print.

Fortey, Richard. Life: An unauthorised Biography. London: Flamingo. 1998. Print.

Hazen, Robert. The story of Earth: The first 4.5 billion years from stardust to living planet. New York:L 
Penguin Books, 2012. Print.

Natural universe -- end material 10 2016-01-24



Kious, W, Jacquelyne and Tilling, Robert I. This dynamic earth: The story of plate tectonics. Washington: 
USGS, 2012. Online at http://pubs.usgs.gov/gip/dynamic/dynamic.html.

MacDougall, Doug. Why geology matters. Berkely: University of California Press, 2011. Print.

MacDougall, J. D. A short history of planet earth: Mountain, mammals, fire, and ice. New York: John Wiley 
and Sons, Inc., 1998. Print.

MacDougall, Doug. Why geology matters. Berkeley: University of California Press, 2011. Print.

Marshak, Stephen. Earth: Portrait of a Planet, 4th Ed. New York: Norton, 2012. Print.

Meunier, Alaiin. La naissance de la terre, de sa formation à l’apparition de la Vie. Paris: Dunod, 2013. Print.

Redfern, Martin. The earth: A very short introduction. Oxford: Oxford University Press, 2003. Print.

Spooner, Alecia M. Geology for dummies. Hoboken: John Wiley & Sons, Inc., 2011. Print.

[Various authors]. U. S. Geological Survey. www.usgs.gov.

3.4. Biology, genetics, evolution, paleontology (and some philosophy)
Agid, Yves and Magistretti, Pierre. L’homme glial: Une révolution dans les sciences du cerveau. Paris: Odile 
Jacob, 2018. Print.

Campbell, Urry, Cain, Wasserman, Minorski, Reece. Biology, a global approach. 11th edition. New York: 
Pearson, 2018.

Carroll, Sean B. Endless Forms Most Beautiful: The New Science of Evo Devo and the Making of the Animal
Kingdom. New York: Norton, 2005. Print.

Carroll, Sean B. Serengeti Rules, The: The Quest to Discover How Life Works and Why It Matters. New 
Jersey: Princeton UP, 2016. Print.

Churchland, Patricia Smith. Touching a Nerve: Our Brains, Our Selves. N.p.: n.p., n.d. Print.

Costa, James T. The annotated Origin: A facsimile of the First Edition of On the origin of species. 
Cambridge, MA: Harvard University Press, 2009. Print. As the title says, this includes a copy of the first 
edition of Darwin’s On the origin of species.

Coyne, Jerry A. Why Evolution Is True. Oxford: Oxford UP, 2009. Print.

Dartnell, Lewis. Origins: How the Earth made us. [FINISH]

Dawkins, Richard. A devil's chaplain: Selected writings. London: Orion Books, 2003. Print.

Dawkins, Richard. The greatest show on earth: The evidence for  evolution. New York: Free Press, 2009. 
Print.

Dawkins, Richard. The ancestor’s tale: A pilgrimage to the dawn of life. London: Weidenfeld and Nicolson, 
2004.

Dawkins, Richard. The magic of reality: How we know what's really true. London: Transworld Publishers, 
2011.

Dawkins, Richard. The selfish gene (30th anniversary edition). Oxford: Oxford University Press, 2006. Print.

Dawkins, Richard. Unweaving the rainbow: Science, delusion and the appetite for wonder. London: 
Penguiin, 1999. Print.

Engel, Paul C. Pain-free biochemistry: An essential guide for the health sciences. Chichester: John Wiley 
and Sons, Ltd. 2009. Print.

Gazzaniga, Michael S. Who's in Charge?: Free Will and the Science of the Brain. New York, NY: 
HarperCollins, 2011. Print.

Hublin, Jean-Jacques, and Bernard Seytre. Quand d'autres hommes peuplaient la terre: Nouveaux regards 
sur nos origines. Paris: Flammarion, 2011. Print.

Knoll, Andrew H. Life on a Young Planet: The first three billion years of evolution on earth. Princeton, NJ: 

Natural universe -- end material 11 2016-01-24



Princeton UP, 2003. Print.

Kolbert, Elizabeth. Field notes from a catastrophe: A frontline report on climate change. London: Bloomsbury
Publishing PLC, 2007. Print.

Lane, Nick. Life ascending: The ten great inventions of evolution. London: Profile Books, 2010. Print.

Lane, Nick. The vital question: Why is life the way it is? London: Profile Books, 2016. Print.

Leakey, Richard E. The origin of humankind. New York: Basic Books, 1994. Print.

Meredith, Martin. Born in Africa: The quest for the origins of human life. London: Simon & Schuster, 2011. 
Print.

Monod, Jacques. Le hasard et la nécessitë. Paris: Le Seuil, 1970. Print.
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