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. I said, “Why should a pyramid

. Stand always dully on its base?

. I’ll change it! Let the top be hid,

. The bottom take the apex-place!”

. And as I bade they did.

. The people flocked in, scores on scores,

. To see it balance on its tip.

. They praised me with the praise that bores,

. My godlike mind on every lip.

. —Until it fell, of course.

. And then they took my body out

. From my crushed palace, mad with rage,

. —Well, half the town was wrecked, no doubt—

. Their crazy anger to assuage

. By dragging it about.

. The end? Foul birds defile my skull.

. The new king’s praises fill the land.

. He clings to precept, simple, dull;

. His pyramids on bases stand.

. But—Lord, how usual!

Stephen Vincent Benét,
“The Innovator (A Pharaoh Speaks)” (1918)

The Bibliography is organized into a number of broad categories, instead of being one long list with
everything mixed together. Please see the following pages for an overview of the organization of the
Bibliography. Hopefully any di�culties in guessing in which category a citation will be found are
greatly outweighed by the convenience to those who are interested in easily perusing all sources on
a given topic.
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Abe: “...the Todd family from Kentucky. Very high-grade people. They spell their name
with two D’s–which is pretty impressive when you consider that one was enough for
God.”

——

Mentor: “Well, Abe—just bear in mind that there are always two professions open to
people who fail at everything else: there’s school-teaching, and there’s politics.”

Abe: “Then I’ll choose school-teaching. You go into politics, and you may get elected.”

Robert Sherwood, Abe Lincoln in Illinois (1937),
Act 2, Scene 4, and Act 1, Scene 1

Through reading about famous scientists, Todd Rider was inspired from an early age to pursue a
career in scientific innovation, ultimately winning the Grand Prize at the 1986 International Science
and Engineering Fair and filing his first patent application at age 17. He studied at MIT and
Harvard 1986–1995, covering electrical engineering, nuclear engineering, mechanical and aerospace
engineering, physics, biomedicine, chemistry, applied mathematics, and other areas, and received
his Ph.D. in 1995. He headed the DNA sequencing program at the startup biotechnology company
Aeiveos 1995–1996, became Senior Sta↵ Scientist at MIT Lincoln Laboratory 1997–2013, and served
as senior Laboratory Technical Sta↵ at Draper Laboratory 2013–2015. In 2015 he founded the
RIDER (Revolutionary Innovation, Discovery, Education, and Research) Institute.

During his career, Dr. Rider has invented a much more e�cient rocket staging system and worked on
antimatter rocket engine approaches; developed and tested methods of coherently combining multi-
ple laser beams into a more powerful laser beam; discovered fundamental limitations on controlled
fusion reactors; invented and demonstrated the CANARY rapid pathogen identifier; invented and
developed the DRACO and PANACEA broad-spectrum antiviral therapeutics; written Forgotten
Creators to study the accomplishments and the methods of German-speaking scientists of the past;
and conducted research in various other areas. He has also worked to improve kindergarten through
twelfth grade (K–12) science education, creating and running the MIT Science on Saturday pro-
gram, writing educational guides for Science News magazine, judging state and national science
fairs and competitions, and conducting presentations and hands-on lab activities on a wide range
of science topics in K–12 classrooms in over 100 schools. Dr. Rider and his projects have been
featured in Science, Nature Biotechnology, Time, Scientific American, Technology Review, National
Geographic, Der Spiegel, the New York Times, NBC Nightly News, BBC, ZDF, Discovery Channel,
and numerous other outlets. An inveterate acronym engineer, he has dubbed the work summarized
in this book as the Search for New and Applicable Research Keys.
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Abstract
One person who conceives a revolutionary scientific idea or creation—and can find the resources to
demonstrate it—can change the world, as shown by countless examples from the past. This book
is addressed to those who would like to become revolutionary innovators or creators, as well as to
others who are in positions to help them. It o↵ers advice and perspective for future creators, whether
they are in elementary school, the middle of their scientific career, or somewhere in between.

Chapter 1 explains powerful methods for finding and analyzing both the most important revolution-
ary scientific problems and the most suitable innovative solutions to those problems. In top-down
systems analysis, one methodically considers all possible categories and subcategories of problems
of interest, and then all possible categories and subcategories of solutions to specific ones of those
problems, in order to identify and focus on the most promising solutions for the most important
problems. Top-down systems analysis is strongly complemented by bottom-up brainstorming, in
which one seeks inspiration for specific problems, solutions, principles, constraints, etc. that will
test, correct, refine, and fill out the categories and subcategories.

To inspire and guide future creators, this book uses these methods to break down and analyze all
currently foreseeable future creations (with references to relevant previous research and suggestions
for potential future work):

Chapter 2: Creations in Biology & Physiology
Chapter 3: Creations in Chemistry & Materials
Chapter 4: Creations in Earth & Space Sciences
Chapter 5: Creations in Mathematics & Physics
Chapter 6: Creations That Improve Humans

Chapter 7: Creations for Travel & Expansion
Chapter 8: Creations That Improve Resources
Chapter 9: Creations That Aid Nonhumans
Chapter 10: Revolutionary Innovation Itself
Chapter 11: Creations That Are Harmful

As discussed in Chapter 12, the road to creation, from initially having a revolutionary idea to
actually realizing that idea, is usually very long and filled with many obstacles. Whereas the previous
chapters dealt with the scientific di�culties and some methods to overcome them, this chapter
discusses some of the common non-scientific obstacles (financial, political, cultural, personal, etc.).

Appendices cover a few research areas in more detail, to provide useful pointers to future creators
interested in those areas, and illustrative examples even to future creators interested in other areas:

Appendix A: Innovations to Improve Moral Behavior
Appendix B: Innovations to Address Infectious Diseases
Appendix C: Innovations in Advanced Space Propulsion
Appendix D: Innovations in Unconventional Physics Applications
Appendix E: Innovations in Nuclear Energy

The Bibliography lists key references for general knowledge in each field and for some important
previous research on several specific topics.

. In the midst of the word he was trying to say,

. In the midst of his laughter and glee,

. He had softly and suddenly vanished away–

. For the Snark was a Boojum, you see.

. Lewis Carroll, The Hunting of the Snark (1876)


