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Note from our chalice lighting here at Olinda: the search for truth shall make us free. We recite this 
every Sunday. It fits with the UUA Covenant: [We] affirm and promote…(3) a free and responsible search 
for truth and meaning.  

But how do we do that? And what truth and meaning are we searching for? These are questions I want 
to explore with you this morning. 

A partial answer may come from the CUC website: Our beliefs are diverse, and we walk our paths to 
spiritual discovery and truth together. Unitarians are united by values rather than beliefs in creed or 
dogma. Our values include acceptance of one another, compassion, and a commitment to justice and 
equity. We believe in exploring the mysteries of life, we believe in ethical living, we believe in living out 
our spirituality in this world by working for peace, justice, equality, democracy, and respect—for one 
another, as well as for the interdependent web of life, of which we are all a part. We believe that it is 
not who or what you believe in that is most important, but rather, how you live your life. 

That helps, but what tools do we use for our search? We might turn to our UU sources, and these 
include: Humanist teachings that counsel us to heed the guidance of reason and the results of science,...  

For UUs, science is an intimate and integral part of our religious culture. This is an important 
characteristic that distinguishes UUs from most other religious cultures, and contrasts in particular with 
fundamentalist Christian adherents who see science as totally separate from—and even antagonistic 
to—their religion. After all, many of the beliefs and creeds that fundamentalists regularly recite—from 
the miracles of the Bible including the creation of the world just 6000-year years ago to the very 
existence of Hell where an all-loving and all-powerful God will send non-believers and other sinners for 
eternal torture—are contradicted by established science if not by logic itself.  For them as for most other 
faiths, science is at best irrelevant to their religion: part of an isolated world with negligible connection 
and zero influence on their religious lives. At worst, science is viewed as a threat to conservative 
religious culture and must, it is felt, be fought and rejected. This must be a source of what often appear 
to be conservative and fundamentalist crusades against science. 

UUs like us are different. We see science everywhere. As Rev. Thomas Schade stated in his sermon 
about the path to spirituality at the beginning of 2016: Self-possession is the path to living honestly. You 
need to be honest, and by honest, I mean that you have to live in the truth. Liberal Religion and Unitarian 
Universalism call upon you to face the facts: our signature gesture of the 20th century was to insist on 
incorporating scientific knowledge into spirituality. I argue here that UUs’ embrace of science runs 
deeper than as a means of just getting at the facts. 
 
We use science to help understand our origins, our history, and our place in the cosmos; it serves to 
guide us toward the future and in living spiritual lives that fulfill our UU principles, for example in being 
good stewards of Earth as part of respect for the interdependent web of all existence of which we are a 



part. Science helps provide the wonder we feel for the universe and our existence in it. Truth as 
revealed in the science is often stranger than fiction: our true origins more amazing--more wonder 
inspiring--than anyone would have dared propose in a religious myth about the origin of the world. Yet 
we can be reasonably confident that the scientific consensus is accurate.  

UUs are well known for their love of questioning. I like the bumper sticker that reads “Unitarian-
Universalism, where all your answers are questioned.” There’s much truth in that. Surveys have 
indicated that UUs are the most highly educated of religious groups, and UUs use their education to 
question almost everything and develop independent personal perspectives in the process. In so doing, 
they’re actually following the scientific method of observe, hypothesize, question, test, question again, 
and confirm. Philosopher Karl Popper emphasized that a good scientific theory can never be proved to 
be correct; only proofs of its falsehood are possible, and the better the theory, the more falsifiable it is. 
A quick way to advance one’s career as a scientist is to reveal weaknesses or failings of an accepted 
theory. Of course scientists like UUs use other’s observations, hypotheses, questions, and tests to 
strengthen their own conclusions, but the object is always to get at the truth, not to bolster one’s own 
biases or preconceptions. “Doubt is the attendant of truth” (Rev. Robert T. Weston, #650) and doubt 
leads to questions and tests. Science is robust and self-correcting because of repeated bouts of doubt, 
questioning, and tests. “A belief that may not be questioned binds us to error, for there is 
incompleteness and imperfection in every belief.” Every doubt addressed, every question answered, 
makes a theory and its predictions stronger and more resilient. Scientific understanding, thoroughly 
questioned and tested can be the source of a spirituality that survives attacks and doubt, and can be 
used to encourage each other to spiritual growth. [This is part of our second UU principle: Acceptance of 
one another and encouragement to spiritual growth….] 

Now I suspect I am not alone among UUs in struggling with the meaning of “spiritual”. Recent surveys of 
religious trends in Canada and the U. S. have many identifying themselves as “spiritual but not 
religious”, while a nearly equal number claim to be “religious but not spiritual.” Most definitions agree 
that “spiritual” relates to one’s spirit: the attitudes, emotions, feelings, and thoughts that reflect our 
soul and motivate our actions. This is especially important for us individual UUs as we are not bound to a 
creed and a set of commandments: we are free to develop our own views of the world and our own 
ethics, which may be contextual: dependent on the facts, history, and circumstances. With freedom of 
choice, however, comes responsibility for decisions and action, and such responsibility requires more 
thought and effort than if we were blindly following a commandment. 

Aside: Since 1937, Gallup has been asking people if they would vote for a generally well-qualified 
presidential candidate nominated by their party if the nominee belonged to various minorities. The good 
news is that there is now less discrimination against minorities, and in the most recent poll in 2012 all 
nine categories received more than 50 percent. The bad news is that strong strains of prejudice still 
exist: Muslims were next to last in that only 58 percent of Americans would vote for a qualified Muslim 
candidate nominated by their party. In last place were atheists, only 54 percent would vote for a well-
qualified atheist nominated by their party. Consider further evidence of secular-phobia in America: It is 
illegal for an atheist to hold public office in seven states; atheists aren’t allowed in the Boy Scouts, the 
American Legion, or the Veterans of Foreign Wars. Why? Because atheists or anyone not adhering 



religiously to a set of commandments must lack a moral compass. We might ask who is more moral, one 
whose actions are driven by ancient commandments and fear of God’s wrath, or one who acts after 
studying potential consequences to best respect all humanity and the health of the Earth and the 
interconnected web of all existence? 

We study science for reasons that go beyond the altruistic motives of helping each other and saving the 
planet: (i) discovering how stuff works is fun and empowering, and (ii) understanding the evolution of 
the cosmos and our place in it is awe-inspiring. It generates wonder and amazement that moves the soul 
and raises our spirits, putting petty irritations in their proper perspective. 

To be sure, science itself is neither good nor bad, but—as stated--empowering. It helps strip away 
falsehoods and get at the truth. But the power of knowledge it offers can be used for both progress and 
destruction (of the environment, biodiversity, habitat…). UUism generally recognizes science as an 
appropriate means of getting at the truth. But the next question is then: the truth of what? What is this 
truth and meaning that we seek?  

What questions are we seeking to answer? Questions about the mysteries of life and the meaning of our 
existence are certainly high on the list. We are on a spiritual quest to guide us in how we should lead our 
lives and to understand the potential consequences. How do we proceed and what difference will it 
make? These are difficult questions. One thing we’ve learned as scientists is that the direct assault on a 
problem is very often not the best way to find a resolution. Many important discoveries have been made 
by researchers looking for something else! Solutions often become apparent when you look up and 
extend your gaze outside of the box. 

A nice example with a personal touch is the development of the transistor. Early in the computer age, 
just after WWII in 1946, the first electronic general purpose digital computer was introduced to the 
public: ENIAC Electronic Numerical Integrator and Computer. Its primary use was to calculate tables for 
ballistic artillery although it was also used to estimate the feasibility of an H bomb by John von 
Neumann. It was a tremendous advance, having 1000 times the speed of the electro-mechanical 
calculators that were used previously. Its 17,468 vacuum tubes and other components weighed 60,000 
lbs, occupied 1800 sq ft, and consumed 150 kW of power. Reliability hindered by having several of the 
tubes burn out every day. Smart phones today are much more powerful. Many other computers were 
built using vacuum tubes. Commercial machines like the IBM 704 (1954) and 709 (1958) used magnetic 
cores as memory, and in addition to the 200 kw of power to run the machines, they needed a similar 
amount of power for a/c units to cool them. There was a big push to improve the vacuum tubes: 
smaller, more reliable, and faster. In spite of massive effort and funding, only incremental 
improvements were made. But what makes the smart phone so smart and small is the integrated circuit, 
a solid-state device that got its start with basic research on conduction in semiconductors and the 
invention of the transistor by my prof of “solid-state physics” in grad school, John Bardeen, together 
with Brattain, and Shockley in 1947. (Nobel prize for this awarded in 1956, when Bardeen was working 
on the BCS theory of superconductivity, for which he got a second physics Nobel in 1972!) 



Often, discoveries are made serendipitously—by accident. The discoverer in such cases can be credited 
with observational skills and imagination, but not forethought! There are many examples. 

In 1907, Belgian chemist Leo Baekeland was trying to find a replacement for shellac—that's an expensive 
resin secreted by a South Asian beetle—when instead he produced the world's first synthetic 
thermosetting plastic. By combining formaldehyde with phenol, which is a waste product of coal tar, and 
mixing in other materials, Baekeland accidentally created a non-conductive and heat-resistant polymer 
that is widely used. A paragon of modesty, he named the plastic "Bakelite" in honor of himself.  

More recently, in the early 1990s, Pfizer was testing out a drug called UK92480, intended to treat 
patients with angina, a common precursor to heart attacks, involving the constriction of blood vessels 
that supply the heart. The company was hoping the drug would relax the blood vessels. Tests showed it 
failed in that regard, but test subjects reported some fascinating developments below the belt, and so 
became the little blue pill known as Viagra, a side effect of which is—heart attacks. 

But not just chemical and medical discoveries. Around 1800, William Herschel was investigating what 
colour produced the most heat when his control thermometer, placed beyond the red end of the 
spectrum, became the warmest. This was not what he expected, but he did not throw out the result. 
Instead, he confirmed it by varying the conditions and trying several times, and then in figuring out what 
was really going on. He had discovered infrared radiation (IR). IR is electromagnetic (EM) radiation like 
light but at lower energy and frequency, and longer wavelength. It allows us to analyze molecules and 
see through cosmic dust to view stellar formation.  

The microwave oven was invented in 1945, when a Raytheon engineer named Percy Spencer was 
fiddling with energy sources for radar equipment. It uses still lower-energy EM radiation and has 
extended our vision into the universe even further. Then, he realized that the chocolate bar in his pants 
was melting.  

Many important discoveries have been serendipitous. The critical lesson here is that direct attacks on 
questions are frequently not the best ways to get answers. The answers often arise from other 
investigations, like the transistor. The old question, “does a tree falling in the forest make a sound if no 
one is there to hear it?” led philosophers and psychologists into heated debate that would often turn on 
definitions and semantics (does the existence of sound depend on its detection?), but the best answer 
may come from the physics of sound and studies of irreversible effects of sound waves. The role of 
applied research, to bring new or improved products to market, is not questioned, but there is an 
essential role as well for curiosity-driven basic research. The work on electromagnetism that 
revolutionized the world in the 20th century with motors, electrical generation, and communication was 
basic research by Faraday, Ampere, Maxwell and others in the 19th century, [Faraday, an admirer of 
Unitarian Joseph Priestley, is said (maybe true) to have told visiting Chancellor of the Exchequer Wm. 
Gladstone, when asked what use there might be for his discoveries in electricity and magnetism: why sir, 
there is every probability that you will soon be able to tax it!] and it led to the basic research of Albert 
Einstein on relativity a century and more ago. Einstein formulated the theory of special relativity in 
1905, and it set out the equivalence of nonaccelerated (inertial) frames of reference, all of which see 



exactly the same speed of light in vacuum and for which that is a limiting speed: no signal or object can 
travel faster. This is only possible in a spacetime continuum where different nonaccelerating observers 
differ on the rate and synchronization of clocks. Ten years later, Einstein added a theory of gravity as a 
distortion of the spacetime continuum.  Larger masses created greater distortion. At the time, hardly 
anyone thought Einstein’s theory of general relativity, as it was called, would ever have any physical 
significance. Gravity was well understood and even if Einstein’s theory turned out to be correct, it 
wouldn’t change anything. Nevertheless, the field equations that Einstein derived were beautiful, and a 
number of mathematical physicists investigated possible solutions. The German physicist, Karl 
Schwarzschild, serving in the German army in WWI, discovered already in 1915 that according to the 
equations a large enough mass density could collapse spacetime into a hole from which even light could 
not escape. Einstein himself initially predicted gravitational waves that travelled at the speed of light but 
was uncertain whether they would exist. Nobody thought then that they would ever be detected. The 
Belgian priest and physicist Georges Lemaitre published solutions for an expanding universe in 1927, 
later recognized as the Big Bang theory, but Einstein, although he recognized that the mathematics was 
correct, could not accept the physics. Microwave background radiation, a remnant from the big bang, 
was discovered by accident in 1964 by Arno Penzias and Robert Wilson, and satellite studies of it have 
revealed a universe that is 13.8 billion years old in which we can see back to 380,000 years after its 
origin, a time when the thick plasma of the big bang first became transparent so that light could get 
through.  

On Thursday, February 12, 2016, physicists associated with the LIGO (Laser Interferometer Gravitational-
Wave Observatory) facilities in Louisiana and Washington announced the discovery of gravitational 
waves. This is an exciting discovery, so let me spend a few minutes describing it. While testing the 
recently upgraded apparatus, they observed a short chirp at both locations. Analysis and modeling by 
computer calculations showed that the signal came from the merger of two massive black holes 1.3 
billion years ago. They had masses of 29 and 36 solar masses and merged as they came within 210 km of 
each other. The merged mass was only 62 solar masses; 3 solar masses of energy had been lost: mc2 
radiated into space. That’s an incredible amount of energy. The observed portion of the merger took 
about 0.25 s, and during this brief period, the radiated gravitational energy exceeded the cumulative 
output of all the stars in every galaxy of the universe! 

The technology involved is staggeringly impressive. A modified Michelson interferometer is installed at 
each LIGO facility, one in Hanford, WA and the other in Livingston, LA. It detected a strain that reached 
10-21 at its peak. The mirror in the 4 km arm thus moved 4x10-18m.  Now the size of an atom is about  
10-10m and the size of a proton is about a fm, 10-15m, so the biggest motion was about 0.4% the 
diameter of a proton! The wavelength of light from the Nd:YAG laser is just over 1 micron, or 10-6m, so it 
had to detect motion of a few trillionths of a wavelength. Back in the 1970s, when LIGO was proposed to 
the NSF, detection seemed an impossible pipe dream, the science was sound but the possibility of 
actually seeing anything was vanishingly remote. Still, there were enough good scientists behind it that 
the NSF funded the project as basic, curiosity-driven research for 40 years. It has been described as a 
moonshot for gravitational waves. The accuracy of predictions from Einstein’s equations, revealed by 
the detection of gravitational waves, is also impressive. The brief recording of this one event showed 



that binary black holes exist with black holes of intermediate size, and that they can send huge amounts 
of gravitational energy through space. 

Gravitational waves have already taught us new things about the universe we inhabit and our place in it. 
There is much more they can teach us. There will be major efforts to build arrays of gravitational 
detectors to observe a wider variety of gravitational events to learn more about the formation and 
merger of black holes of sizes ranging from a few solar masses to millions of solar masses in size. They 
will also be looking back past the opaque barrier at 380,000 years to get close to the big bang event 
itself. Gravitational waves give us a new and more penetrating way to view the universe, just as radio 
astronomy has done since the 1950s and infrared astronomy since the 1980s. This is truly the beginning 
of a new era in astronomy and physics! 

Of course many other branches of science contribute to our understanding and appreciation of the 
universe and our place in it. Recent genetic studies using DNA sequencing together with the bacterial 
CRISPR mechanism to slice and splice genes are especially noteworthy. These promise to inform us 
about our genetic evolution and even the origin of life. Studies of the brain and ever-more sophisticated 
simulations of brain function on massive computers promise to unlock mysteries of brain function and 
the origin of the consciousness that allows us to contemplate the universe and our place in it.   

We are on a magnificent and wondrous journey from the origin of the universe to the appearance of 
conscious, thinking life, and this study seems an appropriate subject of study to gain insight into the 
meaning of life and of our existence. 

Science is central in informing our understanding of our existence. It inspires and fuels our wonder of 
the world and our place in it as we search for truth and meaning in our lives. It inspires our spirituality 
and directs our actions in ways that respond and fulfill our spirituality. In our search for truth, we should 
cherish our doubts and continue to ask questions. But we should not concentrate too narrowly on the 
questions because the best answers may come from questions we had not even thought of asking! We 
must be open to the results, recognizing that both applied and basic searches can be important and that 
our understanding can grow from unanticipated directions. Our UUism is a special liberal religion that 
encourages us to embrace science not only as a reliable guide as we continue our search for truth but 
also as a source of wonder and spirituality that strengthens our love and respect one another and for 
the world we inhabit! 

Bill Baylis 
UU Olinda, February 2016 


	Science and the Search for Truth

