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INTRODUCTION



ABOUT THE BOOK

July 2012.  When the decades long search for the Higgs Boson comes to a 
triumphant end, Leo, a science writer, and Sara, an aspiring string theorist, are 
among the jubilant crowd at CERN.  As they discuss this historic event and the 
emotions it evokes, Leo suddenly experiences a moment of clarity - he realizes 
the true experience of science can never be communicated by words which 
fail to reflect the passion of the endeavor. 

Encouraged by Sara, he makes it his goal to write a reimagined history of 
physics;  one that captures the excitement and essence of moments that 
changed, forever, our perception of the universe. Over the next few months, 
Leo crawls into the minds of scientists who lived through these pivotal points 
in history, immersing himself in the intellectual confusion and the emotional 
struggles that accompany revolutions of thought. And then, he begins writing. 

Each chapter in Leo's book gives voice to a science enthusiast struggling with a 
radical new theory. A young boy in the English countryside is enthralled and 
inspired by Newton's Principia; a university student at Cambridge ponders the 
power and poetry of Maxwell's electro-magnetism; a reticent school teacher 
reflects upon Relativity as he waits among the throngs at Battery Park to 
welcome his idol, Einstein, to New York; a post-doctoral researcher at Bohr's 
institute in Copenhagen tries to reshape his mind to accommodate quantum 
mechanics; a Pakistani professor, in Trieste for a conference, drifts into a reverie 
of particle physics and symmetry; after attending the Nobel Lectures in 
Stockholm, a young professional loses herself in thoughts of quantum field 
theory, while she re-evaluates her own relationship with the subject.

Leo discusses his manuscript in progress with Sara, and convinces her to write 
the chapter on string theory. As they relive centuries worth of discovery, their 
shared joy in the journey becomes a bond between the two. 
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ABOUT THE AUTHOR

As far back as I can remember  I have been  irresistibly  drawn to  puzzles. 
Whether it is a search for hidden patterns, word games, Sudoku, or logical 
conundrums, I can’t help but get pulled in; and since no one comes up with 
better brain teasers than Nature, my love for physics was an inevitable 
outcome. I gravitate towards fundamental, abstract concepts, so string theory 
reeled me in. From the  instant I first heard of  it, I was fascinated by the idea 
that all the rich diversity of matter and forces in our universe could be 
manifested by the flutters and oscillations of infinitesimal strings. I obtained my 
PhD in string theory, becoming the first Pakistani woman to do so, and went 
on to research  the classification of supersymmetric flux backgrounds in 11 
dimensions. 

As an unexpected side benefit of my academic career, I have been able  to 
indulge my love of travel. I spent a year as a graduate student in Italy 
before receiving my PhD from Stockholm University, and moving to the U.S to 
do  post-doctoral research at  Harvard University. While still a post-doc, I 
helped establish the LUMS School of Science and Engineering in my hometown 
Lahore, where I returned as a founding faculty member.

I view creativity as being essential to scientific progress, just as it is to arts. I 
am fascinated not only by ideas but also by the myriad ways people engage 
with them, and how both people and ideas are changed by these interactions. 
These perspectives influence the popular talks I deliver in high schools and to 
lay audiences, the educational workshops I conduct for science teachers, and 
my fiction and non fiction writing. My  articles have appeared in newspapers 
and magazines, both in print and online, I have contributed to anthologies of 
science writing for adults and children, and am a regular  columnist on the 
award-winning blog www.3quarksdaily.com. 
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Q&A



Q&A  WITH  TASNEEM  ZEHRA  HUSAIN

Q: What was your inspiration for writing the book?

A: To me the word ‘inspiration’ implies a sudden flash of insight, or an idea that 
appears out of nowhere and lights up your brain. There were definitely 
moments while I was writing, when I experienced that kind of inspiration, but 
that’s not how this book began. It emerged, slowly, as a possible solution to a 
problem that had been at the back of my mind for years: how to explain what I 
do?

As a theoretical physicist, I get asked that a lot—and it’s not an easy question 
to answer. At the end of the day, there’s nothing tangible I have to show for my 
efforts, except pages covered with equations. How does one translate that into 
something that makes sense to people who lack a mathematical background 
but are genuinely curious? How does one explain this abstract endeavor 
without patronizing the questioner, yet doing justice to the question? This 
book is my attempt at an answer.

Q: Explain the concept of "science in fiction" and how it came to you.

A: There are many excellent popular science books out there right now, some 
written by researchers at the forefront of their fields. These books lay out 
ideas very thoroughly and very well, and there didn’t seem to be much point in 
my attempting to do exactly the same thing again. When I sat down to write, I 
wanted to communicate more than the facts, or even the concepts - I wanted 
to convey what science feels like. It seems to me that non-fiction places a 
necessary separation between reader and writer; no matter how personal the 
tone of the piece, you’re stuck on the outside. In fiction, there is no distance. 
You step into someone else’s shoes and get to know them from the inside. I 
wanted readers to be able to experience science for themselves, and there’s 
no better way I can think of doing that, than through fiction. 

As has doubtless happened to us all, I have often found myself describing 
situations and experiences from my own life, in words borrowed from a 
favorite fictional character. It’s almost as if, having lived with their thoughts for 
so long, I have learnt to think with their mind. That ability, of interpreting life in 
different ways and through different vocabularies, has enriched my existence 
more than I can say. 

The narrators in Only The Longest Threads have an enhanced view of the 
world; superimposed on what is visible to us all that, they spy another layer 
that is physics’ gift to them. I wanted to give my readers a glimpse of this 
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wondrous, but often hidden, dimension. My hope is that if they dwell in it long 
enough, they will learn to conjure it up at will. 

Q: How did you choose the title?

A: I took the title from a quote by Richard Feynman, who won a Nobel Prize 
for his work on quantum electro-dynamics. And if there was a Nobel Prize for 
teaching, he might well have won that, too. Feynman said “Nature uses only the 
longest threads to weave her patterns, so each small piece of her fabric reveals 
the organization of the entire tapestry.”

This resonates with me on many levels. I don’t want to over-explain it and rob 
people of the joy of uncovering the “long threads” that run through the 
narrative, so let’s just say that it seemed a singularly apt title, given that the 
book deals with major unifications in physics.

Q: Where were you when the Higgs boson announcement was made?

A: At home in Cambridge, Massachusetts. Like countless others around the 
globe, I was glued to my laptop, watching the live webcast.

But if I take your question less literally, I could say that I was working on my 
manuscript, secure in the belief that I was a couple of months away from 
finishing it. We were expecting the book to be in print by summer 2013. Until 
then, the Higgs boson only marginally figured in my plan. My idea was to end 
the book at CERN on the eve of a much-anticipated announcement, and leave 
it open-ended. But of course, once the boson showed up, that conclusion no 
longer made sense.

So, I wrote to my publisher in the wake of this monumental discovery, saying 
something like “I might need a couple of extra weeks” to figure out how to 
work this into the story. It is almost comic how naive that was. It took months, 
multiple drafts, and countless revisions to get it into a shape I was reasonably 
happy with. And when all is said and done, I like this version much more than 
what I had initially envisioned.

 
Q: What did your research for the book entail?

A: Whenever I begin to create something, whether it is a mathematical 
calculation or a piece of writing, I start by constructing a very detailed mental 
image of the world I will be working in. In physics, that means reading papers; 
finding out what has already been done; figuring out the assumptions that 
underlie the statements that pass for conventional wisdom and thinking about 
the circumstances in which these would no longer hold, etc.
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I go through a parallel process before writing. I try to visualize the world in 
which my characters are living. Most of this involves reading, of course, but I 
look at a lot of images as well. I spend hours poring over paintings and 
photographs, particularly of ephemera. I also like listening to music that evokes 
the mood I am trying to conjure.

Let me give you a more concrete example. When I wrote the chapter about 
electromagnetism, I read extensively about what London was like in the late 
nineteenth century. I was completely fascinated by Dickens’s Dictionary of 
London - an “unconventional handbook” (written by Charles Dickens’s son) 
that has entries for everything pertinent to daily life - from monuments and 
amusements to clubs and “lists of tradesmen”. This wasn’t just an exercise in 
fact-checking. I wanted to immerse myself in the period as much as I could, to 
the point where I began to see that world clearly—not through my own eyes, 
but through the eyes of those who lived there at the time. That’s one of the 
reasons reading contemporary works was so important to me. If you do that 
enough, you start picking up the language and cadences of the time - and then 
you hope it shows through in your writing.

This is, of course, a bottomless pit. Every little piece you find points to another
—often several. Each research paper has a long list of sources and references, 
every picture you see suggests dozens of others, every quote you trace back 
introduces you to a person who obviously said much more than the phrase 
that led you to them in the first place. Some people might find this exercise 
frustrating, or annoying, but I love knowing that the riches are inexhaustible. 
Then again, I’ve always been fascinated by fractals.

Q: How do you create and develop your characters?

A: I’ve never really thought about that, to be honest. When my mental world 
becomes vivid enough, it just becomes apparent whose eyes I am seeing it 
through.

Take the example of the chapter about general relativity. I knew I wanted the 
narrator, whoever he or she was, to be standing at Battery Park when 
Einstein’s ship arrived. I knew that this person wasn’t there just to greet a 
celebrity, but because Einstein and Einstein’s work had become important to 
him, personally. Why would that be?

When you answer a series of questions like that, the character eventually 
assumes enough form that you can at least begin to write—and then it’s all 
about what fits in his or her voice; after all, you can only express things that 
make sense for that particular person to say or feel. If you keep watching as 
the character’s thoughts spill onto the page, she (or he) comes into sharper 
and sharper focus.

7



In physics-speak, I’d say that as a writer you have the freedom to pick the 
axioms you want to start with, but once you’ve made that choice, logic places 
firm constraints on what you can do from then onwards. Internal consistency 
is a very strong force; it compels a theory—or a narrative—to flow in ways 
you could never have foretold.

Q: What are your favorite books?

A: That’s a question I’ve never been able to answer. In fact, it stumps me so 
badly that people who don’t know me very well, look at my nonplussed 
expression and conclude I must not read very much. The truth is, there are so 
many books I love so deeply, I feel almost disloyal naming just a few. 

But I should probably give you some names, so - limiting myself to what I have 
read this year - here are some favorites:  Anthony Doerr’s All The Light We 
Cannot See is exquisite. It is so sensitively observed, and his metaphors are 
stunning; there’s a graceful strength about it that I am totally in awe of. The 
Book of Disquiet is another favorite. I find Pessoa’s expression beautiful, and I 
love his meandering reveries. I also really enjoyed Susan Vreeland’s The Girl in 
Hyacinth Blue. It’s not new but I only read it a few months ago. The book is a 
series of linked short stories, about a painting and what it has meant to the 
people who lived with it. It is wonderfully written, and struck a particular 
chord because it reminded me of what I tried to do in Only The Longest 
Threads - write about what theories mean, to the people who live with them. 

As for books with more science in them,  Alan Lightman’s The Accidental 
Universe is superb, as are all his works. I also thoroughly enjoyed Trespassing 
on Einstein’s Lawn, which is a science memoir of sorts. It involves a young girl 
who sneaks into academic conferences and venerates famous physicists as if 
they were rockstars; what’s not to love? Not only is the personal story very 
compelling, Amanda Gefter does a great job of explaining the science as well. 
Then there is Roberto Trotta’s The Edge of the Sky, which is a book about the 
universe, written using only the thousand most common words in English. The 
language is extremely poetic, and the book reads somewhat like a fable. How 
could one go wrong with a science inspired fable? 
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DISCUSSION QUESTIONS



DISCUSSION QUESTIONS: 

1. When Sara sends Leo the Feynman quote from which the book’s ti-
tle is drawn, she says it reminds her of the motifs that appear time 
and again in Leo’s manuscript, and the shared loves and desires that 
intertwine the characters. What does the title mean to you? What 
are some of the long threads you spy? 

2. What did the book gain from transposing you into different times 
and places, and introducing multiple narrators? Would the impact 
have been the same if the story was told by a single point of view, or 
from a fixed time and place? 

3. Did you get a sense of who the narrators were? Would you have 
liked to know more about their lives? What details were you able to 
glean, and did they evoke any images? 

4. What did you think about the nested story structure? Did Leo and 
Sara seem more ‘real’ than the narrators Leo created? 

5. To what extent were the various characters influenced or affected 
by the science they studied? Do you think it impacted their every 
day lives? 

6. What was the most surprising thing you learnt? 

7. Many famous scientists make an appearance in this book. Whom 
were you most drawn to? Why? 

8. Did learning about the people, and the process, behind major discov-
eries change the way you thought about the work? 

9. Sara’s arguments for writing fiction lead Leo to wonder if there are 
people who feel that physics is difficult to understand, simply be-
cause they have never heard it expressed in words that resonate 
with them.  “What if, instead of being handed glib, polished state-
ments, they could overhear the thoughts of a scientist who is proc-
essing new ideas and struggling to express them? Maybe these peo-
ple would see something familiar, maybe they would recognize some 
of these tangled thoughts as their own.” Did that happen to you? 
Was there a passage that struck just the right note for you, leading 
you to understand something you didn’t before? 
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10. In Chapter 1, John’s father talks the importance of learning from ex-
perience. Echoing Robert Hooke, he wonders how one would bene-
fit if he had “not only a perfect register of his own experience, but 
[had] grown old with the experience of many hundreds of years, and 
many thousands of men”?  What do you think you have gained, hav-
ing read the experiences of several minds, spanning the centuries? 

11. In Chapter 2, Charles recalls his father’s account of the time when, 
as a child, he saw Faraday sitting inside a wooden cage, charged to 
about 100, 000 Volts. “People watched, convinced he would be killed, 
but while sparks flew everywhere outside the cage, science was 
borne out and he remained unharmed.” “Surely a child who wit-
nesses a spectacle like that is not liable to forget it!” Charles thinks. 
Is there a ‘spectacle’ that made an indelible impression on you, and 
awakened your curiosity about the natural world? 

12. In Chapter 3, pondering Einstein’s relativity, Jacob finds himself “at 
the night sky as if I had never seen it before. Who would have sus-
pected that starlight does not whiz nonchalantly by the sun but in 
fact tips its head in acknowledgment? In the dark depths of space, 
completely unbeknownst to us, these subtle social graces have been 
exchanged for centuries.” Is there any scientific fact or theory you 
have learnt, that would inspire you to look at the world differently? 

13. What did you think of Anna in Chapter 4? Did she challenge the way 
you think about symbols? Where, and in how many ways, do we em-
ploy symbols in our daily lives? Are there any parallels you can draw 
between these uses, and the use of mathematical symbols in science? 

14. After reading ‘The Second Installment’, Sara realizes that Einstein’s 
gedanken-experiments were – among other things – a way for him 
to “cast himself as the protagonist of the story.” “That’s exactly what 
we do when we read fiction!” she says. While reading ONLY THE 

LONGEST THREADS, did you imagine yourself into the story, at any 
point? Did you process that part differently to the rest? 

15. In Chapter 5, as Ali (the father) describes Miramare Park to his chil-
dren, he writes “Sitting here, far from the clamor of mindless chores 
and institutional responsibilities, I find my perspective on physics 
broadening; perhaps perspectives are elastic and stretch to fill the 
space provided.” Do you agree? Are there particular environments 
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or conditions in which you think better or more clearly? Are there 
any specific places you like to go, to think? 

16. In Chapter 6, when Lena finds herself overwhelmed by contradic-
tory emotions, she instinctively turns to her “oldest coping mecha-
nism: treat the mind like a toddler. Distract it with idea toys.” What 
would these idea toys be for you? What are the mysteries that pull 
you in and make you forget about your physical surroundings? 

17. In Chapter 7, Sara addresses the increasing difficulty associated with 
testing new ideas.  “If we follow our curiosity into realms that lie out-
side the natural grasp of our senses, we must be willing to extend 
our modes of analysis. We will have to invent ever more creative 
ways of probing these new frontiers, often using indirect measure-
ments, but that’s the price of playing the game at this level.” Do you 
agree, or do you think science should limit itself to the directly verifi-
able? Why? 
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SUGGESTIONS FOR FURTHER READING

The Particle At The End of the Universe, by Sean Carroll

Present at the Creation, by Amir D. Aczel

Collider, by Paul Halpern

Higgs Discovery, by Lisa Randall 

A Search for the Higgs Boson, by The New York Times (Kindle) 

Newton’s Notebook by Joel Levy

Isaac Newton by James Gleick

Seeing Further: The Story of Science, Discovery and the Genius of the Royal 
Society, edited and introduced by Bill Bryson.

Magnificent Principia, by Colin Pask 

The Clockwork Universe, by Edward Dolnick

Einstein’s Heroes, by Robyn Arianrhod 

The Man Who Changed Everything, by Basil Mahon

The Life of James Clerk Maxwell, by Lewis Campbell & William Garnett

James Clerk Maxwell and Modern Physics, by R. T. Glazebrook

The Evolution of Physics, by Albert Einstein and Leopold Infeld 

Easy Lessons in Einstein, by Edward Emergy Slosson

Relativity: The Special and General Theory, by Albert Einstein

Space, Time & Gravitation, by Arthur Stanley Eddington 

The Perfect Theory, by Pedro G. Ferreira 

The Nature of the Physical World, by Arthur Stanley Eddington

Thirty Years that Shook Physics, by George Gamow

The Quantum Story, by Jim Baggott
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