TODAY, WE RAISE A TOMBSTONE IN YOUR HONOR
BY BARBARA ZHANG
Winter and springtime in the Bay Area are seasons of heavy rain. This year, the rain was heavier
and the seasons longer, as if the heavens felt my pain and joined in my weeping.
Most human cultures consider rain to be the weather of sadness. But, perhaps due to his youthful
years in Berlin, Shoucheng had a different opinion. To him, rain was the sustainer of life,
transforming the dry California landscape into hills of lush green. This was thus Silicon Valley’s
most sentimental and precious season.
Shoucheng and I would frequently stroll along Half Moon Bay in the light rain, listening to the
pitter-patter sound and sharing our deepest thoughts with each other. Under his influence, I
gradually came to love the rain, especially when it accompanied our walks in Half Moon Bay. I
came to see rain as symbolizing romance and beauty and Half Moon Bay as representing our
hearts’ safe harbor. There, we would experience the merriment of horseback riding with our
children; soak in a stunning sunset with our loved ones; freely discuss science and the future,
religion and faith with our friends; and especially, whisper tenderly as we walked hand-in-hand
along the beach. Whenever we had a spare moment and wanted to take a retreat nearby, our
thoughts immediately gravitated towards her crescent smile.
Never would we have imagined a fate as trying as this one. Shoucheng’s sudden passing brought
inconsolable grief and affliction to me and our children. Endless “Why…?” questions spun
through our minds. As someone who often drifts off into dreams shortly after my head hits the
pillow, I wondered, how could I possibly understand the depths of the pain he experienced in his
sleepless nights?
A few long months later, guided by the company and care of our friends and relatives, the
children and I slowly began to forge a new path forward. Life is so fleeting, and I felt I was
struggling against the epitome of life’s impermanence. But for the future of our children and to
comfort Shoucheng’s resting spirit, I felt no option but to persevere with all that I had.
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To preserve our fond memories together, we chose Half Moon Bay – our hearts’ safe harbor – to
be Shoucheng’s eternal resting place. The sky in Half Moon Bay had witnessed countless
moments of laughter and warmth. Now, it has absorbed and added tears and grief from our loss.
Here, while singing “Precious Lord, Take My Hand,” our family and friends said goodbye to our
beloved Shoucheng. We recalled Shoucheng’s faith in God, his love for students, his devotion to
science, and his pursuit of truth. As we watched the three white doves we released at his burial
fly back to their homes, we prayed in our hearts that Shoucheng’s spirit would also fly home to a
place of freedom and peace.
Shoucheng left us in such a hurry that his desk was still covered with pages of his unfinished
work. Sorting through piles of his meticulously written notes, I felt the scenes of our past come
into focus before my eyes.
In 2016, during the week of our 29th wedding anniversary, I accompanied Shoucheng to Tahiti
for a physics conference. On our anniversary day, as we sailed across the vast Pacific Ocean,
Shoucheng and I began to discuss our life together and our life’s meaning.
The trip brought to our minds one of Shoucheng’s favorite paintings, “Where Do We Come
From? What Are We? Where Are We Going?,” which Paul Gauguin had completed in Tahiti.
This was Gauguin’s magnum opus and captured the breadth of his artistic style and depth of his
worldview. The extremes of the painting, which include a lively child in the far right and an
elderly woman in the far left, represent the extremes of life across the span of the canvas. A dark
blue sculpture with both arms raised lies in the background and is suggestive of the inevitability
of death while simultaneously pointing to the life to come. A golden youth reaching for a mango
stands in the central focal point on the canvas, hinting at the joys and possibilities of this world.
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Not long ago, accompanied by my dear friend Faye Ye, I revisited Gauguin’s painting at the
Museum of Fine Arts in Boston. With these memories close to my heart and on my mind, I stood
before this favorite painting of Shoucheng and meditated quietly to myself, wishing I could
continue our conversation.
Shoucheng loved to reminisce about his student days in Germany and shared countless stories
from those joyous times with our children as they were growing up. At the tender age of 15,
Shoucheng skipped high school and was admitted straight into Fudan University in Shanghai,
where he chose to study physics, his favorite subject. As a spirited youth, he was already
immersed in Einstein’s quest of finding a grand unified theory, and indeed, he would devote the
rest of his life to guarding and advancing this cause.
Shortly thereafter, he was selected to continue his undergraduate studies abroad at Berlin. Berlin
was the city where Einstein completed his general theory of relativity, one of the pinnacles of
human achievement. This rare opportunity also brought Shoucheng one step closer to realizing
his life vision.
Even though Shoucheng was a young soul far from home, he and other Chinese students
studying abroad were fortunate to be invited to many events hosted by the Chinese embassy.
Around half a year after his enrollment, he was invited to one such reunion in Bonn, where he
and his fellow students cordially talked and laughed, refreshed to see familiar faces in a country
so distant from home. On their journey from Bonn back to Berlin, Shoucheng took a detour with
a few friends to visit one of Germany’s historic university towns – the beautiful Göttingen.
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Through its long history, many great figures of mathematics, physics, and chemistry resided and
taught there, collectively contributing to a golden era of discovery.
The moment that Shoucheng remembered as clearly as if it were today was when he stepped into
the city’s famous Stadtfriedhof cemetery, where many famous scientists are buried. There, on
that cold winter’s day, he observed that the tombstones lining the cemetery not only displayed
the names and birth dates of each scientist, but often, carved into the same stone would be their
life’s most famous equation. Max Planck’s tombstone showed the value of the famous Planck
constant, Otto Hahn’s was inscripted with one of his nuclear reaction equations, and Max Born’s
carried an explanation of the wave function probability.

Taken 1981 in Göttingen, Otto Hahn’s tomb
Reflecting on this pivotal visit, Shoucheng would often remark, “Cemeteries are the site for
pondering the meaning of human existence. With life so short, time so swift, and our bodies
subject to decay, what can we truly leave behind?” This journey to and from Bonn ignited
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Shoucheng’s search for life’s meaning and truly guided his entire life. While going through some
of the notes Shoucheng left behind, I reread one of his many manuscripts:
“Life’s meaning can essentially be reduced to two pillars. Of the things that will endure beyond
our physical lives, the first is the genetic information we pass to future generations through our
children – in English, this is our legacy left when we procreate. The second consists of our
inventions and discoveries, which are passed down through history and contribute to human
civilization – in English, what we create. To procreate and create – this is what I deduced as
life’s meaning from observing the tombstones of these eminent scientists. After this, my life was
no longer a mystery. I would spend my energy on the pursuit of science, hoping that I too would
leave behind a life’s work that could be summarized with an equation.”
After clarifying the meaning and goals of his life, Shoucheng decided to devote all his time and
energy to scientific research. Without holding back, he would cultivate a young generation of
scientists, all while never ceasing to learn and innovate. In the decades that followed, I stood by
his side as his wife and would often see him working late into the night, too enthralled by his
ideas to sleep. Though I was proud of him, I also felt anxious and distressed. Perhaps it is these
conflicting emotions that best capture the depths of my love for him.
The early hours of 2 and 3 am in the morning were Shoucheng’s golden working moments. He
frequently said that only in the quiet of night could he set aside the day’s distractions and let his
thoughts fly. However, his work often brought him much excitement and stress; at times this
made it difficult for him to fall asleep. He became very troubled. Prior to his sudden death, a
cough from a cold and the smog caused by the fires in Paradise, California kept him from
sleeping for weeks and made my typically energetic husband very weak and frail. Yet, in front of
his students and colleagues, he maintained the appearance of his usual enthusiasm and never
burdened them with his silent struggle.
Every time I think back on this period, I am overwhelmed with sadness and self-blame. I regret
that I did not do more to urge him to let go of his work, rest more, and cherish his body. As his
wife, the person who knew him most intimately and most understood his single-minded pursuit
in life, I had considered all this and yet chose the path of unconditional support.

5

In the middle of the night, gazing alone at a photo of Shoucheng, my eyes well with tears and my
heart feels cut by a knife. I have to ask: “My beloved Shoucheng, you gave your passion,
wisdom, and kindness, all to leave this world with what?”
At the age of fifteen, ignited by a noble and sacred scientific dream, he had embarked on a long
and solitary journey. He left humanity with not only his academic achievements, but also his
spirit of pursuing scientific truth. In Shoucheng’s eyes, the 20th century figures most worthy of
emulation were the physicists Einstein, Dirac, and C. N. Yang. Einstein’s discovery of special
relativity and general relativity, his bold vision on the theory of light quanta, and his keen eye
and independent spirit won Shoucheng’s admiration. Dirac’s signature equation, his prediction of
antiparticles, and his theory of magnetic monopoles made Shoucheng marvel. He called Dirac a
master who sought beauty and found truth. In an essay Shoucheng wrote titled “The Premier
Book of Human Civilization,” he said: “To have won the Dirac Medal in 2012, named after my
idol, was the honor of my life.” Finally, C. N. Yang’s elegant style and his interdisciplinary
contributions – Yang-Mills theory, parity non-conservation, and the Yang-Baxter equation –
fueled Shoucheng’s aspirations.

On August 8, 2012, Shoucheng was jointly awarded the Dirac Medal with Duncan M. Haldane
and Charles L. Kane
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These three masters -- with their keen eye and independent spirit, their search for beauty, and
their elegant style -- blazed the trail for Shoucheng’s own creativity. Whether it was his SO(5)
theory of high-temperature superconductivity, his research on the quantum spin Hall effect, or
his work on topological insulators, Shoucheng’s search for simplicity and beauty was selfevident. “To let today’s scientific discoveries improve humanity’s tomorrow, to allow the next
generation to transcend and surpass today’s limits” -- Shoucheng made this vow to himself
decades ago, and relentlessly pursued this dream.
In the eyes of the world, Shoucheng’s research contributions are immeasurably precious. But to
me, our two children are the most valuable inheritance Shoucheng left behind. Even though they
are both still young, they have not only inherited Shoucheng’s love of knowledge but are also
both pursuing their studies with an aim to benefit society. Our son, following his graduation from
Harvard, is now at Oxford earning his PhD in statistical genetics. Our daughter will be receiving
her master’s from Stanford this summer and plans to continue her studies in a PhD program in
education. Through our children, I can experience their love of life, their curiosity towards the
universe’s unknown realms, and the perseverance and devotion of their faith. With them by my
side, I feel as if Shoucheng is still in our midst and they are my greatest comfort in these times of
great sadness. As it happens, their two fields of study -- genetics and education -- perfectly
represent the two pillars of life’s meaning for Shoucheng: “to procreate and create.” What a
beautiful legacy!
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Taken 2013 in Cabo San Lucas
The handwritten notes Shoucheng left behind not only touch on physics; they also record his
many thoughts on history, philosophy, literature, biology, and emerging technologies. I couldn’t
help but marvel at his longing for truth, his insatiable curiosity, and his pursuit of knowledge.
Whenever I read his writings, my thoughts are filled with Shoucheng’s favorite lines from one of
William Blake’s poems: “To see a world in a grain of sand, and a heaven in a wild flower; hold
infinity in the palm of your hand, and eternity in an hour.” I can think of no better words to
reflect Shoucheng’s lifelong quest for beauty.
After his passing, I wanted to create a tombstone for Shoucheng that would fulfill his youthful
wish in Göttingen and reflect his lifelong dream to contribute to the furthering of human
civilization. Along with my dear friends Prof. Min Wang -- the former Dean of the School of
Design at the Central Academy of Fine Arts -- and his wife Xiaohong Shen, Shoucheng’s
students Prof. Xiaoliang Qi and Biao Lian, and our children Brian and Stephanie, we began the
process of designing this tombstone in memory of Shoucheng.
On the front of the tombstone is printed an equation:
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This formula distills all of Shoucheng’s research and innovation in the field of topological
insulators into a single line. It describes the law governing electron motion inside quantum spin
Hall states and topological insulators. H and k stand for the electron’s energy and momentum, Γ
and Γ5 are Dirac matrices, while A and M(k) are a constant and function that characterize the
material’s properties. Shoucheng’s inspiration for writing down this equation came from his role
model Dirac, and in fact, this equation both modifies and generalizes the Dirac equation to the
case of solid materials.
Bordering the equation on the top and bottom is a diagram representing the paths of electron
spins along the edges of a quantum spin Hall material, which can be derived from this equation.
At the very bottom is the motto of Stanford University, which translates as “The Air of Freedom
Blows.”
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Meanwhile, carved into the back of the tombstone are Shoucheng’s favorite lines from William
Blake’s poem:

As of today, this tombstone has been safely installed at Shoucheng’s burial site in Half Moon
Bay.
Yet Shoucheng, it was really you who raised this tombstone, for us and for our generation.
At a memorial event for Shoucheng held at the Stanford physics department, his dear friend and
colleague Nobel laureate Prof. Bob Laughlin spoke emotionally of Shoucheng: “He was one of
the greatest gifts that China has ever given to us, like his mentor C. N. Yang, … and we were
very fortunate having him with us.… His loss isn’t just a disappearance of a friend, [but] the
metaphor that always sticks in my mind is that of the soldier who didn’t come home. This is a
person who was born in Shanghai, went up through the system, went abroad, conquered
monsters abroad, rose in power, became influential, and brought a benefit back to his people -just as all mythic heroes do. So he wasn’t just a physicist, he was a very special Chinese. And the
poem that sticks in my mind all the time, is: ‘There is a corner of a foreign field that is forever
England.’”
At the beginning of this year, Shoucheng’s former student Prof. Jiangping Hu wrote a memorial
essay dedicated to him titled “A Great Tree Now Vanished.” Now that the great tree is gone, its
shade and protection have also vanished. But Shoucheng’ scientific discoveries and his spirit of
pursuing excellence have been embedded in the surrounding saplings. I have a vision that one
day all those small trees will grow into a forest. Only then, their father and teacher will smile
down from heaven.
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As for myself at this moment, I wish to say to Shoucheng: “If love between two sides can last for
eternity, need they stay together day and night?”
– Barbara Zhang, 2019 Qingming Festival

Lastly, I wish to thank the many relatives and friends who were with me and cared for me in my
grief. Only through your unconditional support was I able to summon my courage and gather my
strength. This journey, from organizing Shoucheng’s notes and my first thoughts, to completing
this essay, was my emotional struggle and dedication to his love. I would especially like to
acknowledge Bei Qin, Kelly Zhang Steele, Jianyong Chen, Faye Ye, Biao Lian, Chris Lu, and
Yihan Wang for their help and guidance in my writing process. Special thanks to Brian Zhang
for helping me translate this article into English.
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