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To all of the curious girls who came before us,


And all who are yet to follow.
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This anthology was created with one purpose in mind: to introduce the next generation of curious girls1 to the fascinating world of science. It is written for middle-grade readers (ages eight to twelve) who are curious about science and working to figure out their role in their world. Whether you’re the parent nurturing a girl’s curiosity or a fellow scientist eager to pass the torch, this collection is for you.


The idea for this anthology was sparked by a simple question I posed at a women’s networking lunch during a fluid dynamics conference: “What stories can we tell girls and young women to encourage them to join us in this field?” In those that answered this question, I found a strong and resilient group of women who helped create this book and, by doing so, helped me found the Stories of Women in Fluids (SOWIF) Initiative.*


This question also led to a powerful realization—that sharing our stories can be one of the most effective ways to inspire and engage. The women who contributed to this anthology have not only shared their science but have also opened a window into their personal lives, blending science communication with personal narrative.


For many of these women, science is more than just a career; it’s an integral part of who they are. Through this collection, our goal is to encourage young women to see themselves in the same light—as future scientists and explorers who can change the world.


This anthology focuses on fluid dynamics, a field of science that touches nearly everything that flows around and within us yet doesn’t get much attention in early science classes. Fluid dynamics governs the air we breathe, the water we swim in, the design of airplanes, and even the beating of our hearts. Simply put, it’s the study of how liquids and gases move, and it’s something we experience every day, whether we’re aware of it or not.


To parents reading this: We encourage you to place this book in the hands of your children. The world needs more curious girls in science, technology, engineering, and mathematics (STEM). Let them explore the stories of today’s women in science. By sharing these stories, you are giving them modern role models they can relate to and are introducing them to the wonders of fluid dynamics. Nurture their curiosity and encourage their questions. They’ll see that science is for everyone—no matter their gender, culture, or background.


To the fellow scientists reading this: We’re sure you understand how vital age-accessible science communication and outreach is for middle graders. We created this genre of science storytelling to blend science communication with personal narrative, hoping to make a stronger connection with those that read about our science. We invite you to join us in this initiative. Share your stories, your science, and your passion with the next generation of curious girls who are eager to learn.


Let’s make a lasting impact. Together, we can create and inspire a more diverse, inclusive, and exciting future for STEM where science thrives because it reflects the diversity of those who practice it.


With gratitude and anticipation,


KELLI HENDRICKSON


Founder and Principal Instigator of the Stories of Women in Fluids Initiative







	1. Throughout this anthology, we use the terms “girl” and “woman” to encompass all femme-identifying scientists and young adults.



	* The Stories of Women in Fluids Initiative (storiesofwomeninfluids.org) aims to expand beyond this book. Through future anthologies, mentorship, and outreach, we are working to foster a thriving and inclusive community that celebrates and supports women in science.
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Dear Curious Girl,


What are you curious about?


Have you ever lain in a meadow, watching the clouds dance across the sky, and wondered how the wind shapes the clouds? Or sat on a bumpy airplane ride, wishing the pilot could make the ride smoother?


The invisible air around us is always moving. Its movement pushes the leaves, sways the grass, and shapes the clouds above.


As you wander through the zoo, do you wonder how fish and seals swim as effortlessly as we walk? Have you tried to swim faster without working harder and wondered how it’s done? Water flows all around us; its motion and how we can move through it is full of mysteries waiting to be discovered.


The world is full of flowing wonders—of air, water, even your blood—that are waiting to be explored. And who better to uncover their secrets than someone as curious as you?


Inside this book, you’ll find stories about girls who, just like you, wanted to understand the why and how of the world around them. From watching waves crash on the beach to seeing swirling smoke patterns on a drive through the Himalayas, they wondered, observed, and explored.


Through their curiosity, they discovered something they found remarkable: a field of science called fluid dynamics—the study of how air, water, and other fluids move and flow.


Today, these girls are scientists, engineers, and problem solvers. They work in exciting careers where they continue to satisfy their curiosity. Their stories—part story, part science—show that curiosity can take you on an adventure anywhere.


Some stories are about a single moment of curiosity and discovery. One girl, determined to shave seconds off her swim time, learned that the position of her body in the water reduced drag, letting her swim faster. Another girl, fascinated by how the wind made the leaves fold, ran an experiment on a hike with her dad. Armed with a fan, she tested how much each a leaf bent based on its size and stiffness.


Other stories follow a longer journey, from that spark of curiosity to becoming a fully-fledged researcher. One girl, noticing her grandmother’s struggle with memory loss, took on the challenge of designing tiny fluids labs to help doctors develop new medicines faster. Another girl, in love with both science and sports, discovered how the way she released a cricket ball could make it swing through the air and deceive the batsman.


These stories don’t just stop at curiosity—they take you deeper into the science of how things move and flow. Along the way, you’ll learn about fluid dynamics alongside these girls. You’ll find even more science in the Curious Girls Notes. And you’ll see just how far your curiosity can take you.


If you find yourself even more curious as you read, don’t worry! When you reach the end of the last story, the epilogue will guide you deeper into the world of scientific research and show you how to follow your own curiosity into the field of fluid dynamics.


The women who wrote these stories come from different cultures and countries. Even so, they all started out just like you—curious, observant, and full of questions.


Now they are scientists, engineers, and experts in fluid dynamics. They are students, researchers, and professors working to solve problems and unlock mysteries. Their work includes everything from large rockets lifting into space down to the small blood cells traveling through our veins. Their stories will show you the joy and challenges that working in science can bring.


As you turn these pages and meet each of us, we hope that you find a little bit of yourself in each story and learn a little about the science we are so passionate about. Who knows? Maybe one day, you’ll join us and become the next fluid dynamicist uncovering the secrets of the world that flow around us.


Keep following your curiosity,


THE SOWIF INITIATIVE
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windswept thoughts

The Story of a Girl Who Is Curious about Leaves
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MRUDHULA BASKARAN


My favorite oceanographer Jacques-Yves Cousteau once said, “When one man, for whatever reason, has the opportunity to lead an extraordinary life, he has no right to keep it to himself.”


Here I will share a discovery I made when I was younger, which rendered my life truly extraordinary ever since.


It was Friday, and I had just returned home from a day of school. I was ten.


My homework assignments lay in my school bag. I would get to them later that weekend. Now, I had something very exciting to look forward to. I shook the mud off my shoes at the main door and ran to my room to pack my backpack. My father and I were going backpacking in the forest, and I needed my essentials.


My notebook was where I kept all of my lists. I flipped to the page that had the essentials for this trip:




	Binoculars


	Notebook + pencils to draw


	Polaroid camera


	Bag to bring back leaves





I glanced around my bedroom; my walls were covered with photos and glass cases of leaves I’d collected on previous trips—maple, oak, ginkgo, birch, and poplar, to name a few.


I adored leaves. The only thing I loved more than their beauty was the way they moved. The way they danced in the wind. How they shifted when the wind blew against them. How they sometimes gently whistled or resiliently hung on to their branches despite the wind threatening to rip them away.


Backpacking was a combination of all things I loved: Walks in the forest. Being outdoors. Making campfires and doing things with my hands. I had always known I learned best by doing, and during backpacking, the world became my canvas and my ideas, the paint.


The next morning, my father drove us to the start of the trail, and we began our hike.


Instantly, he said, “I have a surprise for you.”


“What is it?”


“I brought a tent for us to camp outdoors!”


The day was off to a fantastic start. It was sunny, and the forest was quiet. We began walking up the mountain, passing by oaks and poplars, aspen trees whose branches showed new buds emerging, and pines that hadn’t lost their needles over the winter.


We stopped in the shade of a maple tree for lunch. The wind that had been calm and well-behaved so far decided to strengthen. The trees near us were bending in the wind together. Their thickets of small leaves were all bending together, and the entire tree seemed to bend as one unit.
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It looked like the behavior of wheat fields I had seen on windy days at a farm.


Looking closely at the maple leaves above me, I observed something completely different from the trees with small leaves. Each individual maple leaf had folded in on itself. Some leaves were merely folded in half while others were completely rolled up like small carpets in furniture shops.


Why is it that some maple leaves are rolled more tightly than others? I must have wondered this aloud because my dad responded to my question with a question.


“Do you think the wind has something to do with it?”


I finished my sandwich in two bites and stood up from the stump where I was seated.


I plucked a maple leaf from the tree and held it in the air above me. When the wind blew very violently, the leaf curled in on itself, and it was difficult to hold on to the small stem. When the wind was gentler, the leaf bent less. I realized the connection between how hard the wind blew and how much the leaf responded. I thought back to earlier that day when we had just started the hike. The wind had not been so intense, and the leaves of trees did not curl up or move around. They had just lain still and tried to soak up the sun.


I tried to demonstrate this to my dad. “Hey, look!” I yelled, holding up the maple leaf. But the wind was blowing very randomly, and there would be strong gusts. It was hard to show the connection between the wind strength and how much the leaf folded around itself when I could not precisely control the direction or the strength of the wind.


My dad chimed in, “The wind is definitely hard to predict. Can you think of a way to get a more controlled flow of air? Let’s keep going and make camp soon. Maybe you’ll get some ideas along the way.”


I plucked a few maple leaves and stuffed them carefully in my plastic bag. My head teemed with ideas the rest of the way to the summit. How could I control the wind? I could try blowing against the leaves while I held them still. But was there a way to get the wind to blow gently and then more strongly against the leaves exactly when I wanted them to?


The answer appeared momentarily.


The mountaintop lay above the tree line. The sun peered out from behind the clouds radiantly, covering us in heat. The wind seemed to have disappeared. Sweaty from the exertion, my father reached into his bag and pulled out a small, battery-powered fan and began moving it around his face. Suddenly, he stopped and stared at the fan. The idea must have hit us both at the same time, as he turned my way and grinned.


Snatching the fan from my father’s outstretched hand, I shouted, “Eureka!”


I grabbed a maple leaf from my bag and held it by its stem with my left hand. I turned on the fan with my right hand, keeping it at its lowest intensity and holding it an arm’s length away from the leaf. The leaf bent gently and just began to fold along the stem running through the center of the leaf. When I increased the fan’s intensity, the leaf folded and then it began to roll up, just like the maple leaves had done in the heavy wind.


My newfound discovery thrilled me, leaving an aftertaste of invincibility. My test had shown that leaves respond directly to the way the wind blows.


If there is no wind, the leaves are still. When there is wind, they adjust how they respond, whether by lightly bending or fully rolling up.


I thought, Surely all leaves must respond in the same way. Earlier, I saw how the trees with small leaves bent as one big group because the branches were so thin. The maple leaves, which were larger, folded in on themselves. All of these leaves were trying to reduce how much of them the wind was trying to blow against.


I instantly began testing my theory on whatever plants I could pull up around the mountain summit. Tall blades of grass bent more in stronger winds from the small hand fan, compared to gentler winds.


I ran to a spot on the summit where a dark green plant with thick leaves was growing.


My dad chuckled and said, “Indian rubber plant. That is a ficus!”


I grabbed a fallen leaf from beside the ficus and held it up to my hand fan. I then watched my moments of scientific joy collapse before my eyes.


The ficus leaf remained still and refused to bend. I increased the intensity of the hand fan and desperately started blowing at the ficus leaf, but it refused to roll up like the well-behaved maple leaf had done. A tear slipped down my sweaty face. My success as a scientist had been so short-lived. My inner Romulus Augustus emerged as I cried, “‘Tis the fall of Rome!”


My dad heard my cry of disappointment. “What do you think is different about the ficus? Let’s think of it as we make camp.”
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I grabbed some more fallen ficus leaves dejectedly, and we left the summit.


“Don’t feel down about not finding all the answers. Science is bit like that. It takes its own time for the answers to appear!”


I sat before the campfire my dad built to brighten my mood, replaying the day in my head. Why had the ficus refused to bend? I fiddled with a blade of grass, bending it back and forth, until it suddenly snapped. That’s when it hit me: Different plants are tougher to bend than others. I grabbed another blade, this time a bit thicker, and bent it this way and that, deep in thought.


Minutes later, I looked down at the grass in my hand, noticing how that blade of grass had remained resilient to my forceful bending, while the other blade was instantly torn up. I had just been playfully bending these blades of grass, not really putting too much of my strength into it. And yet one remained so much more robust than the other.


A realization hit me: Could different plants require different strengths to force them to bend? Could a maple leaf be easier to bend than a ficus, just from differences in the inherent nature of the plants? I brought out a ficus from my bag. I had to push very strongly against the leaf to get it to bend. The maple leaf required almost no force and bent instantly.




CURIOUS GIRL NOTE—Why do only some leaves roll up in the wind?




	They are trying to reduce how much of them the wind tries to blow against.


	Different plants require different wind strengths to force them to bend.


	Maple leaves bend easily, but ficus leaves need a more forceful wind to bend them.







The wind slowly picked up. Earlier we had heard a soothing whistling of the air passing through leaves. Now, we heard howls and shrieks.


I held the ficus stem out in my hand and watched as the wind pelted the leaf. Finally, when the wind hit the leaf forcefully enough, I noticed a small bending of the ficus leaf. It slightly began to fold on itself just as the maple had done in gentle winds. A soothing calm washed over me as I clasped the leaf with both hands.


I retreated into my tent and pondered over my discoveries.




CURIOUS GIRL NOTE—Discoveries of the day:




	Plants bend more in stronger winds than in gentler winds. Some plants even roll up!


	Plants behave differently to winds of the same intensity. A ficus leaf will bend less than a maple leaf in the same wind.







“Was the discovery about the ficus reasonable?” I asked.


My dad chimed in, “Well, a ficus on top of a mountain has to deal with much heavier winds. It has to be hardier than a leaf on the side of the mountain. It makes a lot of sense that it takes more force to bend a ficus than a maple leaf.”


A ficus on top of the mountain did have to deal with harder weather conditions than a tree below the summit. The summit was mostly filled with hardy shrubs—very rarely trees. The fervor of discovery, which had temporarily been hushed when I had first picked up the ficus leaf, returned. The cries of the wind gave voice to my exhilaration.


Different plants survive in different ways, but they also have some things in common. Most plants are flexible, even if some bend more easily than others. A ficus is flexible but not as flexible as grass or a maple leaf. And depending on how hard the wind blows, plants will bend different amounts.


I turned on the fan and watched the maple leaves roll up. I held my hand outside the tent and watched the ficus bend in the merciless wind. I stepped inside and closed the door. Retreating calmly into my sleeping bag, I fell asleep in the warmth of my own satiated curiosity.
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super sensor

The Story of a Girl Curious about Seal Whiskers
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BANAFSHEH SEYED-AGHAZADEH


As I walked toward the meeting room, I felt super excited to meet my team of graduate students and discuss what I thought could turn into one of the coolest projects in the lab. Being a professor had its perks—especially leading a research lab full of brilliant students who were always ready for the next big idea. But as I opened the door, I saw everyone sitting around the table with anxious faces, clearly wondering what this sudden, out-of-schedule meeting was about.


“Do you want to work on a whisker project?” I could hear this question in my head and couldn’t help but laugh at the thought. The question was followed by bewildered looks. They probably thought I was sleep-deprived from my newborn or under too much pressure from work. They looked puzzled at each other and finally gave me polite, awkward smiles.


“Sure … but did you say whisker? What about whiskers?” one brave student finally asked, smiling but clearly still puzzled.


Now it was time for me to sell the project. “Well, not any whisker, but super whiskers!” More silence in the room. “Okay, not exactly super whiskers, but harbor seals’ whiskers.” Still, no response. I continued, “You know, harbor seals have a unique capability to use their whiskers to sense their surroundings in water, which, if you think about this, ties into fluid dynamics—the general theme of our research lab!” I gradually saw their interest pique.


“So what do you want us to test exactly?” they asked.


“I want us to figure out how this sensing in the fluid environment works,” I replied.


“But why is this topic important? Shouldn’t a biology major be looking into this problem? I can talk to my biology professor for help,” one student suggested.


“Hold your horses!” I said with a smile. “The reason this topic is so important is that we can use how whiskers sense things to inspire new underwater sensors and tools that help avoid collisions and track targets. Think about how a seal uses its whiskers to feel around and avoid bumping into things in the water.


“But that’s not all—seals also use their whiskers to follow the movements of fish they’re hunting. This can help underwater robots avoid obstacles and follow moving targets.”




CURIOUS GIRL NOTE—Seals use their whiskers to sense the environment and hunt for fish:




	Whisker shape: flat, wavy, up-and-down bends.


	The shape and bending of the whiskers helps the seal detect the flow.


	Can we design underwater sensors and tools based on how seal whiskers “feel” the flow?


	Can we avoid obstacles and follow moving targets?







I turned to the student who mentioned their biology professor. “While this is our project, and I’m confident we have the skills as mechanical engineers to tackle it, working together with biology experts can definitely enhance our understanding.”


Catching my enthusiasm, they left the room buzzing with questions and interesting ideas.





Many months later, after countless hours of studying the biology of marine animals, discussing various design, modeling, and manufacturing techniques, my team gathered in that same room and presented their findings with palpable excitement.


“When a fish swims nearby, it leaves behind a trail of swirling water, like footprints in the sand.”


“As seals glide through these swirling trails, their whiskers dance among the whirls, causing their cheeks to twitch and guiding them to the fish that left the footprint.”


It was their turn to surprise me. “Do you know what an actual whisker for the seal looks like?”


Like a magician pulling a rabbit from a hat, they pulled a replica of a tiny whisker from a sack.


It looked strange! Unlike a typical whisker with a round, uniform shape, this whisker was flat and had wavy, up-and-down bends along its length.


“Where did you find this?” one asked.


“We found 3D-scanned dimensions of an actual whisker taken from a seal at an aquarium. We used these dimensions to create a 3D model in computer-aided design software. Thanks to the 3D printer in our lab, we were able to print a scaled model of the whisker, capturing every tiny detail you see here.”
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