
Reflection on Rice University's MACHI Program 

Rice University, located in Houston, Texas, is a top-tier private research institution renowned for its 

strengths in science, engineering, and interdisciplinary collaboration. With a strong focus on 

innovation and academic excellence, it offers students access to state-of-the-art facilities and the 

opportunity to engage with leading researchers. As part of its ongoing commitment to global 

engagement and educational equity, Rice hosts the MACHI Program, which provides a five-week 

immersive research internship specifically designed for a diverse cohort of female STEM students 

from Taiwan. The program aims to help bridge the gender gap in STEM fields and foster 

international collaboration by offering research opportunities, English language enrichment, cultural 

exchange, and mentorship from Rice faculty and students. 

Research Environment and Daily Schedule 

During the program, I joined Professor Guido Pagano's quantum simulation lab, working alongside 

four PhD students, a postdoc, and several undergraduates on trapped-ion quantum simulation—an 

emerging field combining atomic physics, quantum mechanics, and optical engineering. The lab 

culture balanced independent inquiry with collaboration, creating an ideal learning environment. My 

typical day began at 9:00 AM with experiment design, equipment troubleshooting, or data analysis. 

Weekly meetings with Professor Pagano connected our individual projects to broader research goals 

while providing space for questions and feedback. The most valuable aspect was daily mentorship 

from George, a PhD student specializing in laser systems, who guided me through technical 

challenges from setting up stabilization systems to interpreting results. This hands-on mentorship 

offered insights into experimental quantum physics that no textbook could provide. 

Research Challenges and Breakthroughs 

During my research on laser stabilization for quantum simulation, I faced the significant challenge of 

building an entire system from scratch—my first opportunity to apply theoretical electrical 

engineering concepts to quantum research. The design required integrating photodetectors, feedback 

circuits, and precision controllers to address the stringent stability requirements of quantum 

experiments. Each technical obstacle prompted me to revisit foundational concepts, creating a 

valuable interplay between theory and application that deepened my understanding of both electrical 

engineering and quantum optics. This experience taught me that effective research requires not just 

theoretical knowledge but the ability to adapt it into practical solutions. I gained confidence in 

bridging concepts with experimental realities, a skill that will serve me well in future applied physics 

endeavors. 

Research Presentations and Cross-Disciplinary Exchange 



Two key events enhanced my scientific communication skills during the MACHI program: weekly 

research group presentations and a program-wide poster session. In lab presentations, I learned to 

effectively communicate complex quantum optics concepts to specialists, receiving valuable 

feedback that improved both my technical approach and presentation style. The poster session 

exposed me to diverse research across disciplines, including machine learning, material science, 

astronomy, and various quantum approaches. This cross-disciplinary interaction taught me to adapt 

my communication for different audiences—emphasizing concepts and results when speaking to 

non-physics majors while focusing on detailed theories with fellow physics researchers. Questions 

from diverse perspectives revealed new applications for my work, such as potential uses in optical 

communications suggested by engineering students. These experiences developed my ability to 

communicate effectively across scientific disciplines, a skill essential for collaborative research. 

Cultural Exchange and Personal Growth 

The MACHI program's emphasis on cultural exchange created a rich environment for personal 

growth beyond scientific training. Living and working alongside American students provided 

continuous opportunities to improve my English communication skills, especially scientific 

terminology and colloquial expressions used in laboratory settings. 

Our cohort of Taiwanese women in STEM formed a supportive community where we could share 

challenges and successes. Regular reflection sessions facilitated by program coordinators encouraged 

us to discuss cultural differences we observed in research approaches, educational systems, and 

professional interactions. These discussions helped me develop greater cultural sensitivity and 

adaptability, skills that will serve me well in the increasingly international field of physics research. 

Conclusion 

My participation in Rice University's MACHI program transformed me both academically and 

personally. During these five intensive weeks, I gained hands-on experience in quantum physics 

through my laser stabilization project for quantum simulation. The program's blend of research, 

interdisciplinary exposure, cultural exchange, and networking clarified my career path while 

developing my technical and communication skills. I overcame design challenges, gained insights 

into American research culture, and built lasting professional relationships. The program's support 

for women in STEM strengthened my commitment to physics and promoting gender diversity in the 

field. Returning to Taiwan, I bring enhanced technical abilities and a global perspective on scientific 

collaboration that will shape my future in applied physics. 
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