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Breakthrough in Understanding the Universe’s Fundamental Forces at
the Large Hadron Collider

Description

Researchers from the University of Rochester, in collaboration with CERN, have made significant strides in
measuring the electroweak mixing angle, a critical aspect of the Standard Model of Particle Physics. The
team's work, built on years of involvement at CERN, enhances our understanding of the universe's
fundamental forces.

Led by Professor Arie Bodek, the Rochester team achieved a groundbreaking milestone in measuring the
electroweak mixing angle with unprecedented precision. These measurements were conducted at CERN by
colliding protons, advancing our knowledge of particle physics.

The University of Rochester has a rich history of contributions to CERN, particularly through the Compact
Muon Solenoid (CMS) Collaboration. This collaboration involves researchers like Regina Demina and Aran
Garcia-Bellido, along with graduate and undergraduate students, in exploring the basic principles of the
universe.

The CMS Collaboration, comprising scientists from around the world, plays a vital role in high-energy physics
research. Their work at CERN's Large Hadron Collider aims to understand the fundamental particles and
forces shaping our universe, including key discoveries like the Higgs boson in 2012.

By analyzing proton-proton collisions at the LHC, the CMS Collaboration made precise measurements
related to the electroweak theory. This provides valuable insights into how different forces interact,
deepening our understanding of matter and energy at a fundamental level.

Overall, the Rochester team's innovative techniques and dedication to precision testing have ushered in a
new era of scientific discovery at CERN. Their work showcases the importance of international collaborations
in unraveling the mysteries of the universe.
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Vocabulary List:

1. Electroweak /clek'trouv,wi:k/ (adjective): Relating to a fundamental interaction in particle physics that unifies
electromagnetic and weak forces.

N

Collaboration /ka,laeba'rerfan/ (noun): The act of working together with one or more people organizations or
researchers in a common effort.

Precision /pri'sizan/ (noun): The quality of being exact and accurate.
Milestone /'mail,stoun/ (noun): An important event or point in development.
Collisions /ka'lizanz/ (noun): Instances where two or more particles come together with force.

o v e w

Fundamental /.fan.da'men.tal/ (adjective): Forming a necessary base or core; of central importance.

Comprehension Questions

Multiple Choice

1. Where did the University of Rochester researchers collaborate to measure the electroweak mixing angle?

Option: Fermilab
Option: CERN
Option: NASA
Option: MIT

2. Who led the Rochester team in measuring the electroweak mixing angle?

Option: Regina Demina

Option: Aran Garcia-Bellido

Option: Professor Arie Bodek

Option: Regina Demina and Aran Garcia-Bellido

3. The CMS Collaboration primarily focuses on research in which field?

Option: Climate Science
Option: Quantum Computing
Option: High-Energy Physics
Option: Biology

4. What major discovery was made by the CMS Collaboration at CERN in 20127
Option: Dark Matter
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Option: Exoplanets
Option: Higgs boson
Option: General Theory of Relativity

5. What type of collisions did the CMS Collaboration analyze at the LHC?

Option: Electron-positron
Option: Proton-neutron
Option: Proton-proton
Option: Photon-photon

6. What is one outcome of the measurement of the electroweak theory by the CMS Collaboration?

Option: Deeper understanding of gravity
Option: Insight into forces interaction
Option: Origin of dark matter

Option: Applications in nuclear engineering

Answer

Multiple Choice: 1. CERN 2. Professor Arie Bodek 3. High-Energy Physics 4. Higgs boson 5. Proton-proton
6. Insight into forces interaction

Vocabulary quizzes

Multiple Choice ( Select the Correct answer for each question. )

1. Which branch of physics deals with the behavior of physical bodies when subjected to forces or
displacements?

Option: A. Chemistry
Option: B. Mechanics
Option: C. Biology

Option: D. Astronomy

2. What term is used to describe something that attracts and holds attention or interest?
Option: A. Boring
Option: B. Captivating
Option: C. Dull
Option: D. Mundane

3. In biology what refers to the process of genetic change in response to environmental conditions?
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Option: A. Evolution
Option: B. Adaptation
Option: C. Mutation
Option: D. Reproduction

. What term is used to describe the impact between two or more objects in motion?

Option: A. Fusion
Option: B. Collision
Option: C. Explosion
Option: D. Separation

. How does someone feel when they are looking forward to something with excitement?

Option: A. Weary
Option: B. Apathetic
Option: C. Eagerly
Option: D. Indifferent

. What term is used to describe something given or received as an equivalent for services debt loss injury

or suffering?

7.

Option: A. Punishment
Option: B. Compensation
Option: C. Reward
Option: D. Gift

What do you call periods when something is not working or available especially electricity or water

supply?

Option: A. Surplus
Option: B. Outages
Option: C. Efficiency
Option: D. Abundance

. Which type of knowledge is essential basic and foundational to a particular field or subject?

Option: A. Advanced
Option: B. Superficial
Option: C. Fundamental
Option: D. Optional

. What term describes the action of working together to produce or create something?

Option: A. Sabotage
Option: B. Collaboration
Option: C. Competition
Option: D. Isolation
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10. What is a significant point or event in the development or progress of something?

Option: A. Starting point
Option: B. Milestone
Option: C. End point
Option: D. Regression point

Gap-Fill ( Fill in the blanks with the correct word from the vocabulary list. )

11. Companies plan to gain a competitive advantage in the market.
12. Virtual reality offers a(n) experience that feels real.

13. Surgical procedures require a high level of to ensure accuracy.
14. Workers are often provided with fair for their hard work.

15. His contributions to the project were duly by theteam.

16. The detective will ___ the crime scene to gather evidence.

17. The new invention was hailed as a achievement in the field.

18. Self-driving cars operate with decision-making capabilities.

19. The spies arranged to meet at a secret point.

20. Facing constant technical issues can be a experience.

Matching Sentences ( Match each definition to the correct word from the vocabulary list. )

21. The falcon is known for its incredible speed and agility.

22. Her sense of humor was described as fun and .

23. The director decided to produce a modern of the classic film.

24. theory unifies electromagnetism and the weak nuclear force.

25. The actor delivered an outstanding in the leading role.
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26. Team is essential to achieve success in complex projects.

27. Economic markets can experience periods of uncertainty and .

28. Graduating from college was a significant in her life.

29. Peer reviews provide essential of scientific research findings.

30. The company aimed for seamless of its various departments.

Answer

Multiple Choice: 1. B. Mechanics 2. B. Captivating 3. B. Adaptation 4. B. Collision 5. C. Eagerly 6. B.
Compensation 7. B. Outages 8. C. Fundamental 9. B. Collaboration 10. B. Milestone

Gap-Fill: 11. strategically 12. immersive 13. precision 14. compensation 15. acknowledged 16. investigate
17. groundbreaking 18. autonomous 19. rendezvous 20. frustrating

Matching sentence: 1. Peregrine 2. quirky 3. remake 4. Electroweak 5. performance 6. collaboration 7.
instability 8. milestone 9. validation 10. integration
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