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Physicists believe they have solved proton size mystery
Description

Recent studies have focused on the measurement of the proton's radius, which has caused confusion in the
scientific community. Several experiments have produced different results over the years. In 2010, an
international team reported a value of 0.84 femtometers. This measurement led to a discrepancy in the
understanding of the proton’s size, which is important in physics.

In 2013, the same team confirmed their finding through muon-based experiments, producing a similar
measurement. Researchers later conducted a 2016 experiment with a heavier hydrogen isotope, which also
supported the 2010 result. However, studies in 2017 and 2018 using regular hydrogen showed mixed
results. The 2017 study matched the 2010 value, while the 2018 measurement suggested a larger size.

In 2019, scientists from York University aimed to clarify the conflicting results. They measured the proton's
radius using electrons and found a value of 0.833 femtometers, again aligning with the earlier finding.

Most recently, two studies used advanced techniques in vacuum chambers with lasers to examine hydrogen
atoms. These studies confirmed that the proton has a radius of about 0.84 femtometers, consistent with the
original 2010 measurement. As physicist Juan Rojo noted, the proton radius should be a universal property,
and these papers provide different methods to reach the same conclusion.

Vocabulary List:

. measurement //'mezarmant// (noun): a number that shows size or amount
discrepancy //d1'skrepansi// (noun): a difference between two things that should match
isotope //'a1ss,toup// (noun): a type of atom with extra or fewer neutrons

muon //'mju:an// (noun): a tiny particle similar to an electron

vacuum //'vaekjusm// (noun): a space with no air inside

ou AW

techniques //tek'ni:ks// (noun): special ways to do something correctly

Comprehension Questions

Multiple Choice

1. What value of the proton's radius did the international team report in 20107
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Option: 0.84 femtometers
Option: 0.833 femtometers
Option: 0.85 femtometers
Option: 0.8 femtometers

2. In what year did researchers conduct an experiment with a heavier hydrogen isotope?

Option: 2010
Option: 2013
Option: 2016
Option: 2018

3. What was the result of the 2018 measurement regarding the proton's radius?

Option: It matched the 2010 value
Option: It suggested a larger size
Option: It was inconclusive

Option: It confirmed the 2016 finding

4. Which university conducted research in 2019 to clarify conflicting results about the proton's radius?

Option: Harvard University
Option: Oxford University
Option: York University
Option: Stanford University

5. According to recent studies, what is the proton's radius confirmed to be?

Option: 0.84 femtometers
Option: 0.85 femtometers
Option: 0.82 femtometers
Option: 0.83 femtometers

6. What measurement technique did the most recent two studies use to examine hydrogen atoms?

Option: Microscopy

Option: Vacuum chambers with lasers
Option: Ultrasound

Option: Magnetic resonance

True-False

7. The 2010 measurement of the proton's radius was later adjusted in subsequent years.
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8. The measurements from 2017 and 2018 were consistent with each other.

9. All experiments conducted from 2010 to 2019 produced different results.

10. The measurement of 0.833 femtometers was reported by scientists from York University.

11. Juan Rojo stated that the proton radius should be a variable property.

12. The proton radius measurements have shown an overall agreement with the original findings.

Gap-Fill

13.In 2010, an international team reported a proton radius value of femtometers.
14. The 2016 experiment used a heavier hydrogen isotope to support the result.
15. The 2018 measurement suggested a size compared to the earlier findings.

16. The 2019 measurements from York University aligned with the earlier finding of
femtometers.

17. The recent studies used advanced techniques in vacuum chambers with

to confirm the proton's radius.

18. Most measurements confirmed that the proton has a radius of about

femtometers.

Answer

Multiple Choice: 1. 0.84 femtometers 2. 2016 3. It suggested a larger size 4. York University 6. Vacuum
chambers with lasers

True-False: 7. False 8. False 9. False 10. True 11. False 12. True

Gap-Fill: 13. 0.84 14. 2010 15. larger 16. 0.833 17. lasers

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

1. What property describes how easily a substance can catch fire?
Option: Ignition point
Option: Flammability
Option: Combustibility
Option: Extinction point

2. What term refers to anything related to the moon?

Option: Solar
Option: Celestial
Option: Lunar
Option: Stellar

3. Which force keeps the planets in orbit around the sun?

Option: Electromagnetic force
Option: Gravity
Option: Friction
Option: Inertia

4. What do we call the natural home or environment of an organism?

Option: Biome
Option: Ecosystem
Option: Habitat
Option: Community

5. What is the process of starting a fire called?

Option: Quenching
Option: Extinguishing
Option: Igniting
Option: Combusting

6. What term is used to describe robots or beings that resemble humans?
Option: Cyborg
Option: Humanoid
Option: Artificial intelligence
Option: Automaton

7. What is a presentation used to explain a concept or show how something works called?

Option: Exhibition
Option: Demonstration
Option: Lecture
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Option: Workshop

8. What term describes the process of changing to fit new conditions?

Option: Adhere
Option: Adapt
Option: Adopt
Option: Adjust

9. What term refers to the physical features of a landscape?
Option: Topography
Option: Landscape
Option: Terrain
Option: Geography

10. What do we call urgent situations that require immediate action?

Option: Calamities
Option: Incidents
Option: Disasters
Option: Emergencies

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

11. A famous magician and his assistant formed a remarkable in the show.

12. The upcoming movie was promoted with an exciting that highlighted key

scenes.

13. Arocket acts as a , traveling through the air at high speed.

14. The was called to fix the broken engine in the car.

15. The store had a checkout where customers paid for their items.

16. In science fiction, characters can instantly from one location to another.

17. The company plans to its new product next month.

18. The software includes of retro gaming systems for improved user experience.

19. The computer's must be updated to run the latest software efficiently.
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20. The engineers used an for rapid prototyping of digital circuits.

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

21. The retro style of the clothing brought back memories of the 1980s.

22. The advertisement was deemed misleading due to exaggerated claims.

23. Accurate measurement is crucial in scientific experiments to yield reliable results.

24. There was a discrepancy between the reported and actual figures in the report.

25. An isotope is a variant of a chemical element that has the same number of protons but a different
number of neutrons.

26. A muon is a subatomic particle similar to an electron but with a much greater mass.

27. A vacuum refers to a space devoid of matter, including air.

28. Research scientists frequently use advanced techniques to analyze data efficiently.

29. The rugged terrain made it challenging for the hikers to reach the summit.

30. Emulation technology allows newer systems to run software designed for older platforms.

Answer

Multiple Choice: 1. Flammability 2. Lunar 3. Gravity 4. Habitat 5. Igniting 6. Humanoid 7. Demonstration
8. Adapt 9. Terrain 10. Emergencies

Gap-Fill: 11. duo 12. trailer 13. projectile 14. mechanic 15. counter 16. teleport 17. launch 18. emulation
19. hardware 20. FPGA

Matching sentence: 1. retro 2. misleading 3. measurement 4. discrepancy 5. isotope 6. muon 7. vacuum
8. techniques 9. terrain 10. emulation
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