
Breakthrough in Time Measurement: Physicists Discover New Method

Description

Measuring the passage of time in our world of ticking clocks and oscillating pendulums seems
straightforward - just count the seconds between 'then' and 'now'.

However, at the quantum level of buzzing electrons, predicting 'then' is not always possible, and 'now' often
dissolves into vagueness. In such scenarios, a stopwatch won't suffice.

An innovative approach to this timekeeping challenge was proposed in a 2022 study by researchers from
Uppsala University in Sweden, focusing on the wave-like behavior of Rydberg states.

Rydberg atoms, inflated with lasers rather than air, house electrons in high-energy states far from the
nucleus.

Employing lasers to elevate electrons to higher energy states is a common practice, with the 'pump-probe'
technique utilizing a second laser to track electron movements and time progression, especially in ultrafast
electronics.

Manipulating atoms into Rydberg states proves valuable in developing components for quantum computers,
unveiling insights into electron behavior in such states.

Rydberg wave packets, the mathematical rules governing electron movement, create distinctive
interference patterns when multiple packets coexist, each marking a unique timespan.

Researchers successfully demonstrated that these patterns could function as quantum timestamps, being
consistent and reliable markers of temporal duration.

This novel method eliminates the need for a precise starting point, offering a unique approach to time
measurement, akin to determining the race time of an unknown sprinter against competitors of known
speeds.

By employing evolving Rydberg wave packets in combination with pump-probe spectroscopy, scientists can
timestamp events lasting mere trillionths of a second, with the potential to expand this technique for varied
conditions using different atoms or laser energies in future experiments.

This groundbreaking research was featured in Physical Review Research, showcasing the innovative strides
in quantum time measurement.

An adjusted version of this piece was previously published in October 2022.

Vocabulary List:

ESL-NEWS
www.esl-news.com

ESL-NEWS.COM

Page 1
www.esl-news.com



1. Rydberg /ˈrɪd.bɜːrɡ/ (adjective): Referring to atoms with one or more electrons in high-energy states far from the 
nucleus.

2. Oscillating /ˈɒs.ɪ.leɪ.tɪŋ/ (verb): Moving or swinging back and forth in a regular rhythm.
3. Interference /ˌɪn.təˈfɪə.rəns/ (noun): The combination of two or more waveforms to form a resultant wave.
4. Spectroscopy /spɛkˈtrɒs.kə.pi/ (noun): The study of the interaction between matter and electromagnetic 

radiation.
5. Timestamp /ˈtaɪm.stæmp/ (noun): A record of the time at which an event occurs.
6. Innovative /ˈɪn.ə.və.tɪv/ (adjective): Introducing or using new ideas or methods.

Comprehension Questions

Multiple Choice

1. What innovative approach to timekeeping was proposed in a 2022 study by researchers from Uppsala 
University? 
    Option: Using lasers to measure time intervals
    Option: Employing Rydberg states for time measurement
    Option: Developing a new type of stopwatch
    Option: Analyzing electron behavior in vacuum chambers

2. What is the purpose of the pump-probe technique in relation to electron movements? 
    Option: To cool down the electrons
    Option: To measure the speed of the electrons
    Option: To track electron movements and time progression
    Option: To create interference patterns

3. What do Rydberg wave packets create when multiple packets coexist? 
    Option: Distinctive interference patterns
    Option: Complete silence
    Option: Chaotic electron movements
    Option: No measurable effect

4. What can the patterns created by Rydberg wave packets function as? 
    Option: Quantum calculations
    Option: Quantum timestamps
    Option: Quantum teleportation devices
    Option: Quantum time machines
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5. What is the potential use of evolving Rydberg wave packets combined with pump-probe spectroscopy? 
    Option: Communication with alien species
    Option: Cancer treatment
    Option: Timestamping events lasting mere trillionths of a second
    Option: Weather prediction

6. Where was the groundbreaking research on quantum time measurement featured? 
    Option: Journal of Physics
    Option: Science Magazine
    Option: Physical Review Research
    Option: Nature Communications

True-False

7. Predicting time at the quantum level is always possible. 

8. Rydberg atoms house electrons in low-energy states close to the nucleus. 

9. Rydberg wave packets eliminate the need for precise starting points in time measurement. 

10. The Rydberg wave packets can only function as visual aids in quantum experiments. 

11. The pump-probe technique can be used for ultrafast electronics research. 

12. The quantum timestamps created by the patterns are inconsistent and unreliable. 

Gap-Fill

14. Researchers from Uppsala University proposed an innovative approach to timekeeping in a 

 study. 

15. Employing lasers to elevate electrons to higher energy states is common practice, with the 

 technique utilizing a second laser for tracking. 
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16. Rydberg wave packets are governed by mathematical rules and create distinctive patterns when 

. 

17. The patterns created by Rydberg wave packets can function as quantum . 

18. Physical Review Research showcased the innovative strides in quantum . 

Answer
Multiple Choice: 1. Employing Rydberg states for time measurement 2. To track electron movements and 
time progression 3. Distinctive interference patterns 4. Quantum timestamps 5. Timestamping events 
lasting mere trillionths of a second 6. Physical Review Research
True-False: 7. False 8. False 9. True 10. False 11. True 12. False
Gap-Fill: 14. 2022 15. pump-probe 16. multiple packets coexist 17. timestamps 18. time measurement

Vocabulary quizzes

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

1. What term is used to describe species that are at risk of extinction? 
    Option: Oscillating
    Option: Endangered
    Option: Detrimental
    Option: Infiltrating

2. What is the contamination of the environment with harmful substances known as? 
    Option: Cataclysmic
    Option: Pollution
    Option: Transmission
    Option: Interferance

3. What process involves the accumulation of substances in an organism? 
    Option: Ultra-dense
    Option: Bioaccumulation
    Option: Reservoirs
    Option: Interventions

4. Which type of pollutants are small plastic particles of less than 5mm? 
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    Option: Phenomenon
    Option: Microplastics
    Option: Infiltrating
    Option: Timestamp

5. What term is used to describe actions to reduce the severity of something? 
    Option: Mitigation
    Option: Enigma
    Option: Diffraction
    Option: Toxicity

6. What is considered a biological community of interacting organisms and their physical environment? 
    Option: Rydberg
    Option: Ecosystem
    Option: Spectroscopy
    Option: Innovative

7. Which term relates to interactions between different species? 
    Option: Endocrine disruptors
    Option: Interspecies
    Option: Infiltrate
    Option: Surveillance

8. The degree to which a substance can damage an organism is known as its: 
    Option: Ultra-dense
    Option: Toxicity
    Option: Enigma
    Option: Innovative

9. What term refers to the obstruction of a wave by another wave? 
    Option: Endocrine disruptors
    Option: Interference
    Option: Spectroscopy
    Option: Timestamp

10. What is the term for gradually seeping into something or somewhere? 
    Option: Diffraction
    Option: Infiltrating
    Option: Enigma
    Option: Rydberg
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Gap-Fill  ( Fill in the blanks with the correct word from the vocabulary list. ) 

11. Diseases can be  through various means. 

12. The conservation of  is vital for maintaining biodiversity. 

13. The company focused on developing  solutions to complex problems. 

14. Water  can serve as breeding grounds for disease vectors. 

15. The earthquake had a  impact on the region. 

16.  is used to analyze the interaction between matter and electromagnetic 

radiation. 

17. The mystery surrounding the old mansion was an intriguing . 

18. Every digital entry is marked with a specific  indicating the time of creation. 

19. The newly discovered star has an  core. 

20. The Northern Lights are a natural  that mesmerize viewers. 

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

21. The monitoring of behavior and activities for the purpose of gathering information is known as
surveillance.

22. Chemicals that interfere with the endocrine system can disrupt hormonal balance in organisms.

23. The Rydberg constant is used in calculating the wavelengths of spectral lines.

24. The bending of waves around obstacles is a characteristic of the phenomenon of diffraction.

25. The pendulum's motion was described as gently swinging back and forth in an oscillating manner.

26. Secret agents attempted to infiltrate the enemy's ranks to gather information.

27. The cutting-edge technology company was known for its innovative approach to problem-solving.

ESL-NEWS
www.esl-news.com

ESL-NEWS.COM

Page 6
www.esl-news.com



28. A timestamp is essential for tracking when a specific event or data point occurred.

29. The coded message presented a challenging enigma for the cryptographers to decipher.

30. When two or more waves meet interference can result in amplification or cancellation of the wave
amplitudes.

Answer
Multiple Choice: 1. Endangered 2. Pollution 3. Bioaccumulation 4. Microplastics 5. Mitigation 6. Ecosystem
7. Interspecies 8. Toxicity 9. Interference 10. Infiltrating
Gap-Fill: 11. transmitted 12. ecosystems 13. innovative 14. reservoirs 15. cataclysmic 16. Spectroscopy
17. enigma 18. timestamp 19. ultradense 20. phenomenon
Matching sentence: 1. Surveillance 2. Endocrine disruptors 3. Rydberg 4. Diffraction 5. Oscillating 6. Infiltrate
7. Innovative 8. Timestamp 9. Enigma 10. Interference
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