Quantum Phenomena in the Cosmos

Quantum Physics - Answer Key - 15 Questions

1. What quantum process allows the Sun to overcome the Coulomb barrier and fuse
hydrogen atoms into helium?

A) Quantum tunneling

B) Heisenberg uncertainty
C) Quantum entanglement
D) Superposition

2. In the context of neutron stars, which principle prevents them from collapsing
further under gravity?

A) Pauli exclusion principle
B) Bose-Einstein condensation
C) Photoelectric effect

D) Wave-particle duality

3. The Hawking radiation emitted by black holes is theorized to be a result of what
guantum process near the event horizon?

A) Vacuum fluctuation

B) Nuclear fission

C) Quantum levitation

D) Relativistic mass increase

4. Which state of matter, predicted by quantum mechanics and observed at extremely low
temperatures, occurs in certain ultracold astrophysical environments?

A) Bose-Einstein condensate

B) Plasma

C) Supercritical fluid

D) Degenerate gas

5. What is the quantum property that explains why electrons in a white dwarf star
provide degeneracy pressure to resist gravitational collapse?

A) Electron degeneracy pressure

B) Strong nuclear force

C) Magnetic monopoles

D) Quantum chromodynamics

Quixly | This material was auto-generated. Quixly is not liable for errors or omissions. Visit quixlylearn.com to report corrections



6. What quantum effect causes the shifts in spectral lines of stars, allowing
astronomers to measure their movement?

A) Doppler effect

B) Zeeman effect

C) Compton scattering
D) Casimir effect

7. In quantum field theory, what is the term for the energy density that permeates all
of space and contributes to the universe's acceleration?

A) Zero-point energy
B) Binding energy

C) Kinetic energy

D) Potential energy

8. What quantum phenomenon is used to describe the identical nature of particles that
allows for the statistics used in stellar interior modeling?

A) Indistinguishability

B) Superposition

C) Quantum decoherence

D) Non-locality

9. Which fundamental interaction is responsible for the emission of gamma rays from
the decay of radioactive isotopes inside planetary cores?

A) Weak nuclear force
B) Strong nuclear force
C) Electromagnetism
D) Gravity

10. The study of the Cosmic Microwave Background radiation involves analyzing photons
that have been affected by what quantum interaction during the early universe?

A) Thomson scattering

B) Photoelectric effect

C) Bremsstrahlung

D) Synchrotron radiation

11. Which quantum property of an electron is fundamental to explaining the magnetic
fields generated by planets like Earth and Jupiter?

A) Intrinsic spin

B) Orbital velocity

C) Mass-energy equivalence

D) Wave amplitude
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12. What describes the limitation in simultaneously measuring the position and
momentum of subatomic particles in the interstellar medium?

A) Heisenberg uncertainty principle
B) Bohr model

C) Schrodinger's equation

D) Planck's law

13. What quantum effect involving the interaction of light and matter is responsible
for the characteristic absorption lines in a star's atmosphere?

A) Atomic transition

B) Nuclear fusion

C) Pair production

D) Spontaneous emission

14. Which quantum characteristic of photons allows light from distant quasars to be
detected across billions of light-years?

A) Quantization of energy
B) Variable speed

C) Massive particle nature
D) Non-zero rest mass

15. In the study of magnetars, what quantum effect describes the behavior of photons
in an extremely strong magnetic field?

A) Vacuum birefringence
B) Quantum tunneling

C) Superfluidity

D) Pair annihilation
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