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Passage 4

Gravitation is the attractive force that all masses exert
ot other masses. It increases as the masses of the attracting
objects increase. However, when large stars explode or
undergo rapid changes in motion, gravitational radiation is
emmitted. Gravitational radiation moves away from its
source at the speed of light (3 = 10° km/sec) as ripples or
waves traveling through the otherwise smooth gravitational
field of space. This is similar in concept to the wav water
waves travel alang the otherwise smooth liquid surface.

However, gravitational waves are special because as they
pass, they cause matter to distort as shown below,

passing gravitational

undistorted ring of matter disiorted ring of matter

Since gravitational weves are extremely weak and

therefore hard to detect, two physicists discuss alternative
methods of detecting them.

Physiist ]

Gravitational waves can be detected using aluminum

evlinders that are 1 mater in diametos amd 7 mmstaee lame an

Physicist 2

Since the energy in traveling gravitational waves is so
low, 4 very lonp antenna is needed Lo detect them. Lasers
will be used to detect the chanpes in distance between
locations in an L-shaped antenna, as shown below. Detec-
ticn of gravitational waves will be possible because as they
pass through the antenna, the lengths of the tunnels will
change by different amounts.

Mmass

tunnels
f’;,f

Mmeass
mags

and
faser

Because this antenna js not a vibrating eviinder, it will
be 1,000 times more sensitive than Physicist 1's antennas.
In addition, ke water waves, different gravitational waves
have different wavelengths. Physicist 1% vibrating cylinder
antennas can only detect gravitational waves that have a
few specific wavelengths. The antenna will he able Lo detect
gravitational waves with a wide range of wavelengths.

Dl. According to Physicist 2, Physicist 1's antenna is
ineffective because it is:

F. not properly shielded from Earth vibrations.
G. not sensitive enough.
H. too sensitive.
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