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Special relativity (SR) states that as an object (say an unmanned spaceship: UMS) moves near the 

speed of light c (≈ 3 × 108 m sec-1), its rest mass, M0, remains constant, but its relativistic mass, 

M, observable increases as its speed, υ, approaches the speed of light c. The equation gives this 

increase 

M = M0/√(1 – υ2/c2)     … (1). 

SR predicts that the UMS’s length becomes apparently contracted in the direction of motion as υ 

approaches c. The equation defines this contraction 

L = L0√(1 – υ2/c2) 

where L0 is the length of this object measured by a stationary observer, usually on Earth, and L is 

the contracted length of UMS. 

SR predicts that a clock in UMS should run noticeably slower than a similar clock on Earth. This 

is time dilation. If these clocks were synchronized before the flight, then the corresponding times 

can be expressed as  

T = T0/√(1-v2/c2)    … (1) 

where T is the dilated time of UMS and T0 is the time measured by an Earth observer.  

Mars is the fourth planet from the Sun and is located about 180 light-seconds from Earth. It is a 

desert-like rocky planet with a very thin atmosphere, containing mainly carbon dioxide (CO2). 

Gravity on Mars is about 38% of Earth's gravity. Mars is one of Earth's closest habitable planets.  

In this thought experiment, in 2030, the International Space Station will launch UMS of the rest 

mass M0 and length L0 with a speed υ of 0.87c toward Mars. For reasons unknown at the time, this 

spaceship crashed onto the surface of Mars. From the perspective of the space center, its flight 

lasted about 360 seconds before impacting the surface of the planet. He calculated it using eqn. (1) 

We suppose that in 2050, Mars will only be inhabited by Earth’s robots. From the perspective of 

the Earth’s observer, the crashed UMS will have a mass of M ≈ 2M0, a length L ≈ L0/2 and T ≈ 

2T0 (≈ 360 sec), according to equations (1) - (3). However, the robots will find that the length, 

mass and time of the crushed UMS have remained unchanged, that is, L0, M0 and T0. The question 

that immediately arises is which of these two possibilities the robots on Mars will really face? 
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