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Abstract

According to a distant observer, a Fly escaping toward a black hole never quite reaches the event horizon. The question then arises, how long can a Bat wait before eating the Fly. It's continuation of [Richard T. Hammond, Am. J. Phys. 56(1), 27 (1988)] with different results. Among: although the proper time and the road to horizon are finite, Fly descending with fixed speed, can be eaten at any time. (The Bat and Fly are spaceships, Fly has food, Bat has starving astronauts). The result strongly supports my paper [On Naked Singularities of spacetime Curvature, J. Contradicting Results Sci. 1, 9-13 (2012)]: there is naked curvature singularity at the event horizon.

1. Short Introduction

I hope, the beautiful and thought-through introduction you see in Ref. [1]. Let us go further. For large distances we are used to measure the distances with locators.

Let us use imagination and call locator space station as "Bat" and another one as "Fly", here they are:
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Let the stationary observers observe the same speed at

all points on a trajectory, from Ref.[2]
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2. Graphical Situation
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The trajectory of the device "Bat", t = t(r), increases indefinitely t → ∞ when approaching the horizon r = 2M. The Bat releases photon at r = r1 and Bat catches it at 
r = r2, hereby 2M < r2 < r1. Then while r1 → 2M the r2 → 2M. Therefore, the difference r1 − r2 tends to zero. Since the Bat's proper time is a regular function of r (ie, without the discontinuity at the horizon), the proper time interval Δτ = τ2 − τ1 between the sending and receiving pulse (which can be labeled with verbal phrase if pulses is the whole sequence) tends to zero. And that means that the measured sonar distance L = c Δτ /2 between Bat and Fly becomes zero.

Fly can not hide in the "black hole", never. The bat's radar pulse delay is becoming shorter and shorter. And even if the Fly flew at nearly the speed of light, the Bat will overtake it at the surface of the "black hole." After all, there is no signal delay 

Δτ → 0. The delay of pulse determines the distance.

3. Calculations

The Bat and Fly start motion from the same r = R at coordinate time t = t0 > 0 and t = 0 respectively. Bat holds local velocity vB constant, and Fly holds vF.

Therefore the point K(tk , rk) of reflection of pulse from "Fly" has:
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Here 1/vF  −1 is positive, because we do not consider superluminal warp drive (however we can). If vB < vF the 1/vF  − 1/vB is negative. Integrals are positive.

Let us check vF = vB case. Let us take fixed r1 ≠ 2M, which is not infinitesimally close to 2M. Then because first integral diverges as rk → 2M and is zero if rk = r1, then solution is possible for any value of t0 and speed vF, including the photonic limit vF → 1 = c.

Let us check vB < vF case. Common sense tells us, that Bat never catches Fly. But it always catches! Let us take fixed r1 ≠ 2M, which is not infinitesimally close to 2M. Then the second negative addition can be large, but fixed. Then the first integral, which is unlimited as rk → 2M, certainly gives us solution within 2M < rk < r1, hereby rk ≠ 2M.

Notice, that always holds 
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Thus, as r1 → 2M, must be r2 − r1 = 0.

4. Proper time of Bat

Stationary observer measures time-intervals, Ref. [2]
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The time inside the object (flying by) relates to that observer's time via Special Relativity 
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where from Eq.(1) holds
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So, result
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is always regular, τ < ∞. Note, that if v = 1 it's zero (proper time

of the luminal travel); if v = 0 it's infinite (there is no movement).□
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