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Sensitivity:      0,0000000000004 μm

0,0001 μm

Wave length:  1 μm

Atom:               0,0001 μm

0,00000001 μm

Nucleus:           0,00000001 μm

0,000000001 μm

Proton:             0,000000001 μm
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Science

Technology

What is the origin of black holes?

How to suspend a mirror?



13.12.2022 7

o
ld

es
t

B
H

 o
b

se
rv

ed

Ei
n

st
ei

n
 T

el
es

co
p

e



13.12.2022 8

redshift
=

distance
=

time in the past

Binary mergers
• binary black holes

BH - BH
• binary neutron stars

NS - NS

distance from earth

today Big Bang
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Isolation frequency band
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f2

f4

f6

10-4 @ 10 Hz
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lower resonance frequency

resonance frequency: 𝜔0 = 𝑔/𝑙

mathematical pendulum

𝑚
𝑑2𝑥 𝑡

𝑑𝑡2
= −𝑘 𝑥 𝑡

⇒ 𝜔0 = 𝑘/𝑚

make k small! (here k = 𝑚𝑔/𝑙)

inverted pendulum

𝑚
𝑑2𝑥 𝑡

𝑑𝑡2
= +𝑘 𝑥 𝑡

add a blade spring

𝑚
𝑑2𝑥 𝑡

𝑑𝑡2
= 𝑘1 − 𝑘2 𝑥 𝑡

make small!
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