Five-hundred-meter nperture Spherical radio Telescope FAST




Immanuel Kant

«The Critique ot Pure Reason»

Preface

Human reason, in one sphere of its cognition, 1s
called upon to consider questions, which it cannot
decline, as they are presented by its own nature;

but which it cannot answer, as they transcend every
faculty of the mind.



The goal which 1t (physical science) has
set itself is the simplest and most economical
abstract expression of facts.

It should be based entirely on directly
observable phenomena (in line with his
positivistic leanings). It should completely
eschew absolute space and time in favor of
relative motion. Any phenomena that would
seem attributable to absolute space and time
(e.g. 1inertia, and centrifugal force) should
instead be seen as emerging from the large
scale distribution of matter in the universe.




“An empty space, that there 1s no space
field, 1s non-existent. ” — Einstein

KRelativity: the special and the general theory » 1916
(English translation by Robert W. Lawson )
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I CRAFTS 2018 FRBS

. events in a total of
in 2018, corresponds to an all sky rate

of at the

95% confidence interval above
0.0146 Jy ms, by far the deepest such
estimate.

« ~1 per 400 FLAN hours (cf. Li
2016)

« PDF of FAST-FRB’s DM is more
sensitive to the slope of the
luminosity function than the cutoft

brightness L.

« FAST will have significant detection
probability (>10%) for DM > 3000 pc

cm-3 (Also Zhang 2018)
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"1652 pulsesin 59 days!” - Lietal. 2021
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1 1652 Pulses:
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| FRB121102 Burst Energy Sta’tls’ucg e
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I Burst Rate Energy Distribution - bimodel
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I BurstRate Energy Distribution - bimodel

e Li, Wang et al.
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The Lorentz/Cauchy function
describe the

Simulated ratio between eThe: best-fit index of 1.85

two normally distributed ) (fgeneralized Cauchy
variables function) is close to 2 within
| one 0 ~ 0.3
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FRB 121102 has no discernible short-

term periodicity !
(Lietal.2021 &
Zhang et al. 2021 in prep.)
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-FRB 121102 has a Characterlstlc peak energy of - i@
4.8%x1037 erg, just above the detection . threshofd. of .t
Arecibo, below which the production rate of FRBs starts -

to drop.dn 47 days, ~1% of the total magnetlc energy of .
.amagnetar was released. s | -

-

-~ w FRB 121102 “hasias clear blmodal energy dlstrrbutlon_;.’"".

fibed- as a lognormal +

n ! © b

- which can be adequately
Lorentz function.. he poW

IogN log & here seems - |
s iie be an.artlfact of detectlo =

- =Ng perrodrcrty between 1 ms and ~1000 s. Consistent -
“with ‘exponential “waiting time (Poisson). A" significant
clusterlng of Waltlng tlme around 3.5ms. e
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Immanuel Kant

«The Critique of Pure Reason»
A Copernicus revolution: reason within experience

Definitional truth: the agreement of cognition
with its object

A priori knowledge: pulsars produces pulses, so
do many other processes

Synthetic posteriori judgement: FRB origin?
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Descartes: 7 #ink therefore 1 am.”

Kant: “T'houghts without content are emp?y.

Intustion without concept are meaningless..”

Mach: “Wien the buman mind, with its limiteg
bowers, attempts to mirror in itself the rich life of the
world. . .1t has every reason for proceeding economically. In
reality, the law always contains less than the bfdﬁ itself,
because 1t does not reproduce the fact as a whole but only in
that aspect of it, which is important for us, the rest beinghl
wezentionally or from necessity omitted. ="




