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Note: the title neither says electric potential nor tension, but pressure. Mechanical pressure that is.

Potential energy in uniformly E = —3kcQ?
electrically charged solid ball: P 5R
, 1 2 .
Note on Coulomb's constant: ke =k = pr % (using c?gopy = 1)
4

Volume of sphere/ball: Vsph = ?HR3

L . _ Ep  —3kcQ* 3 —9kcQ?
Energy density = pressure: P, = Voon SR 4k zomr®

Since the latter is negative, itis an outward (expansive) pressure.
Let's now consider an atomic nucleus. | choose iron:

electric charge: Qnelre = 26€ = 4.16565925 x 10718 C

radius: Rpcipe ® 4.6 X 1071 m
_ 2

(expansive) pressure: P, = w ~ —5.0 X 1031 Pa = —5.0 x 1025 bar
207TRncl,Fe

So shouldn't an atomic nucleus spontaneously
and practically instantaneously EXPLODE like hell'?

Well, there also exists the strong nuclear force, a residue of the so-called strong
interaction that holds the quarks inside a proton or neutron together. Although it
merely is a residue, it still is way stronger than the electric (Coulomb) repulsion, but
only within the rather short distance of up to roughly 3 proton/neutron radii. It requires
the right amount of (electrically neutral) neutrons (guess how the neutral neutrality of these
neutral neutrons with all their neutral neutrality rendered the name neutron...). Neutrons so to
say glue the nucleons together by contributing to said strong nuclear force without
electric repulsion. It should be obvious that too little glue, i.e. too few neutrons cause
the nucleus to decay. Too much/many is also bad because of the Pauli Principle that
forbids any two nucleons of the same type to be in exactly the same quantum state (at
least one state property must be different), thus requiring more and more energy for every
next neutron (or even nucleon) added. This yields a so-called degeneracy pressure
which — like the electric force — is expansive (& as well causes incompressibility of atoms).
Hence, too many neutrons also lead to nuclear decay. Both forms of decay are called
radioactivity. Not going into details, the nucleus expels superfluous particles. Only
extreme gravity can exceed said degeneracy pressure, rendering neutron stars.

The heaviest completely stable
(i.e. never decaying) nucleus is: 298Pb = lead-208 having 82p & 126n;
the heaviest nucleus found sofar is: 29%0g = oganesson-294 with 118p & 176n;
it has a half-life of merely 0.89 milliseconds, i.e. itindeed decays nearly instantaneously.

NL: radioactive straling bestaat niet! Radioactief betekent bezig met stralen. Gestraalde straling is niet
bezig met straling stralen, zij? straalt geen straling, ze [S straling. Soortgelijk als geluidgevend geluid.
Kletskoek!®* De door radioactiviteit gestraalde straling is/heet ioniserende straling. Die is niet per se
gestraald door een radioactieve bron, ook rontgenstraling is/heet ioniserend terwijl die afkomstig is uit de
elektronenwolk rondom de atoomkern. Dat is het verschil tussen rontgen- en gammastraling. Die laatste is
afkomstig van de atoomkern. In de astronomie is de exacte stralingsbron echter zelden precies bekend. Men
hanteert aldaar het kantelpunt van 100 keV/foton; daaronder noemt men rontgen, daarboven gamma.

DE: €s gibt keine radioaktive Strablung! Bitte kopieren Sic diesen Niederlindischen Text und fligen Sie ibn in Google Translate ein.
EN: Radioactive radiation does not exist! Pleasy copy & paste this Dutch text into Google Translate.

"Worthless comparison. How does hell explode? Ever observed?
2 Jawel, woorden op -ing zijn vrouwelijk.
3 Oeps... ik vergeet 't golfprincipe van Huygens...
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