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5 5 6 7 8 9 10
B € N (©] F Ne
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*1 89 (190 || 91 (92|93 | 94| 95| 96| 97 || 98 || 99 |[100|/101| 102
*Ac |[Th |[Pa || U ||Np | Pu|/Am | Cm || Bk | Cf || Es || Fm || Md || No
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An unstable atomic nucleus with an excess ofneutrons may undergo 3~ decay, where a
neutron is converted into a proton, an electron, and an electron
antineutrino (theantiparticle of the neutrino):

n—-p+e-+v

e

This process is mediated by the weak interaction. The neutron turns into a proton

through the emission of a virtual W- boson. At the quark level, W- emission turns a

down quark into an up quark, turning a neutron (one up quark and two down quarks)
into a proton (two up quarks and one down quark). The virtual W- boson then decays
into an electron and an antineutrino.

N ?a

DPAMP? MNTPN

DONN 2-V DM "M 6 W'V YT 0N .02 TV DIVTNN12°aW NNa NNal,2"1n v an? "2 nin
IN ILINA MY uud DAY .2"IN DN YN DMP 3 W2 TR 221 IWKRD 1NV 1L1Nan DX 020N
2V Tyn N1 228 DTN NMynwn X227 ,01TN 217 2102 ,0°V2aX D22 W 9012 nv ay udd
TN DWAN "1 DRIV DMINIZA Y 2R 2 Mppn 121V 0T YLNnY DMIVIV 0N NMIRD2, 002V )yonn
DMLINA TWRD IM?D 127 VAX 2V NNV 2W 20N 127 D11 IYNI0N 1M2RY 2 Mpn W YAXN DR DIV
,(?"10 6-N 20n) DM 2w DINK DN D200 DNV DA 1IN DR DX D20ann DNV IR


https://en.wikipedia.org/wiki/Neutron
https://en.wikipedia.org/wiki/Proton
https://en.wikipedia.org/wiki/Electron_antineutrino
https://en.wikipedia.org/wiki/Electron_antineutrino
https://en.wikipedia.org/wiki/Antiparticle
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e The ratio of two energies: (i) the energy needed to overcome the electrostatic
repulsion between two electrons a distance of d apart, and (ii) the energy of a

singlephoton of wavelength (or of angular wavelength d ; see Planck relation):
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e Given two hypothetical point particles each of Planck mass and elementary charge,

separated by any distance, a is the ratio of their electrostatic repulsive force to their
gravitational attractive force.

e In the fields of electrical engineering and solid-state physics, the fine-structure

constant is one fourth the product of the characteristic impedance of free

space,Z, = [oC, and the conductance quantum, G, = 2e%h:
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Color

i (THz) | (um-1) | (eV) | (kJ mol-)
Infrared >1000 <300 | <1.00 <1.24 <120
Red 700 428 143 177 171
Orange 620 484 1.61 2.00 193
Yellow 580 517 172 214 206
Green 530 566 1.89 2.34 226
Blue 470 638 2.13 264 254
Violet 420 714 | 238 295 285
Near ultraviolet 300 | 1000 | 3.33| 4.5 400

Far ultraviolet <200 | >1500 | >5.00 | >6.20 >598
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