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  It was shown1 recently that the ground state 
energy of atomic hydrogen is also the 
electromagnetic energy of the simplest atomic 
condenser consisting of an electron (e-) and a 
proton (p+) separated by the Bohr radius, aB, 
 
eIH = e2/2κaB = (e2/2κ)[(1/ap) - (1/ae)]       (1)  
 
where IH is the ionization potential, κ is the 
dielectric constant, aB is divided into the Golden 
sections ae and ap at the point of charge 
neutrality, ae = φap = aB/φ and φ = φ2 - 1 = (1+ 
51/2)/2 = 1.618 is the Golden ratio, κap = Cp, κae 
= Ce are capacities of e- and p+ and κaB = CB is 
their Golden mean atomic capacity.  See2 for 
capacity-based low level hydrogen sensors. 
For H as a Golden ellipsoid, with aB as the major 
axis, the inter-focal distance = aB/φ (= ae). 
  The single bond distance between two atoms, 
d(AA) is3 twice the covalent radius d(A) for any 
atom A and is1 the sum of the cationic radius 
d(A+) and anionic radius d(A-) as shown below, 
 
d(AA) = d(A+) + d(A-) = φ2d(A+) = φd(A-)  (2) 
 
where φ divides d(AA) into the Golden sections 
d(A+) and d(A-) at the point of charge 
neutrality. The ionization potential I(AA) = 
e/2κd(AA) is given by (similar to eq. 1), 
 
e/2κd(AA) = (e/2κ)[1/d(A+) - 1/d(A-)]          (3) 
 
where κd(A+) = C(A+) and κd(A-) = C(A-) are 
ionic capacities and κd(AA) = C(AA) is the 
Golden mean molecular capacity of AA (= A2).  
  On the basis of eq. 2, the inter-ionic distances 
d(MX) of all alkali halides (MX) were 
expalined1 by the sums, d(M+) + d(X-), and 
hence no need for radius ratio corrections3.  
  Here, the 1:1 agreement of the calculated 
values d(AH),cal using the data3,4 for d(HH) and 
d(AA) for calculating the radii from eq. 2 with 
the observed3,4 distances d(AH),obs for about 40 
hydrides (storage materials for hydrogen), is 
shown in the Table and Figure in the next 
column. Note that some partially ionic AH 
bonds (like hydrogen halides) are accounted for 
by an ionic and a covalent bond. 
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Table. Comparison of d(AH),obs,3,4 with 
d(AH),cal (in nm) for hydrides. 
 

 A  
d(AA)/2
obs  

d(AH),
obs  

d(AH),cal 
= 

d(AH), 
cal 

 H 0.037 0.074 d(H+)+d(H-) 0.074 
 Li 0.175 0.160 d(A+)+d(H+) 0.161 
 Na 0.211 0.189 d(A+)+d(H+) 0.189 
 K 0.261 0.224 d(A+)+d(H+) 0.228 
 Rb 0.248 0.237 d(A+)+d(H-) 0.235 
 Cs 0.265 0.249 d(A+)+d(H-) 0.249 
 Be 0.114 0.134 d(A+)+d(H-) 0.133 
 Mg 0.161 0.173 d(A+)+d(H-) 0.169 
 Ca 0.198 0.200 d(A+)+d(H-) 0.197 
 Sr 0.243 0.215 d(A+)+d(H+) 0.213 
 Ba 0.251 0.223 d(A+)+d(H+) 0.220 
 Mn 0.133 0.173 d(A)+d(H) 0.170 
 Fe 0.144 0.148 d(A+)+d(H) 0.147 
 Co 0.126 0.154 d(A)+d(H+) 0.154 
 Ni 0.125 0.148 d(A)+d(H+) 0.153 
 Cu 0.128 0.146 d(A+)+d(H-) 0.144 
 Ag 0.144 0.162 d(A+)+d(H-) 0.156 
 Au 0.144 0.152 d(A+)+d(H-) 0.156 
 Zn 0.133 0.160 d(A)+d(H+) 0.161 
 Cd 0.149 0.176 d(A)+d(H+) 0.177 

 Hg 0.150 0.174 d(A)+d(H+) 0.178 
 B 0.089 0.119 d(A)+d(H+) 0.117 
 Al 0.143 0.165 d(A)+d(H+) 0.171 
 In 0.163 0.184 d(A)+d(H+) 0.191 
 Tl 0.194 0.187 d(A+)+d(H) 0.185 
 C 0.072 0.110 d(A)+d(H) 0.109 
 Si 0.118 0.148 d(A)+d(H+) 0.146 
 Ge 0.123 0.153 d(A)+d(H+) 0.151 
 Sn 0.151 0.179 d(A)+d(H+) 0.179 
 Pb 0.175 0.184 d(A+)+d(H-) 0.180 
 A 0.055 0.101 d(A-)+d(H) 0.105 
 P 0.109 0.142 d(A)+d(H) 0.146 
 As 0.122 0.152 d(A)+d(H+) 0.150 
 Sb 0.145 0.171 d(A)+d(H+) 0.173 
 O 0.060 0.096 d(A)+d(H) 0.097 
 S 0.094 0.134 d(A)+d(H) 0.131 
 Se 0.108 0.147 d(A)+d(H) 0.145 
 F 0.071 0.092 d(A+)+d(H) 0.091 
 Cl 0.099 0.127 d(A)+d(H+) 0.127 
 Br 0.115 0.142 d(A)+d(H+) 0.143 
 I 0.133 0.161 d(A)+d(H+) 0.161 
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