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DFT calculations have been performed using the exchange and correlation functional @B97x" and a relativis-
tic effective core potential (RECP), so that only 19 electrons per atom were treated explicitly, together with the
corresponding Gaussian basis set?®, The geometrical structures of Ag, have been taken from a study by Chen et
al.* using a genetic algorithm with an embedded atom method potential, except that of Ag,y which has been taken
as the ground state structure of C; symmetry obtained with DFT®. Calculations have been performed with the
Gaussian09 suite of programs®.

The three figures S1, S2, S3 give the density of states (DOS) together with the Kohn-Sham orbitals of valence
orbitals for Agyy, Agss and Agg,. The s-type valence electrons are found to be distributed in the following energy
sequence of electronic shell model 152, 1P, 1D!0, 282, 1F!4 2P% 1G'8, 2D'0, 352, 1H?2. We can easily distinguish
the orbitals associated to S, P, D, F, G supershells. Some shells are splitting into subshells due to the lower symmetry
with respect to the K;, group for a perfect sphere, and the atomic structure.
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Figure S1: Density of states of Agyy together with the representative Kohn-Sham molecular orbitals. Blue and red
refer to positive and negative sign of the molecular orbitals. The orbital 1S is located inside the d band.
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Shell model for Age. and Ag.g : 1S,1P,1D 2S,1F, 2P, 1G
1G is fully filled for Aggg.

Figure S2: Density of states of Agss together with the representative Kohn-Sham molecular orbitals. Blue and red
refer to positive and negative sign of the molecular orbitals. The orbitals 1S and 1P are located inside the d band.
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Figure S3: Density of states of Agg, together with the representative Kohn-Sham molecular orbitals. Blue and red
refer to positive and negative sign of the molecular orbitals. The orbitals 1S, 1P, 1D, and 2S are located inside the
d band.
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Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag

-4.3189520000
-5.7986000000
-4.4304990000
-1.6313000000
-4.5161830000
-4.2090810000
-2.4918790000
1.0647620000
-1.3379760000
-2.4147590000
2.3893950000
-0.2515420000
-2.9452040000
-1.7689230000
-2.7257970000
-2.9677660000
-5.8697170000
-7.1523790000
-1.5795730000
0.4635170000
2.9528140000
1.8662560000
-0.6418850000
-1.9610190000
0.5082130000
0.5371230000
4.6835980000
0.8142040000
4.9872640000
2.1205750000
2.1205750000
0.7956520000
0.7956520000
-0.3437890000
4.1239520000
-0.0164580000
2.6486980000
0.1857700000
0.1857700000
1.0647620000
-3.0285720000
1.2273480000
-1.3379760000
2.7066180000
-2.4147590000
2.3893950000

-3.9416540000
-1.2695260000
-0.4934820000
-0.7039450000
1.2898620000
4.0065550000
5.9043280000
2.3691460000
3.8188750000
5.8838190000
2.9858010000
1.7486740000
0.4487220000
-1.8781100000
3.1753190000
-1.3797680000
-2.9737220000
-0.3672550000
1.0924040000
-5.2364120000
-4.7659320000
-2.6477260000
-2.9559920000
-3.8873820000
-5.3975850000
-3.4324060000
-2.9855310000
-0.5636160000
-0.1203170000
0.2067910000
0.2067910000
-0.4422370000
-0.4422370000
1.7474890000
2.2132990000
4.4497090000
4.7232800000
6.1857010000
6.1857010000
2.3691460000
1.9314570000
4.0952810000
3.8188750000
6.4219480000
5.8838190000
2.9858010000

2.4157670000
2.4240730000
0.0000000000
0.0000000000
2.5822190000
1.5376140000
0.0000000000
-2.3800130000
-1.5001640000
-2.9816770000
-4.7806460000
0.0000000000
-4.8873310000
-6.1057220000
-4.0244310000
-2.3517890000
0.0000000000
0.0000000000
-2.4179460000
-2.9037490000
-4.3473370000
-2.8633920000
-1.5272230000
-3.9824190000
0.0000000000
-5.2496150000
2.8310200000
-6.2717420000
3.8396370000
-3.8113980000
3.8113980000
-1.4147740000
1.4147740000
-5.0384970000
2.4275300000
-3.9931840000
2.4375620000
-1.5696170000
1.5696170000
2.3800130000
0.0000000000
0.0000000000
1.5001640000
0.0000000000
2.9816770000
4.7806460000



Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ag
Ne
Ne

-5.8314100000
5.4626130000
-2.9452040000
6.2977240000
-4.2159760000
4.1864170000
-2.7257970000
3.5652430000
-0.4634160000
3.2084950000
3.2084950000
3.4244390000
3.4244390000
2.5727140000
-1.5795730000
2.9962590000
-1.9901120000
2.9528140000
-4.5147530000
1.8662560000
-3.0497350000
1.9730100000
-0.6418850000
4.8773490000
-1.9610190000
4.6835980000
4.9872640000
4.1239520000
2.6486980000
-4.2159760000
-0.4634160000
-1.9901120000
-4.3189520000
0.5371230000
-5.7986000000
0.8142040000
-4.5161830000
-0.3437890000
-4.2090810000
-0.0164580000
-1.7689230000
6.2977240000
-2.9677660000
3.5652430000
0.4635170000
2.9962590000
6.7598500000
2.0749800000

2.1153320000
1.3431550000
0.4487220000
-1.0102910000
-2.1256140000
3.9095110000
3.1753190000
-0.6860780000
-1.1122310000
-2.0133850000
-2.0133850000
0.7543630000
0.7543630000
1.5384320000
1.0924040000
-4.9576090000
-5.5021330000
-4.7659320000
-5.5547610000
-2.6477260000
-3.1680600000
-2.6749880000
-2.9559920000
-3.1520750000
-3.8873820000
-2.9855310000
-0.1203170000
2.2132990000
4.7232800000
-2.1256140000
-1.1122310000
-5.5021330000
-3.9416540000
-3.4324060000
-1.2695260000
-0.5636160000
1.2898620000
1.7474890000
4.0065550000
4.4497090000
-1.8781100000
-1.0102910000
-1.3797680000
-0.6860780000
-5.2364120000
-4.9576090000
-1.2711470000
-8.2301480000

0.0000000000
0.0000000000
4.8873310000
1.4176330000
4.6927730000
0.0000000000
4.0244310000
-1.4539840000
3.8060890000
-5.2736080000
5.2736080000
-6.1451350000
6.1451350000
0.0000000000
2.4179460000
1.4313930000
1.4620940000
4.3473370000
0.0000000000
2.8633920000
0.0000000000
0.0000000000
1.5272230000
0.0000000000
3.9824190000
-2.8310200000
-3.8396370000
-2.4275300000
-2.4375620000
-4.6927730000
-3.8060890000
-1.4620940000
-2.4157670000
5.2496150000
-2.4240730000
6.2717420000
-2.5822190000
5.0384970000
-1.5376140000
3.9931840000
6.1057220000
-1.4176330000
2.3517890000
1.4539840000
2.9037490000
-1.4313930000
-6.5496010000
-1.6410140000



Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne

0.1979220000
2.0911560000
-2.1097790000
2.3845710000
-2.0517100000
-6.2385740000
-8.0027520000
-0.2567730000
3.2751420000
-3.1347030000
-3.8677820000
-3.5002080000
7.8557230000
-4.0848110000
-8.8866510000
-2.2684750000
-3.0975660000
5.6603500000
6.2192900000
-0.1035280000
0.3159070000
1.6098470000
-4.3343900000
0.6399980000
4.2860520000
0.4606010000
8.7567180000
-7.4985360000
7.3894100000
2.8821990000
1.1149430000
-0.7789720000
6.3447300000
0.6683040000
-3.2108310000
5.3767620000
-2.4285080000
-1.8515300000
-6.8814530000
2.5817750000
11.4423610000
-1.2990300000
-5.5548360000
-7.9374990000
7.4545130000
-1.9847000000
-3.7169110000
8.7922490000

-4.5873460000
-6.7114020000
0.6105170000
-3.8814580000
9.1266430000
3.6522450000
5.9398750000
-8.4889840000
10.8147810000
-4.6252150000
8.8501240000
-7.5465240000
-4.1945510000
-1.1227730000
-1.2896890000
3.3423400000
10.6759630000
-6.7633450000
3.9006400000
3.9711260000
10.7613110000
-12.1390810000
11.3481330000
-9.2172220000
-9.4096250000
0.5697320000
3.7062120000
-5.2923430000
5.0915010000
11.8404260000
13.1512010000
8.4323370000
6.7480510000
-9.1997720000
13.5616430000
1.6906640000
12.4804550000
-10.2925060000
-2.1947500000
4.3456420000
3.8104090000
9.3571400000
-5.0859720000
-4.7974650000
7.7667650000
-4.1101880000
-7.4456080000
-1.1012480000

-8.4266760000
-9.3354270000
-8.4892350000
-10.3056820000
-3.7471950000
-4.3068120000
-3.9703960000
-3.3276060000
-1.4092770000
-7.7168850000
-6.0368810000
-7.9158560000
-2.5351610000
-9.9254110000
-3.7452670000
-9.5689780000
-1.4691790000
-3.9382650000
-4.3793960000
-11.4740190000
-2.9232450000
-3.1875850000
-4.5262820000
-9.7869590000
-3.6750140000
-9.9377030000
-5.8450750000
-2.0642500000
-8.0371080000
-3.9107660000
-1.4643900000
-6.3814960000
-5.0207310000
-6.0331950000
-2.1168610000
-8.7420520000
-6.4230050000
-1.6185930000
-6.8377580000
-7.8621650000
-4.5603940000
-9.1483100000
-9.3674500000
-5.9977410000
-2.5008570000
-10.3958380000
-3.5443930000
-3.7483030000



Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne
Ne

6.7598500000
2.0749800000
0.1979220000
2.0911560000
-2.1097790000
2.3845710000
-2.0517100000
-6.2385740000
-8.0027520000
-0.2567730000
3.2751420000
-3.1347030000
-3.8677820000
-3.5002080000
7.8557230000
-4.0848110000
-8.8866510000
-2.2684750000
-3.0975660000
5.6603500000
6.2192900000
-0.1035280000
0.3159070000
1.6098470000
-4.3343900000
0.6399980000
4.2860520000
0.4606010000
8.7567180000
-7.4985360000
7.3894100000
2.8821990000
1.1149430000
-0.7789720000
6.3447300000
0.6683040000
-3.2108310000
5.3767620000
-2.4285080000
-1.8515300000
-6.8814530000
2.5817750000
11.4423610000
-1.2990300000
-5.5548360000
-7.9374990000
7.4545130000
-1.9847000000

-1.2711470000
-8.2301480000
-4.5873460000
-6.7114020000
0.6105170000
-3.8814580000
9.1266430000
3.6522450000
5.9398750000
-8.4889840000
10.8147810000
-4.6252150000
8.8501240000
-7.5465240000
-4.1945510000
-1.1227730000
-1.2896890000
3.3423400000
10.6759630000
-6.7633450000
3.9006400000
3.9711260000
10.7613110000
-12.1390810000
11.3481330000
-9.2172220000
-9.4096250000
0.5697320000
3.7062120000
-5.2923430000
5.0915010000
11.8404260000
13.1512010000
8.4323370000
6.7480510000
-9.1997720000
13.5616430000
1.6906640000
12.4804550000
-10.2925060000
-2.1947500000
4.3456420000
3.8104090000
9.3571400000
-5.0859720000
-4.7974650000
7.7667650000
-4.1101880000

6.5496010000
1.6410140000
8.4266760000
9.3354270000
8.4892350000
10.3056820000
3.7471950000
4.3068120000
3.9703960000
3.3276060000
1.4092770000
7.7168850000
6.0368810000
7.9158560000
2.5351610000
9.9254110000
3.7452670000
9.5689780000
1.4691790000
3.9382650000
4.3793960000
11.4740190000
2.9232450000
3.1875850000
4.5262820000
9.7869590000
3.6750140000
9.9377030000
5.8450750000
2.0642500000
8.0371080000
3.9107660000
1.4643900000
6.3814960000
5.0207310000
6.0331950000
2.1168610000
8.7420520000
6.4230050000
1.6185930000
6.8377580000
7.8621650000
4.5603940000
9.1483100000
9.3674500000
5.9977410000
2.5008570000
10.3958380000



Ne -3.7169110000 -7.4456080000 3.5443930000
Ne 8.7922490000 -1.1012480000 3.7483030000



