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TABLE Sa Results of the DFT calculations performed to analyze the JT effect in C,H,"; energies are
given in eV; the JT parameters E;r and A are given in cm™and Ryt in (amu)*2A

CaHs™ LDA BP86 PW91 BLYP OPBE B3LYP
Dan, 2Eq -41.0108 -37.5965 -38.3950 -36.0799 -38.5579 -43.9937
Dan, 2Bag -40.9128 -37.6039 -38.3915 -36.0702 -38.5682 -44.4491
Dan, ?Bag -41.0047 -37.6069 -38.4030 -36.0872 -38.5720 -44.4029
Dazn, ?Bag -40.9827 -37.6594 -38.4474 -36.1215 -38.6353 -44.5029
Da2n, ?Bag -41.3045 -37.9131 -38.7073 -36.3968 -38.8712 -44.7313
EJr,’Bzg 564.1 447.6 450.9 413.8 541.2 433.9
EJr,’Bag 2418.2 2469.7 2454.4 2497.1 2413.2 2648.7
A 2595.5 2046.2 2096.2 2220.4 1902.7 1842.2
Ru, 2Bag 0.20 0.20 0.20 0.19 0.21 0.18
Rur, 2Bag 0.31 0.32 0.32 0.33 0.31 0.32




TABLE S2 Results of the DFT calculations performed to analyze the JT effect in C;Hs; energies are
given in eV; the JT parameters E;r and A are given in cm™and Ryt in (amu)*2A

CsHs' LDA BP86 PW91 BLYP OPBE B3LYP
Dsh, 2E1” -64.6740 -59.9894 -61.0084 -57.7687 -60.9656 -67.9484
Dsh, 2A2 -64.6534 -60.0309 -61.0423 -57.7897 -61.0180 -68.3688
Dsh, ?B1 -64.6534 -60.0311 -61.0423 -57.7898 -61.0181 -68.3689
Co,’Az -64.8077 -60.1923 -61.2028 -57.9513 -61.1792 -68.5778
Cav,’B1 -64.8077 -60.1924 -61.2050 -57.9514 -61.1794 -68.5778
Eur. Az 1244.5 1301.8 1294.5 1303.4 1300.2 1685.7
Eur,%B1 1244.5 1301.0 1312.3 1303.4 1301.0 1688.1
A 0.0 -0.8 -17.7 -0.8 -1.6 0.0
Rut, A2 0.25 0.26 0.26 0.27 0.26 0.27
Rur, °B1 0.25 0.26 0.26 0.27 0.26 0.27




TABLE S3 Results of the DFT calculations performed to analyze the JT effect in C¢He*; energies are
given in eV; the JT parameters E;r and A are given in cm™and Ryt in (amu)*2A

CsHs" LDA BP86 PW91 BLYP OPBE B3LYP
Déh, °E1g -70.9461 -65.3749 -66.6329 -62.9867 -66.4962 -75.2770
Déh, *Bsg -70.9141 -65.3983 -66.6494 -62.9899 -66.5330 -75.6597
Déh, *Bag -70.9122 -65.3918 -66.6437 -62.9861 -66.5247 -75.6574
Dan, *Bsg -71.0176 -65.5061 -66.7567 -63.0962 -66.6430 -75.7825
Dan, *Bag -71.0212 -65.5015 -66.7528 -63.0952 -66.6352 -15.7776
Eut,*Bsg 834.9 869.5 865.4 857.4 887.2 990.5
Eut,*Bag 879.2 884.8 880.0 880.0 891.2 969.5

A 29.1 -37.1 -31.5 -8.1 -62.9 -39.5
Ry, *Bag 0.27 0.27 0.27 0.27 0.28 0.27
Ry, *Bag 0.27 0.28 0.28 0.28 0.28 0.28




TABLE Sy Results of the DFT calculations performed to analyze the JT effect in C¢Hs; energies are
given in eV; the JT parameters E;r and A are given in cm™and Ryt in (amu)*2A

CsHs LDA BP86 PW91 BLYP OPBE B3LYP
Déh, 2Ezu -79.1966 -73.3771 -74.5769 -70.5006 -74.2400 -83.1194
Den, 2Au -79.1919 -73.4082 -74.6030 -70.5162 -74.2741 -83.2387
Déh, 2Buu -79.1936 -73.4051 -74.6000 -70.5137 -74.2709 -83.2358
Dazn, 2Au -79.2896 -73.5116 -74.7086 -70.6224 -74.3763 -83.3534
Dazn, ?Buu -79.2848 -73.5067 -74.7018 -70.6174 -74.3722 -83.3512
Cav,?A1 -79.3391 -73.5179 -74.7207 -70.6520 -74.3842 -83.3576

D2, 2A -79.3333 -73.5116 -74.7142 -70.6467 -74.3763 -83.3521
Eur,2Au 788.0 834.0 851.7 856.6 824.3 925.1
Eir,°Buu 735.6 819.5 821.1 836.4 817.0 930.8

A 38.7 39.5 54.8 40.3 33.1 17.7
RuT, 2Au 0.19 0.19 0.19 0.19 0.19 0.29
RuT, ?B1u 0.18 0.19 0.19 0.19 0.19 0.29

Epstiar, 2As 1187.3 884.8 949.3 1095.3 887.8 959.0
Epatar,?A 1126.8 859.0 921.1 1072.7 850.1 938.0

A 46.8 50.8 52.4 42.7 63.5 44.4
Reatr, *A1 0.62 0.60 0.62 0.59 0.61 0.60
ReatiT, 2A 0.57 0.52 0.56 0.54 0.58 0.50




TABLE S5 Results of the DFT calculations performed to analyze the JT effect in C;H;; energies are
given in eV; the JT parameters E;r and A are given in cm™and Ryt in (amu)*2A

C/H7 LDA BP86 PW91 BLYP OPBE B3LYP
D7, °E2” -91.8973 -85.1798 -86.6458 -82.1156 -86.3152 -96.5656
D7n, ?Az -91.8968 -85.2217 -86.6825 -82.1481 -86.3613 -96.9477
D7h, By -91.8968 -85.2217 -86.6825 -82.1481 -86.3613 -96.9476
Cav,’Az -92.0026 -85.3361 -86.7961 -82.2641 -86.4750 -97.0868
Ca,’B1 -92.0026 -85.3361 -86.7961 -82.2641 -86.4750 -97.0868
Eur %Az 853.3 922.7 916.3 935.6 917.1 1122.7
Esr.%B1 853.3 922.7 916.3 935.6 917.1 1122.7
A 0.0 0.0 0.0 0.0 0.0 0.0
Ri, 2Az 0.16 0.17 0.17 0.17 0.16 0.18
RiT, ?B1 0.16 0.17 0.17 0.17 0.16 0.18




TABLE S6 Results of the DFT calculations performed to analyze the JT effect in CoCp,; energies are
given in eV; the JT parameters E;r and A are given in cm™and Ryt in (amu)*2A

CoCp2 LDA BP86 PW91 BLYP OPBE B3LYP
Dsh, °E1” -142.2897 -130.6751 -133.0479 -125.0391 -133.3851 -149.6008
Dsh, 2Az -142.2611 -130.6904 -133.0614 -125.0583 -133.3808 -150.1402
Dsh, °B1 -142.2611 -130.6903 -133.0614 -125.0583 -133.3808 -150.1403
Cav,’Az -142.3620 -130.7848 -133.1558 -125.1444 -133.4847 -150.2304
Ca,’B1 -142.3620 -130.7848 -133.1556 -125.1445 -133.4849 -150.2307
Eur %Az 813.8 762.2 761.4 694.4 838.0 727.5
Esr.%B1 813.8 761.4 759.8 695.3 839.6 729.1

A 0 0 1.6 -0.8 -1.6 -2.4
Ri, 2Az 0.35 0.34 0.34 0.32 0.35 0.34
RiT, ?B1 0.35 0.34 0.34 0.32 0.35 0.34




TABLE S7 Results of the DFT calculations performed to analyze the JT effect in Na;; energies are
given in eV; the JT parameters E;rand A are given in cm™and R;rin (amu)*2A

Nas LDA BP86 PW91 BLYP OPBE B3LYP
Dan, °E1’ -1.7874 -1.5401 -1.6717 -1.2787 -1.5469 -1.7572
Dsn, ?A1 -1.7826 -1.5570 -1.6904 -1.2739 -1.5943 -1.9306
Dan, B2 -1.7843 -1.5591 -1.6924 -1.2769 -1.5958 -1.9326
Cav,’As1 -1.8606 -1.6385 -1.7661 -1.3632 -1.6626 -2.0233
Ca,’B2 -1.9034 -1.6838 -1.8034 -1.4574 -1.6836 -2.0792
Eut %A 629.1 657.3 610.6 720.3 550.9 747.7
Eur.%B2 960.6 1005.8 895.3 1455.8 708.2 1182.4

A 345.2 365.4 300.8 759.8 169.4 450.9
RiT, %A1 1.88 2.01 1.88 2.23 1.74 2.07
RiT, ?B2 3.92 4.36 3.68 14.27 2.48 5.49




TABLE S8 Results of the DFT calculations performed to analyze the JT effect in Ags; energies are
given in eV; the JT parameters E;rand A are given in cm™and R;rin (amu)*2A

Ags LDA BP86 PW91 BLYP OPBE B3LYP
Dan, °E1’ -3.7204 -2.8336 -2.9095 -2.4100 -2.1730 -2.9955
Dsn, ?A1 -3.6741 -2.8034 -2.8764 -2.3550 -2.1773 -3.1572
Dan, B2 -3.6724 -2.8040 -2.8762 -2.3545 -2.1801 -3.1577
Cav,’A1 -3.7142 -2.8531 -2.9254 -2.4104 -2.2372 -3.2190
Ca,’B2 -3.7349 -2.8890 -2.9592 -2.4742 -2.2800 -3.2679
Eur %A 323.4 400.9 395.2 446.8 483.1 498.5
Eur.%B2 504.1 685.6 669.4 965.5 805.8 888.8

A 167.0 289.6 272.6 514.6 345.2 394.4
RiT, %A1 1.16 1.54 151 1.76 1.90 1.86
Rir, ?B2 2.01 3.39 3.19 9.26 4.42 4.97




TABLE Sg Results of the DFT calculations performed to analyze the JT effect in [CuFe]*; energies
are given in eV; the JT parameters E;r and A are given in cm™and Ryr in (amu)*2A

[CuFe]* LDA BP86 PW91 BLYP OPBE B3LYP
Oh,’Eq -47.6462 -45.1544 -45.3677 -44.1423 -43.2169 -53.3963
On, 2Ayg -47.5045 -45.0950 -45.3054 -44.0844 -43.1260 -54.3122
On, ?B1g -47.4953 -45.0819 -45.2926 -44.0732 -43.1409 -54.3000
Dan, *Asg -47.6953 -45.2943 -45.5005 -44.2722 -43.3876 -54.5000
Dan, *Bg -47.7950 -45.4488 -45.6391 -44.4349 -44.2973 -54.6229
Eut, ?Aug 1538.9 1607.5 1573.6 1514.7 2110.0 1514.7
Eut,*Bag 2417.3 3467.4 2794.7 2917.3 9327.1 2604.4
A 804.1 1246.1 1117.9 1312.3 7337.3 991.3
RiT, 2Aug 1.06 1.25 1.25 1.30 1.65 1.19
Ry, ?B1g 1.89 2.53 1.93 2.74 14.02 2.26
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TABLE S10 Results of the DFT calculations performed to analyze the JT effect in [Mn(acac),];

energies are given in eV; the JT parameters E;r and A are given in cm™ and Ryt in (amu)*?A

[Mn(acac)s] LDA BP86 PWO1 BLYP OPBE B3LYP
D3, %E1 -174.8354 -160.9766 -163.5098 -155.1218 -162.9580 -191.0096
Ds, 2B -174.7474 -160.9296 -163.4629 -155.0831 -162.8873 -191.5404
Ds,2A -174.7427 -160.9242 -163.4575 -155.0776 -162.8862 -191.5362
C»?B -174.9157 -161.0855 -163.6194 -155.2372 -162.9381 -191.7161
C2.2A -174.9604 -161.1258 -163.6583 -155.2761 -162.9907 -191.7575
Esr, 2B 1357.4 1257.4 1262.3 1243.0 409.7 1417.1
Es,2A 1755.9 1626.0 1619.6 1601.0 842.9 1784.9

A 360.5 325.0 3138 313.8 424.3 333.9
Ry, 2B 0.88 0.98 0.99 0.99 1.44 0.98
R, 2A 1.26 1.44 1.37 1.45 2.06 1.29
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