
1

n (p, q) γ εV deviation B ||B||2E S/V/E covolume

1 (3, 2) −2.66236 + 0.56228i 4↔ 14 1.67× 10−14 (0.26, 0.25, 0.18) 0.16 20/22/40 0.156983968194752
−2.66236− 0.56228i 4↔ 14 1.09× 10−14 (0.26, 0.02, 0.30) 0.16 20/22/40 0.156850042593146
−0.33764 + 0.56228i 4↔ 12 1.16× 10−13 (0.18, 0.26,−0.05) 0.11 24/28/50 0.157058545714459

−0.33764− 0.56228i
3↔ 12 1.11× 10−13

(0.16, 0.20, 0.20) 0.11 22/26/46
0.157285227171474

3 1.40× 10−13 0.157285227171736
4 failure.

(2, 3) −2.66236 + 0.56228i 4↔ 14 8.88× 10−15 (0.20, 0.18,−0.19) 0.11 20/22/40 0.156983968194785

−2.66236− 0.56228i 4↔ 13 3.33× 10−15 (0.20, 0.19, 0.19) 0.11 20/22/40 0.156983968194460

−0.33764 + 0.56228i 4↔ 12 3.60× 10−14 (0.10, 0.16, 0.27) 0.11 24/28/50 0.156960920774048
−0.33764− 0.56228i 4↔ 13 4.85× 10−13 (0.18, 0.24, 0.09) 0.10 22/26/46 0.157201560484887

2 (3, 2) −1.87744 + 0.74486i 3↔ 13 9.33× 10−15 (0.01, 0.27, 0.11) 0.08 24/26/48 0.157117893796149
−1.87744− 0.74486i 4↔ 14 9.33× 10−15 (0.01, 0.26,−0.11) 0.08 24/26/48 0.157117893796187
−1.12256 + 0.74486i 3↔ 14 8.66× 10−15 (−0.03, 0.30, 0.08) 0.10 20/22/40 0.157403816793093
−1.12256− 0.74486i 3↔ 14 9.33× 10−15 (0.01, 0.30, 0.06) 0.10 20/22/40 0.157135965589722

(2, 3) −1.87744 + 0.74486i 3↔ 13 3.11× 10−15 (0.01, 0.25,−0.00) 0.06 24/26/48 0.157117893796125

−1.87744− 0.74486i 3↔ 13 7.99× 10−15 (0.00, 0.25, 0.04) 0.06 24/26/48 0.157117893796084
−1.12256 + 0.74486i 3↔ 13 5.88× 10−15 (−0.08, 0.26,−0.08) 0.08 20/22/40 0.157117893796242
−1.12256− 0.74486i 4↔ 13 8.10× 10−15 (−0.08, 0.26, 0.08) 0.08 20/22/40 0.157117893796344

3 (3, 2) 0.00755 + 0.51312i 5↔ 12 6.66× 10−14 (−0.23, 0.00, 0.32) 0.16 24/32/54 0.326923948367612
0.00755− 0.51312i 4↔ 11 7.06× 10−14 (−0.23, 0.28, 0.17) 0.16 24/32/54 0.326895403085588
−3.00755 + 0.51312i 5↔ 13 6.66× 10−15 (0.31, 0.29, 0.21) 0.23 24/32/54 0.327149654332462
−3.00755− 0.51312i 4↔ 13 2.11× 10−14 (0.30, 0.03, 0.36) 0.22 24/32/54 0.327149654332549

(2, 3) 0.00755 + 0.51312i 4↔ 12 1.27× 10−13 (−0.27, 0.26, 0.11) 0.15 24/32/54 0.326923948368145
0.00755− 0.51312i 4↔ 11 5.91× 10−14 (−0.26, 0.28, 0.09) 0.15 24/30/52 0.326482313024283

−3.00755 + 0.51312i
4↔ 13 1.13× 10−14

(0.01, 0.07, 0.35) 0.13 24/32/54
0.327149654332475

4 1.15× 10−14 0.327149654332484
−3.00755− 0.51312i 4↔ 14 1.35× 10−14 (0.28, 0.24, 0.21) 0.18 24/32/54 0.327149654332518

4 (3, 2) −0.66222 + 0.89978i 3↔ 14 8.82× 10−14 (0.04, 0.40, 0.06) 0.16 28/34/60 0.517316315432455

−0.66222− 0.89978i 3↔ 13 5.66× 10−14 (0.21, 0.36, 0.23) 0.23 24/24/46 0.515836186082985

−2.33778 + 0.89978i 4↔ 14 9.53× 10−14 (0.27, 0.37, 0.15) 0.23 26/38/62 0.516551679156900

−2.33778− 0.89978i
5↔ 14 9.57× 10−14

(0.44, 0.23, 0.30) 0.34 24/30/52
0.517265636050405

5 1.05× 10−13 0.517265636050411
(2, 3) −0.66222 + 0.89978i 4↔ 13 6.75× 10−14 (0.07, 0.35, 0.03) 0.13 28/34/60 0.517270575096117

−0.66222− 0.89978i 4↔ 13 1.18× 10−13 (0.01, 0.33, 0.13) 0.12 28/34/60 0.516823508294407
−2.33778 + 0.89978i 5↔ 14 9.15× 10−14 (0.28, 0.30,−0.17) 0.20 26/38/62 0.517091710314763
−2.33778− 0.89978i 4↔ 14 1.40× 10−13 (0.33, 0.23, 0.26) 0.23 24/32/54 0.517371884527065

5 (3, 2) −2.81516 + 0.71242i 5↔ 12 2.00× 10−14 (0.42, 0.32, 0.25) 0.35 24/26/48 0.517468087113118

−2.81516− 0.71242i 5↔ 13 2.43× 10−13 (0.42, 0.03, 0.41) 0.34 24/26/48 0.517468087115553
−0.18484 + 0.71242i 5↔ 13 7.19× 10−14 (−0.03, 0.40, 0.03) 0.16 24/30/52 0.517265636050197
−0.18484− 0.71242i 4↔ 13 5.80× 10−14 (0.04, 0.34, 0.22) 0.17 24/32/54 0.517383226173917

(2, 3) −2.81516 + 0.71242i 5↔ 14 8.42× 10−14 (−0.07, 0.10, 0.51) 0.27 24/26/48 0.517468087113785
−2.81516− 0.71242i 3↔ 14 7.22× 10−14 (0.37, 0.22, 0.29) 0.27 24/26/48 0.517468087113621
−0.18484 + 0.71242i 4↔ 13 2.56× 10−14 (−0.09, 0.27, 0.23) 0.13 24/32/54 0.517030228001522

−0.18484− 0.71242i
4↔ 14 4.45× 10−14

(−0.01, 0.35, 0.01) 0.12 24/30/52
0.517064988010753

14 4.42× 10−14 0.517064988010771

6 (3, 2) −2.20711 + 0.97832i 4↔ 13 6.13× 10−13 (0.21, 0.38, 0.14) 0.21 36/44/78 0.682937609993004
−2.20711− 0.97832i 4↔ 13 2.87× 10−13 (0.49, 0.29, 0.31) 0.42 34/44/76 0.685854167198917

−0.79289 + 0.97832i
3↔ 13 6.28× 10−14

(0.15, 0.44, 0.06) 0.22 28/40/66
0.685358137796434

3 5.33× 10−14 0.685358137796378
−0.79289− 0.97832i 6↔ 13 4.88× 10−14 (0.14, 0.38, 0.17) 0.19 26/30/54 0.687624377722874

(2, 3) −2.20711 + 0.97832i 4↔ 13 2.58× 10−13 (0.25, 0.33,−0.12) 0.19 36/44/78 0.681939340447133
−2.20711− 0.97832i 4↔ 14 2.22× 10−13 (0.25, 0.34, 0.11) 0.19 36/44/78 0.681939340447074
−0.79289 + 0.97832i 4↔ 13 4.43× 10−14 (0.09, 0.34, 0.12) 0.14 26/30/54 0.686611589632577

−0.79289− 0.97832i 5↔ 13 2.91× 10−14 (0.12, 0.36, 0.15) 0.17 28/40/66 0.686008759135839

7 (3, 2) −3.21021 + 0.41375i 4↔ 14 8.84× 10−14 (−0.27, 0.08, 0.40) 0.24 24/30/52 0.463638985399381

−3.21021− 0.41375i
4↔ 14 1.05× 10−13

(−0.28, 0.30, 0.29) 0.25 24/30/52
0.463638985399384

14 6.73× 10−14 0.463638985399429
0.21021 + 0.41375i 4↔ 12 1.41× 10−13 (−0.20, 0.36,−0.01) 0.17 26/36/60 0.463543631310823
0.21021− 0.41375i 4↔ 12 9.66× 10−14 (−0.21, 0.28, 0.21) 0.17 26/36/60 0.462317766141817

(2, 3) −3.21021 + 0.41375i
4↔ 13 2.26× 10−14

(0.09, 0.05, 0.36) 0.14 24/30/52
0.463638985399296

13 6.81× 10−14 0.463638985399254

−3.21021− 0.41375i 4↔ 13 2.07× 10−14 (0.37, 0.29, 0.39) 0.38 22/24/44 0.463893546593001

0.21021 + 0.41375i 4↔ 12 1.22× 10−13 (−0.24, 0.28, 0.12) 0.15 26/36/60 0.461782733883807
0.21021− 0.41375i 4↔ 13 8.53× 10−14 (−0.23, 0.30, 0.10) 0.15 26/36/60 0.463638985399803

Table 1: Table Q3.1
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n (p, q) γ εV deviation B ||B||2E S/V/E covolume

8 (3, 2) −1.70658 + 1.00144i 7↔ 13 8.84× 10−14 (0.08, 0.35, 0.12) 0.14 28/32/58 0.463291347321593
−1.70658− 1.00144i 4↔ 13 6.51× 10−14 (0.08, 0.35,−0.12) 0.14 28/32/58 0.463291347321527
−1.29342 + 1.00144i 4↔ 13 2.95× 10−14 (0.25, 0.40, 0.10) 0.23 22/24/44 0.463972819748543
−1.29342− 1.00144i 4↔ 13 2.82× 10−14 (0.20, 0.38, 0.14) 0.21 22/24/44 0.463493123342520

(2, 3) −1.70658 + 1.00144i 4↔ 14 1.07× 10−13 (0.12, 0.32, 0.04) 0.12 28/32/58 0.464944033504322
−1.70658− 1.00144i 5↔ 14 1.17× 10−13 (0.10, 0.32, 0.06) 0.11 28/32/58 0.465170051293689
−1.29342 + 1.00144i 3↔ 13 4.88× 10−14 (0.06, 0.15, 0.34) 0.14 22/24/44 0.463884802808912

−1.29342− 1.00144i 3↔ 13 2.02× 10−14 (0.21, 0.31, 0.19) 0.18 22/24/44 0.463972819748495

9 (3, 2) −3.02268 + 0.62320i 4↔ 14 1.97× 10−13 (0.39, 0.33, 0.25) 0.32 30/36/64 0.647382627247724
−3.02268− 0.62320i 5↔ 14 1.30× 10−13 (−0.36, 0.27, 0.31) 0.30 30/36/64 0.647382627247248
0.02268 + 0.62320i 4↔ 13 7.93× 10−14 (0.05, 0.44,−0.00) 0.20 26/34/58 0.647085571543276
0.02268− 0.62320i 4↔ 13 1.67× 10−13 (0.09, 0.43, 0.10) 0.20 26/34/58 0.647085571544311

(2, 3) −3.02268 + 0.62320i 5↔ 13 3.97× 10−14 (0.02, 0.09, 0.44) 0.20 30/36/64 0.646287064285721

−3.02268− 0.62320i
4↔ 14 1.95× 10−13

(0.37, 0.25, 0.26) 0.26 30/36/64
0.647387982377141

14 1.73× 10−13 0.647387982377091
0.02268 + 0.62320i 4↔ 12 1.10× 10−13 (−0.00, 0.36,−0.02) 0.13 26/36/60 0.646684596070416
0.02268− 0.62320i 4↔ 13 1.27× 10−13 (−0.03, 0.33, 0.19) 0.15 26/34/58 0.647085571543479

10 (3, 2) −0.37053 + 0.84016i 5↔ 13 1.07× 10−13 (0.13, 0.45, 0.03) 0.22 30/40/68 0.646819936948037

−0.37053− 0.84016i 4↔ 12 5.55× 10−14 (0.19, 0.41, 0.19) 0.24 30/40/68 0.647079332036773

−2.62947 + 0.84016i 5↔ 11 9.69× 10−14 (0.40, 0.36, 0.21) 0.34 26/34/58 0.647085571542674
−2.62947− 0.84016i 5↔ 13 1.06× 10−13 (0.39,−0.02, 0.43) 0.34 26/34/58 0.647085571542876

(2, 3) −0.37053 + 0.84016i
4↔ 13 8.04× 10−14

(−0.07, 0.25, 0.38) 0.21 30/40/68
0.646819936947746

4 8.13× 10−14 0.646819936947737
−0.37053− 0.84016i 4↔ 13 3.04× 10−13 (0.08, 0.36, 0.18) 0.17 30/40/68 0.646819936948211
−2.62947 + 0.84016i 4↔ 14 2.46× 10−13 (−0.15, 0.09, 0.51) 0.29 26/34/58 0.647085571542869
−2.62947− 0.84016i 4↔ 14 1.95× 10−13 (0.38, 0.27, 0.26) 0.28 26/34/58 0.647085571542963

11 (3, 2)
−2.87744 + 0.74486i

5↔ 14 7.15× 10−14

(0.46, 0.34, 0.27) 0.40 26/32/56
0.786130813717339

5, 6 0.786130813717339
7 failure.

−2.87744− 0.74486i 4↔ 13 3.16× 10−13 (0.45, 0.03, 0.44) 0.40 26/32/56 0.786225296258149
−0.12256 + 0.74486i 5↔ 13 3.78× 10−13 (0.06, 0.44, 0.02) 0.20 30/38/66 0.785863578105783
−0.12256− 0.74486i 4↔ 13 2.05× 10−13 (0.19, 0.39, 0.27) 0.26 28/38/64 0.785794396515464

(2, 3) −2.87744 + 0.74486i
4↔ 13 5.36× 10−13

(−0.04, 0.11, 0.54) 0.30 26/32/56
0.786222380061525

4 5.34× 10−13 0.786222380061523
−2.87744− 0.74486i 4↔ 13 3.38× 10−13 (0.41, 0.23, 0.30) 0.32 26/32/56 0.785957346960051
−0.12256 + 0.74486i 4↔ 13 1.52× 10−13 (0.08, 0.38, 0.04) 0.15 30/38/66 0.785999075910518

−0.12256− 0.74486i
4↔ 12

2.54× 10−14 (−0.01, 0.34, 0.18) 0.15 30/38/66
0.785999075910039

4 0.785999075910034
5 failure.

Table 2: Table Q3.1
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n (p, q) γ εV deviation B ||B||2E S/V/E covolume

12 (3, 2) −2.24813 + 1.03398i
7↔ 14 4.07× 10−12

(0.26, 0.41, 0.15) 0.26 34/42/74
1.141541830593926

14 3.37× 10−12 1.141541830593913

−2.24813− 1.03398i
5↔ 13 2.50× 10−12

(0.53, 0.07, 0.43) 0.47 30/38/66
1.150966806397200

5 2.84× 10−12 1.150966806397164
−0.75187 + 1.03398i 4↔ 13 2.62× 10−12 (0.20, 0.47, 0.06) 0.26 36/44/78 1.144557251570631

−0.75187− 1.03398i
5↔ 14 4.00× 10−12

(0.20, 0.40, 0.19) 0.24 36/42/76
1.144289443644866

14 2.06× 10−12 1.144289443644726

(2, 3) −2.24813 + 1.03398i 5↔ 12 5.68× 10−13 (0.30, 0.35,−0.14) 0.23 34/42/74 1.145197409428369

−2.24813− 1.03398i 8↔ 13 7.73× 10−13 (0.43, 0.14, 0.36) 0.33 30/38/66 1.147770689218986
−0.75187 + 1.03398i 5↔ 14 1.50× 10−12 (0.14, 0.36, 0.15) 0.17 36/42/76 1.144776469725223
−0.75187− 1.03398i 6↔ 13 2.74× 10−12 (0.18, 0.38, 0.17) 0.21 36/44/78 1.145096650762742

13 (3, 2) −3.34815 + 0.31570i
4↔ 14 1.10× 10−13

(−0.34, 0.32, 0.26) 0.29 30/40/68
0.567218210159849

4 1.09× 10−13 0.567218210159845
−3.34815− 0.31570i 5↔ 14 5.84× 10−14 (−0.29, 0.35, 0.26) 0.27 26/32/56 0.567165208527812
0.34815 + 0.31570i 5↔ 12 1.01× 10−13 (−0.18, 0.38,−0.03) 0.18 26/38/62 0.567165208528317

0.34815− 0.31570i
4↔ 12 6.25× 10−14

(−0.20, 0.28, 0.24) 0.18 26/38/62
0.567165208527376

4 6.58× 10−14 0.567165208527338
5 failure.

(2, 3) −3.34815 + 0.31570i 5↔ 13 1.19× 10−14 (0.10, 0.03, 0.38) 0.16 26/32/56 0.567165208527598

−3.34815− 0.31570i
4↔ 14 3.51× 10−14

(0.38, 0.36, 0.30) 0.36 26/32/56
0.567165208527755

14 2.19× 10−14 0.567165208527715

0.34815 + 0.31570i
3↔ 12 3.47× 10−13

(−0.22, 0.30, 0.12) 0.15 26/38/62
0.567049507229398

3 3.57× 10−13 0.567049507229602
4, 5, 6 failure.

0.34815− 0.31570i 4↔ 12 2.38× 10−13 (−0.21, 0.31, 0.11) 0.16 26/38/62 0.566948496846089

14 (3, 2) −1.64913 + 1.05848i 4↔ 13 2.49× 10−14 (0.09, 0.37, 0.12) 0.16 26/32/56 0.567285975023820

−1.64913− 1.05848i 4↔ 13 2.18× 10−14 (0.09, 0.37,−0.13) 0.16 26/32/56 0.567285975023829

−1.35087 + 1.05848i
3↔ 13

2.51× 10−14 (0.36, 0.42, 0.13) 0.32
26/30/54 0.567162499322202

3, 4 22/23/43 0.567164292397292
5 failure.

−1.35087− 1.05848i 4↔ 13 5.48× 10−14 (0.23, 0.43, 0.05) 0.24 26/28/52 0.567165208528485
(2, 3) −1.64913 + 1.05848i 3↔ 14 1.33× 10−13 (0.14, 0.33, 0.05) 0.13 26/32/56 0.567285975024011

−1.64913− 1.05848i 4↔ 13 5.72× 10−14 (0.12, 0.33, 0.07) 0.13 26/32/56 0.567165208527762

−1.35087 + 1.05848i
3↔ 13

7.79× 10−14 (0.18, 0.14, 0.37) 0.19
26/30/54 0.567162499322480

3, 4 22/23/43 0.567164292397572
5 failure.

−1.35087− 1.05848i
4↔ 14

1.01× 10−13 (0.32, 0.30, 0.25) 0.25
26/30/54 0.567162499322576

4 22/23/43 0.567164292397665
5 failure.

15 (3, 2) −1.97873 + 1.12212i 6↔ 11 2.86× 10−11 (0.16, 0.44, 0.15) 0.24 54/82/134 1.893377029749469
−1.97873− 1.12212i 6↔ 11 1.16× 10−11 (0.50, 0.38, 0.27) 0.46 38/50/86 1.885892195233329
−1.02127 + 1.12212i 5↔ 13 4.84× 10−11 (0.25, 0.49, 0.07) 0.31 46/64/108 1.886872709877064
−1.02127− 1.12212i 5↔ 13 3.19× 10−11 (0.32, 0.47, 0.11) 0.34 46/64/108 1.880774913810047

(2, 3) −1.97873 + 1.12212i 5↔ 13 6.09× 10−11 (0.23, 0.12, 0.41) 0.23 38/50/86 1.884891575291061
−1.97873− 1.12212i 5↔ 13 1.57× 10−10 (0.24, 0.37, 0.09) 0.20 54/82/134 1.895705583407503

−1.02127 + 1.12212i 6↔ 11 8.40× 10−12 (−0.03, 0.24, 0.45) 0.26 46/64/108 1.894601048848805

−1.02127− 1.12212i 5↔ 13 3.92× 10−11 (0.25, 0.40, 0.17) 0.25 46/64/108 1.883406819520532

Table 3: Table Q3.1


