
CONICS IN KUMMER QUARTICS: THE TABLES

ALEX DEGTYAREV

1. The open stratum

There is a single connected real stratum; its generic member has no lines and

352 irreducible conics, viz.

• 16 Kummer conics e ∈ Ω,

• 16 duals e∗ thereof, and

• 320 B2-conics.

One has

|G| = 23040, iΩ = 2, and Gω
∼= (Z/4)4

is #21 in the following table:

# |Gω| Index Gω

21 16 14 C2
4

39 32 27 24C2

49 48 50 24C3

56 64 138 Γ25a1

65 96 227 24D6

75 192 1023 42A4

81 960 11357 M20

2. Strata of codimension 6 1

Name Types δ2
2 δ3 Lines Conics |G| iΩ Gω |det| (r, c)

open 352 23040 2 21 576 (1, 0)

1? 4?
0, 12?

0 1/4 ±1 8 16 + 336 1152 2 21 400 (1, 0)
2? 6?

0, 10?
0 5/4 ±4 32 160 + 192 1920 2 21 208 (1, 0)

3 40, 100 1 ±3 392 3072 4 21 576 (1, 0)
4 60, 80 1 ±2 432 3072 4 212 448 (1, 0)
5 120 1 ±1 360 1536 2 21 832 (1, 0)
6 121 0 ±4 384 3072 4 21 640 (1, 0)
7 122 1 0 400 3072 2 212 576 (1, 0)
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2 ALEX DEGTYAREV

3. Strata of codimension 2

Clusters ◦ Lines Conics |G| iΩ Gω |det| (r, c)

1?, 1?, 4 1, 2 16 48 + 384 512 4 212 224 (1, 0)
1?, 1?, 7 3, 2 16 48 + 352 256 2 212 256 (1, 0)
1?, 2?, 3, 6 3, 0, 2 40 240 + 184 192 2 21 144 (1, 0)

1?, 3 0 8 16 + 376 384 4 21 336 (1, 0)
1?, 3 2 8 16 + 376 256 4 21 384 (1, 0)
1?, 4 0 8 16 + 416 384 4 212 304 (1, 0)
1?, 5 0 8 16 + 344 192 2 21 464 (1, 0)
1?, 5 0 8 16 + 344 192 2 21 400 (1, 0)
1?, 5 2 8 16 + 344 128 2 21 576 (1, 0)
1?, 6 2 8 16 + 368 384 4 21 400 (1, 0)→ (2, 0)
1?, 6 0 8 16 + 368 256 4 21 416 (1, 0)
1?, 7 0 8 16 + 384 384 2 212 400 (1, 0)
2?, 3 2 32 160 + 232 768 4 21 192 (1, 0)
2?, 4 2 32 160 + 272 768 4 212 160 (1, 0)
2?, 5 0 32 160 + 200 192 2 21 272 (1, 0)
2?, 5 2 32 160 + 200 384 2 21 256 (1, 0)
2?, 6 0 32 160 + 224 768 4 21 224 (1, 0)
2?, 7 0 32 160 + 240 384 2 212 208 (1, 0)

3 3, 3 0 432 512 2 21 576 (1, 0)
3, 3, 3 2 472 4608 8 21 432 (1, 0)→ (2, 0)

1 3, 3, 7 2 480 384 2 212 432 (1, 0)
1 3, 4, 5 2 480 384 4 212 432 (1, 0)

3, 4, 6 0 504 1024 8 212 384 (1, 0)
3, 5 0 400 512 4 21 768 (1, 0)
3, 5 2 400 384 4 21 816 (1, 0)

3 3, 5, 6 0 432 512 4 21 576 (1, 0)
4 3, 6 2 424 384 4 21 624 (1, 0)

3, 7 0 440 1024 4 212 576 (1, 0)
4, 4, 6 0 544 2048 8 392 320 (1, 0)
∗ 4, 4, 7 2 560 1152 6 492 304 (1, 0)

4, 5 0 440 512 4 212 640 (1, 0)
4, 5, 5 2 448 768 4 212 560 (1, 0)

2 4, 6 2 464 384 4 212 496 (1, 0)
4, 7 0 480 1024 4 392 448 (1, 0)
5, 5 0 368 512 2 21 1088 (1, 0)
5, 5 0 368 512 2 21 1024 (1, 0)
5, 5 2 368 384 2 21 1200 (1, 0)
5, 5, 7 2 416 384 2 212 688 (1, 0)
5, 6 0 392 512 4 21 896 (1, 0)
5, 6 2 392 384 4 21 880 (1, 0)

4 5, 6, 6 2 424 384 2 21 624 (1, 0)
5, 7 0 408 512 2 212 832 (1, 0)
6, 6 0 416 1536 6 21 704 (1, 0)

2 6, 6, 7 2 464 384 2 212 496 (1, 0)
6, 7 0 432 1024 4 212 640 (1, 0)
7, 7 0 448 2048 2 392 576 (1, 0)
7, 7, 7 2 496 2304 2 492 432 (1, 0)

47 relative graphs, (r, c) = (49, 0); 43 absolute graphs, (r, c) = (43, 0).
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4. Strata of codimension 3

Clusters Lines Conics |G| iΩ Gω T (r, c)

4, 4, 4, 4, 6, 7, 7 800 15360 60 812 [4, 0, 40] (1, 0)
4, 4, 4, 7, 7, 7 736 3072 16 752 [12, 0, 16] (1, 0)→ (0, 1)
4, 4, 4, 6, 6, 7 704 768 12 652 [8, 4, 28] (0, 1)
3, 3, 4, 4, 5, 6, 7 680 768 12 492 [12, 4, 20] (0, 1)→ (0, 2)
3, 4, 4, 6, 6, 7 664 768 12 492 [4, 0, 60] (1, 0)→ (2, 0)
7, 7, 7, 7, 7, 7 640 3072 2 752 [4, 0, 72] (1, 0)

1 3, 3, 4, 6, 6, 7 624 256 4 392 [12, 4, 24] (0, 2)
1 3, 4, 4, 5, 6, 6 624 256 8 392 [12, 4, 24] (0, 2)→ (0, 4)
2 3, 3, 3, 7, 7, 7 616 384 2 492 [4, 0, 72] (2, 0)
2 3, 4, 4, 5, 5, 7 616 384 6 492 [4, 0, 72] (2, 0)
∗ 4, 4, 7, 7 608 768 6 652 [4, 0, 76] (1, 0)

[16, 4, 20] (0, 1)
3 3, 4, 4, 5, 5, 5, 6 608 512 8 392 [8, 0, 36] (1, 0)→ (2, 0)
3 3, 3, 3, 3, 7, 7 608 512 2 392 [8, 0, 36] (1, 0)
4 3, 3, 3, 4, 5, 5, 6 600 512 8 212 [12, 0, 24] (1, 0)→ (4, 0)
4 3, 3, 3, 3, 3, 7 600 512 4 212 [12, 0, 24] (1, 0)→ (0, 1)
5 4, 4, 6, 7 592 384 6 492 [12, 0, 28] (0, 2)
5 6, 6, 6, 7, 7, 7 592 384 2 492 [12, 0, 28] (0, 2)

4, 4, 5, 5, 5, 7 584 384 6 492 [8, 0, 44] (0, 1)
4, 7, 7, 7 576 1536 4 652 [12, 0, 28] (2, 0)
3, 3, 4, 5, 5, 7 576 512 8 392 [12, 4, 28] (0, 1)→ (0, 2)

6 4, 4, 6, 6 576 512 8 392 [4, 0, 88] (1, 0)→ (0, 1)
6 6, 6, 6, 6, 7, 7 576 512 2 392 [4, 0, 88] (1, 0)

1?, 1?, 2?, 3, 3, 4, 6, 6 48 336 + 240 256 4 212 [4, 0, 20] (1, 0)→ (0, 1)
4, 4, 5, 7 568 384 6 492 [4, 0, 108] (1, 0)

[16, 4, 28] (0, 1)
1?, 4, 4, 7 8 16 + 544 576 6 492 [4, 2, 52] (2, 0)
1?, 1?, 1?, 4, 4, 7 24 96 + 464 192 6 492 [4, 2, 32] (1, 0)

[8, 2, 16] (0, 1)
2?, 4, 4, 7 32 160 + 400 576 6 492 [4, 2, 28] (1, 0)

7 3, 3, 5, 6, 6, 7 552 128 2 212 [4, 0, 92] (1, 0)
[12, 4, 32] (0, 1)

7 3, 4, 5, 5, 6, 6 552 128 4 212 [4, 0, 92] (1, 0)→ (0, 1)
[12, 4, 32] (0, 1)→ (0, 2)

7 3, 3, 4, 5, 6 552 128 4 212 [4, 0, 92] (1, 0)→ (0, 1)
[12, 4, 32] (0, 1)→ (0, 2)

4, 6, 6, 7 544 512 8 392 [16, 8, 28] (0, 1)→ (0, 2)
1?, 4, 4, 6 8 16 + 528 512 8 392 [8, 4, 28] (1, 0)→ (2, 0)
1?, 1?, 4, 4, 6 16 48 + 496 512 8 392 [4, 0, 40] (1, 0)→ (0, 1)
1?, 1?, 2?, 3, 3, 6, 6, 7 48 336 + 208 64 2 212 [4, 2, 24] (1, 0)

[8, 2, 12] (0, 1)
8 3, 4, 6, 6 536 256 8 212 [8, 0, 52] (1, 0)→ (0, 2)

[20, 8, 24] (0, 1)→ (0, 4)
8 5, 6, 6, 6, 6, 7 536 256 2 212 [8, 0, 52] (1, 0)

[20, 8, 24] (0, 1)
6, 7, 7, 7 528 1536 4 492 [12, 0, 40] (1, 0)→ (2, 0)

9 3, 3, 7, 7 528 256 2 392 [4, 0, 108] (1, 0)
[16, 4, 28] (0, 1)

9 3, 4, 5, 7 528 256 4 392 [4, 0, 108] (1, 0)
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[16, 4, 28] (0, 1)
10 3, 3, 4, 5, 5 528 256 4 212 [4, 0, 104] (1, 0)→ (0, 1)

[12, 4, 36] (0, 1)→ (0, 2)
10 3, 3, 5, 5, 6, 7 528 256 4 212 [4, 0, 104] (1, 0)→ (2, 0)

[12, 4, 36] (0, 1)→ (0, 2)
1?, 1?, 1?, 1?, 4, 7, 7 32 160 + 368 512 4 562 [8, 4, 16] (1, 0)
3, 4, 5, 5, 6 520 512 8 212 [20, 0, 24] (1, 0)→ (4, 0)
5, 5, 5, 7, 7, 7 520 384 2 492 [12, 0, 40] (0, 2)

11 3, 3, 3, 7 520 128 2 212 [4, 0, 108] (1, 0)
[16, 4, 28] (0, 1)

11 3, 4, 5, 5, 6 520 128 4 212 [4, 0, 108] (1, 0)→ (0, 1)
[16, 4, 28] (0, 1)→ (0, 2)

11 3, 5, 5, 6, 6, 7 520 128 2 212 [4, 0, 108] (1, 0)
[16, 4, 28] (0, 1)

4, 5, 5, 5, 5, 7 512 512 4 392 [16, 0, 28] (1, 0)
12 3, 3, 3, 3 512 384 2 21 [12, 0, 36] (1, 0)→ (2, 0)
12 3, 3, 3, 5, 6 512 384 6 21 [12, 0, 36] (1, 0)→ (2, 2)
12 3, 5, 5, 5, 6, 6, 6 512 384 2 21 [12, 0, 36] (1, 0)→ (2, 0)

3, 4, 5, 6 512 256 8 212 [24, 12, 28] (0, 1)→ (0, 4)
13 6, 6, 7, 7 512 256 2 392 [4, 0, 124] (1, 0)

[20, 8, 28] (0, 1)
13 4, 6, 7 512 256 4 392 [4, 0, 124] (1, 0)

[20, 8, 28] (0, 1)
14 3, 4, 5, 6 512 128 4 212 [8, 4, 60] (0, 1)→ (0, 2)

[12, 4, 40] (0, 2)→ (0, 4)
14 5, 5, 6, 6, 6, 7 512 128 2 212 [8, 4, 60] (0, 1)

[12, 4, 40] (0, 2)
14 3, 3, 6, 7 512 128 2 212 [8, 4, 60] (0, 1)

[12, 4, 40] (0, 2)
1?, 2?, 3, 4, 5, 6 40 240 + 272 192 4 212 [4, 2, 28] (1, 0)→ (0, 1)
5, 7, 7, 7 504 768 2 492 [4, 0, 156] (1, 0)

[12, 0, 52] (1, 0)
15 4, 5, 6, 6 504 256 4 212 [4, 0, 120] (2, 0)→ (0, 2)
15 3, 6, 6, 7 504 256 4 212 [4, 0, 120] (2, 0)→ (4, 0)

1?, 3, 4, 6 8 16 + 488 256 8 212 [12, 4, 20] (0, 1)→ (0, 4)
1?, 3, 4, 6 8 16 + 488 256 8 212 [4, 0, 60] (1, 0)→ (0, 2)

16 1?, 1?, 3, 4, 6 16 48 + 456 256 4 212 [8, 0, 24] (1, 0)→ (0, 1)
16 1?, 1?, 3, 4, 6 16 48 + 456 256 4 212 [8, 0, 24] (1, 0)→ (0, 1)

1?, 2?, 3, 3, 3, 6 40 240 + 264 576 6 213 [12, 6, 12] (1, 0)→ (2, 0)
4, 5, 5, 7 496 512 4 392 [12, 4, 48] (0, 1)

[20, 0, 28] (1, 0)
4, 5, 5, 7 496 256 4 392 [24, 12, 28] (0, 2)

17 6, 6, 6, 7 496 256 4 212 [20, 4, 28] (0, 1)→ (0, 2)
17 4, 6, 6 496 256 4 212 [20, 4, 28] (0, 1)→ (0, 2)
18 3, 3, 5, 5, 7 496 128 2 212 [12, 4, 44] (0, 2)
18 3, 4, 5, 5, 5 496 128 4 212 [12, 4, 44] (0, 2)→ (0, 4)

1?, 7, 7, 7 8 16 + 480 1152 2 492 [12, 6, 28] (1, 0)
1?, 1?, 1?, 7, 7, 7 24 96 + 400 192 2 492 [4, 2, 40] (2, 0)

[12, 6, 16] (0, 1)
2?, 7, 7, 7 32 160 + 336 384 2 492 [4, 2, 40] (1, 0)

[12, 6, 16] (1, 0)
19 3, 4, 5, 5 488 128 4 212 [12, 4, 48] (0, 2)→ (0, 4)

[20, 0, 28] (0, 1)→ (0, 2)
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19 3, 3, 5, 7 488 128 2 212 [12, 4, 48] (0, 2)
[20, 0, 28] (0, 1)

20 3, 4, 5, 5 488 128 4 212 [8, 0, 76] (0, 1)→ (0, 2)
[12, 4, 52] (0, 2)→ (0, 4)

20 3, 3, 5, 7 488 128 2 212 [8, 0, 76] (0, 1)
[12, 4, 52] (0, 2)

3, 3, 3, 5 480 512 8 21 [12, 0, 48] (1, 0)→ (4, 2)
5, 5, 5, 5, 7, 7 480 512 2 392 [4, 0, 136] (1, 0)

[8, 0, 68] (1, 0)
21 5, 5, 6, 6, 7 480 128 2 212 [8, 4, 76] (0, 1)
21 4, 5, 5, 6 480 128 4 212 [8, 4, 76] (0, 1)→ (0, 2)

1?, 4, 7 8 16 + 464 256 4 392 [4, 0, 76] (1, 0)
[16, 4, 20] (0, 1)

22 1?, 3, 4, 5 8 16 + 464 192 4 212 [4, 2, 60] (1, 0)→ (0, 1)
[12, 2, 20] (0, 1)→ (0, 2)

22 1?, 3, 3, 7 8 16 + 464 192 2 212 [4, 2, 60] (1, 0)
[12, 2, 20] (0, 1)

23 1?, 3, 4, 5 8 16 + 464 64 4 212 [4, 2, 72] (1, 0)→ (0, 1)
[8, 2, 36] (0, 1)→ (0, 2)
[12, 2, 24] (0, 1)→ (0, 2)
[16, 6, 20] (0, 1)→ (0, 2)

23 1?, 3, 3, 7 8 16 + 464 64 2 212 [4, 2, 72] (1, 0)
[8, 2, 36] (0, 1)
[12, 2, 24] (0, 1)
[16, 6, 20] (0, 1)

1?, 1?, 4, 7 16 48 + 432 512 4 392 [4, 0, 56] (1, 0)
[8, 0, 28] (1, 0)

1?, 1?, 4, 7 16 48 + 432 256 4 392 [12, 0, 16] (0, 1)
24 1?, 1?, 3, 3, 7 16 48 + 432 64 2 212 [4, 2, 48] (1, 0)

[8, 2, 24] (0, 1)
[12, 2, 16] (0, 1)

24 1?, 1?, 3, 4, 5 16 48 + 432 64 4 212 [4, 2, 48] (1, 0)→ (0, 1)
[8, 2, 24] (0, 1)→ (0, 2)
[12, 2, 16] (0, 1)→ (0, 2)

2?, 4, 7 32 160 + 320 256 4 392 [8, 0, 20] (0, 1)
25 2?, 3, 3, 7 32 160 + 320 192 2 212 [12, 2, 12] (0, 1)
25 2?, 3, 4, 5 32 160 + 320 192 4 212 [12, 2, 12] (0, 1)→ (0, 2)
26 3, 6, 7 472 256 4 212 [4, 0, 156] (1, 0)→ (2, 0)

[12, 0, 52] (1, 0)→ (0, 1)
26 5, 6, 6, 7 472 256 2 212 [4, 0, 156] (1, 0)

[12, 0, 52] (1, 0)
27 5, 6, 6, 7 472 128 2 212 [24, 0, 28] (0, 2)
27 4, 5, 6 472 128 4 212 [24, 0, 28] (0, 2)→ (0, 4)
28 5, 6, 6, 7 472 128 2 212 [4, 0, 172] (1, 0)

[16, 4, 44] (0, 1)
28 4, 5, 6 472 128 4 212 [4, 0, 172] (1, 0)→ (0, 1)

[16, 4, 44] (0, 1)→ (0, 2)
29 3, 5, 5, 6, 6 472 128 4 21 [4, 0, 140] (1, 0)→ (0, 2)

[16, 4, 36] (0, 1)→ (0, 4)
29 3, 3, 5, 6 472 128 4 21 [4, 0, 140] (1, 0)→ (0, 2)

[16, 4, 36] (0, 1)→ (0, 4)
1?, 3, 3, 3 8 16 + 456 256 8 21 [12, 6, 24] (1, 0)→ (4, 2)
1?, 2?, 3, 6, 7 40 240 + 232 128 2 212 [4, 0, 36] (2, 0)
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1?, 2?, 3, 3, 5, 6 40 240 + 232 128 4 21 [4, 0, 32] (1, 0)→ (0, 2)
4, 5, 5, 5, 5 464 512 4 212 [12, 0, 56] (1, 0)→ (2, 0)
3, 5, 6, 6 464 512 8 21 [12, 0, 48] (1, 0)→ (4, 2)
5, 5, 7, 7 464 256 2 392 [4, 0, 172] (1, 0)

[16, 4, 44] (0, 1)
30 3, 3, 6 464 128 2 21 [4, 0, 152] (1, 0)→ (0, 1)

[24, 8, 28] (0, 1)→ (0, 2)
30 3, 5, 6, 6 464 128 4 21 [4, 0, 152] (1, 0)→ (0, 2)

[24, 8, 28] (0, 1)→ (0, 4)
30 5, 5, 6, 6, 6 464 128 2 21 [4, 0, 152] (1, 0)→ (0, 1)

[24, 8, 28] (0, 1)→ (0, 2)
31 1?, 6, 6, 7 8 16 + 448 192 2 212 [4, 2, 76] (2, 0)
31 1?, 4, 6 8 16 + 448 192 4 212 [4, 2, 76] (2, 0)→ (0, 2)
32 1?, 4, 6 8 16 + 448 64 4 212 [4, 2, 80] (1, 0)→ (0, 1)

[8, 2, 40] (0, 1)→ (0, 2)
[16, 2, 20] (0, 1)→ (0, 2)

32 1?, 6, 6, 7 8 16 + 448 64 2 212 [4, 2, 80] (1, 0)
[8, 2, 40] (0, 1)
[16, 2, 20] (0, 1)

33 1?, 1?, 6, 6, 7 16 48 + 416 64 2 212 [4, 2, 56] (2, 0)
[16, 6, 16] (0, 1)

33 1?, 1?, 4, 6 16 48 + 416 64 4 212 [4, 2, 56] (2, 0)→ (0, 2)
[16, 6, 16] (0, 1)→ (0, 2)

34 2?, 4, 6 32 160 + 304 192 4 212 [4, 2, 44] (1, 0)→ (0, 1)
34 2?, 6, 6, 7 32 160 + 304 192 2 212 [4, 2, 44] (1, 0)

1?, 2?, 3, 5, 6, 6 40 240 + 224 192 4 21 [4, 2, 36] (1, 0)→ (0, 2)
1?, 2?, 3, 5, 6, 6 40 240 + 224 128 4 21 [8, 4, 20] (1, 0)→ (0, 2)

35 3, 6, 6 456 256 4 21 [8, 0, 84] (1, 0)→ (4, 0)
35 5, 6, 6, 6 456 256 4 21 [8, 0, 84] (1, 0)→ (0, 2)

3, 5, 5, 7 456 256 4 212 [4, 0, 168] (2, 0)→ (4, 0)
3, 5, 5, 7 456 256 4 212 [4, 0, 156] (1, 0)→ (2, 0)

[12, 0, 52] (1, 0)→ (0, 1)
4, 5, 5, 5 456 128 4 212 [4, 0, 172] (1, 0)→ (0, 1)

[16, 4, 44] (0, 1)→ (0, 2)
5, 5, 6, 7 448 256 4 212 [28, 8, 28] (0, 1)→ (0, 2)
5, 5, 6, 7 448 256 4 212 [20, 8, 40] (0, 1)→ (0, 2)
4, 5, 5 448 256 4 212 [12, 0, 76] (2, 0)→ (4, 0)
3, 5, 7 448 256 4 212 [4, 0, 204] (1, 0)→ (2, 0)

[16, 4, 52] (0, 1)→ (0, 2)
1?, 7, 7 8 16 + 432 512 2 392 [4, 0, 100] (1, 0)
1?, 4, 5, 5 8 16 + 432 192 4 212 [4, 2, 68] (1, 0)→ (0, 1)
1?, 4, 5, 5 8 16 + 432 128 4 212 [4, 2, 96] (1, 0)→ (0, 1)

[16, 2, 24] (0, 1)→ (0, 2)
[20, 10, 24] (1, 0)→ (2, 0)

1?, 1?, 7, 7 16 48 + 400 256 2 392 [4, 0, 64] (2, 0)
1?, 1?, 4, 5, 5 16 48 + 400 256 4 212 [4, 0, 52] (1, 0)→ (0, 1)
1?, 1?, 3, 5, 7 16 48 + 400 256 4 212 [4, 0, 48] (1, 0)→ (2, 0)
1?, 1?, 4, 5, 5 16 48 + 400 128 4 212 [8, 2, 32] (0, 1)→ (0, 2)
2?, 7, 7 32 160 + 288 512 2 392 [4, 0, 52] (1, 0)
2?, 4, 5, 5 32 160 + 288 192 4 212 [4, 2, 44] (1, 0)→ (0, 1)
5, 6, 7 440 256 4 212 [28, 4, 32] (0, 1)→ (0, 2)

36 3, 5, 5, 6 440 128 4 21 [4, 0, 200] (1, 0)→ (0, 2)
[24, 8, 36] (0, 1)→ (0, 4)
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36 3, 3, 5 440 128 2 21 [4, 0, 200] (1, 0)→ (0, 1)
[24, 8, 36] (0, 1)→ (0, 2)

37 3, 5, 5, 6 440 64 2 21 [4, 0, 188] (1, 0)→ (0, 1)
[12, 4, 64] (0, 1)→ (0, 2)
[28, 12, 32] (0, 1)→ (0, 2)

37 3, 3, 5 440 64 2 21 [4, 0, 188] (1, 0)→ (0, 1)
[12, 4, 64] (0, 1)→ (0, 2)
[28, 12, 32] (0, 1)→ (0, 2)

37 3, 5, 5, 6 440 64 2 21 [4, 0, 188] (1, 0)→ (0, 1)
[12, 4, 64] (0, 1)→ (0, 2)
[28, 12, 32] (0, 1)→ (0, 2)

1?, 3, 7 8 16 + 424 256 4 212 [4, 0, 96] (2, 0)→ (4, 0)
1?, 3, 7 8 16 + 424 256 4 212 [4, 0, 84] (2, 0)→ (4, 0)
1?, 4, 5 8 16 + 424 128 4 212 [8, 0, 44] (0, 1)→ (0, 2)
1?, 4, 5 8 16 + 424 128 4 212 [4, 0, 108] (1, 0)→ (0, 1)

[16, 4, 28] (0, 1)→ (0, 2)
1?, 4, 5 8 16 + 424 128 4 212 [4, 0, 72] (2, 0)→ (0, 2)

38 1?, 1?, 4, 5 16 48 + 392 128 2 212 [16, 8, 24] (0, 2)
38 1?, 1?, 4, 5 16 48 + 392 128 2 212 [16, 8, 24] (0, 2)

1?, 1?, 3, 7 16 48 + 392 128 4 212 [16, 4, 16] (0, 1)→ (0, 2)
2?, 3, 7 32 160 + 280 256 4 212 [4, 0, 48] (1, 0)→ (2, 0)
2?, 4, 5 32 160 + 280 128 4 212 [4, 0, 52] (2, 0)→ (0, 2)
5, 5, 5, 5, 7 432 256 2 212 [12, 0, 64] (2, 0)
5, 5, 5, 5, 7 432 256 2 212 [8, 0, 100] (1, 0)

[12, 4, 68] (0, 1)
39 3, 5, 6 432 128 4 21 [28, 4, 28] (0, 1)→ (0, 4)
39 5, 5, 6, 6 432 128 2 21 [28, 4, 28] (0, 1)→ (0, 2)
40 3, 5, 6 432 128 4 21 [12, 0, 68] (1, 0)→ (0, 2)

[20, 8, 44] (0, 1)→ (0, 4)
40 5, 5, 6, 6 432 128 2 21 [12, 0, 68] (1, 0)→ (2, 0)

[20, 8, 44] (0, 1)→ (0, 2)
41 5, 5, 6, 6 432 64 2 21 [8, 4, 108] (0, 1)→ (0, 2)

[12, 4, 72] (0, 2)→ (0, 4)
41 3, 5, 6 432 64 2 21 [8, 4, 108] (0, 1)→ (0, 2)

[12, 4, 72] (0, 2)→ (0, 4)
41 3, 5, 6 432 64 2 21 [8, 4, 108] (0, 1)→ (0, 2)

[12, 4, 72] (0, 2)→ (0, 4)
1?, 6, 7 8 16 + 416 256 4 212 [20, 0, 20] (0, 1)→ (0, 2)
1?, 6, 7 8 16 + 416 256 4 212 [4, 0, 104] (1, 0)→ (2, 0)

[12, 4, 36] (0, 1)→ (0, 2)
42 1?, 3, 3 8 16 + 416 128 2 21 [4, 0, 68] (1, 0)→ (0, 1)

[8, 4, 36] (1, 0)→ (2, 0)
42 1?, 3, 5, 6 8 16 + 416 128 4 21 [4, 0, 68] (1, 0)→ (0, 2)

[8, 4, 36] (1, 0)→ (0, 2)
43 1?, 3, 5, 6 8 16 + 416 64 2 21 [8, 4, 48] (1, 0)→ (0, 1)

[16, 4, 24] (0, 1)→ (0, 2)
43 1?, 3, 5, 6 8 16 + 416 64 2 21 [8, 4, 48] (1, 0)→ (0, 1)

[16, 4, 24] (0, 1)→ (0, 2)
43 1?, 3, 3 8 16 + 416 64 1 21 [8, 4, 48] (1, 0)

[16, 4, 24] (0, 1)
43 1?, 3, 3 8 16 + 416 64 1 21 [8, 4, 48] (1, 0)

[16, 4, 24] (0, 1)
44 1?, 3, 5, 6 8 16 + 416 64 2 21 [4, 0, 80] (2, 0)→ (0, 2)
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[16, 0, 20] (0, 1)→ (0, 2)
44 1?, 3, 5, 6 8 16 + 416 64 2 21 [4, 0, 80] (2, 0)→ (0, 2)

[16, 0, 20] (0, 1)→ (0, 2)
44 1?, 3, 3 8 16 + 416 64 2 21 [4, 0, 80] (2, 0)→ (0, 2)

[16, 0, 20] (0, 1)→ (0, 2)
1?, 1?, 6, 7 16 48 + 384 256 4 212 [4, 0, 60] (1, 0)→ (2, 0)
1?, 1?, 6, 7 16 48 + 384 128 4 212 [8, 0, 32] (0, 1)→ (0, 2)
2?, 6, 7 32 160 + 272 256 4 212 [12, 4, 20] (0, 1)→ (0, 2)
1?, 2?, 3, 5, 6 40 240 + 192 64 2 21 [4, 0, 44] (1, 0)→ (0, 1)

[12, 4, 16] (0, 1)→ (0, 2)
1?, 2?, 3, 5, 6 40 240 + 192 32 2 21 [4, 2, 48] (1, 0)→ (0, 1)

[8, 2, 24] (0, 1)→ (0, 2)
[12, 2, 16] (0, 1)→ (0, 2)

5, 5, 5, 7 424 128 2 212 [28, 4, 32] (0, 2)
5, 5, 5, 7 424 128 2 212 [12, 4, 84] (0, 2)

[24, 8, 44] (0, 2)
45 5, 6, 6 424 128 2 21 [8, 0, 116] (1, 0)→ (2, 0)
45 5, 6, 6 424 128 4 21 [8, 0, 116] (1, 0)→ (0, 2)

5, 5, 5, 7 424 128 2 212 [4, 0, 204] (2, 0)
[16, 4, 52] (0, 2)

46 1?, 5, 6, 6 8 16 + 408 192 2 21 [4, 2, 76] (1, 0)→ (0, 1)
46 1?, 3, 6 8 16 + 408 192 4 21 [4, 2, 76] (1, 0)→ (0, 2)
47 1?, 5, 6, 6 8 16 + 408 64 2 21 [8, 2, 44] (0, 1)→ (0, 2)

[12, 6, 32] (1, 0)→ (2, 0)
47 1?, 3, 6 8 16 + 408 64 4 21 [8, 2, 44] (0, 1)→ (0, 4)

[12, 6, 32] (1, 0)→ (0, 2)
48 1?, 3, 6 8 16 + 408 32 2 21 [4, 2, 96] (2, 0)→ (0, 2)

[16, 2, 24] (0, 2)→ (0, 4)
[20, 10, 24] (0, 1)→ (0, 2)

48 1?, 3, 6 8 16 + 408 32 2 21 [4, 2, 96] (2, 0)→ (0, 2)
[16, 2, 24] (0, 2)→ (0, 4)
[20, 10, 24] (0, 1)→ (0, 2)

48 1?, 5, 6, 6 8 16 + 408 32 2 21 [4, 2, 96] (2, 0)→ (0, 2)
[16, 2, 24] (0, 2)→ (0, 4)
[20, 10, 24] (0, 1)→ (0, 2)

49 2?, 3, 6 32 160 + 264 192 4 21 [12, 6, 20] (1, 0)→ (0, 2)
49 2?, 5, 6, 6 32 160 + 264 192 2 21 [12, 6, 20] (1, 0)→ (2, 0)

5, 5, 7 416 256 2 212 [12, 0, 100] (1, 0)
[28, 12, 48] (0, 1)

1?, 5, 5, 7 8 16 + 400 192 2 212 [12, 6, 28] (0, 1)
50 1?, 6, 6 8 16 + 400 192 3 21 [8, 4, 56] (1, 0)→ (1, 1)
50 1?, 6, 6 8 16 + 400 192 3 21 [8, 4, 56] (1, 0)→ (1, 1)

1?, 5, 5, 7 8 16 + 400 192 2 212 [4, 2, 92] (2, 0)
51 1?, 6, 6 8 16 + 400 128 2 21 [4, 0, 100] (1, 0)→ (0, 1)
51 1?, 6, 6 8 16 + 400 128 4 21 [4, 0, 100] (1, 0)→ (0, 2)

1?, 5, 5, 7 8 16 + 400 64 2 212 [4, 2, 120] (2, 0)
[8, 2, 60] (0, 2)
[16, 6, 32] (0, 2)

1?, 1?, 5, 5, 7 16 48 + 368 256 2 212 [16, 8, 20] (1, 0)
1?, 1?, 5, 5, 7 16 48 + 368 64 2 212 [4, 2, 72] (1, 0)

[8, 2, 36] (0, 1)
[12, 2, 24] (0, 1)
[16, 6, 20] (0, 1)
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1?, 1?, 5, 5, 7 16 48 + 368 64 2 212 [4, 2, 64] (2, 0)
[16, 2, 16] (0, 1)

2?, 5, 5, 7 32 160 + 256 192 2 212 [4, 2, 52] (2, 0)
2?, 5, 5, 7 32 160 + 256 64 2 212 [8, 2, 28] (0, 2)
3, 5, 5 408 256 4 21 [16, 0, 60] (1, 0)→ (4, 0)
3, 5, 5 408 256 4 21 [12, 0, 96] (2, 0)→ (8, 0)
3, 5, 5 408 256 4 21 [12, 0, 84] (2, 0)→ (4, 2)
3, 5, 5 408 256 4 21 [8, 0, 132] (1, 0)→ (4, 0)

[24, 0, 44] (1, 0)→ (0, 2)
3, 5, 5 408 128 4 21 [12, 4, 92] (0, 1)→ (0, 4)

[28, 12, 44] (0, 1)→ (0, 4)
52 3, 5, 5 408 64 2 21 [4, 0, 236] (1, 0)→ (0, 1)

[12, 4, 80] (0, 1)→ (0, 2)
[16, 4, 60] (0, 1)→ (0, 2)
[20, 4, 48] (0, 1)→ (0, 2)
[28, 8, 36] (0, 1)→ (0, 2)

52 3, 5, 5 408 64 2 21 [4, 0, 236] (1, 0)→ (0, 1)
[12, 4, 80] (0, 1)→ (0, 2)
[16, 4, 60] (0, 1)→ (0, 2)
[20, 4, 48] (0, 1)→ (0, 2)
[28, 8, 36] (0, 1)→ (0, 2)

1?, 5, 7 8 16 + 392 128 2 212 [8, 4, 52] (0, 1)
1?, 5, 7 8 16 + 392 128 2 212 [4, 0, 144] (2, 0)

[16, 0, 36] (0, 1)
1?, 5, 7 8 16 + 392 128 2 212 [4, 0, 116] (2, 0)

[20, 4, 24] (0, 2)
1?, 1?, 5, 7 16 48 + 360 64 2 212 [8, 4, 48] (0, 1)

[16, 4, 24] (0, 2)
2?, 5, 7 32 160 + 248 128 2 212 [16, 8, 20] (0, 1)
2?, 5, 7 32 160 + 248 128 2 212 [4, 0, 68] (2, 0)

[8, 4, 36] (0, 1)
5, 5, 6 400 256 4 21 [28, 0, 40] (1, 0)→ (0, 2)
5, 5, 6 400 256 4 21 [16, 0, 60] (1, 0)→ (4, 0)
5, 5, 6 400 256 4 21 [12, 0, 104] (1, 0)→ (4, 0)
5, 5, 6 400 128 4 21 [12, 4, 104] (0, 2)→ (0, 8)

53 5, 5, 6 400 64 2 21 [4, 0, 268] (1, 0)→ (0, 1)
[16, 4, 68] (0, 1)→ (0, 2)

53 5, 5, 6 400 64 2 21 [4, 0, 268] (1, 0)→ (0, 1)
[16, 4, 68] (0, 1)→ (0, 2)

1?, 3, 5 8 16 + 384 128 4 21 [20, 4, 20] (0, 1)→ (0, 4)
1?, 3, 5 8 16 + 384 128 4 21 [12, 0, 36] (1, 1)→ (0, 6)

54 1?, 3, 5 8 16 + 384 96 2 21 [4, 2, 84] (1, 0)→ (0, 1)
[12, 2, 28] (0, 1)→ (0, 2)

54 1?, 3, 5 8 16 + 384 96 2 21 [4, 2, 84] (1, 0)→ (0, 1)
[12, 2, 28] (0, 1)→ (0, 2)

1?, 3, 5 8 16 + 384 64 4 21 [24, 6, 24] (0, 3)→ (0, 12)
55 1?, 3, 5 8 16 + 384 64 2 21 [16, 0, 32] (0, 2)→ (0, 4)
55 1?, 3, 5 8 16 + 384 64 2 21 [16, 0, 32] (0, 2)→ (0, 4)

1?, 3, 5 8 16 + 384 64 4 21 [8, 2, 56] (0, 1)→ (0, 4)
[20, 6, 24] (0, 1)→ (0, 4)

1?, 3, 5 8 16 + 384 64 4 21 [4, 2, 120] (1, 0)→ (0, 2)
[8, 2, 60] (0, 1)→ (0, 4)
[16, 6, 32] (0, 1)→ (0, 4)
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1?, 3, 5 8 16 + 384 64 4 21 [4, 2, 88] (1, 0)→ (0, 2)
[16, 6, 24] (0, 1)→ (0, 4)

56 1?, 3, 5 8 16 + 384 64 2 21 [4, 0, 92] (1, 0)→ (0, 1)
[12, 4, 32] (0, 1)→ (0, 2)

56 1?, 3, 5 8 16 + 384 64 2 21 [4, 0, 92] (1, 0)→ (0, 1)
[12, 4, 32] (0, 1)→ (0, 2)

2?, 3, 5 32 160 + 240 128 4 21 [12, 0, 20] (1, 0)→ (0, 2)
57 2?, 3, 5 32 160 + 240 96 2 21 [4, 2, 60] (1, 0)→ (0, 1)

[12, 2, 20] (0, 1)→ (0, 2)
57 2?, 3, 5 32 160 + 240 96 2 21 [4, 2, 60] (1, 0)→ (0, 1)

[12, 2, 20] (0, 1)→ (0, 2)
1?, 5, 6 8 16 + 376 192 4 21 [4, 2, 116] (1, 0)→ (0, 2)
1?, 5, 6 8 16 + 376 128 4 21 [20, 0, 24] (0, 1)→ (0, 4)
1?, 5, 6 8 16 + 376 128 4 21 [4, 0, 140] (1, 0)→ (0, 2)

[16, 4, 36] (0, 1)→ (0, 4)
1?, 5, 6 8 16 + 376 128 4 21 [4, 0, 88] (1, 0)→ (0, 2)

58 1?, 5, 6 8 16 + 376 64 2 21 [8, 0, 72] (2, 1)→ (0, 4)
58 1?, 5, 6 8 16 + 376 64 2 21 [8, 0, 72] (2, 1)→ (0, 4)

1?, 5, 6 8 16 + 376 64 4 21 [4, 2, 144] (1, 0)→ (0, 2)
[12, 2, 48] (0, 1)→ (0, 4)
[16, 2, 36] (0, 1)→ (0, 4)

1?, 5, 6 8 16 + 376 64 4 21 [4, 2, 136] (1, 0)→ (0, 2)
[16, 6, 36] (0, 1)→ (0, 4)

59 1?, 5, 6 8 16 + 376 64 2 21 [4, 0, 100] (2, 0)→ (0, 2)
59 1?, 5, 6 8 16 + 376 64 2 21 [4, 0, 100] (2, 0)→ (0, 2)
60 1?, 5, 6 8 16 + 376 32 2 21 [4, 2, 104] (1, 0)→ (0, 1)

[8, 2, 52] (0, 1)→ (0, 2)
[16, 6, 28] (0, 1)→ (0, 2)

60 1?, 5, 6 8 16 + 376 32 2 21 [4, 2, 104] (1, 0)→ (0, 1)
[8, 2, 52] (0, 1)→ (0, 2)
[16, 6, 28] (0, 1)→ (0, 2)

2?, 5, 6 32 160 + 232 128 4 21 [8, 0, 36] (1, 0)→ (0, 2)
61 2?, 5, 6 32 160 + 232 96 2 21 [4, 2, 68] (1, 0)→ (0, 1)
61 2?, 5, 6 32 160 + 232 96 2 21 [4, 2, 68] (1, 0)→ (0, 1)

5, 5, 5 376 384 2 21 [12, 0, 144] (2, 0)→ (4, 0)
5, 5, 5 376 128 2 21 [12, 4, 132] (0, 1)→ (0, 2)

[24, 8, 68] (0, 1)→ (0, 2)
5, 5, 5 376 128 2 21 [12, 4, 124] (0, 1)→ (0, 2)

[16, 0, 92] (1, 0)→ (2, 0)
5, 5, 5 376 128 2 21 [12, 0, 116] (1, 0)→ (2, 0)

[32, 4, 44] (0, 1)→ (0, 2)
5, 5, 5 376 128 2 21 [4, 0, 300] (1, 0)→ (0, 1)

[16, 4, 76] (0, 1)→ (0, 2)
5, 5, 5 376 64 2 21 [4, 0, 332] (1, 0)→ (0, 1)

[12, 4, 112] (0, 1)→ (0, 2)
[16, 4, 84] (0, 1)→ (0, 2)
[28, 4, 48] (0, 1)→ (0, 2)
[36, 16, 44] (0, 1)→ (0, 2)

2?, 5, 5, 5 32 160 + 216 128 2 21 [4, 0, 64] (1, 0)→ (0, 1)
1?, 5, 5 8 16 + 352 192 2 21 [12, 6, 44] (1, 0)→ (2, 0)
1?, 5, 5 8 16 + 352 128 2 21 [8, 4, 68] (2, 0)→ (4, 0)
1?, 5, 5 8 16 + 352 128 2 21 [8, 4, 52] (1, 0)→ (2, 0)
1?, 5, 5 8 16 + 352 96 2 21 [4, 2, 108] (1, 0)→ (0, 1)
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[12, 2, 36] (0, 1)→ (0, 2)
1?, 5, 5 8 16 + 352 64 2 21 [20, 8, 32] (0, 2)→ (0, 4)

62 1?, 5, 5 8 16 + 352 64 1 21 [16, 8, 48] (2, 2)
62 1?, 5, 5 8 16 + 352 64 1 21 [16, 8, 48] (2, 2)

1?, 5, 5 8 16 + 352 64 2 21 [12, 6, 72] (2, 0)→ (4, 0)
[24, 6, 36] (0, 2)→ (0, 4)

63 1?, 5, 5 8 16 + 352 64 1 21 [8, 4, 96] (1, 0)
[16, 4, 48] (0, 1)
[24, 4, 32] (0, 1)

63 1?, 5, 5 8 16 + 352 64 1 21 [8, 4, 96] (1, 0)
[16, 4, 48] (0, 1)
[24, 4, 32] (0, 1)

1?, 5, 5 8 16 + 352 64 2 21 [4, 0, 140] (2, 0)→ (0, 2)
[16, 4, 36] (0, 2)→ (0, 4)

1?, 5, 5 8 16 + 352 64 2 21 [4, 0, 128] (2, 0)→ (0, 2)
[16, 8, 36] (0, 1)→ (0, 2)

1?, 5, 5 8 16 + 352 64 2 21 [4, 0, 112] (2, 0)→ (0, 2)
1?, 5, 5 8 16 + 352 64 2 21 [4, 0, 108] (1, 0)→ (0, 1)

[16, 4, 28] (0, 1)→ (0, 2)
1?, 5, 5 8 16 + 352 32 2 21 [4, 2, 168] (1, 0)→ (0, 1)

[8, 2, 84] (0, 1)→ (0, 2)
[12, 2, 56] (0, 1)→ (0, 2)
[16, 6, 44] (0, 1)→ (0, 2)
[24, 2, 28] (0, 1)→ (0, 2)
[24, 10, 32] (0, 1)→ (0, 2)

1?, 5, 5 8 16 + 352 32 2 21 [4, 2, 144] (2, 0)→ (0, 2)
[12, 2, 48] (0, 2)→ (0, 4)
[16, 2, 36] (0, 2)→ (0, 4)

2?, 5, 5 32 160 + 208 192 2 21 [4, 2, 76] (1, 0)→ (0, 1)
2?, 5, 5 32 160 + 208 128 2 21 [20, 8, 20] (0, 1)→ (0, 2)
2?, 5, 5 32 160 + 208 96 2 21 [4, 2, 84] (1, 0)→ (0, 1)

[12, 2, 28] (0, 1)→ (0, 2)
2?, 5, 5 32 160 + 208 64 2 21 [8, 2, 44] (0, 1)→ (0, 2)

[12, 6, 32] (1, 0)→ (2, 0)
2?, 5, 5 32 160 + 208 64 2 21 [4, 0, 76] (1, 0)→ (0, 1)

[16, 4, 20] (0, 1)→ (0, 2)

285 relative graphs, (r, c) = (231, 682); 211 absolute graphs, (r, c) = (208, 189).
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