K3 transitions tables

Stephen Coughlan

1 Tables

We collect together all K3 transitions appearing in the web of canonical 3-folds in codi-
mension < 3. The first two tables list the numerical K3 transitions and non-K3 transitions
used to improve Theorem 1.3 to Theorem 1.3’. Since the contracted surface S is not quasis-
mooth in the non-K3 case, we list the singularities occuring on S. The notation %(a, b,c;d)
describes a hyperquotient singularity. That is, the quotient of a hypersurface (f = 0) in C?
by Z/r acting by (a,b,c), where f is in eigenspace d. The next three tables list canonical
3-folds grouped by codimension, and further ordered by decreasing geometric genus p,.
The raw data used to create these tables is available from

www2.iag.uni-hannover.de/~coughlan/research/k3-transitions

Numerical K3 transitions

Transition  Contracted surface
46 — 137 S0 C P(1,1,3,5)
53 =78  Sgi2 CP(1,3,4,5,7)
64 — 116 Si1,12 C P(1,4,5,6,7)
105 — 136 Sg10 C P(1,3,4,5,5)
106 — 80  Sg10 C P(1,3,4,5,6)

Non-K3 transitions

Transition  Contracted surface Singularities
12— 17 S1a C P(1,3,4,7) $(1,1,1;2), 1(1,3,3;2)
12 =19 S12 C P(1,3,4,5) £(1,3,4;2)

64 — 137 Sy C P(1,3,4,7) $(1,1,1;2), 1(1,3,3;2)
77— 113 Sip18 C P(4,5,6,7,9) 1(1,4,4;3), 1(2,6)

109 — 136 Ss14 CP(3,4,4,5,7) 1(1,1,152), 2 x $(1,3,3;2), £(2,4)



ID Variety Target Via K3
1 XgcCP? 2 S C P(1,1,1,2)
6 S, Cc P(1,1,1,1)
2 X7;cP41,1,1,1,2) 3 S C P(1,1,2,2)
4 Se C P(1,1,1,3)
7 Ss Cc P(1,1,1,2)
6 XiocCPi1,1,1,1,5) - 156
Xg C P4(1,1,1,2,2) 5 S; c P(1,1,2,3)
10 Sg C P(1,1,2,2)
4 X9 CPY1,1,1,2,3) 13 S;cP(1,1,2,3)
9 Ss C P(1,1,2,4)
7 XpcPi1,1,1,2,6) 09— 257
51 S12 C P(1,2,3,6)
5 XipCP1,1,2,2,3) 8 So C P(1,2,3,3)
14 Ss C P(1,2,2,3)
10 Xy CPY1,1,2,2,7) - 3510
56 S C P(2,2,3,7)
13 Xi6C PY1,1,2,3,8) - 4513
9 XipCPY1,1,2,3,4) 12 Sy CP(1,2,3,5)
18 S0 C P(1,2,3,4)
19 see §3.3
8 Xip CP1,2,2,3,3) - 5—8
14 XisCPY1,2,2,3,9) - 514
70 Sis C P(2,3,4,9)
12 X6 P4(1,2,3,4,5) 16 Si5 C P(2,3,5,5)
21 S14 C P(2,3,4,5)
15 S15 C P(3,3,4,5)
75 Si6 C P(2,3,4,7)
18 Xop C P4(1,2,3,4,11) - 9518
79 Sy CP(2,4,5,11)
11 X5 C P4(1,2,3,3,5) 15 Sy CP(2,3,4,5)
17 see §3.3
63 S15 C P(3,3,4,5)
68 S15 C P(2,3,5,5)
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ID Variety Target via K3
19 Xog C P4(1,3,4,5,14) — see §3.3
82 Sog C IP(3,4,7,14)
17 Xg CP41,3,4,5,7) 20 Sy C P(3,4,5,8)
22 S19 C P(3,4,5,7)
23* Sog C P(2,5,6,7)
80 So1 C P(S, 9,06, 7)

16 Xo0 C P4(2,3,4,5,5) — 12 — 16
21 Xy C P4(2,3,4,5,15) - 1221
15 X5 C P42,3,3,4,5) - 11— 15, 1215
20 Xos CP4(3,4,5,7,8) - 17520
22 Xy C P43,4,5,7,200 - 17522
23 Xy CPY(4,5,6,7,23) - 17523

Table 1: Hypersurfaces



ID Variety Target Via K3

24 X34 CP(1,1,1,1,1,1) 1 SysCP(1,1,1,1,1)
25 X5 CP(1,1,1,1,1,1) 1 Sy CP(1,1,1,1)
2 X44CP(1,1,1,1,1,2) 2 S33CP(1,1,1,1,2)
27 X35 CP(1,1,1,1,1,2) 2 Sy CP(1,1,1,1)

35 53,3 CP(I,I,l,l,Q)

32 XosCP(1,1,1,1,1,4) 35 Sy C P(1,1,2,4)
28 X5 CP(1,1,1,1,2,2) 3 S34CP(1,1,1,2,2)

29 X36CP(1,1,1,1,2,2) 3 S5 c P(1,1,1,2)
41 S34CP(1,1,1,2,2)

31 Xu6CP(1,1,1,1,2,3) 4 Ss C P(1,1,1,2)
35 Xzg CP(1,1,1,1,2,4) — 27 — 35
30 Xu6CP(1,1,1,2,2,2) 38 S5 CP(1,1,2,2,3)

33 X56CP(1,1,1,2,2,3) 5 SisCP(1,1,2,2,3)
42 Se C P(1,1,2,2)
34 XyrCP(1,1,1,2,2,3) 5 Se C P(1,1,2,2)
38 S4,6 C P(1,2,2,2,3)

37 Xg6 CP(1,1,1,2,3,3) 39 S5 CP(1,2,2,3,3)
46 S576 C ]P)(l, 1,2,3,4)

44 X450 CP(1,1,1,2,3,5) 48 S0 C P(1,1,3,5)
36 Xgo CP(1,1,2,2,2,3) 43 S5 C P(1,2,2,3,3)
92 56,6 C P(2,272,3,3)

39 XgrCP(1,1,2,2,3,3) 8  Ss56CP(1,2,2,3,3)
A7 Sge C P(1,2,3,3,3)

45 Xy10 CP(1,1,2,2,2,5) 50 Sy C P(1,2,2,5)
56 Ss C P(1,2,2,3)
46 Xeg CP(1,1,2,3,3,4) - 3746
67 SG,? - P(1,2,3,3,4)

1371 S1p C P(1,1,3,5)
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ID Variety Target via K3
48 Xg10 CP(1,1,2,3,3,5) 11 So C P(1,2,3,3)
71 Ses C P(1,2,3,3,5)
51 X410 CP(1,1,2,2,36) -  T—51

43 Xeg C P(1,2,2,2,3,3) 61  SeeCP(2,2,2,3,3)
101 Ses C P(2,2,3,3,4)

52 X8710 C ]P)(l,2,2,3,4, 5) 59 S8,9 C ]P)(2,3,3,4, 5)
69 56,10 C ]P)(2, 2,3,4, 5)
107 SS,lO C ]P)(Q, 3,4,4, 5)

53 Xe12 C P(1,2,3,3,4,4) 65 S1o C P(2,3,3,4)
72 Sy C P(2,2,3,5)
78T Ssi2 C P(1,3,4,5,7)

54 Xei2 CP(1,2,2,3,4,5) 59  S;pCP(2,3,3,4)
66 Sip C P(2,2,3,5)

56 Xy CP(1,2,2,2,3,7) — 10564556
61 Siy C P(2,2,3,7)

57 Xoi CP(1,2,3,3,4,5) 15 Sgo C P(2,3,3,4,5)
65 S8,10 C ]P(Q, 3,4,4, 5)
108 59710 C ]P)(2, 3,4,5, 5)

58 Xgis C P(1,2,3,3,4,5) 15 Sio C P(2,3,3,4)
60 Xgio CP(1,2,3,4,4,5) 79 Sgig CP(2,3,4,4,5)
62 Xeua CP(1,2,2,3,4,7) 69 Sy CP(2,2,3,7)

70 S12 C P(?, 3,3, 4)

64 X012 C P(1,2,3,4,5,6) 75 So12 C P(2,3,4,5,7)
76 S10,11 C P(2,3,4,5,7)
77 Ssi2 C P(2,3,4,5,6)
109 510712 C P(2,4,5,5,6)
110 510712 C P(3,3,4,5,7)
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ID Variety Target via K3

111 S10,12 C P(2,3,5,5,7)

112 S10,12 C P(2,3,4,5,8)

1167 S1112 C P(1,4,5,6,7)
67  Xeis CP(1,2,3,3,4,8) - 46— 67
71 XeisCP(1,2,3,3,59 - 8—71
73 Xeo0 CP(1,2,3,4,5,10)  21* Sis CP(2,3,4,9)
74 X905 CP(1,3,4,5,6,7) 78 Sio14 C P(4,4,5,6,7)

81 Si2,14 C P(3,4,5,7,7)

82 Si2,13 C P(3,4,5,6,7)

114 Si2,15 C IP(3,4,5,7,8)

115 Si2.15 C P(3,4,5,6,9)

55 Xe12 CP(2,2,3,3,3,4) — 47 — 55

59 Xsi2CP(2,2,3,3,4,5) - 52 — 59, 54 =59
61 XeuuCP(2,22337 - 43— 61, 56 — 61
63 Xeis CP(2,3,3,3,4,5) - 11-63
65 X012 CP(2,3,3,4,45) - 53 — 65, 57 — 65
66 X2 CP(2,2,3,455 - 5466
68  Xgi5 CP(2,3,3,4,5,5) - 1168
69 X4 CP(2,2,3,457 - 62— 69, 52 69
70 Xgis CP(2,2,3,3,4,9) — 1470, 49 — 70, 62— 70
72 Xioua CP(2,3,4,4,5,7) - 5372
75 X6 CP(2,3,4,56,7) - 1275, 6475
76 Xi1s C P(2,3,4,56,7) - 6476
7T Xiogs CP(2,3,4,56,9) - 64 —77
78 Xipis CP(3,4,4,56,7) - T4 78,53 > 78
79 Xgoo CP(2,3,4,4,511) - 18—-79
80 Xim CP(3,4,5,567 - 178

81 X12’21 C P(3,4,5,6,7,7

82 X12728 C ]P)(37 47 57 67 77 14—) - 19 — 82, 74 — 82

N—
|
N
i~
1
0]
—

Table 2: Codimension 2



1D Variety Target via K3
117 Xp33CP(1,1,1,1,1,1,1) 24 Sez CP(1,1,1,1,1)

118 Xy94 CP(1,1,1,1,1,1,1) 24 Sy P(1,1,1,1)
84 52’2’2 C P(l,l,l,l,l,l)

120 X3737373,4 C P(l,l,l,l,l,l,l) 24 527272 C P(l,l,l,l,l,l)

84  Xong C P(1,1,1,1,1,1,3) - 118 — 84

0 Xass CPALLLLLY e e CPALLLY
o1 Xgmsas CPOLLIILY 96 Sy CPALLLY)
83 X334 CP(1,1,1,1,1,2,2) 28 S, c P(1,1,1,1)

192 Xgrnas CPOLLLIL22) 98 SescPOLLLLY
95 Keiaa CPOLLLL22) 98 Sisani CPULL112.3)
85  Xsu4 CP(1,1,1,1,2,2,2) 30 S54 CP(1,1,1,2,2)

87 Sypq CP(1,1,2,2,2)
86 X CPOLI1L223) 3 SacPlLL2)
D4 Xinaes CPOLL1299) 30 Sharas CPIL11929)
155 Kirane CPOLLIL223) 38 Sy cBIL153)
87  Xyss CP(1,1,1,2,2,2,2) — 85 — 87

90 Sy4 CP(1,1,2,2,2)
8 X CPL12223) 38 SncP(1229)
89 XuaecP(LL1L2.233) 39 S CPL122)
126 Xinses CPOLLL22923) 36 SiacP(1229)
197 Xineer CEOLLL2233) 30 SisCPB(1.223)
198 Xsnees CP(LLL2233) 39 SiisssC P(L1,2,2.3.3)
90  Xyas C P(1,1,2,2,2,2,3) - 87 — 90
0 Xase CP(1292.533) a3 S CRisas

95 Ss5.6 C P(1,2,2,3,3)
08 Xaew CP(L122333) 4T S cP(L2.23.3)

98 Se.s C P(1,2,3,3,3)

99 Se.s C P(1,2,2,3,4)
O X CR29534) a0 S CB(19.2.3.3)
102 Xegs CP(L1L2.3.3.45) 58 SerCB(L2.3.3.4)

132 Xers CP(1,1,2,3,3,4,5) _ 57 Se7r C P(1,2,3,3,4)
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ID Variety Target via K3
92 Xus6 C P(1,2,2,2,2,3,3) — 36 — 92
97 56,6 - P(2,2,2,3,3)

95 Xse CP(1,2,2,2,3,3,3) - 9195
96 Xeos CP(1,2,2,2,3,3,4) 104 Sse C P(2,2,2,3,3)
98 Xges CP(1,2,2,3,3,3,3) - 93598
99 Xeor CP(1,2,2,3,3,3,4) - 93-99
100 Xees CP(1,2,2,3,3,4,4) 07 Ses C P(2,2,3,3,4)
103 Xgrs CP(1,2,2,3,3,4,5) 59 Ses CP(2,2,3,3,4)

105 Xes90 CP(1,2,3,3,4,4,5) 108 Sso C P(2,3,3,4,5)
1361 Ss10 C P(1,3,4,5,5)

106 Xesio CP(1,2,3,3,4,5,5) 68 Sso C P(2,3,3,4,5)
80T So10 C P(1,3,4,5,6)

133 Xrggoio CP(1,2,2,3,3,4,5) 59 Serssoe CP(2,2,3,3,4,5)

137 Xig13141516 C P(1,3,4,5,6,7,8)  — 46 — 137

97 Xo66 C P(2,2,2,2,3,3,3) — 92 — 97
101 Xegs CP(2,2,2,3,3,3,4) - 43100
104 Xegio CP(2,2,2,3,3,4,5) - 50 > 104
107 Xesio0 CP(2,2,3,3,4,4,5) - 52 107
108 Xgo10 C P(2,3,3,4,4,5,5) - 57108
109 Xsi012 CP(2,3,4,4,5,5,6) - 64— 109
110 Xoj012 C P(2,3,3,4,5,6,7) - 64— 110
111 Xyoa102 C P(2,3,4,5,5,6,7) - 64— 111
112 Xjo1214 C P(2,3,4,5,6,7,8) - 64— 112
113 Xia208 C P(3,4,5,5,6,7,9) - No numerical links
114 Xiga415 CP(3,4,5,6,7,7,8) - 74114
115 Xigas06 C P(3,4,5,6,7,8,9) - 4115
116 Xio161s C P(4,5,6,6,7,8,9) - 64— 116
136 Xiousia1s6 C P(3,4,4,5,5,6,7)  — 105136

Table 3: Codimension 3
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