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+ Eg,with D00 (x y) = 29, D =0 in M implies Hf)(y) — (0 and hence,

2
1y (y)
Lo
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® Sequential Section Construction

* Divisor of(zeros)and of

* D =0 in M should imply N =0
Key p(x,y) =0 (a1 (y) + o 1 () + 003 T () + 23 1 (v) = 0

- D0 (x, y) = x gives 5 sections of O (—1, 3):

(2)
L) fori=0,.. 4
Lo
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gCICY 3-folds - Illustration

Analysis: Section Construction

p\ ! p € T(P' x P*, Op1ps(3,2)) ~dim=60
- _
- PL 3|1 g€ T (M,0um(—1,3)) ~dim=15
_\IP’;L, 2) 3 | \ N©3)(x,y)
MDX DY (x,y)

® Sequential Section Construction

* Divisor of(zeros)and of

* D =0 in M should imply N =0
Key p(xy) =0 = [ 1P(y) + i 1P (y) + o0t I (y) + 23 17 (y) = 0

. D(1,0) (x,¥) =20 , o — x1,and 2o + 21 each gives 5 sections of O ((—1, 3):

2 4 2 4 o
UP), Lan W)y Sen (DI )
L0 v o — I v o+ X1

y; for 1 =10, ...,4
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gCICY 3-folds - Illustration

Analysis: Section Construction

- p\ ! - p € T(P' x P*, Op1ps(3,2)) ~dim=60
- PL 3|1 g€ T (M,0um(—1,3)) ~dim=15
_\IP’;L, 2) 3 | \ N©3)(x,y)
MDX D&Y (x,y)

® Sequential Section Construction

* Divisor of(zeros)and of

* D =0 in M should imply N =0

Key p(xy) =0 = [ 1P(y) + i 1P (y) + o0t I (y) + 23 17 (y) = 0

. D(1,0) (x,¥) =20 , o — x1,and 2o + 21 each gives 5 sections of O ((—1, 3):

2 4 2 4 o
UP), Lan W)y Sen (DI )
L0 v o — I v o+ X1

Yi for 1 = O, ,4

Can check these |5 are linearly independent & no more independent sections arise!
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gCICY 3-folds - Illustration

Analysis: Smoothness

p g p € T(P' x P*, Op1pa(3,2)) ~dim=60
- S _
PL 3|1 q € I'(M,00r(-1,3)) ~dim=15
A P21 3 \ (0,3)
Y ) i N (X,Y)

MDX DO (x,y)
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gCICY 3-folds - Illustration

Analysis: Smoothness

g p\ q _ p € T(P' x P*, Op1pa(3,2)) ~dim=60
- PL 3|1 g€ T (M,0um(—1,3)) ~dim=15
_\IP’;J", 2) 3 | \ N©3)(x,y)
MDX DO(x,y)

® Singularity Check
* Is there a solutionto p=¢=0, dpAdqg=0
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gCICY 3-folds - Illustration

Analysis: Smoothness

- p\ ! - p € T(P' x P*, Op1ps(3,2)) ~dim=60
- PL 3|1 g€ T (M,0um(—1,3)) ~dim=15
_\IP’;L, 2) 3 | \ N©3)(x,y)
MDX D&Y (x,y)

® Singularity Check
* Is there a solutionto p=¢=0, dpAdqg=0

« No points in P! x P4 meet this singularity criteria and hence X is smooth!
P g Y
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gCICY 3-folds

Illustration

Analysis: Smoothness

P q

(L |l 3) 21

X~ lpt|lg | g
Y y

MDX

p € T(P' x P* Op1pa(3,2)) ~dim=60
g€ l'(M,0m(—1,3)) ~ dim=15

\A NO3(x,y)

DO (x,y)

® Singularity Check

* Is there a solutionto p=¢=0, dpAdqg=0

* No points in P! x P* meet this singularity criteria and hence X is smooth!

® Remark

* Smoothness is hard to achieve since section space often factorizes as a whole (i.e.,

a generic section factorizes in many cases)
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gCICY 3-folds - Illustration

Analysis: Topology

p g p € T(P' x P*, Op1pa(3,2)) ~dim=60
_ S _
PL 3|1 g € I'(M,0nm(—1,3)) ~ dim=15
S lp 2] s \
\__Y J - N(O’B) (X,Y)

MDX DO (x,y)
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gCICY 3-folds - Illustration

Analysis: Topology

P q p € T(B! x PX, Opn 51 (3,2)) ~ dim=60
. (Pl 3)=1" g€ T(M,00(~1,3)) ~ dim=15
2 N Oy
MDX DY(x,y)

® Simplifications

* Smooth and reduced
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gCICY 3-folds - Illustration

Analysis: Topology

p q p € T(P! x P, Op1ypa(3,2)) ~dim=60
. (Pl 3)=1" g€ T(M,00(~1,3)) ~ dim=15
_\IP’;L, 2) 3 | \ N©3)(x,y)
MDX DY (x,y)

® Simplifications

* Smooth and reduced

® The Techniques for CICYs Still Apply

* Hodge numbers
* Chern class

* Intersection numbers
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gCICY 3-folds - Illustration

Analysis: Topology

P4 p € T(P' x P*, Op1ps(3,2)) ~dim=60
. S _
- PL 3|1 g€ T (M,0um(—1,3)) ~dim=15
_\IP’;L, 2) 3 | \ N©3)(x,y)
MDX DY (x,y)

® Simplifications

* Smooth and reduced

® The Techniques for CICYs Still Apply

» Hodge numbers (k"' h*') = (2,46); y = —88
« Chern class co =24 v™* + 46 vY, where / Js Avt = 6% and H"'(X) = Span (J, Jy)

X
* Intersection numbers d,,, = 6; dyyy = 7, where dg,, = / JsJi
X
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Summary

® CICYs have been generalized to gCICYs by allowing for negative entries in the
configuration matrix.

® |n this new class, there are new smooth CY3% that had not been found/understood:;
their topology has been analyzed.
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Summary

® CICYs have been generalized to gCICYs by allowing for negative entries in the
configuration matrix.

® |n this new class, there are new smooth CY3’s that had not been found/understood;

their topology has been analyzed.

Outlook

® A systematic scan — more CY3 geometries and/or gCICY3 classification
® Smooth gCICYs - missing part of the landscape

® Singular gCICYs - singular elliptic fibration, e.g., for F-theory models
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Summary

® CICYs have been generalized to gCICYs by allowing for negative entries in the
configuration matrix.

® |n this new class, there are new smooth CY3’s that had not been found/understood;

their topology has been analyzed.

Outlook

® A systematic scan — more CY3 geometries and/or gCICY3 classification
® Smooth gCICYs - missing part of the landscape

® Singular gCICYs - singular elliptic fibration, e.g., for F-theory models

THANK YOU

Monday, June 8, 15



