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, Laurent Mirror-Models

Playbill
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Discriminant Divertimento

Mirror Motets

““1t doesn't matter what Lt’s called,
....f it has substance.”
S.-T. Yau.
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’Pre-Historic Prelude

Classical Constructions — a Summary

L Complete Intersections \
EX. (x—x)’+(—y)°+(z—z)° =R/’ }

(x=x)"+ (Y=Y +(z—2)° = R
¢ Algebraic (constraint) equations
...in a well-understood “ambient” (A)

. n; n; :

Lo A =[] P BY, toric spaces, ...
@ Tian-Yau: {Fano} \{CY},. = {CY},.
@Also: {Z;} ={CY},.

¥ ¢ For hypersurfaces: X={p(x)=0} C A Just like gauge
¢ “Functions™: [f(x)]y=1[f(x) = f(x) +4-p(x)]4
- ¢ Differentials: [dx]y=[dx ~ dx+A1-dp(x)],
| Homogeneity: CP"=U(n+ 1)/[U(n)>< U(l)]
o ’th cohomology on CP" — U(n+1)-tensors ...with U(n+1) tensors
6
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» Complete Intersections

Ex. (x—x)’+(=-y) +(—z) =Ry }
(x=x) + (=) +(@—2)" =R,
¢ Algebraic (constraint) equations

{Also:
t (N) alg. hypersurfaces
. — nLL.SM w/constraints :
| — GLSM w/superpotentials ¢
' — topological A/B/Vs-twists |
| — derived categories, etc. |
| — a lot happened since...
{... yet more to be done...

| “superspacify” (LGGRS) |
For hypersurfaces: X = wx)=0} CA Just like gauge
puictions :. L/ (x)]X_z /() 2 f(x) +4-p(x)], transformations
- ¢ Differentials: [dx]y=[dx ~ dx+A-dp(x)], D. BY BFV constraints
Homogeneity: CP"=U(n+ 1)/ [U(n)x U(1)] in the nLSM > GLSM
i’th cohomology on CP" — U(n+1)-tensors ...with U(n+1) tensors
6

...in a well-understood “ambient” (A)

', A = Hil]j’”i, ', toric spaces, ...
| @ Tian-Yau: {Fano} \{CY}.= {CY},.
@Also: {Z;} ={CY},.

Tristin Hatek
N y - %
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[arXiv:1606.07420]
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’Pre-Historic Prelude

B Classical Constructions
UE.g: X, €

(2,86) b,=2=h!! dim. space of Kihler classes

P41 4
p! 9 —(b3— 1)=86=h>! dim. space of complex structures
| R BT —168=y=2(h"'=h*>") the Euler #

@ Zero-set of p(x,y){:O, deg[p]=( ) & q(x,y)=0, deg[q]—(2 m)
¢ Generic {p=0}N{gx0} smooth; degp.[pl+degp.[g]=n+1={R, =0

Go(x) q 1(x)

'.f ¢ Sequentially: X = (F s [|3’4><|]3°1) q(x,y)~ <

Yo Y1

(1+J1)5(1+J2)2

@ Chern: c¢= =14+[6J2+(8=3m)J,J,]1—[20J > —(32+15mJ *J,)].

¢ Wall: K111—2-%—13/r]z<1 Ki1,=4, so (aJ; +bJ,)’ = [2a+3(4b+ma)la’.

pilaJ,+bJ,]= —88a—12(4b+ma)... the same “4b+ma”
< S0, FmN Fm(mod4) & X NRXm(mod4) 4 diffeomorphism types

Ul.but, m=0, 1,2, 3 — deglg]l=(_7)-

7



£ deg[q] = holomorphic sections?!  [AAGGL:1507.03235 + BH:1606.07420]
' [+ GvG:1708.00517]

(2,86)
¢ Not everywhere on P*xP! — (simple poles) 2 o []p4 1| 4 ]
e~ P || m|[2-m ]
¢butyes on F;”CP*XP" — in fact, 105 of ’em! re——

¢How? On F}’, q(x,y)=~q(x,y) +1-p(x,y) < equivalence class!

¢ Hirzebruch, 1951= p—x0y03+x1y13 & g= c(x)(yo—yo—yl—yl) deg[c] = ((3))
Ac(x) 3 0*

So, qy=qx,y)+ (yoy1)2 p(x, y) — c(x)( 2—) where y,7# 0
Ac(x) A—1

C&  qi=q0oy) + 1)219(36 y) == c(x )(2—) where y, #0

C& q(x,y)—qo(x,y) = (yoyl)z p(x,y) =0, on F5:={p(x,y)=0}

¢ Just as the Wu-Yang monopole avoids the “Dirac string”...
C ... — D, BV, BFV etc. treatment of8constraints (in the nLSM — GLSM)




eromorphic Minuet

B ...in well-tempered counterpoint [AAGGL:1507.03235 + BH:1606.07420]

_For {[xg ¥ + %, 3" = —ZR&(Spa(x ny=knelm|t]
.= p(x,)

¢ The central ( €=0) member of the family is a Hirzebruch scroll F, :
¢ Directrix: | S:={38(x, y)=0}, [S] = [H|]-m[H,] &[S]"=—(n—1)m;

X1

@ where | 8(x, y): _<ym_)’0 ) s (YO)’ i

0 & hOK*)=3 (2” 1>+5 o9 (2” 2)( —3), hOT)=n242+5, 9" (n—1)(m—1)

g™+ | degree (L))

& h!'(K*)= 5, 9" (2”2‘2>(m—3), W (T)= 6, 97" (n—1)(m—1)

¢ All these “exceptionals” reduce (decompose) for (¢,#0) deformations
resulting in discrete deformations F); n) , g & & ~ FW

(mq,mo,--) ~R [m (mod n)]

hese F (’1’) - ’s are distinct toric varieties... w/{$8,, r <m;}
9



IMeromorphic Minuet

B ...in well-tempered counterpoint  (4AGGL:1507.03235 + BH:1606.07420]

+ more

On FY: xoyy +xy,"=0 = xo= —x;(1/y)" & x—>X; =5
C& (X, 1=2,0,n+2) =00, X000 V) X X, X, X3 X, X5 X,

¢ P*xP! bi-degree — toric (C*)*-action: —4| 1 1 1 1 0 0 -»
¢ Add Lagrange multiplier, X, f(X) m=2-m 0 0 0 1T 1

@ Need deg[f(X)]=(2fm>, with deg[X,X 6]—< ) deg[X, 5 4]

f(X)=X14 2+3m@X13X234 2+2m 69X1X234X5669X234X?
m>?2,

10



Meromorphic Minuet

B ...in well-tempered counterpoint  (aaGGL1507.03235 + BH:1606.07420]

+ more

m
Y& (X 1=2,,n42) =00 X500 ) Xl Xy Xy X3 X, X5 X
¢ P*xP! bi-degree — toric (C*)*-action: —4| 1 1 1 1 0 0 -»
¢ Add Lagrange multiplier, X, f(X) m=2l-m 0 0 0 1 1
¢ Need deg[f(X)]=(2fm>, with deg[X, X 6]—< ) deg[X, 5 4]

On Fy: Xoyg +x9"=0 = Xo= =x;(0/yp)" & x—=>X;=8

O fO=X"X3E" @ XXy 3 X35 ® X1 Xy54X56  ieisdom
m>2, {f(X):O} = {X,=0} U {@® X/ X5 Xt =0}

</

10



eromorphic Minuet

B ...in well-tempered counterpoint  (aaGGLi1507.03235 + Bi:1606.07420]

+ more

_On F: XoYo tx ;=0 = xo= —x;(y;/y)" & x—>X; =%

m
C& (X, 1=2,0,n+2) =00, X000 V) X X, X, X3 X, X5 X,
¢ P*xP! bi-degree — toric (C*)*-action: —4| 1 1 1 1 0 0 -»
¢ Add Lagrange multiplier, X, f(X) m=2l-m 0 0 0 1 1
@Need deg[f(X)]=(,*,), with deg[X,XJ¢]=(})=deg[X;; 4]

@ fXO=X"XTE" @ XXy 3 XE" @ XiXp34X36  isdom
m>?2, {f(X):O} = {X,=0} U {@® X/ X5 Xt =0}

Y

itself a
codimension-2
Calabi-Yau

{f)=0}" = (X,=0} n (@X X, X2t =0)

[P 1 a-1] 1 _[P1) 1 n-1] ~ [P | n-1 :
AP m 2 |-m|” |P!|m|-m 2 p! o | Tyurin
1 | Tl

o degenerate
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Laurent-Toric Fugue
(@ not-so-new Toric Geometry)

A Generalized Construction of
Calabi-Yau Mirror Models




IMeromorphic Minuet

BB ...in well-tempered counterpoint

Y& (Xpy i=2,0,nA2) =000, X5 Y0, V) X X, X, Xy X, X X
o P4x P! bi-degree — toric (Cx)z-action: 4 11 1 1 O O s
¢ Add Lagrange multiplier, X, f(X) m=2-m 0 0 0 1 T
¢ Need [f(X)]:(zfm>, with deg[X,X 6]—< ) deg[X, 5 4]

0 J(X)= X14X52+3m €B XX, 3, 4X2+2m - D XXy 5, 4X5 6E‘9 X334

'[m>2] {f(X) 0} SQFT/GLSM as an expansmn
weiEreessmaie about “classical” background“

Embrace the Laurent terms
“Intrinsic limit” (CHoOpital-“repaired”)

— smooth (pre? )COmPIeX Spaces \__’ reovable
\ 12 751ngular1ty



SfX) =X X557 @ XXy 5 X567 B X1 Xy 34 X56 @ X554

m>?2, Laurent terms & “intrinsic limit” )12

| ¢ Virtual varieties [Francesco Severi], i.e., Weil divisors

=0

X39X4 + X46 + X52

2 A
E.g., H:D(3:1:1)[5] .X35+.X45+x_ =0 ~

4 X4
Denominator contributions subtract from those of the numerator

- o Change variables [David Cox]: (X, X3,X4) P> (Z34/725 212, 22)

X52

X324+ Xy3

— 2104254252 in P ,.5[10]

X4
Generalized to all F"[c,] & — not a fluke

@ A desingularized finite quotient of a branched multiple cover

...and a variety of “general type” (c¢;<0 oreven ¢;20)

...there’s 0o of those, just as of VEX polytopes!
13



"¢ Transpolar: functions on which space?

¢ A- |, (convexﬁ

.‘.‘
@
™ u
™ |

¢ Compute @, — O := {: (vl‘v’ue@)+1>0}‘

14

111 1 0 0
-m 0 0 0 1 1<

universal
:é‘/ X 1X2X3X4
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Laurent-Toric Fugue =

8 & Non-Convex Mirrors —2D Proof-of-Concept—*muf iogee’

¢ Transpolar: functions on which space? 11 110 0

® —m 0 0 0 1 1-¢
A— Ui(convexﬁ;

Compute 0. — O, :={v: (v|Vued,)+1>0}®

o
O
o o
universal
o ° o - X1 X, X3Xy
o o P

--------------------

14



Laurent-loric Fugue g5
| " & Non-Convex Mirrors —2D Proof-of-Concept—*muafii e
L XX (X)X, X, (XG0 X,) 70" @ X XA DX,

Xp Xy X3 Xy X5 Xg

¢ Transpolar: functions on which space? 1 110 0n

® —m 0 0 0 1 1-#
A— Ui(convexﬁ;

Compute 0. — O, :={v: (v|Vued,)+1>0}®

O
O
e o
X, X, XX
o o o

14



"¢ Transpolar: functions on which space?

¢ A- |, (convexﬁ

¢ Compute O.— O’ :={v: (vl‘v’ue@)+1>0}“x“""

14

ISR

@
. .
. .
.

111 1 0 0
-m 0 0 0 1 1<

s 5
. .
o
“ “
® “’"
‘ .
CR universal
L )
. .
@_,.,- X1 X, X3Xy
. “ “
. .
. .
.
o o '-‘ A
L )



Laurent-loric Fugue g5
| " & Non-Convex Mirrors —2D Proof-of-Concept—*muafii e
L XX (X)X, X, (XG0 X,) 70" @ X XA DX,

Xp Xy X3 Xy X5 Xg

¢ Transpolar: functions on which space? 1110 0

@ -m 0 0 0 1 1-#
A— Ui(convexﬁ;

Compute 0. — O, :={v: (v|Vued,)+1>0}®

o o
universal
o ® O
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Laurent-loric Fugue g5
| " & Non-Convex Mirrors —2D Proof-of-Concept—*muafii e
L XX (X)X, X, (XG0 X,) 70" @ X XA DX,

Xp Xy X3 Xy X5 Xg

¢ Transpolar: functions on which space? 1 110 0n

® —m 0 0 0 1 1-#
A— Ui(convexﬁ;

Compute 0. — O, :={v: (v|Vued,)+1>0}®

o
o o
universal
‘e: e e

14



Laurent-loric Fugue g5
| " & Non-Convex Mirrors —2D Proof-of-Concept—*muafii e
L XX (X)X, X, (XG0 X,) 70" @ X XA DX,

Xp Xy X3 Xy X5 Xg

¢ Transpolar: functions on which space? 1 110 0n

® —m 0 0 0 1 1-#
A— Ui(convexﬁ;

Compute 0. — O, :={v: (v|Vued,)+1>0}®

®
® ®
X, X, X5X,
O ° o230
e o o

14



¢ Transpolar: functions on which space? .
A— | J.(convex ) ;

Compute 0. — O, :={v: (v|Vued,)+1>0}®

14

,  -Toric Fugue

1; & Non-Convex Mirrors —2D Proof-of- Concept—”’”%éfoig%o
L XX (X)X, X, (XG0 X,) 70" @ X XA DX,

X X X; X, X5 X,
11 1 1 0 0-#
-m 0 0 0 1 1=

universal
o X1 X, X3Xy
O O



staurent-loric Fugue | 5"
y '& Non-Convex Mirrors el oL
X12X20(X3 @X4)2+1m@X11X21 (X3 @X4)2+Om @X10X22(X3 @X4)2_ 1m

: : X, X, X3 X, X5 Xg
¢ Transpolar: functions on which space? T

® “m 0 0 0 1 1-¢
A— Ui(convexﬁ;

Compute @, — @ :={v: (y|Vued)+1>0}®
(Re)assemble dually o

6,0 0) = [6;.6;] .
with “neigh e o
universal
" ® @‘_’ X1X2X3X4
. () o O

14



XXX DX X (G0 X)) @ X X (G @ X )

X, X, X3 X, X5 Xq

' & Transpolar: functions on which space?

O

A— Ui(convexﬁ; \

.
Compute &, — 6.”:={ Vl overlap gluingli 1 > ()1®
(Re)assembl local chart #2 local chart #1‘
(91' N 9])0 — : °

with “neighl .
" ®
V4 .

14

I 1 1 1 0 0
-m 0 0 0 1 1<

o

universal
o X1 X X344
O O



¢ Transpolar: functions on which space? .
, =
A— | J.(convex ®,) ;

Compute 6;,— 0, :={v: (v|Vue,)+1>0}®
(Re)assemble dually [F‘ﬂton]&% o
G N0y =001 &3],

with “neighbors”

1 ®

V1

V4

14

X X X; X, X5 X,

111 1 0 0
-m 0 0 0 1 1<

universal
o X1 X, X3Xy
O O



XXX DX X (G0 X)) @ X X (G @ X )

X, X, X3 X, X5 Xq

" ¢ Transpolar: functions on which space? T 11 0 oo

-m 0 0 0 1 1<
A— Ui(convexﬁ; ~

Compute @, — ;" :={v: (v|Vu€6;)+1>0}
(Re)assemble dually fFult‘EE’; \
(91 n Hj)o — :Hio, gjO] (Z, <) Uy

with “neighbors”

g

V1

V4

14



,.

12701.6300

,; X12X20(X3 @X4)2+1m@X11X21 (X3 EBX4)2+Om @X10X22(X3 @X4)2_1m
¢ Transpolar: functions on which space? I e
] K ‘ -m 0 0 0 1 1<

A— | J.(convex ®,) ;
¢ Compute @;— 60;":={v: (v|Vued;)+1>0}

(Re)assemble dually [F‘ﬂton]{@

g lBls

Gn 6y =107,071 (G, -~ o v
with “neighbors” S 13
o0 = /
& (2, <)
2% ~.,.:S:pO]ar p
poset dual poset
<>

(2, <) E.<) |1y Ble] < Fle]




' ¢ Transpolar: functions on which space?

A— Ui(convexﬁ;

77 \?&?\QX
Compute @,— 0, :={v: (v|Vue6,)+1>0}1 2 100°
_ “ g ¥
(Re)assemble dually [F‘ﬂton]ng e Oﬂee&\'\“%r,?,y\\
O,n0) =167.071 (&S], - o ORopes -
: TR 4 2. v
with “neighbors” < e t (v P I
Consistent with . & (ZY,<)
all standard : '92: Khovanskii
methods + Pukhlikov
vy ... PO/, r ) ’93: Karshon
. S— _|_T01man
’99: Hattori
poset dual poset +Masuda
& \% MM +lots of
(2,<) (2%,<) 14 (Fleq] > F. sleq] (pre) symplectic geometry




j . . n \
' ¢ Transpolar: functions on which space? \C’“\\” (1
A— | J.(convex ®,) ; / ” \?&?\\]\
Compute @,— 0, :={v: (v|Vue6,)+1>0}1 \ 100P
_ : S v
(Re)assemble dually [F‘ﬂton]ng e \ coﬂee“m%m‘(\\
@;nO)y =1607071 (=], 7 o e 0% es '
l - LYo ' v2 o0 st cov®
. cc] L 77] 4(0'“ ’(,Q)L VE.
with “neighbors L P 3
o0
Consistent with = (ZY,<)
all standard 92: Khovanskii
methods +Pukhlikov
(pre)complex " .Po]ar e 93: Karshon
algebraic e ’994:"11:;);?3;12
Y &mﬂi dual poset +Masuda
SEan MM +lots of
) Y 7 Bsle] «— F. slel i — (pre) symplectic geometry




' ¢ Transpolar: functions on which space?
A — | J.(convex
Compute @,— 0, :={v: (v|Vue6,)+1>0}1

(Re)assemble dually [F‘ﬂton]LF <] I
6;n6) =1[67,06] (2] “ SQO\%
with “neighbors” vt

Consistent with

all standard

methods
(pre)complex

algebraic

V4

geometry @

poset
(2, <)

)

dual poset

BCaeny,

.
IS
T,y

.
by «®
-------------

(ZY, <)

’92: Khovanskii
+ Pukhlikov
’93: Karshon
+Tolman

’99: Hattori
+Masuda

14

+lots of

Filc,] < “Fylc,]

—-)l (pre)symplectic keometry




il aurent-Toric Fugue

B & Non-Convex Mirrors

0 O 8 O e . — R e T T —— RS —— e S
30—-10 e o teeesseasssessirsieesessERSESberssesarssessers.

1 2
I " 3 3 00| -
X X
1 2 , 1 1 )
a1x2+a2x§+a3x——l—a5x—: eXp<2z7r 54 24 0 > T3 : {
[ _ 3 3
00 08 i 3 3 1
g8 8 g

03-10 0700
bly§+bzy§+b3y ; 0012

6l _32_,_dag) 3 U Llazas)) ™
Q) 8 d(A*Fg) 6

¢ Analysis: classical, semi-classical, quantum corrections... -

—_—

...in spite of the manifest singularity in the (super)potential
15



f(z; Ap®)

O O Www o o

= a1 71’ 24

4t

2mt2 4 g0

3

V4

* (3 3
) > Y pe)

the “extension.’
included in A 7




'Laurent-Toric Fugue v

B & Non-Convex Mirrors —Proof-of-Concept—  “®uifiiiagg,

1-1
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PLaurent-Toric Fugue

I8 & Non-Convex Mirrors —Proof-of-Concept—

, Not just Hirzebruch n-folds, either:
@ Buckets of 2-dimensional polygons, invented to test v: A* — A

——-R——————»

|
|
|
L

17



fLaurent-Toric Fugue
b Non-Convex Mirrors —Proof-of-Concept—

Not just Hirzebruch n-folds, either:
¢ Buckets of 2-dimensional polygons, invented to test v: A" «— A

¢ And, plenty of 3-dimensional polyhedra:

17



Laurent-Toric Fugue
B8 & Non-Convex Mirrors —Proof-of-Concept—

Not just Hirzebruch n-folds, either:
@ Buckets of 2-dimensional polygons, invented to test v: A — A

¢ And, plenty of 3-dimensional polyhedra:

17



'L aurent-Toric Fugue

P & Non-Convex Mirrors —Proof-of-Concept—

@ Buckets of 2-dimensional polygons, invented to test v: A — A
¢ And, plenty of 3-dimensional polyhedra:

extension

17



’Laurent-Toric Fugue
. Non-Convex Mirrors —Proof-of-Concept—

, Not just Hirzebruch n-folds, either:
@ Buckets of 2-dimensional polygons, invented to test v: A* — A

¢ And, plenty of 3-dimensional polyhedra:

Re-triangulation & VEXing:

(0,0,1)

re-triangulation _

17



L Not just Hirzebruch n-folds, either:
@ Buckets of 2-dimensional polygons, invented to test v: A — A
¢ And, plenty of 3-dimensional polyhedra:

Re-triangulation & VEXing:

¢ Multiply infinite sequences of twisted polytopes:

Vv




i aurent-Toric Fugue
i, ' & Non-Convex Mirrors

'~ Not just Hirzebruch n-folds, either:
@ Buckets of 2-dimensional polygons, invented to test v: A — A

¢ And, plenty of 3-dimensional polyhedra:

Re-triangulation & VEXing:
¢ Multiply infinite sequences of twisted polytopes:
©And multi-fans (spanned by multi-topes):

® X

winding number (multiplicity, Duistermaat-Heckman fn.) = 2
"TA. Hattori+M. Masuda” Theory of Multi-Fans, Osaka J. Math. 40 (2003)1-68]

17






2 n
)3 (Z (ag; XP) X2 + a; X?ng;j”m”)

1=1 1=2
| ] Xo | X1 Xo - Xy X1 Xngo
- & The possible vevs Ol —nl1 1.-1 0 0
2
| |@o| 21| @3] - @l |[@ni1] |#nye] Q@ IMm—2=m O - 0 1 1
0 0 0 * *
% * * * *
0 * * 0 0
o \/2;2—«—;| o X B3 X X
NG 0 0o 0 0
mri+r m—2)ri+nr
s |\ et 0 0 0| 00
vV —r1/n 0 0 0 0 0
vV —ri/n 0 0 0 * *

—
O



fDiscriminant Divertimento g%,

BF The Phase-Space —Proof-of-Concept—
& Varying m in F:

§  F=P"IxP!



@ Near (r%, r,) =(0,0), classical analysis of

Kahler (metric) phase-space fails
[Mg&P: arXiv:hep-th/9412236]

the instanton resummation gives: g
él 1 0;1?”&—1 (O‘1—m 032) ) ‘ . -
S o __1 | .
T+ Wi 9 08 ([(m_2)02—ﬂ01]n
0, ] a3 [(m—2)og—nay ™2
ro + 271 o 08 ( (01— o)™

21
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iIrror Motets

B The Discriminant
' Now compare with the complex structure of the B3H2K-mirror
- @Restricted to the “cornerstone” defining polynomials

;‘ f(x) = Qo H (Q;Vi)<7/7;,u0>+1_|_ Z ay, H ($Vi)(ui,ul>+1

v; €A* pr€A vy €A™ >
transpose
g(y) = bo H (ym)w’”““ + Z byz. H (yw)<w,l/i>+1
. €A v, EA* ur€A
- ¢ In particular,
n—+2
9(y) = sz ¢i(y) = bo o + b1 d1 + b2 P2 + b3 @3 + by P4,
1=0 ym—|—2 ym—|—2
Go=y1-ys, PL=Ylys, P2:=y35yi, ¢3:=" g 1= 22
L Blm-2s+m o @ey1P
‘ m—+2 2T (m+2)2 8™ '
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irror Motets

B8 The Discriminant

Now compare with the complex structure of the B3H2K-mirror
- ©Restricted to the “cornerstone” defining polynomials

“ f(x) = Qo H (Q;Vi)<7/7;,u0>+1_|_ Z ay, H (xyi)(z/i,ul>+1

v; €A* pI€EA v € AX >
transpose
g(y) = bO H (yIUJI)<,UJIﬂ/O>‘|‘1 _I_ Z by,i H (yIUJI)<,LLIﬂ/z>+1
pur€A v; € A* pur €A

- ¢ In particular,

n—+2
g(y) =) bidi(y) =bodo+ by d1 + by ¢ + bs h3 + by b,
1=0 ym—|—2 ym—|—2
bo:=y1-ya, dL=ylys, S2i=ysui, o3 = by 1= 22
. Blm-2)B+m] _ (26+1) -
.Zl—_ m—+2 ’ Z2_(m—|—2)25m’ B_[

23



irror Motets

B8 The Discriminant

L So: M(F™Mer]) = W(F]ci1]) — easy: 2-dimensional
' C1n fact, also: (" [e1]) = M(FS[er])
i4.. .restricted to no (MPCP) blow-ups & “cornerstone” polynomial

OThen, dim%Z (F\[c1]) = n = dim 4 (F[cq])

f Same methods:

_ i (ZB @? 55) nE4 (a;01)/2%210)(f)
@2 T _ ﬁ (22: QY 5B> “ 0| =2(m+2)(a1 + 02) | —2((as ¥3) + (as pa))
=0 *p=1 1 mao + 209 m (a3 w%ig (a4 pa)
: 2n - 9 251 + m oo 2 (a3 %%j:; (aq p4)
= [T (@) /% 3| mendm bt (e
4 (m—|—2) 09 b (CL4 g04)
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B Summary

" aurent GLSM Coda

—Proof-of-Concept— ‘ rf‘al;;:: '

, CY(n—1)-folds in Hirzebruch n-folds

¢ Euler characteristic

¢Yukawa couplings
¢ World-sheet instantons

¢ Chern class, term-by-term

¢ Hodge numbers (jump @ ')

¢ Cornerstone polynomials & mirror
¢ Phase-space regions & mirror

Gromov-Witten invariants 5

Will there be anything else? ...being ML-datamined

— ...extended
d(@®):=k! Vol(9®W) [BH: signed by orientation!] U
25

¢ Phase-space discriminant & mirror
¢ The “other way around” (limited!)

v

r

Oriented polytopes
Trans-polarV constr.
Newton A, :=(43)
VEX polytopes 5 £

st ((A)7)7=4 &
Star-triangulable

w/tlip-folded faces
Polytope extension

< Laurent monomials

To%ig Ii“g])\fftbooks to be



8 Summary
C:{'#z —1)-folds in Hirzebruch n-folds Oriented polytopes
S
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a-Space [m (mod n)]
< (least negative, most generic) kS to be
deformation family picture xtended
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