Gravitinomass, fluxes
and arithmetic geometry

July 7 (Fr)2017 at Virginia Tech,
String phenomenology 2017

TaizanwWatari(KavlilPMU, Tokyo)

based on 1705.05110 with KeKanno(U. Tokyp



flux O LJ(arslythe W=0 condition

3
M r"j(F fH) @, vev. often nonO.

o

m,, ~ eK/2mp ﬂ 12 aMKK /6 fﬁ@

AWGVW =

R ZA: = 0 (g)".
MPI MF3>I C Mp| = iﬁ/\/ a W
o 3[2 3 4 o 1/2
1/2aMKK O _ 8310 a MGUT O 1&24
P 0~ 0 &

¢t 82310°Gev 2 A

| gravitinomass Is very large
Aeven inCalabi Yaucompactifications.
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Aeven inCalabi Yaucompactifications.
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I very important input in inflation model building.
Avs inflation vacuum energy, volume stabilization potenti
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| gravitinomass Is very large, typically,
Aeven inCalabi Yaucompactifications.
AlK2dzaAK L fA1S a{'!'{. D!¢
AWe do not see new particles at the LHCT2¥

I very important input in inflation model building.
Avs inflation vacuum energy, volume stabilization potenti



Revisiting arithmetic solutions to
the W=0 condition
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A 1 page summary on algebraic number theory

i Def: xi C is algebraic numbeif there is a
polynomialf ()| Q[4 s.t. f(x)=0.

AEx. x=(D *\/_D%a, f(z2 =aZ bz & abcQ

I Thm The fieldQ({x, ---, x}) = K  fistadim
vector space ove, if all o - x} are algebr:

AEx. x and 1 are lineardep. over Q, but x*2 is not.
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A Arithmetic solutions to W=0 ??

i choose aQ-basis oH*(Y;Q) , | |
Wouw(z7)" (n - i) R 2

i flux e——> <z > Kk . DeWolfeGiryavetKachru¢ I e f 2

If all of(P:(2).(u P 2u(f) arein analgextfieldK , /Q
(dimy Ky, =:d < ¥

then  dim,[flux((z7))]=2b- d k/2)- d.
Ajust lose finite dim of flux quanta by W=0.

Anot a continuous tuning

Ano top-down principle to think of aIg<Z,f> In the first
place, though.



( phenomenological ones, to get started )

A Questions to explore
I Where in the modulspace doP;(2).(n B 2u(f)
become algebraic numbers?
AGepnermoints, torus (w. algebraié opbifolds X
G.MooreQdpy = Wnn3z /| yFSBeninigk $ROND @2 Q
GukowafaW nbeXVolfeS U ® f & Wnn

Anot often algebraic for 3olds andhigher:
I cpxstr moduli spaceE homogenempace

AThe list of mathematically possibdég.extb FA St R
I Does dimg[flux({zf))]=2b -dk/2)-d Implyd=27?
Afour Gepnermoints analyzed iDeWolfeet.al.
I one example defies this estimate. What is going on?



A CY dold with all (P,). (nPzx  algebraic
I we work on a subclas€Mtype CalabiYau

Ageneralizati ~ Iwat’+b t4 & $abc IQ
RCFT
(GukowafaWn H 0 1
728 | -1728

defined/over
ber field

AEx. C, ={[x:y: Z2 iP’| X* & 2 oz x: J&kp.
9(Cy)=(N -2)(N B/2.
lots of literatures in math



A CYnwith all (P)). (npPzih  algebraic
I subclass: CNlype CalabiYau
Ageneralization of E, wht’+b t«c & $abciQ

lots of literatures in math

almost a dej. _
,&Cl\/tktype CY Hold: for all simple Hodgstr,

A JH"(Y;Q)], =H(Y Q,
The fields K$)., := End([H " (Y;Q)].)"“satisfy
[KE).: Q1 =dimg ([H(Y: Q1)

I Infinitely many CM elliptic curves and K3s.

i BorceaVoisin Y=(E39/z, Y=(539)/|§
CY Jold CY 4old



