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Phenomenology and model building approaches to particle physics rely on the
language, low-energy effective local field theory. It means that the limited capability of this language
also applies to the two approaches above. In the current research project under the public funding, we
used string theory in two distinct ways to overcome the limitations.

One is to use string compactification. By making the statistical study of flux vacua applicable to
F-theory compactifications, we derived distribution functions of such observables as gauge groups and
Yukawa couplings in low-energy action. The other is extension of theoretical framework for hadron
high-energy scattering using AdS/CFT correspondence. We extended the framework so it can cover 2-body to
2-body processes that are not elastic, and derived qualitative properties of generalized parton
distribution function by using string theory.



1)

)

AdS/CFT

AdS

AdS/CFT

(Regge )

Polchinski Strassler,
Brower Polchinski Strassler

Tan (BPST)
AdS/CFT
Regge
06 BPST
BO3
1), @
@
05 Aspinwall
Kallosh 11 Esole Yau
03

Ashok Douglas, 04 Denef Douglas

F-



() 02  Polchinski Strassler
06 BPST

(GPD)
(AdS/CFT) L

]
@

F-
K3xK3
K3

Douglas Ashok Denef
F-

Douglas F-

( )

Douglas F-

o)

MIT

N A~

(2)02 Polchinski Strassler
06 BPST

L3

06  BPST

10



AdS/CFT

x, t
eta)

http://inspirehep.net/

R. Nishio and T. Watari “ Heigh-energy
Photon-Hadron Scattering in Holographic
QCD,” Phys.Rev. D84 (2011)075025.

R. Nishioand T. Watari “ Investigating
Generalized Parton Distribution in
Gravity Dual,” Phys.Lett. B707 (2012)
362-368.

H. Hayashi, T. Kawano and T. Watari
“ Constraints on GUT 7-brane Topology in
F-theory,” Phys.Lett. B708 (2012)
191-194.

T. Kawano, Y. Tsuchiyaand T. Watari “ A
Note on Kahler Potential of Charged Matter
in F-theory,” Phys.Lett. B709 (2012)
254-259.

R. Nishio, T. Watari, T. Yanagida and
K. Yonekura, “Naive Dimensional Analysis
in Holography,” Phys_.Rev. D86 (2012)
016010.

A. Braun and T. Watari “ On Singular
Fibres in F-theory,” JHEP 1307 (2013)
031.

A. Braun, Y. Kimura and T. Watari “ The
Noether-Lefschetz problem and gauge group
resolved landscapes: F-theory on K3 x K3
as a test case,” JHEP 1404 (2014) 050.

A. Braun and T. Watari “ Distribution
of the Number of Generations in Flux
Compactifications,” Phys_Rev. D90 (2014)
121901.

Y. Chung and C. Lin * Topological
Inflation with Large Tensor-to-scalar

Ratio,” JCAP 1407 (2014) 020.

A. Braun and_T. Watari “ The Vertical,
the Horizontal and the rest: anatomy of the
middle cohomology of Calabi-Yau fourfolds
and F-theory applications,” JHEP 1501
(2015) 047.

R. Nishio and T. Watari “ Skewness
Dependence of  generalized parton
distributions, conformal OPE and the
AdS/CFT correspondence,” Phys_Rev. D90
(2014) 125001.

B. Henning, J. Kehayias, H. Murayama,
D. Pinner and T. Yanagida, “ A kev string
axion from high-scale supersymmetry,”
Phys.Rev.D90 (2015), 4, 045036.

S. Hellerman, J. Kehayias and T.

Yanagida, “ Chaotic inflation from
non-linear sigma models in
supergravity,” Phys. Lett. B742 (2015)
390-393.

T. Watari “ Statistics of F-theory flux
vacua for particle physics,” JHEP 1511
(2015) 065.

3

String Phenomenology 2011. 11
8/22-8/26,

" Studying GPD in holographic QCD”
Taizan Watari

Elastic and Diffractive
Scattering. 11 12/16-12/20,
Qui Nhon “ Studying GPD in Gravity
Dual” Taizan Watari

CERN Theory Institute
2012 on String Phenomenology. 12
7/9-7/20 CERN
“ Note on Kahler Potential of
Charged Matter in F-theory” Taizan
Watari

“ Relation of string
theory to gauge theories and moduli
problems of branes.” 12 9/10-9/14

" Particle Physics and Geometric Data
for String Compactifications” Taizan
Watari

“ New Challenges for
String Phenomenology” 12 9/26-9/28



" Challenges for
Stringphenomenology after String
Revolution,” Taizan Watari

“ Geometry and physics of
F-theory” 14 2/24-2/27
“ Noether-Lefschetz problem and gauge
group resolved landscape” Taizan Watari

“ Fine-tuning,
Anthropics and String Lanscape” 14
10/8-10/10
" Statistics of Gauge
groups and Number of generations,” Taizan
Watari

“ Rikkyo MathPhysics

2015" 15  1/10-1/12
“ Geometry of elliptic K3, elliptic
Calabi-Yau fourfolds and F-theory”

Taizan Watari

“ Physics and Geometry of

F-theory” 15 2/23-2/26

" Geometry of elliptic K3 and

Heterotic-F-theory  Duality” Taizan
Watari

“ String/M-theory
compactification and modul i

stabilization” 15 3/4-3/7
" Some thoughts on Complex Structure
Moduli Inflation” Taizan Watari

“ String Phenomenology

2015 15 6/8-6/12
" Statistics
of Effective Theories in F-theory Flux

Compactifications,” Taizan Watari

“ Spinfest 2015 15
7/22 KEK
" Skewness dependence of GPD in
AdS/QCD” Taizan Watari

“ F-theory at 20" 16
2/22-2/26
" Heterotic
string soliton and degeneration of K3
surface” Taizan Watari

“Holography and QCD---Recent Progress

and Challenges” 2013 9/24—9/28,
web page

http://indico.ipmu.jp/indico/conferenceDisp
lay.py?confld=9

IPMU News Letter

2012 12 F-

2016 6
After Thirty Years

@
WATARI, Taizan

40451819

*

OOKOUCHI, Yutaka)

40599990
TAKAYANAGI, Tadashi)
, 10432353 ,
Yu-Chieh Chung
40624135

John Kehayias,
Vanderbilt

30624142
(NISHIO, Ryoichi)
SmartNews, Inc.

Dong-Min Gang,

50748853

Matthias Weissenbacher

80775677



