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Biosynthetic pathway of structurally diverse strigolactones

Kl Rk (Kaori YONEYAMA)

BT 2EWESER

W (FEMFET 07T L)

Strigolactones (SLs) are multifunctional plant metabolites working not only as
allelochemicals in the rhizosphere, but also as a novel class of hormones regulating growth
and develop- ment in planta. To date, more than 30 SLs have been char- acterized, but the
reason why plants produce structurally diverse SLs and the details of their biosynthetic
pathway remain elusive. Recent studies using transcriptomics and reverse genetic
techniques have paved the way to clarify the entire biosynthetic pathway of structurally
diverse SLs. In this review, we discuss how various SLs are synthesized and what SL
structural diversity means for plant growth and development.
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Application to the nuclear excitation states using the time-dependent mean field model

JLi% f&—HE  (Shuichiro EBATA)

BT 22

B WERFEM) - SRbEA

We investigate excitation states for nuclear systems, which include not only nucleons but also hyperons.
Protons and neutrons are called nucleons and are components of a normal nucleus. Nucleon composes
three quarks (uud or udd), and hyperon includes s-quark or has a strengeness degree of freedom in the
quark model. The hyperon, such as a neutron star, will appear in a high-density nuclear matter system. To
investigate the properties of many-body systems, including hyperons, is also an important task of nuclear
physics. Using the mean-field models, we study their properties through the ground and excited states.

We report the developments of the microscopic method and properties of hyper-nuclei.
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Generalized invariant measures for Non-autonomous Conformal Iterated
Function Systems

Yuki Takahashi

Assistant Professor, Department of Mathematics

1. Iterated Function Systems

1.1. Attractors. A finite collection of strictly contractive maps on R is called an Iterated
Function System (IFS). Let ® = {¢;};,c; be an IFS. It is well-known that there exists a unique
non-empty compact set A C R such that

A= ai(A).
ieA
The set A is called the attractor or the limit set.
ExaMPLE 1.1. Let
bo = <, $1(a) = 23+ 2
== =-—z+ —.
0 317, 1z 3 3
Then the attractor is the middle-1/3 Cantor set.

K()Z
Kli

Ky: ——— _ - R
Ky: — — — — — — PR
Ky: -- -- [E— [E— [ —
K :

FIGURE 1. The set K := (1, K, is the middle-1/3 Cantor set.

When the construction does not involve complicated overlaps (say, under the open set condition)
the limit set is relatively easy to understand. For example, if the open set condition holds then the
dimension of the limit set of an IFS is given by the Bowen dimension (unique zero of the pressure
function).
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1.2. Invariant measures. Let p = (p;)ics be a probability vector. It is well-known that there
exists a unique Borel probability measure v on R, called the invariant measure, such that

v=> pi-div,

il
where ¢;v is the push-forward of v under the map ¢; : R — R. If the open set condition holds then

h
dimv = —

where h = h(p) is the entropy and x = x(®,p) is the Lyapunov exponent.

1.3. IFS in the overlapping case. The situation is dramatically more difficult in the over-
lapping case. Using the so-called transversality method, in [5] the authors considered one-parameter
family of CIFS with overlaps and showed that under the transversality condition the Hausdorff di-
mension of the limit set is given by the minimum of 1 and the Bowen dimension for a.e. parameter,
and the limit set has positive Lebesgue measure for a.e. t in

{t:s(t) >1},

where s(t) is the Bowen dimension and ¢ is the parameter. In [4], the same authors showed that
under the transversality condition the invariant measure v; satisfies

. . { h }
dimv; = min ¢ m, —
Xt

for a.e. t, and is absolutely continuous for a.e. ¢ in

{t:h>1}.
Xt

1.4. Non-autonomous Iterated Function Systems. Non-autonomous Iterated Function
Systems (NIFS) are generalization of IFS. In the case of NIFS, the collection of contracting maps is
allowed to change at each step. In [3] the authors considered Non-autonomous Conformal Iterated
Function Systems (NCIFS) under a separation condition, and showed that the Hausdorff dimension
of the limit set is given by the Bowen dimension (in the case of NIFS the Bowen dimension is
determined by the lower pressure function).

For any NIFS, one can naturally define an associated measure, which we call a generalized
inmvariant measure. Generalized invariant measure is a generalization of invariant measure.

One-parameter family of NIFS was first considered in [1]. By relying on the techniques in
[56], Nakajima considered a one-parameter family of NCIFS under the transversality condition, and
showed that the Hausdorff dimension of the limit set is given by the minimum of m and the Bowen
dimension for a.e. parameter, and the limit set has positive Lebesgue measure for a.e. t in

{t:s(t) >m},
where s(t) is the Bowen dimension and ¢ is the parameter.
1.5. Main results. Together with Y. Nakajima I extended the results in [4] to the non-
autonomous case. Namely, we considered a one-parameter family of NIFS under the transversality
condition, and give a dimension formula for generalized invariant measure for a.e. parameter. We

also obtained a sufficient condition that the generalized invariant measure is absolutely continuous
for a.e. parameter.
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[Sums and products of Cantor sets and separable
two-dimensional quasicrystal models |
iEiwaxag
Spectral theory, dynamical systems and fractal geom-
etry
[ZEDNE]
This year I conducted research on generalized invari-
ant measures with Y. Nakajima (“Generalized invari-
ant measures for Non-autonomous Conformal Iter-
ated Function Systems”, preprint), attractors for pro-
jective IF'S (“Dimension of Attractors for Projective
Iterated Function Systems for Non Inverse-Free Gen-
erators”, preprint) and exiting measures induced by
infinite trees (“Exiting measures for random walks on
infinite rooted trees”, preprint).

A finite collection of strictly contractive maps on

R is called an ITterated Function System (IFS). Let
® = {¢;}icr be an IFS and p = (p;)ics be a prob-
ability vector. It is well-known that there exists a
unique Borel probability measure v on R, called the

invariant measure, such that

v=> pi-éw,

iel

28

where ¢;v is the push-forward of v under the map

¢; : R — R. If the open set condition holds then
dimv = —,

where h = h(p) is the entropy and x = x(®,p) is the
Lyapunov exponent.
Simon, Solomyak and Urbanski considered one-

parameter family of IFS, and showed that under the

isfies
h

transversality condition the invariant measure v; sat-
m, —

o)

for a.e. t, and is absolutely continuous for a.e. ¢ in

h
{t = > 1} .
Non-autonomous Iterated Function Systems

Xt
(NIFS) are generalization of IFS. In the case of NIFS,

dim v; = min {

the collection of contracting maps is allowed to change
at each step. Rempe and Urbanski considered Non-
autonomous Conformal Iterated Function Systems
(NCIFS) under a separation condition, and showed
that the Hausdorff dimension of the limit set is given
by the Bowen dimension (in the case of NIFS the
Bowen dimension is determined by the lower pressure
function).

Together with Y. Nakajima I extended the above
results to the non-autonomous case. Namely, we con-
sidered a one-parameter family of NIFS under the
transversality condition, and give a dimension for-
mula for generalized invariant measure for a.e. pa-
rameter. We also obtained a sufficient condition that
the generalized invariant measure is absolutely con-

tinuous for a.e. parameter.

TR 5 AR DR ST AR
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B3 FEEREEIRE P RERE HTE (7 X —X
WZHTF § % Furstenberg measure DX EGE:
3,500,000 M (E#EREERED) . S 3 FE~HH 7
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