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Investigation of Matrix Theory via Super Lie Algebra KDL hep-th/0103003
Takehiro Azuma (aI'XIV.OrCI) high—'energy
(Submitted on 1 Mar 2001 {v1), last revised 21 Oct 2003 (this version, v7)) phyS|cs (theory)

SIRILEF—YIEZ(ER)

This paper reports the investigation of a matrix model via super Lie algebra, following the proposal of L. Smolin. We consider the osp(1]32.R)

nongauged matrix model and gl(1|32.R) gauged matrix model, especially paying attention to the supersymmetry and the relationship with IKKT
model. This paper is based on the collaboration with the collaboration with 5.1so, H Kawai and Y.Ohwashi.

Comments: 87 pages, 18 figures. This paper is based on the collaboration with 5. |so, H. Kawai and Y. Ohwashi, and is submitted to Kyoto Univ. as a
master's dissertation. (v/) Some typos corrected

e For the former commutation relation, we extract from m the fields of rank 1 : m — AgHI"“HTFH +
A( )1'“1 l . Then the commutator is

500, 6010 — (g (A Ly oL (AP g T
= —%XLA:(,?L)FH €R- (4.57)
e For the latter, we are faced with the same problem as in the previous case: W ?é-\:g T J&B *ji *zi-b
00,10 — (e I 4 or ey, e R a0,
= —EXLA_,(,;_)R%R. (4.58)

These commutation relations reveal that the two-fold SUSY’s are not independent of each other, but are

connected by not the impurity W, C;,;, and H;,...;,, but the fields A,Ei). This is an unfavorable situation in the
analysis of the SUSY transformation of this cubic model.
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[3] arXiv:1705.07658 (cross-list from hep-th) [pdf, other]

Four-dimensional CDT with toroidal topology

Jan Ambjern, Jakub Gizbert-Studnicki, Andrzej Gorlich, Kevin Grosvenor, Jerzy Jurkiewicz

Comments: 28 pages, 15 figures

Subjects: High Energy Physics - Theory (hep-th); General Relativity and Quantum Cosmology (gr-qc): High Energy Physics - Lattice (hep-lat)

3+1 dimensional Causal Dynamical Triangulations (CDT) describe a quantum theory of fluctuating geometries without the infroduction of a background
geometry. If the topology of space is constrained to be that of a three-dimensional torus we show that the system will fluctuate around a dynamically
formed background geometry which can be understood from a simple minisuperspace action which contains both a classical part and a quantum part. We
determine this action by integrating out degrees of freedom in the full model, as well as by transfer matrix methods.

[4] arXiv:1705.07812 (cross-list from hep-th) [pdf, ps, other]

A new method for probing the late-time dynamics in the Lorentzian type IIB matrix model
Takehiro Azuma, Yuta Ito, Jun Nishimura, Asato Tsuchiya

Comments: 16 pages. 13 figures

Subjects: High Energy Physics - Theory (hep-th); High Energy Physics - Lattice (hep-at)

The type IIB matrix model has been investigated as a possible nonperturbative formulation of supersiring theory. In particular, it was found by Monte Carlo
simulation of the Lorentzian version that the 9-dimensional rotational symmetry of the spatial matrices is broken spontaneously to the 3-dimensional one
after some "critical time". In this paper we develop a new simulation method based on the effective theory for the submatrices corresponding to the late
time. Using this method, one can obtain the results for N x N matrices by simulating matrices typically of the size O[\/W) ‘We confirm the validity of

this method and demonstrate its usefulness in S|mplmed models.
J E.\ ;E 3 %)
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arXiv.org > hep-th > arXiv:hep-th/0401120

(Help | Advanc

High Energy Physics - Theory C % 0) Tﬁ : : Eﬁ K
T

. e s . . high-energy
Matrix models and the gravitational interaction ohysics (theory) 18

Takehiro Azuma BIRILX—YES (IR 20045 1H 120 H

(Submitted on 18 Jan 2004)

The large-N reduced models have been proposed as the nonperturbative formulation of the superstring theory. One of the most h e D _t hl O O 2 O/

promising candidates is the IIB matrix model. While there have been a lot of interesting discoveries of the IIB matrix model in relation to
the gravity, we have a lot of problems to surmount, if a large-N reduced model is to be an eligible framework to unify the gravitational
interaction. Firstly, it is still an enigma how we can realize the local Lorentz invariant matrix model. In addition, we need to understand -

how we can describe the curved spacetime more manifestly, in terms of a large-N reduced model. (arx IV . O rQ)
This thesis discusses several attempts to address these issues concerning the gravitational interaction. This thesis is based on the -
following author's works hep-th/0102188, hep-th/0204078, hep-th/0209057 and hep-th/0401038.

Comments: 96 pages, 36 figures, Dissertation submitted to Kyoto University in candidacy for the degree of Doctor of Philosophy

The action (C38) is also analyzed via the heat bath algorithm. Firstly, we note that the quartic
commutator in (C38) is rewritten as

. EE— R

N d
- > Tr[A, AP = -5 Yo TrlAL AP =N ) [Tr(AZAD) - Tr(A,A,A4,A,)]
pr=1 1<p<v<d 1<p<r<d 5 T
. > TrGlL,+2N > Tr(A2AY) (C.39) [ N=8
- T piu )y - Z 4 N 16
1<pu<v<d 1<pu<r<d = I
A N=32
where G, = {A,, A, }, and these are hermitian matrices because these are anti-commutators of A4,,. N( 3 classical
This leads us to introduce the auxiliary fields @, as _ I
= one-loop
~ A —_ L
S=N Z ( TTQ,W = Tr(QuGuw) +2Tr (A2 A7) - 2% 1 1N6u1 rakgr LT Ay Apy -+ A#2k+1) . = 2
1<p<v<d — [
(C.40) v 1+
/_,/
Here, @y, are hermitian matrices, and satisfy Qu, = Quu. Quv is defined only for p # 1. Of course, the 0 ; “_a__:___;f-"ﬁg 1

action (CA0) is equivalent to [C38) after we integrate out Q.

N
2

S = > Tr(Qu — Gu)*+S.

1<pu<v<d Qf
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https://www2.yukawa.kyoto-u.ac.jp/~soken.editorial/sokendenshi/vol2/sokendenshi_2009_2_3.html
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https://www.pnas.org/content/115/50/12616
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