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V¥ Abstract
Optimization problems involve expressing the problem to be solved as a mathematical
formula and finding the best solution from all feasible solutions. They are used to solve a
wide range of problems, such as creating shift schedules that even out work frequencies
and times of employees and determining the optimum production volume of a product to
maximize profits, and there are a variety of approaches to solve them. As artificial
intelligence (Al) becomes more prevalent, more opportunities to use Al to solve
optimization problems will arise. Optimization problems are also applied to machine
learning in Al. Hiroshi Sawada, a senior distinguished researcher at NTT Communication
Science Laboratories, has been achieving new results by incorporating a long-standing
optimization method into his research on two themes: audio source separation and a
method for training hardware-oriented neural networks. We spoke with him about his
research approach and results concerning these themes as well as the importance of
building connections with other fields on the basis of one’s technical expertise.
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V¥ Abstract
The Nobel Prize in Physics in 2023 was awarded for the

generation and measurement techniques of an

attosecond (an attosecond is 1 x 107 second) pulse, -
which has a temporal duration in the attosecond range in ~ “osecerdpuse Opticallatice clock
wavelength typically from extreme ultraviolet to soft x-ray. ,ﬁ;&ﬁw! Time: 10-%s | [ Acouracy: 10
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period of typical light waves, and on this timescale, light i / e TR
can be reinterpreted as an electric field oscillating at re—
sub-petahertz (PHz = 10'° Hz) frequencies. This article  chirp-puise amplification
provides an overview of attosecond pulse generation (ool ol
techniques that have paved the way for the era of
“attosecond science” and introduces the attosecond pulse
laser technologies advanced by NTT Basic Research
Laboratories, as well as the latest research and prospects
of ultrafast optical physics focusing on petahertz electric
field-electron interaction.

e
. Naturs onz) ( E(D) = Alt)cos(wyt - ¢)

Optical frequency comb
(Nobel prize 2005)
Amplitude Phase Cois

D...Jongs,J. L Hall . a, Science (2000).

Regular Articles

Proposal of a Transdermal lontophoresis Patch and Sheet
Mask Using the Principle of Magnesium-air Batteries

V Abstract
To develop an iontophoresis technology that does not require a large
power supply, this study focused on magnesium-air batteries, which use
atmospheric oxygen and magnesium, a metal with a low incidence of
allergic reactions. We thus propose a transdermal iontophoresis patch
and sheet mask using the principle of magnesium-air batteries. To verify
the feasibility of the transdermal iontophoresis patch and sheet mask, we
conducted an evaluation using time-of-flight secondary ion mass
spectrometry. lon mapping of the active ingredient and analysis of its line
profile revealed that the use of our iontophoresis patches enhanced
active-ingredient penetration by approximately twice that of patches
without iontophoresis. These findings indicate that the patch and sheet
mask technologies contribute to the development of a highly portable and
user-friendly transdermal iontophoresis patch and sheet mask that can be
easily used at home.
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