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IKFEBRIEF D Schroodinger fEAFE EH 5 1 /77T 2 FRIRED

Schrodinger fERZE D%

A Relation between the Schrédinger Operator for a Hydrogen-Like Atom
and That for a Certain Type of One-Dimensional Two-Body Problem

#MA = Hiroshi ODA

Abstract

The part of the quantum mechanics for a hydrogen-like atom consisting of its s-orbital and p-orbital states with magnetic

quantum number 0 is shown to be equivalent to the quantum mechanics for a certain type of one-dimensional two-body

problem defind by a Dunkl-Laplacian. A formula is also given which describes the correspondence of natural differential

operators acting on the s-orbital and p-orbital states with magnetic quantum number 0 to differential-difference operators

acting on the quantum states of the one-dimensional two-body problem.
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petaled & quasi-single-petaled & \» 9§ 2% K, DEZIZH W
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HTHb

4. ENEFEADHIR
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D

d
4.1 W(£l,0,..., =4/ =,
41) oW (+£1, 0 0)l \/ )

“42) »W(-1,0,..., 0) = (- D1,0,..., 0),
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LB ho, FHEEIOPSHNTH S,
(i) iE @, () o e FHEMITHLT

2 dim H (5
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—
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\ ANYE
_pEiJ( ..... 1((5) 04‘) {11
9“2 k—s
=007 (G1) @ )
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BAR T AR REEMMET B L. BH24, BH250 L9 4

AL S MBI AR R AR & [F U EE TR 5 2
LA TE 5,

6. BCHEERF
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.....

ROMWHIIERD SER PO OND

6.2 (¥)"= P ¥ € Homy, (S(X,) ®#(S), SX) ®
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=0,1 =0,1

c @ Hom g (Hi(8), L3(X)) C @ Hompg (Hi(S), (X))
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), C2X)) & AT IR OSAHWHCHRIEHEZETH S, €D
B C 3% 2 JERR H, 0% FIdd
D(Hp) = {(ct»”,ctﬂ} e @ Homg (Hu(S), L*(X)) |

1=0,1

(@°,9")D € € Homx (#u($), L*(X)) }

=0,1
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Aesthetic Design of Viaduct of Busan Light Rail Transit

&R # Nagami Yutaka*
Z{#EAERR  Kubota Yoshiakii***
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Abstract

Busan Transportation Corporation organized a competition of design build for the first introduction of the light rail
transit in Korea. The jury attached importance to landscape in addition to economy and construction. The authors proposed
not only the design of the viaduct itself but also the upper plan such as the route alignment and the platform type of the
station from a landscape engineering point of view. As a result, our proposal was adopted. Furthermore, we proposed the
design based on the structural characteristics of the structures. In this paper, the concept, examinations and psychological
evaluations of the proposed design are described.

Keywords: Aesthetic design, Light rail transit, Design competition
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Particle-based Visual Simulation for Large-scale Landscape Images

M T Tsukasa KIKUCHI
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The design proposals of the regional learning tool for children

THE %% Yoshiaki KUDO

Abstract

This article introduces the proposals of the regional learning tool for children designed in Community Design Laboratory,

department of design, faculty of engineering, Takushoku University.

There are two tools for the investigation regional learning at the middle grade of elementary school. One is the dice of

wooden pencil “Bokutagon” and the card set. Another is the roulette in the form of potted flower “Flower Note”.

The

purpose of both tools is to increase the children’s activeness. “Localization Tools of Tag Play” is the handbook type tool for

the nursery school teachers. The new local tag will be connecting the region and children. “Guruguru Tengu” is a board

game themed Mt. Takao in Hachiouji, Tokyo. The player will get knowledge about various regional resouses from the

playing over and over. “Danaodadanzhu” is a board game derived from Chinese traditional game that disks are flipped

to hit and capture the other disks.

Keywords: social design, community design, regional learning
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Black holes as quantum many-body systems

BE%¥F #85L  Yasuhiro SEKINO

Abstract

Black holes are defined in general relativity as regions of space from which nothing can escape. If quantum effects are

included, one finds that a black hole has finite entropy and temperature, and eventually evaporates by emitting radiations.

An important question is to explain the origin of this entropy, and to clarify whether information is lost or not when a

black hole evaporates. String theory suggests that black holes are made of “D-branes,” and that information is preserved.

In this article, we review black hole thermodynamics, information problem, and string theory. We also mention our study

of D-branes based on an analogy with soft-matter systems (work in progress with Prof. Yasuo Y. Suzuki).
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Estimation of Common Mode Current on Coaxial Cable with Twisted Wire Pair**

Takehiro Takahashi***
Li Niu**
Todd Hubing****

Abstract

In this study, common mode current, a dominant factor of unintentional radiation, on coaxial cable with twisted wire pair

(TWP) is estimated. This cable model is a simplified model of a popular combination of balanced and unbalanced circuit,

such as printed circuit board (PCB) with TWP. For the convenience of calculation and measurement the coaxial cable is

employed as an unbalanced circuit instead of PCB. The estimation method is based on the imbalance theory which focuses

on the difference of balance factors between connected circuits, and some effects of TWP are considered. According to the

theory the common mode current is proportional to a differential mode voltage at the connecting point. Thus the differential

mode voltage is calculated by cable transmission theory with accounting on TWP electrical characteristic and radiation

impedance of cables. The estimated result is compared with measurement, and good agreement is obtained.

Keywords: electromagnetic radiation, coaxial cable, twisted wire pair, imbalance difference, common mode current

1. Introduction

In this paper, a model of the coaxial cable with attached
twisted wire pair (TWP) is studied as a typical connection
model of unbalanced and balanced circuit. Instead of PCB, the
coaxial cable is employed which works as perfectly unbalanced
transmission line. It helps us to avoid analytical complication
of calculation for estimation. On the other hand, the TWP is
used as balanced transmission line. The imbalance difference
method " is applied to this model and the common mode
current is calculated for estimation of radiation. The extremely
wound and short pitched TWP is also employed to enhance
the effect the role of TWP. The results are compared with

both numerical calculation and measurement.

2. Common Mode Current on Coaxial Cable with
TWP
The model is shown in Fig.l (a). At the end point of the
coaxial cable, input impedance of the TWP Z, ,, and antenna
input impedance Z, , are loaded as shown Fig. 1 (b). The input
impedance Z,, of the TWP is calculated by
Z; cosh ¥y Ly +Z gy sinh ¥y Ly

nw =Zow —— - (1
Z; sinh Yy Ly + Z gy cosh ¥y Lipy

Z

,where Z,, Zy. vy and Ly are terminal impedance, characteristic
impedance, propagation constant and net wire length of
TWP respectively. About Zyy, vy and Ly are discussed later.

According to the imbalance difference theory the Vdm drives

* Efesft FR26F10A16H
** International Symposium on Electromagnetic Compatibility 2014 Tokyo
(EMC’14/Tokyo)
TRERERIFHR
* Clemson University, SC, U.S.A.
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cable as an antenna. Thus this antenna impedance Z,,, should
be loaded parallel to the Z, ,; at the connection point of the lines.

The differential mode voltage Vdm at the end of the coaxial
cable, as shown in Fig. 1 (c), is calculated by

Vdm= ZJ'MH"A‘

p P xVy @)
Zywa coshyoLe +Z - sinhy- L

Since the common mode voltage Vem at connection point

can be obtained by
Vem =05 X Vdm 3)

, the common mode current I'cm could be calculated using the

antenna impedance Z, , by

_Vem  Vdm
Z 2XZ:

inAd

I'em

“)
inA
The maximum common mode current Icm is observed at the
bottom of the coaxial cable at resonant frequency as shown
Fig.1 (d), and could be extrapolated using I'cm by
I'em

lem=————— (5)
cos(}r /2xLe/ L)

, where L is total length of the model.
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Fig. 1 A process of common mode current calculation.

3. Measurement and Calculation of Common
Mode Current on Coaxial Cable with TWP

The measurement was carried out on the three cases, coaxial
cable with parallel wire pair (para), with 10 mm pitched TWP
(twp10) and with 3.3 mm pitched TWP (twp3.3).

The coaxial cable is RG58AU with its length 0.5 m and the
TWP is attached to the coaxial cable. All of TWPs are in open
termination. The differential voltage of the feeding point at the
bottom of the coaxial cable was measured by an oscilloscope
and the common mode current at the bottom of coaxial cable
was measured with a current probe.

The measured voltages and common mode currents on the
case (twp10) are plotted in Fig. 2. The calculated voltage and
current are also shown in Fig. 2. The calculated results have
some difference with measurement, however, complicated

changes in both current and voltage measurement are well
estimated.

4. Conclusion

The common mode current on the coaxial cable with TWP
was estimated using imbalance difference theory. In order to
obtain the common mode voltage, the differential mode voltage at
connecting point of lines was calculated by simple transmission
line calculation with considering both input impedance of
TWP and input impedance of lines which works as antenna.
Both input impedance and some other characteristic of TWP
are investigated by numerical calculation and measurement
including extremely wound TWP.
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(a) Differential voltage at bottom.
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(b) Common mode current at bottom.

Fig. 2 Voltage and common mode current of 10 mm pitched
TWP with coaxial cable (twp10)
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