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Absorption spectra corresponding to 4Iy5—2Hjys transitions
of Er%* in ZnSe crystals at 4.2°K.
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Physical Properties of Polyimide
Kyoichi SHIBAYAMA - Takao TANAKA

Aromatic polyimide is known as a heat resistant polymer and now widely used for industrial purposes because of its excellent strength

against impact or its toughness as well as the heat resistance. A polyimide film is very tough with high elastic modulus over a wide

range of temperature. The objective of the article is to make clear of molecular motions at low temperatures which would associate

with the excellent strength properties of polyimide. Mechanical, dielectric, NMR and thermal measurements were carried out with a

series of polypyromellitimide films having different degrees of imide ring formation. A substantial molecular motion in polyimide was

found taking place at low temperatures. This is supposed to be due to the local mode motion similar to that found in linear polymeres,

and correlated with the high toughness of polyimide.
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Structures of repeat units for polyamic acid and polyimide.
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Various well-known hexagonal ferrites.
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ferrite layers to which no idea of X-ray detectable periodicity
is pertinent.
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Electronmicroscopic structure of Ni-Zn ferrite 00 from a 2nd stage replica.
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Microstructure of Ni~Zn ferrite 30.
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Electronmicroscopic structure of Ni-Zn ferrite 02 from a 2nd stage replica.
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Microwave Current Transformers for EHV Power Transmission Lines
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Wireless current transformers to be operated on the technology of electronics are now being studied in many quarters for current

transformers for use on extra high voltage power transmission of 500kV class.

article are one of the kinds.

Microwave ferrite current transformers described in this

Making use of the Faraday’s Effect of ferrite, they have no active elements on the energized part, while

oscillators, receiving units and arithmetic units are set on the ground potential side so as to insure high degree of reliability as distinctive

features.

This article makes clear a prominent standing of the microwave ferrite current transformer by elucidating the merits and

demerits of various wireless current transformers through classification and comparison. Then description is made on the principle of the

apparatus, the construction and performance of a pilot model being touched upon in the last.

pilot model is very satisfactory.

The input-output characteristics of the
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Semiconductor Laser Equipment
Shojiro NAKAHARA - Munehiko NAGANO

Semiconductor laser have been gradually coming into practical use.

Studies have been made on the performance of laser elements

demanded for putting the equipment into practical operation and also on the present state of the elements. GaAs junction lasers in use

by the Company are discussed as a center of the subject in this paper.

Characteristics obtained with them are examined, and some

applications are partially introduced. Reference to the possibility of their development into various field is also given.

L% & # &

HEEE U4 1T, 1962 4E8KIC 7t h THIR- cRE T N GaAs
RE LY ORIELE, KE < OUFEAMES L CIRRICOWTE
AICHED b T 5D, ¥ i REEE LY OE» Rk E
B LU - 5B D, o~k iimbohTnd, %
DOHECH - THEE LY BHEVHLNTnROT, TP
IR & SB35, 2k L )R R N AR RN -V ik, T-
VI bEm% Rk CHBTR (Te) s Atk l, TOREEED
554 (3,240 R) 7 3RA (16 ) IC b 7e B KRR LI TV 5, i)
BECRECHOIL T 3 pn G 4141 #E- CHERNIERTT
ROEMIC, BF E-s X BHELROMEKIIC L2 HERD 5,

HME L ORI, RBIEOMBHAE L, BEIVNE RN
KERMAEBONE CLICHB, B L—F T2  ICHRBOL
HLBR TV ORI k - T, BhEEM:, B, FakrE
Atz 2 08B ohTn3, Tk, *ORIER-CHE
HEORBCHLAICAR Y OD2D Y, RF OB TIEHED
WANAREPNTE T 5D, REMRISHE E LCREE u-
o O P D & Wi EEE D L4, G EEY T
RTEDR, ZOMOFEC BRI bI3 L5k LBbh
3, ool FEEK - 05 boid RFEWCERE O B
GaAs B& L4 OMHE L RO 2, 3o THMNT 2,

2. BEKL—-HoOIEH

AR - 3, EEENICEY AETF L ELE oBEATOLC
LA ARIA LT3, Bt shuf- by GESHEIR O T
—$pud Ey IGEWES & 523, BFHEIREEAENT thiEg T
FEE b, FRCT PR -y opIidE2HET 2K
EnERE AT,

VY BIBOZEM% 3 TICERAEHRINE A C L BLET, £D
eDiC -4 OEREFERTENCFIC FESETR > HEER
FHECRLNT VS, ZOEA, JEYED 124~ Wit e v-
§ e e OBRIC DT, BRI X - TEBFORIERS 5
OCHOERE B S C &I LTIET 4, B E X UEREO
HE ooz Hifi % F,, Fy & ¥ 5% & v <F,—F, o&pn—iRicns
R >N

Mk - O, RS TARTEILdRREI S5 T
LR DY, *OFERBIICERZEDDHERNENTH B,
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BFE-6 BLURETRHZHRG HREELZ EODSEAKEL L
THVLRTREOEBRT, FhiestL, p-n &I RER
EHLTOE ++U7 ZHEATERD L CMbh R, BEE U
—¥ ok, BIEBEAE DIVEAEE A 5 L chEnE<
ERLBEHCHT o 2 EOHE0ED, BERESE/NIENT S D
ik - OER LI CERL TS, R 2.1 CAHEES L-F
BRT, EHRMAEYHCORIBICKDI L L-Y TH 5B,

T, -4 ORBEIERRERC LB ¢ &2k iER B S
WX T 2 ERORE e L h b, 2.1 ReEha k5aEE L
DAEUR - T ORIEFBREREEE J; & LTRATELD
nd,

Jtzé_(w_éa;f) ................................. 2.1)

crw, BREFHEg LBHREE J & oBRERTRIxT, g=8]
LETLERTED, BICDWTRINESELiER0MES L UL
HHEC L o TKELRE 20 CHEH, 20HMicD~THE, &
HORFTTHEIN TR EDTERT B, »wFhic L
THEMAETE2 5 2 CHEAERcH 5,

Fre, BIEEE A ABE =-F <BRL, JHURBRAPOJAITER # 1T

2.1 FHEEKEFL-Y

p-n junction laser.

H o & | BEEEGED | 6 *
O Gal-zAlzAs 6400 A (77°K) 300°K ¢ 7
8,400 A 0S2:50.39
O GaAsi-zPs 630A (77°K) 300°K < 4 5, CW 7
8400 A 052<0.5
O Gals 8450 A (77°K) CW(200°K),
9,000 A WA CWI2W (4.2°K)
O InP 9,070 A (77°K) CW (20°K)
InPzAsl-x Leyg (77°K)
InzGal-cAs Ly RS
GaShb 1.60 p
InAs 3.5 (7°K) CW (27°K), BE&ZH
PbS 4,50 1 (10°K)
InSb 520 (10°K) CW (2°K), BEMmai
PbTe 6.50 (12°K)
PbSe 850 (12°K)
PbzSni-zSe 10208 (77°K) 2=0.86~0.89
PbzSni-zTe 10,60 77°K) 2=0.81~0.86
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Nondestructive Measurement of Thickness and

Refractive Index of Insulating Films

Kitaitami Works Mitsuo NAKAYAMA

Ellipsometry and VAMFO are discussed for nondestructive measurement of the refractive index and thickness of insulating films used

for the manufacture of semiconductor devices. In the analysis of the transparent multilayer film on an absorbing substrate, the ellipsometry

was taken up. The process was then applied to the nondestructive measurement of each thickness of double layer films constructed from

silicon nitride and silicon oxide on a silicon substrate. It was also applied to the structure determination of the silicon stain film, which

was proved to be of double layers. The ellipsometry was found to be effective in the analysis of the multilayer structure. An improved

VMFOQO apparatus and its application to the thickness measurement of photoresist films are dealt with.
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AECER T A b, HEMPHARE LT &,

L LERCRETFHEEoM I X 5 B 2Bl ofdE 351
NHEfEE o T, ORI Brite, TZofiE LT, v93v
FoREHEcstd 5 R I Archer ofLH V2, XML TW
B,

TR DEHEHBEERE LT 555, BEORIE, LALE
T LIRS Y & 2B ERD b, & 0T, ZEEORITE
IEE L, B LR AT LTHE IR TWw B vy BLi &
you BHEIE X D & 5 ZJEIRO KR O FERIERIEE IIEH L
Thio ¥k, Dboovay BRI E LT, T Tl i R0
W 20 AT v LD M ENC X 2 @RS, ZJEhinG
B TED L EER LA,

BT AR o F OB oI, B, ol X 3
Fibr AwTilligd 543, CoTFdid, OAHAKELYZEZTYH,
NDWEZELTHENc& 5, MiFEHMATIHELLT, »b
W3 VAMFO i) 235, & e BB O WTHEDIEHER MO T

#) : Variable Angle Monochromatic Fringe Observation O

1600 * GHABUERT

.

SPEHRICIENT, VAMFO ph® g3 2 it c b 5 &
wOKERD B, T, —HEBL L VAMFO 35, «
W Lozt BHCIGH LR 2RI,

2. RAMATE

2.1 &FH 18

FI A THC 3 B b T 2 RE FHL T ASE - B0
R % B 5 REIRMTIE <1k, ASE 30 X UF [RAHIRGSEES ,  ABHT
(BT b [ L) ICEF IR 2 B8 Aoty 2o (P
KA &, ABIEIC T ICHRIF 5 B8 Ao by F O (S K
1) DTSN TEL 3, COHE, bEoRE, PEoe
SO Rory OERcEDLEI N, TOPEE, i A
pocZAME L IFER T3 (F2. 1),

¥ e o 0 RO, Yoo PRy e S Bisy & DRIOMRIFL
LTIk 5T E B,

—RBIC, FDPEL r S & T R OREOIRIE R R
20T, T ORRIC X » TIE b s ABIH & BUIE & TR
DA > T B,

FDES Aot E i, WigE |El, ik rcEbTe, KO
X5ET 5,

E:[EI exl)(iq—) .............................. (2_ 1)

;</T///1 Bk

©EmE (SRA)

TR (PRA)

B2.1 7% [M0E % o 88 )

Schematic illustration of elliptically polarized light.
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2. 10 v9ou 27 MLBEZET O K
B EHT %
Reflective electron diffraction pattern of
silicon stain film surface.
heat treated in air).

B—Quartz/§ (<100A7)

ey ) av
B2 +
1) o v REREY

B ) 2B
yi)j3v
£ iR

2.13 wyoy 27«v BLEOREE D €51
Model of the structure of the silicon stain film.
(225°C 24 h heat treated in air).

BB 5 =140 O bICH B C LEH LT, ThET
TE-JARLEE L, ¥ bICED S L EITRIRERMOE ERE
L5 L REL, ZEBIC X3 2yiu 270 IROREERFT 35
7o

2.91c, ROZEHOD LT L, ZEROMRINH LR

R
A=5461 (A)
8;=70.0 (Jif)
7,=4.050—0.028; (2972)
ny=145 (pyou BMLEEEF L)
d,=650 (A)
719=1.20~1.45

PR AANEE n=1.30 Ol L H B C &b, TO YYIu2AF
1v ROBEZBoOBITEIH L3 thH b LifEETESD,

wic, oM & 2 EERY & bIKRT 5 b
RETETIRIC X B HEH TR o 7o BT X OHERERT,

BT b KK T 225°C 24 BIREINE L <Th %,

X 2. 10 R EROMGTETFRITHR tH 5, 2R Y OVFTHD
% 5T vyau @ Broad spot &, B-Quartz & B b3 [EIFER
BhThc@EDbiid,

2.1l g heofrrilEc L FoEEELLND B0
E¥HEcH Y, yay O Broad spot BHE LW S, B-Quartz %
RTEPFBNIE & A FIERLTYwS, T eflic, BEETR
B OR, OS2 vy OEFE LY L Bbh 3 IS EIHE
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2.11 wyau a5+v BRI S ZF O BT 2.12 zyoy a5cv BB~
TFATR

Reflective electron diffraction pattern of the

2nd layer of silicon stain film (225°C 24 h

RETE T RIYTR
Reflective electron diffraction pattern of the
1st layer of silicon stain film (225°C 24 h
heat treated in air).
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HBRER Y
T 0- % DEEHS BT
(a) BHIKF (b) EEEERROFER
2.3 FIHHEETOEERIILH®
(a) EHEE (b) MEHEBESEOMIK

Rotating field map in case of rectangular wave drive,

F 2.1 IESRNBRE) & 5 TBBURE) & Ot
Comparison of torque characteristics between sine wave
drive and rectangular wave drive.

(a) BE—EOBE
W E| °C mxﬂméﬁf?ﬁmﬁ‘iﬁb Py (R Py

VRMS uF g-cm g-em

Ea 100 2.1 7. 550 350
RERD | 00 2.3 20.3 700 450

" 100 2.1 14.5 500 340
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Corrosion Under the Influence of Electric Current
Central Research Laboratory Toshio YAMAMOTO « Hiromasa MATSUOKA - Yasuko KAWAOKA

Nowadays there are many cases where water is employed for the cooling of electric machines, and corrosion of materials in use has
been drawing attention of circles. A study has been made on the corrosion of copper and stainless steel under the influence of electric
current, which is a problem the most worthy of note about the cooling of the electric apparatus. Experiments were conducted with
coupon type specimens in a large separable flask filled with pure water.  The results have revealed the following facts : Stainless steel
is almost immune from the influence of AC such that no corrosion is worried practically. With DC, however, anode sides undergo slight
corrosion. In the case of copper, not only DC but AC (50 or 60 Hz) corrode the material. But with the increase of frequency the

corrosion decreases, and above a certain frequency no influence of AC is observed.
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D D5y RESEFBEIEEIC  Fhe T, Ladi- TR
KN L o TORB>T B LD e Bbitd, ATOEREEFEHD
BHENS R Y, ¥ RHTEEMOBESEIEE 230 r K
CHRY LT,

G. V. Browning® b ic LiviE, Cu-Cu fo o454ut EAE(LET
THB LT w5, ¥k Fe-Fe fEHIIC S 250k OERERD
TWw3, BEDTT - RO EER B a5ua 0B
T, Dastuh WIEAERBEIBE X WA o eds, 2FuLA Fit

4.1 osxub ARETEEENE BRER C-hFak,
R ETERAER, AREEERE )

Filamentary corrosion products (Cu DC beaker test.

The left side is cathode, the right side is anode).

% 4.1 WAL (%
Current efficiency (%).

i W OB 0.7V mA/em? 1.43mA/em? | 2.86 mA/ecm?
L CE) ) %) )
4 5.9 4.2 4.4
% B 85°C 7 2.8 2.7 4.5
15 2.1 1.9 4.5
2 7.4 6.3 5.7
4 6.2 5.5 5.9
# % # es°C :
7 2.5 3.4 3.9
15 2.3 2.9 3.8
W 0.0125~0.05 mAjcm? 0.1 mA/cm?
(a) &) )
W W O 85°C 2 112~115 89
WM M 0.32mA/em? | 0.64 mA/em? 1.28 mA/cm?
(") 5) %) ! (%)
7 0.099 0.083 0.084
SUS 27 g 85°C
41 0.058 0.063 0.072

i, COEE2MIOAF Y EASEHELTVEIOT, k AFEICOWT I
DAFVICADETDLCDOMED Y2 ik D,

© &) 0, @ ©

[1:=t#f (48) Specimen (Copper)
I EERER(EELYER) Corrosion product (Cu,0)
— CBREELBEROTEESLLS DT
(Current density and direction)
4.2 R LoERST G EmC © % LY
OBFIERIC X » Tl ZIE C & 2 MR 1)
Current distribution by the rectification caused by corrosion
products on the surface of the specimens.
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Size Determination of Fine Particles Measurement
by Laser Beam Scattering and Their Applicatian

Central Research Laboratory

Norikazu TABATA - Mitsugu MORI

There are many questions for methods in current use as a collection cfficiency measurement of air precipitators. An ideal one is that

using monodispersed particles (uniform particle diameter) and a scattering photometer jointly. This article deals with its features. In this

case discussion has been made in detail on a method to obtain a diameter of submicron particle by means of laser beam scattering as one

of the most important problems to meaure the particle diameter of aerosol. This method is to determine the diameter and its distribution

of particles by comparing a theoritical scattering diagram with an actually measured one. In this the laser beam makes the measurement

easy and precise by its characteristics. An example is given with DOP particles produced by a LaMer type generator. Also an example

of applying the collection efficiency method using DOP particles to the basic study of electrostatic air filters is given with description of

its usefulness.
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Measuring result of scattered light intensity (2).
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Ultrasonic Flaw Detectors for Testing Rails, Type FD-420

Kamakura Works

Katsumi KOONO - Haruzi SATOO

Recently there has been a trend of especial increase in the speed of cars as well as in the volume of traffic.

To cope with the

situation the maintenance of the railway equipment is drawing the attention of people concerned with the transportation industry as the

most important factor. Of the maintenance work to measure the internal flaws of the rail stand out among others. The article describes

the principle, construction, principal performance, examples of flaw detection and character of each part in regard to flaw detectors. The

set is so devised as to project ultrasonic pulses of 2 Mc into the rail, to receive echoes from the flaws and have indications on a cathode-

ray tube to discover the flaw. A probe to send and receive ultrasonic waves uses both straight and angle beam so that the detection of

flaws is made possible from the top surface to the bottom of the rail.

Furthermore it is also capable of detecting the flaws about the

welded joints as well as the circumference of the holt holes at the joints.
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