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| Kgczkowski, Zbig The conjugate directions in an
Smitropic pody: Arch. Mech. S]Eos‘ 7I955), 52-86
" (Polish. Russian and English summarics) |
The author considers a homogengoug anisotropie i
__gmg;_uﬁgx and determines the 21 material constants . .
“a,," of the stress-strain relations with respect to a recti- H-‘, _ )
linear oblique system of coordinates and the corre-1'7
_ sponding material constants @, with respect to a Car- |
tesian orthogonal system of coordinates. The relations |
obtained in this way between a;,"" and g, contain also
the nine cosines of the angles that determine the orien-
tation of the oblique coordinate sistcm with respect to
. the orthogonal one. The author then states that, since '
there are six mutually independent cosines out of the. ..
"~ nine mentioned above, it is possible by a suitable choice
“of the oblique coordinate system to make- six of the--
- material constants a,,"* vanish, so that the corresponding
stress-strain relations will contain only 15 of them. If the |
. structure of the body is such that it has with respect to
the primary orthogonal system of coordinates only 15 o
constants, then according to the above statement the /.

awmber of the independent material- constdnts in the
ciross-strain relations can be reduced to nine. Such bodies

tize anthor calls paratropic and the directions of the corre-
sponding oblique system of coordinates are conjugate
¢lastic directions for a paratropic body. - T. P Andelst,
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POL/19-8-2-8/14

Smolifiski, A., Kaczkowski, %., and Zbikowski, M.
Y

o
The Influence of Plastic Deformation” on the Time De-
crease of Permeability in lransiormer Steel \§

Archiwum elektrotechniki, 1959, Vol 8, Nr 2, pp 333-
339 (POL)

The paper gives the results of measurements of the
influence of plastic deformations on the time de-
crease of permeability in hot rolled transformer
steel., Measurements were performed on samples rol-
led in a mill and on samples stretched on a tensile
testing machine. It was found that plastic deforma-
tion have a definite influence on time decrease of
permeability, which depends not only on the value of
the deformations but also on their type. Measure-
ments showed & drop of time decrease of permeability
at large elongations while it reached maximum value
at small elongations, with samples where deformation
was achieved by rolling. Where plastic deformations
were achieved by elongation, it was found that they

b
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67169
. POL/19-8-2-8/14
Phe Influence of Plastic Deformation on the Time Decrease of
Permeability in rransformer Steel

influence time decrease of permeability in a some-
what different manner, leading to periodic changes
from higher to lower values than the initial value
(without deformation). It was also found that in-
crease in reluctance varies basically in the same
way as the time decrease 1in permeability. It must
ve stressed, however, that the increase in reluct-
ance depends both on the extent of time decrease in
permeability and on the value of permeability as
finally established. This last value is significant-
ly influenced in turn by the tensions produced by
lastic deformation. Where small elongations are
obtained by rolling, we have the phenomenon of in-
creased permeability in the established state, con-
nected with positive magnetic-striction. This pheno-
menon reappears periodically where samples are de-
formed by elongation (Figs 4 and 6)., Tables 1, 2
and 3 give an analysis of time dependencies involv-
Card 2/3 ed, according to Rathenau. His results show that _
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POL/19-8—2-8/14
The Influence of Plastic Deformation on the Time Decrease of
Permeability in Transformer Steel

the constants of relaxation increase and decrease
8imilarly to the entire time decrease in permeabi-
lity. On the basis of these considerations, the

promote the time decrease of permeability, This,
according to the authors, is undoubtedly due to the

under investigation, depending on the degree and type
of deformation to which that lattice is subjected,
There are 5 graphs, 3 tables and 11 references, 5

of which are Polish, 4 American and 2 German.

ASSOCIATION: Instytut podstawowych problembw techniki, Polskiej
akademii nauk, zaklag elektroniki (Institute of Basic
: Technical Problems of the Polish Academy of Sciences,

institute of Llectronics) T
SUBMITTED: January 5,71959 A5 \b(
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News From Poland and Abroad POL/ 22-59-10/11-6/12
conference was opened by the Vioo-preaidént of the Pdlish Academy of Soiences,f
Reports on physical, chemical and technol-

Professor Dootor Jamsz Groszkowski. -
oglcal research on ferrites-’ ere read byt S. Szezeniowski, X.S. Kudlarski

W. Rutkewski, L. Kozlowskl, A. Bragifiski, A. Goral, R. Sroozyhsil, J. .
ki, 2. Ma.oiejewski and L. Ba~-

J. Grabowski, R. Suwalski, A. Smolihski, W, Jawors
dian, Reports on magnetostriotioniin ferrites were read by 2. Kaozkowski dnd A.
1orovave ferrite

U1 :

Smolifiski; on neutyonographic examinations by B, Burasj on

amgunerﬂvby M. Chmielewski. In the General Section reports were disouased by

A. Smolifski, A. Bragl > and F. Foniok on the nistory, technology and applica-

tion of ferrites. In the Physical Sections general reports by S. Szczeniowskl ‘/

and B. Buras; on ferrite monoorystals by R a and.J. Kruszewska; properties

of barium-ferrites by R. Gontarz; inelastic dispersion of thermic neutron in mag-

netites vy K. Blinowski relaxation phenomena. in Ni-Zn-ferrite by L. Nowlckl:

on critical grain sige in barium ferrite by R. Sroozyhski; and on the constiruc-

tion of magnetic scales by J. Masiulanis. In the Chemical Seotion (orystallo-

graphy and technology of. ferrites) reports were read by W. Rutkowski, K. Skud-

 larski, R. Krzyszowska, S. Srbtka, J. Masiulanis and J. Majsner.. Soft magnetic
rechnological Section (A. Bra-

forrites were discussed in two sect{ons, In the

gihski, Graduate Engineer in charge): technology of Ni-Zn-ferrites by R.
Yappa; chemical and technological problems of Mn- and Mn~Zn~-ferrites by A. Bra-
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News From Poland and Abroad POL/22-59-10/11-6/12

fiers). The seotion on ferrites with rectangular hysteresis loops heard the
opening report by Professor Doctor Engineer A, Smolifiski. Other reports were
read bys A, Bragifiski (effeoct of oxygen, alloying with zino, hardening, and
microstructure on magnetic properties); R. Wadas (effect of Zn ions on the rec~
tangularity of the hysteresis locp of Mn-Mg ferrites); A. Stawoczyk, H. Lacho-
wicz (3 instruments for measuring the rectangularity of "memory". cores in com-
puters); W. Jaworski, L. Yukaszewicz, Z. Maciejewski (application in computers).
During the conference the partiocipants visited the Institute of Magnetic Ma-
terials. In Poland, work on semiconducting ferrites started 7 years ago and
their production only 3 years ago, but in a short time they have gained a very l/
important position in all branches of industry. The conference will result in ¥V,
over 80 publications and a special issue (No. 20) of the Zeszyty Problemowe .
Nauki Polskiej, Concurrently with the conference an exhibition of Polish-made
ferrites was shown (later transferred to the Technical Museum in the Place of
Culture and Science in Warsaw). 2, A discussion was held on June 12, on the
occasion of the 40th anniveraary of the Polish Eleotricians Association. The
opening report was read by the former chairman, M. Szymonowicz. WiesZaw FijaZ-
kowski was elected chairman of the meeting. An aotivities report was read by
the seoretary St. Kobus, followed by a discussion (speakers were J. MozeJko,

E. Urbanowiesz, Wysocki, B. Jakubowski, S. Ignatowicz, E, Walentek, J. Knysz,

Card 4/5
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News From Poland and Abroad POL/22-59-10/11-6/12

J. Podbielski, S, Darecki, L. Husarski, V. Fiajlkowski, J. Srebrzyfiski, C. Ma-
kowski, M. Zarembifiski, and M. Szymonowiez). Marian Szymonowicz was unanimously
elected chairman of the Section for the coming year. The Projects Committee
(headed by J. Moejko) adopted a number of ‘suggestions { modernization of in-
dustry in the telecommnications field, unification of pay-scale for engineers -
and technicians, speclal pay incentives for graduate engineers, scholarships for
telecommunications students, setting up of a telecommunications academy, higher
trAining standards in telecommmications high schools, organization of new
courses, setting up of design offices in factories, change of present pay-scale
according to which qualified "white collar workers" are paid less than qualified
laborers. Finally a facsimile outfit was demonstrated,
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AJTHORS: Kacnﬁ", Artar and Kq_czkov_aki, Zbigﬁiev
TITLE: : Applicutidn of tatulated functions for calculating

' deflections and atatic mognitudes in orthotropic plate
o o strips and semi-strips '
VERIODICAL: - -szprutjlnﬁhioﬁkﬁ, v. 8, mo. 4, 1960, 871-897
TEXTs  The suthors refer to the solutions of deflections for isof.ropic
plate strips. presented in the form of tabulated functions (Ref. 63 Rozpr.
inzyne,: Ve 1y no. 7 (1959) po 39). and shovw in this paper thot these solu-
tions can be applied for the case of simply supported orthotropic plate

strips and semi-strips, for whioch the fundamental bhoundary conditions are

observed .at the ftra‘n‘avqne‘edge‘;for 3 cases of concentrated loadingss con=

centrated
cipal axes of
case of an unloaded orthotropic pla

load only, momen

Cer_ 1/3
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t‘){x- ‘and moment M_

elaaticitys  'the equation for the deflected surface in the
te strip is given ‘

in the direction of the prin-

}

in the form of

T
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Application of tabulated.., gggg54334008/004/010/010
of Mechanical Continual Media, IPPT, PAS)
SUBMITTED: ' May 28, 1960
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_ KACZKOWSKI, Z.

Effect of shear distortions and the torsion resistance upon the
vibrational frequoncy of anisotropic plates. Bul Ac Pol tech 8 no.7s
343-349 *60. " (ERAL 10:3)

1. Anstalt fuer Mechanik Kontinuierlicher Medien, Institut fuer
Grundprobleme der Technik, Palnische Academie der Wissenschaften
Presented by W.Nowackl

émaatioity) (Plates)  (Bhear (Mechanics))

Torsion) (Vibration)
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AUTHOR: Kaqzkowski, 2.
TITLE: Magnetomechanical ooupling coeffioient of Polish-made magneto-

striotive alloys of "Alfer" type
PERIODICAL: Archiwum a‘lektx;oteohniki, v. 9, no. 4, 1960, 722 - 725

TEXT: " Measurement results of magnetomechanical coupling coefficient (k)
_of "Alfer" type alloys are given. The specimens of "pmfer" type alloys were work-
ed out by.a team headed by Professor Doctor Kornél Wesokowski and Docent Dactor
Bohdan Ciszewski at the Katedra Metaloznawsiwa Politechniki Warszawskie) (Depart-
ment of Metallurgy of the Warszawa Polytechnic). Magnetio properties of these
alloys are treated in a separate paper (Ref. 6: Kaczkowski 2., Hunter C.: Niekt-
bre wkasnosci magnetyczene polskich stopbw magnetostrykoyJjnych tyru “p1fer”, Arch.
Elektrot., 1960). The specimens had a toroidal shape, 35 mm external diameter,

25 mm - internal diameter, ‘and were about 0.U45 mm thick. ' They were placed in
plexiglass holders of such dimensions as to assure free vibration ‘of the.specimers.
A magnetizing winding of 75 turns and a measuring winding of 50 turns wvere wound
on the holders. The measurements of the k coefficient were carried out as a func-

Card 1/3

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000519820012-3"



"APIiROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000519820012-3

R S S e T

23313 j\
P/019/60/009/00%4/00k4 /006 NV *
Magnetomechanical coupling coefficient ... A22U4/A126

tion of the intensity of the biasing field H= for a range up to 30 Oe at the
amplitude of alternating field strength # = 50.m0e. Figure 2 shows curves of

k = £ (H_ ) for alloys containing 12.42, 12.64, 12.8 and 13.1% aluminum. The
alloy containing 12.64% aluminum was made in iwo varieties. The measurements
were carried out in the range from 0.5 to 30 Oe. In all tests, the value of the
measured cdefficlent k amounted to 30 Oe. In conolusion, the euthor states that
the "Alfer" alloys can successfully compete with nickel and permalloys used for
magnetostrictive transducers, because of the resistivity three times higher at si-
milar magnetic properties. Moreover, the Al-Fe alloys do not contain eritical
raw materials. The author thanks Professor, Dootor, of Engineering Adam Smolifiski,
Professor Doctor Kornel Wesokowski, and Master of Engineering Roman Suwalski for
their assistance. There are 3 figures and 9 references: 5 Soviet-bloc and 4 non-
Soviet-bloe. The reference to the most vecent English-language publication reads
as follows: H. W. Katz: Solid state magnetic and dielectric devices, J. Wiley
New York, 1959. .

SUBMITTED: February 8, 1960

Card 2/3

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000519820012-3"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000519820012-3

I R EAEREPLT S AT R TR WA B

23313
co P/019/60/009/00% /004 /006
Magnotomechanical coupling coefficient ..+ 224 /126

Figure 2: Curves of k = £(H_) for various alloys
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TITLE:
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TEXT:
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23314
P/019/60/009/00%/005/0C6

A22b/A126

Kaczkowski, 2. , and Hunter, Cz.

A CNTE——C e,

Some magnétio properties of Polish-made magnetostrictive alloys
of "Alfer" type

Archiwun elektrotechniki, v. 9, no. 4, 1960, 725 - 729

Static and .dynam'io magnetic properties of alfer-type m_as’netostrjo-
The.alloys, containing from 12.42 to 13.1% aluminum,

were worked out by the Katedra Metaloznawstwa Politechniki Warszawskie] (Depart-

ment of Metallurgy of the Warszawa Polyteohnio).

of these alloys are similar to tho
iiterature, and they will be described in a separate work.

a toroidal shape, 35 mm external diameter,

about 0.45 mm thiock.
dimensions as to ascertain free Yibration of the specimens.

The magnetostrictive properties
se of other Al-Fe alloys desoribed in foreign
The specimens had
25 mm internal diameter, and were X

Ten speoimens were placed in a plexiglass hdlder of such
A magnetizing wind=

ing of 75 turns and a measuring winding of 50 turns were wound on the Nolders.

The static measuremenis were oar
measurements withithe use of a differential bridge.

ried out with a ballistic method and the dynamic
The static magnetic proper-

CIA-RDP86-00513R000519820012-3"
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Some magnetic properties of Polish-made ... A22l4/A126

the alloys investigated can be,used for cores in ultrasonic transducers. The
best suited ones are alfer alloys containing from 12.5 to 13% aluminum. These
materials can also be used as magnetic materials, especlally at higher frequencles
in all cases where the arlsing ‘magnetostriction is not harmful. The authors
thank Professor Doctor K. Wesokowski and Professor, Doctor of Engineering A.
Smolifiski for assistance in this work. There are 4 figures, 1 table, and 4 pef-
erences: 2 Soviet-bloc and 2 non-Soviet-bloc. The referencesto the English-
language publicatiors readzas follows: Davis C. M., Ferebee S. F.: Dynamic mag-. -
netostrictive properties of alfenol, The Journal of the Acoustical Soclety of
America, 28 Nr. 2, ss. 286 - 90, 1956. Davis C. M., Feresbee S. F.: Effect of
composition and processing on the activity of some magnetostrictive materials,
Journal of Applied Physies, supl. to v. 30, Nr. 4 (April), ss. 1135 - 1155, 1959.

ties obtained are complied {n Table 1. In conclusion, the authors:gtate that \X

SUBMITTED: March 4th, 1960
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Table 1: Static magnetic properties of magnetostrictive Al-Fe alloys

Al conteat in % 12.42 | 12.6 12.6 12.8 13.1
Specimens A c E D B
Symbol | Unit | 1 2 3 4 5
Magnetic inducsi:.
tion at 100 ce B0 kGs 15.0 4.7 13.2 13.4 15.2
Magnetic induc- ‘ .
tion at 30 oce B30 kGs 12.8 13,3 11.8 12.0 13.6
Remanent induc- i
tion B, kGs 6.2 5.5 4.5 4.6 3.0
Coercive force H Oe 0.h2 0.28 0.40 0.22 0.19

Card 3/3
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AUTHOR: =  Kaczkowski, Zbigniew (Warsaw)
TITLE; Mahear forces and the rotary

inertia on the vibration of an anisotropic plate

PERIODICAL:. Agghiwum mechaniki atoeowanej, \' D 12. no. 4, 1960,
. 5 - 552

TEXT: According to S. Timoshenko (Ref. 1: Vibration problems in
engineering seconded Toronto-New York-ILondon, 1937), for beams,
the deflection of the plate is represented by the two functions
Wy and Wipe The first expresses the deflection of the plate if

normals to the middle surface remain normal after bending; the

second expresses the deflection if the normals remain parallel
to the original direction.

W = Wy o+ Wpeo (1.1‘)
The usual strain equations and the equations of stress as shown

Card 1/8
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The influence of the shear ... D242/D301

by S.G. Ledmitekiy (Ref. 15: Anizotropnyye plastinki, Izd. 2,
Moskva, 1957) are combined to give either

_(16_; dfx nga étx aﬂ_ 01 2 1 7) :
0.1:+ y+ iy 0, fﬁz+'a‘;+-5f==0. ( '
or T =T = 0. The author justifies the difference by compari-

vz zX
son with the contradiction met in the classical theory of thin pla-
tes. He says that his assumptions of two functiona for the displa-
cement is near that of Hencky, the main difference being the use
of Wy and wp as against three functions u, v, and w. Stating the

equilibrium conditions for applied moments and torques and using
the moment - deflection equations of (Ref. 15: Op.cit.) two diffe-
rential equations are deduced: .

{(LM—LJ)WM—(LN—Lr)wr==0, (2.9) ‘
(Lp— L) wp+(Lp—Lr) wr=g¢.

Card 2/8
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The infiuence of the shear ... D242/D301
L =Dy, D 4D, b-g%l-' +2(D2+3D) b“i%‘,)‘i +
+4Dw s +Du i
Lr=Hy 39;; +2u..521~w +Hy %;. (2.8)

R .
L."“ﬁza"x‘i +2n,y 0"‘5'0'6 +ﬂ,a&;,
- |

N »n
“""“'V'g" (" o:"*’ou‘)

and q is the normal, arbitrary and time variable load, ¢ is the )%/
Card 3/8
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T BT BEEREE P/033/60/012/004/006/007 -
-~ The influence of ‘the shear’ se. © D242/D301 o

X
load component of the shear forces, Dik L] nik h3/12 (ZBik are the
constants in dx = Bllgx + 1312 E-y + }’16 ny oetcsy h is the plate
thickness, My, = By 5/6 h (1, k = 4, 5) und K io the coofficiont
of the Winklerian foundation. The substitution used is

wy = (D = Tp)dy  wp = (Iy - L), (2.10)

' maso per unit area of the plate, n_, n‘y.' n, are the corresponding X

where

[(Ly - L;)(Ep = Tp)+(Ty = Tg)(Dp = L) ]P= a0 (2.12)
The function D can satiefy three of the boundury conditions

- ) anm aWM .
W=t Wy dn’ Toe O Yo (2012)
ta==To,  Ma=2My,,  Ma=S,

card 4/8
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on each edge. Confining further considerations to the case of har-
monic vibration with angular frequency w, the differential equation

for ¢ is - - - -
(T = Tp)(Tp = Dp)+(Dy - Tp)(Ep - ) &= 7 (2.15)
where ' ' 'fp = K: - pw?‘, T;J = - pwa v (2.16)

and &(x, y, t) = B(x, y) sin (wt + A). This equation for ¥ is dee-
med too difficult to discuss in its general form and it is assumed
that the material of the plate is orthotropic, that there is no

load nxy’ that the plate is rectangular (sides a x b), and that ,></

the edge conditions are
_ B . _ . )
W==0, —a—“;‘l'=o. Tin =0, (3.2)

The amplitude of the load q and the function § are expanded in a
Card 5/8
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double fourrier series with coefficients . Putting 8pn = 0 the
eigen frequency :

o= —:‘-VA’-T-VE’—B. (3.14)
is obtained. For load n_, n_ greater than the critical, the expres-

x
sion under the root is real and positive, Under the action of the .
critical loads the free vibration of the plate is zero, hence the

critical values of N, ny are found from

- sN.u == (nx a:n"'“y B)er = % l'/(-;g;:-!'é—r:rx)_(sr;k) -
—(Sr—K)].

(3.15)

For a square plate side length a, for which n,=n, = K=0, and m =
=1 it is shown that
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s ﬂ.‘/ﬁva—-(r_ VA=), (5.7)
Vi = ‘]/D"a @ A+ VR—B). (5.8)
where A =(17 5r)+30(x—-v)a' 78=240(1-.), (5.6)

- ————— e = e B s

A curve of w againat h/a ie drawn which show that the best approxi-
mation to Wipg is that by the function Wy It follows that the re- .

Jection of the influence of the rotary inertia, the distortions /
due to shear being taken into consideration, does not cause any J‘
gignificant error and considerably facilitates computation. There

are 3 figures and 18 references: 6 Soviet-bloc and 12 non-Soviet-
bloc. The 4 most recent references to the English-language publica-
tions read as follows: J. Mossakowski, Rowania teorii Reissnera dla
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plyt ortotropowych (Equations of Reissner's theory of orthotropic
plates), Ksiega Jubileuszowa W. Wiergbickiego, PWN Warszawa 1959,
145 - 155; T.R. Kane, R.D. Mindlin, High frequency extensional vi-
brations of plates, J. appl. Mech., 23, 1956, 277-283; D.C. Gaziz,
R.D. Mindlin, Influence of width on velocities of long waves on pla-
tes, J. appl. Mech., 24, 1957, 541-546; 3, Kaczkowski, Orthotropic
rectangular thin plates with arbitrary boundary conditions, Arch.
Mech. stos., 4, 10, 1958, 525 - 549, ’

ASSOCIATION: Departmént of Mechanics of continuous Media, IBTP
’ Polish Academy of Sciences )

SUBMITTED:  April 26, 1960
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Magneto-mechanlical phenomena in magnetostrictive materials. Przegl
elektroniki 2 no.3:256-278 J1 '61,

1. Zaklad Elektroniki, Inatytut Podstawowych Problemow Techniki »
Polska Akademia Nauk, Warssawa,
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AUTHOR Kaczlowslil, Zbignicw
" TITLE: _ rﬁ;;;E;csiu'Qf'mngnetomechanical congtants of mag-
netostrictive ferrite, type El
PERICDICAL: Przeglad eleltroniki, mo. 9, 1962, 550-564
TEXT: Results are. reported of dn extensive experimental

study of magnetostrictive constants of ferrite El developed in Yole
and.  This is a ili-Co-lin ferrite with a fairly high wagne tostrictive
coupling coefficient. . The dependence of magnetostrictive constants
on magnetizing field was studied on toroidal samples, at 20°C. s
samples were heated when subjected to strong fields, mcasurcments
vere made in function of field straength and tewperature, with vari-
ous initial temperatures, and final results were then computed, Def-
initions, formulas and units arc tabulated for all measured constants,
in the rationalized MKS and CGS-1i systems. Graphs -are shown for:
virginal ' curve and hysterccis loop of dynamic pervieability, with
constant strain and stress, hysteresis loops of resonant and anti-
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Remarks on the designing of solenoids. Przegl elektironiki 9 no.l:
12-25 Ja '62..
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A method for simultaneous measuring of the static magnetic
and magnetostrictive properties, Przegl elektroniki 3 no.7:
409-418 J1 '62,

1, Zaklad Elektroniki, Instytut Podstawowych Problemow Techniki,
Polska Akademia Nauk, Warssawa,
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Hysteresis of maghotmqoha.nidal cosfficients of magnetostrictive
El ferrites. Przegl elsktroniki 3 no,9:1550-56/ S 162,

1. Instytut Podstawowych Problimow Techniki, Polska Akademia
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Bffect of heat treatment on the Q-factor of Ni-span C type alloys.
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1. Department of Electronics, Imstitute of Fundamental Technical
Problems, Polish Academy. of Sciences, Warsaw, and Forschungsinstitut
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Wissenschaften. Presented by J.Groszkowskl,
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AUTHOR: Kaczkowski, Z.
- TITLE: Température relations of mechanical resonance fre-

quency and mechanical quality factor for some magnetic
alloys of Polish manufacture

PERIODICAL: Archiwum elektrotechniki, v. 11, no. 1, 1962, 153-169

TEXT: Results are presented of investigations carried out on samp-
les of permalloy, elinvars and Ni Span C magnetic alloys prepared
at the Instytut metali nieselaznych (Institute of Non-Ferrous Me-
tals) at Gliwice on their suitability tor applicaticn as resonators
- in electro-mechanical filters. Measurements of the damping coeffi-
cient (8) and the resonance frequency (fr) in the range of 600 c/s

$o 25 kc/s were carried out in the Special Metallic Materials Re- V&
 gearch Institute of the German Academy of Sciences at Dresden. lLa-

boratory equipment known under the name of Elastomat type 1012 made

by the Dr. Fdrster Institute Reutlingen was employed where the samp-
les under test in the form of thin strips were placed between the
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- graphs. It was found that the Q-factor depended on alloying consti-
tuents of the samples and their heat treatment. The temperature co-
efficient of resonance frequency was found to have attained twice
the zero value after appropriate heat treatment. The maximum mecha-
nical quality factor value amounted up to 39000 in vacuum and 22000
in air. There are 18 figures, 2 tables and 16 references: 14 Scviet-
bloc and 2 non-Soviet-bloc. The references to the English-language
publications read as follows: C.M. Van der Burgt, Electronic Tech-
nology, 1960, v. 37, no. 9, pp. 330-341; C.M. Van der Burgt, Phi-
lips Research Reports, v. 12, 2, pp. 97=122, 1957.

ASSOCIATION: ZakZad magnetykéw, IPPT-PAN (Institute of Magnetlc
Engineers - IPPT-PAS)

SUBMITTED: May 11, 1961
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Hysteresis loops for magnetomechanical coupling coefficient
of certain magnetostrictive ferrites. Archiw elektrotech
11 no,2:373-378 t62,

1, Zaklad Magnetykow, Instytut Podstawowych Problemow Techniki,
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Temperature relations of the coefficlent of magnetomechanical
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AUTHOR Kca&'i@k&l\
TITLE: , A simplificd measuring set for determlnlng mechani-

cal rcoonance frequency and. magnetomecham.c coupl:mg
cocfficient k of magnetoatn.ctive materials -

PIRIVDICAL: Archiwm ele!.trotechm.k:,,,v. 11, no. 3, 1.962,
635-659 )
iove A toroidal specimen has the following resonant fre-

quency, ' . o
2 oo w K

where r is the mean radius of specimen' E the Yo\mg s llodulus
the density. The ratio of magunetic energy to mechanical is given

nby - -
, k2= Mo-Me S E3 -3 (2)
No__ ap )
wvhere p,., Mg are reversible )emeabz.h.t:les at constant mechanical
Card 1/2

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000519820012-3"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000519820012-3

, LN . P/013/62/011/003/008/008
A simplified measuring set ,.. ‘D289/D308

pressures and -at'constant deformation respectively; Eg, IZy are

Young's moduli at constant D and constant H respectively. a simple *

measuring set for deternination of k is deseribed. The measuring

set consists of a high stability ultrasonic generator, wave ueter, -

voltmeter, milliammetexr, resistor and the specimen, The specimen pK

has a bias magnetisation by d.c. from an accumulator through resis- '

tor and choke. The accuracy obtained with the instrument was 1-5%

for an average specimen. The anti-resonance frequency without com-

pensation is smaller than the trué frequency by 1% for u = 50, or

by 2.5% for s = 20 and up to 5% for U e 10. The measurcment of

the resonancé curve may be limited to two points (£, and the anti-

resonaunce frequency £3); the accuracy is then 2-5%. The use of the

set without a choke introduces an additional error of the order of

0.1-5% for frequency and up to 3% for k: it is not suitable for

determination of Q. There are 4 figures. B

ASSUCIATION: ZakYad magnetykdw, IPPT PAN (Department of Hagnetics
IPCT PAS)

SUBMITYED : Tebruary 15, 1962
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The influence of the polarizing field on the value of
magnetomechanical coupling coeffioient at remanence in
magnetostrictive forrite E.1, Bul Ao Pol tech 1T no.l1:
41-44 *63, .

1. Department of Magnetics, Institute of Fundamental
Teclmical Problems, Poligh Academy of Sciences, Warsaw,
Presented by A.Smolinski.
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Dependence of the mechanical resonance frequency on magnetic
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1, Department of Magnetics. Institute of Fundamental Technical
Problems, Polish Academy of Sciences » Warsaw. Presented by
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pal ) .
AUTHOR: Kacskowski, Zbigniew -

TITLE: The effect of the polarising field on the valus of the magnetomechanical

coupling coefficient at remanence in magnetostrictive ferrite El, = .-
o - . : \ C

¢ | SOURCE: Przeglad Qlektrot'\iki,' no?ll», 196;, 225-227 ¢

" .'i'OPIc TAGS: magnetomechanical coux;li_.tié coet!ic!:ent. ‘mgnetontrictiv'e ferrite Bl 1

ABSTRACT: In order to analyze the effect of the polarizing £ield on the value of
the magnetomechanical coupling coefficient at remanence kp, measurements were made
"l on a toroidal sample of magnetostrictive ferrite El with a resonance frequency of |
about 100 kilocycles per second at a room temperature of 20 + or -0.2C when the ’
; amplitude was H = 2 mOe, The method used was previously described by 2. Kaczkowskl! .
(Uproszczony uklad pomiarowy do wyznaczania czestoliwoscl rezonansu mechanicsnege - |
i wspolexynnika sprezenia magnetomechanicznego k materialow magnetostrykeyjnych, :
Archiwum Elektrotechniki, vol. II, no. 3, 635-639, 1962), The results are summa-
rized in Pigures 1,2, and 3 of Enclosure 1,2 and 3. It is concluded that satura- - -—
tion above 30-40 Oe does not cause a true increase in the value of the magnetome- )
Ehacf\ical coefficlent, or in the broadening of its hysteresis loops.. English
ar 1/'), s e . .

e e, e S i e A 4w e

R e L}

|

BEF YT o R P SV R MU L G VP L5 Ty R

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000519820012-3"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000519820012-3

R0 R D) CONT e i

Lel-e3 e b
|ACCESSION NR: AP3003182

e gii. T -—-—_..-.“.‘,.62_. e

) text of this communication was published in Bluletyn Wydzialu IV PAN (Bulletin of
i Division IV of PANO, No 2, 1963, "The author wishes to ‘thank Prof, Dr. Eng,

.Januss Groszkowaki and Prof, Dr, Eng, Adam Smolinski for reviewing this work and i
- | for their valuable suggeations." Orig. art,’ hn:( 3 figures,

r“ . . . . R N R : .
 7ASSOCIATION: -Zaklad Elektroniki IPPT PAN (Institite of Electronics, IFPT PAN)
.| SURMITTED: 00 DATE ACQ: 12Jul63 . ENGL: 03

N

©1SUB CODE: ER, GE - NOREF SOV: 00 OTHER: - 004;

A M . g
j : - . 1" ! } i R

- ! S E ., f
P ‘ : O

’ | L H i S
! Cord : : b
. > - coee - At - =TT r e 1 = AT ’ -
e A e .- - oo .

PR B a s B g4 e o e fn )

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000519820012-3"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000519820012-3

SMOLINSKI, A.; KACZKOWSKI, Z.; SMIALKOWSKI, T.

- i / S/
Influence of the tuning and tracing rate on the recording *‘i¥
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: TITLE: Rolationship ‘between mechanical resonance frequency, magnatic pohruauon
2l and temperature in Ni-ferrite with ¥n and Co impurities ,

so:mcsz Praeglad oloktroniki, m0.2, 1964, 96201

tion, machanical resonance frequency, resonance frequency, magnetostrictive forri.te

(
ABSTRACT: Cwrves are given for the relationship batween mechanical resonance !
Lrequency, temperature (in a range from =70 to +150°C) and magnetic field strength
"(up to 50 oersteds) for a nickel ferrite with cobalt and manganese admixtures. |
There is a shift in the resonance frequency minimums in tho higher temperature = :
range with an increase in the strength of the polarizing field. "The author ,
expresses sincere thanks to Dr. of Engineering A. Smolinski ard Dr. of Engineering |-

ASSOCIATIONs Zakhd Hagnotvuw IPP'r PAN (Dopartunt of )hgnot!.on. ::m PAN) ! }
; 5
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TOPIC TAGS: ferromagnetism, magnetostriction, nickel ferrite, magnetic polariza-f l
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1, Department of Magnetics, Institute of Basic Technical Problems,
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1. Department of Magnetics, Institute of Basic Technical Problems,
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j Frtﬂmﬁ‘ﬂ?6011ylg B SOURCE CODE: EQ/DOLQ/EB/Dl5/001/0003/223?
AUTHOR: Kaczkowski, 2. PR AP /7

'ORG: . Department of Magretics, IPPT PAN (Zaklad Magnetykow IPPT PAN)

| TITLE: Extrema of ﬁagnetbmeéhanical coefficients of nickel ferrites
“with Co and Mn admixtures o . I

S A ~1 : B
SOURCE:" Archiwum elektrotechniki, v. 15, no, 1, 1966, 3-28 |
‘ v . = ,

fTOPIC TAGS: m&gnetomebhénio»ooetticiehb; niokel ferrite, pilezomagnetic.
" .| coefficlent, C , S o

“'ABSTRACT: This work deals with the magnetomechanical coefflcients
-k, 4, h, g, and e, which were determined on the basls of relations be-
'{ tween coefficients appearing in sets of magnetostriction equations
.for an Ni-Co-Mn ferrite over a temperature range of -70C to + 150C;
the constant field strength reached 50 Oe, and the amplitude of the
1 alternating field reached 2m- Oe. The authors states that the next
- paper will contain a discussion on the remaining plezomagnetic co-
i efficients, which, together with the above mentioned magnetomechanical
{ coefficients, will represent a full set of coefficlents for the mag-
netostriction equations. The magnetomechanical coefficlents have been

h ]

s 18|

-determined by methods and measgring diagrams described in earlier papers:

Card 1/2
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(Kaczkowski, Z.: Gisieriezis magnitomechanlczeskich paramietrow
magnitostrike jonnogo ferrita El, Akusticzeski] Zurnal, t. 9, w. 1,
37-46, 1963; Uklad do wyznaczania wspolczynnika sprzezenia magneto-
mechanicznego k 1 czestotliwoscl rezonanscwej w zakresis od -70 do
+ 1509, Prz. Elektron., r. 4, nr 5-6, 267-276, 1963; Uproszczony
"uklad pomiarowy do wyznaczania czestotliwescli rezonansu mechanicznego
4 wspolczynnika sprzezenla magnetomechanlcznego k materialow magneto-
strykeyjnych, Arch, Elektrot., t. XI, z. 2, 635-639, 1962.)
The ferrites examined were characterized by thelir high value of mag-
netomechanical coupling in remanence (Kp>> 0,3, at ¢t = 20C). The
phenomenon of the temperature extremes shifting with the reversal of -
polarization has been revealed, and the appearance of the several ,
extremal points has been observed in the characteristics 4, h, g, and | .
e aB a consequence of changes in thelr magnetic and mechanical
properties. A full set of plezomagnetlc coefficients has been de~
fined experimentally for the first time by determining the primary
‘curves at room and other temperatures. ranging from -70 to + 150C. The
‘author expresses his gratitude to Prof., Dr. Leszek Fillipczynski,
Prof. Dr. Macliej Nalecz, and Prof. Dr. Adem Smolinski for valuable -
omments. Orig. art. has:.}3 figures, 37 formulas, and 2 tables.
-| Based on author's abstract]. = - o o . : . [AM]

'SUB CODE: 12, 20/~ SUBM DATE: 2600t6h/  ORIG REF: 015/ OTH REF:029/
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ACC NRi  AP6016029 SOURCE CODE: Po/0019/65/01h/ooa/0689/069j/
-

$

AUTHOR: Kaczkowski : Z.
ORG: _Institute of Magnetic Materials IPPT PAEA(Zaklad Magnetykow IPPT.PAN)}

MITLE: Some parameters of ferrite and Permalloy, recording heads
SOURCE: Archiwum elektrotechniki, v. 1k, no. 3; 1965, 689-692

TOPIC TAGS: magnetic recording, Permalloy, magnetic permeability, frequency charac-
teristic, magnetic coercive force

ABSTRACT: Magnetic and electrical data are given for various types of ferrite record-
ing heads with Permalloy contact faces and gaps of 3 and 5 u. These data are compared
rith those for a conventional Permalloy head with an 8 u gap. Primary magnetization
curves are given as well as the remanence and coercivity as functions of the maximum
lsaturating field strength. Relationships are also given for the frequency response of
ermeability (head inductance), the tangent of the dielectric loss angle and the figure
lof merit for the head. It is found that the static parameters of ferrite and Permalloy
beads are approximately identical in spite of the higher permeability of Permalloy.
This is probably due to the stresses resulting from mechanical treatment of the
netic head. Dielectric loses are considerably lower in ferrite heads with Permalloy
facing than in conventional Permalloy heads. The figure of merit is more than twice as
igh for heads with facings than for conventional heads. Orig. art. has: U figures,

.’h formulas.
'SUB CODE: 09/ SUBM DATE: 25Nov6k/ ORIG REF: 003/ OTH REF: 000
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ACC NR: AP6018030 . SOURCE CODE: P0/0019/65/014/003/0692/0695

4
A

AUTHOR: Kaczhowski, Z.

ORG: Institute of Magnetic Materials, IPPT PAN (Zeklad Mangetykow IPFT PAN)

TITLE: TFrequency end amplitude characteristics for the inductance of ferrite and-
|Permalloy, recording heads

SOURCE! Archivum elektrotechniki, v. 1k, no. 3, 1965, 692-695

TOPIC TAGS: magnetic recording, Permalloy, ferrite, frequency cbaracteristic

ABSTRACT: The author studies inductance as a function of the intensity of the
magnetizing field in ferrite recording heads with Permalloy facings and gaps of 3 and

5 u (UGF3 and UGF5) as well as in Permalloy heads with an 8 u gap at frequencies of 80,
200, 1000, 5000 and 15000 cps. The current through the entire coil was measured for
the lowest frequency, while the characteristics were ‘determined for only the lower half
of the winding on all other frequencies. The readings were taken in fields of up to 10
oersteds at a temperature of 20°C. It wus found the ferrite cores show constant perme-
ability which is reduced slightly by the application of metal facings. Higher induc- |—
tance is observed at the ends of the band vhich is due to the proximity of electric
resonance rather than to an increase in permeability. -Orig. art. has: 5 figures.

.SUB CODE: 09/ SUEIDATE:.ZLZFebGS/ ORIG REF: 002 OTH REF: 000
- |Lcard 111 £Z£ UDC: 62),395.625.3:621,318,13:621.317.334 |
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1653. KACZMARCZYK A. and PORWIT Z. Zakl. Mikrobiol., Lck. A, M., Krakow,
*Klebsiella friedldnderi w bicgunkach niemowlat, Klebsiellh ‘pneumo-
niae in infantile diarrhoeas PEDIAT,POL, 1955, 30/3 (255-
270) Tables 5
From faeces and nasopharyngeal secretions of 66 cases, 186 mucous strains were
. isolated and out of them 117 were marked from the serological and biochemical
point of view as Kl. pneumoniae. Seventy-four strains were virulent for white
mice and presented kinship to digestive tract. The appearance of the virulent ba-
cilli was met in the most serious clinical course and the highest death rate and
pathological changes in the dead infants. A higher death rate was noted in infants
up to the 3rd menth of life than in infants over 3 months old, The administration
of antibiotics (streptomycin, chloramphenicol, chlortetracycline) proved to be
non-cfficacious, - From authors' summary (XX, 7, 4)
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P/044/62/000/001/002/002

D001/D101
AUTHOR: Kaczmarczyk, A., Master of Engineering
— T ——
TITLE: New solutions in gyro instruments

PERIODICAL: Wojskowy przeglad lotniczy, no. 1, 1962, 28-42

TEXT: The purpose of the article was to inform readers about the
latest development in gyro instruments. Progress in aviation and
rocket engineering calls for better navigation instruments. One

line of development are better bearings and suspensions for conventio-
nal gyroscopes, another line concerns entirely new principles in
gyroscope engineering. New principles make use of cryogenics,
nuclear and molecular spin and other phenomena. The author describeg .~
in broad outlines the following types of gyro instruments: differen-
tial and integral floating gyroscopes, floating gyroscopes with

three degrees of freedom, gas bearing gyroscopes, magnetic suspen-
sion gyroscopes, cryogenic gyroscopes, vibration gyroscopes ("gyro-
trons"), electronic gyroscopes and molecular gyroscopes. The latter

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000519820012-3"
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P/044/62/000/001/002/002
New solutions in gyro .... D001/D101

type of instrument is still in the developmental and research stage.
There are 5 figures, 1 table and 15 references: 12 Soviet-bloc and

3 non-Soviet-bloc. (Ebstracter’s note: Six of the twelve Soviet-
bloc references are based on Western sources:]° The references to the ,
English language gublications read as follows: Aerospace Engineering (
or. 1, 1959, "Achieving extremely Accurate Nonfloated Gyros" - A, -
Lane, M. Klemens, E. Zeigler; Air Force nr. 10, 1960 "New Honeywell

Gas Bearing Gyro Greatly Improves Reliability Performance" -~ an
advertising note,

Card 2/2
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. STRZEMINSKI, Januss, mgr ins.; KACZMARCZYK, Adam, mgr inz.

Mechanization of the production of tamping for filling blast
holes. Wiad gorn 14 no.431154417 Ap '63.
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BARTKOWSKI, Stenislaw; KACZMARCZYK, Klicja

Influence of dental splintis umed in jew fracturea on the tlasue
of the periodontium. Czas. =tomat. 18 noe. 12£1431-1433 D * 65.

1. Z Kliniki Chirurgii Stomatologicmnej AM w Krakowie (Kierowniks
doc, dr. T Pawela} i ¥ Zakladu Dentyntyki Zachowawczej AM w
Krakowie (Kierownik: doc. dr. J. Wodniecki).
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KACZMARCZYK, AndrgzeJ, mgr. inz.

- Mathods of measuring 'mass flow, Pomiary 8 no,5:230-239
My ‘&2,

1. Instytut Mechaniki Precysyjnej, Warssawa.
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KACZMARCZYX, Henryks; KUDLA, Teodor; WARONSKI, Wlodsimiers

Effect of gynecological surgery on the alkaline reserve level
of the b].o;udl: Ginek. pOJ.‘o 3’0 no.333§3—356 '630

1. Z I Kiniki Polosnictwa i Choreb liol[aiocych s%. AM y Zabrsu
Kierowniks prof. dr med, W, Starsewsid(deceased].

GYNECOLOGY) ~ (SURGERY, OPERATIVE)

ACID-BASE EQUILIBRIUM)

BLOOD CHEMICAL ANALYSIS)
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® KAl YK, Jamzy

tnliog metzoda of ele ¢ - artling, Rozpr elektrotech 10 ne,i/f2:
ll\\lﬂl? 3 ‘b."’

te DMepartment of Fiectronie Instruments, Technical University,
Warsaw.
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KACZMARCZIK, Jersy

<

Rosiotnnca network for the imitation of an axially symmetric
electric field, Prsegl.elektroniki 3 no.6:330-33% Je '62,

1, Katedra Radiotechniki, Politechnika, Warsaawa,
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JELONEK, Zbigniew; KACZI-(ARCZY}%SL!__YVJ};:L

it 3 Bt SR e

Directional luminous intensity standards as uased to test
radiation detectors. Przegl elektroniki 4 no. 5/6: 338-342

My-Je 163,
l. Katedra Radiotechniki, Politechnika, Warszawa,
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KACZMARGZYK, 7.

A new appi'oach to the_theory of resistance-network analegs
for invest’gation of axially symmetric fields, Bul Ac Pol
‘Tech 12-11_0.9:691-6% '64. o

1, Department of Electronic Instruments of the Warsaw Technical
University, Submitted July 10, 1964.
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KACZMARCZYK, J.

S B e SRR

Attempt to pragent analytically the dependense of tungsten emis-

sivity on température and wavelength, Aroljw elektrotech 12 no,2:357-
362 %63, R

1. Katedra Radiotschniki, Politechnika, Warszaws,
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ZWIERZ, Jan; KAGZMARCZYK, Marian

Atypical localization of the outlet of the common bile duct in the
duodenal papillia. Pol. prsegl. chir. 34 no.7:713-715 162,

1. Z Oddsialu Chirurgicsne] Sspitala Pow. im. Biernackiego w Opocznie
Ordynator: dr J, Zwierz.
(coMMON BILE DuCT)

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000519820012-3"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000519820012-3

GOLECKI, Jozef; KACZMARCZYK, Stanislaw
T T

Action of the horizontal forces caused by the movement of
ths crab upon the at.eol structure of an industrial workshep.

Probleny proj ‘hut maszyn 10 no.91257-261 S ',
1, Akademia’ Gornicso-nutnicla, Krakow.
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KACZMARCZYK, S.; OSTAFIN, S,

Therapy by means of occupation and the capacity of adaptation
of schizophrenics. Neurol neurochir pasych 12 no.5:743-749 8-0
'62. B

1. Pahstwovy Szpital i Osrodek Resocjalisajl dla Nerwowo 1
Psychicsnie Chorych, Branice, Dyrgktor: 2,Jackowiak,

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000519820012-3"



"APPROVED FOR RELEASE: 07/19/2001 CIA-

STRITEL ;.

RDP86-00513R000519820012-3

1 dETRUIRE G FECLREARIRI Y . S

KACZMARCZYK, S.; OSTAFIN, 8.

Oocupatiénal therapy and the adaptive capacity of schizophrenics.
Neurol, neurochir. psychiat. pol. 12 no.5:1743-749 '62.

1. % Pahstwovego Szpitala i Osrodka Resocjalizacji dla Nerwowo i
Psychicznie Chorych w Branicach Dyrektor: 2. Jackowlak.
(SCHIZOPHRENIC PSYCHOLOGY) (OCCUPATIONAL THERAPY)
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GOLECKI, Jogzef, doc, dr inz.} mRCZIK, Stanislaw, mgr inz,

Horizontal forces originating from the motion of the cpane
and their effect on the st@l structure of a factory hall, Ins
1 bud 19 no,12:465-467 B 162,

1. EKatedra Masgyn Hutnicsych, Zaklad Stalowych Konetrukeji
Urzadzen i Massyn, Akademia Gornicszo-Hutnicsa, Krakéw.
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GOLECKI, Joszef, dr inz,; KACZMARCZYK, Stanislaw, mgr inz,

Effects of vertical forces released by the movement of the

traveling crane on the steel structure of metallurgical plants,
Huta Lenina Prace no,12:88-96 162,
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RLCIMARCIVE, T,
Alumni of the aero clubs are flying jets. p. 4.

SKRZYDIATA PCLSKA. (Ligo Lotnicza) ‘erssawa, Pcland, Vol. 11, no. 32, Aug. 1955.

Montbly List of East Furopesn accession (EFAI), LC. Vol. 8, No. § September,
19590 Unclo

o
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HANLZEL~KOWALUZYK , Barbarz:a KACZMAREK , Antoni

Studies on preventing ' the' growing of horns on calves. Hocanikl
wyd szkola rol Poznan 17:135-11.4 63,

i. Department of Specific Animal Breeding, College of Agriculture,
Poznane
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{ACMENDR, Antoni (Foanan)
fitudfss on blood corpuscle antigens in domestic unimals,
Vezachewiat no.)1s257-.259 W'63, i

i
T
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GELBER, Jeray; KACZMAREK, Danuta; MAJ, Janina; NOWOTKO, Urszula
(S
Blood coagulation disorders in infectious hepatitis in children,
Prezegl, epidem. 16 no.2:159-166 '62,

1. Z I Kliniki Pediatrycznej PAM v Szczecinie Kierownik: doc. dr.
J. Starkiewiczowa i z Oddsialu Dzieciecego Woj. Szpitala Zakeznego
w Sgczecinlie Dyrektor: dr M. Habela.

(EEPATITIS INFECTIOUS blood) (BLOOD COAGULATION)
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. KACZMAREK, E,

Equatiofis for the reduced distribution functions of a mixture of
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ABSTRACT: Exiergy levels and wave functions of a hole in the field of two
acceptor ions and the nearest ionized donor in p-type germanium and silicon were
considered, in the range of separations between acceptor ions for which the
semiconductor hopping model is valid. The wave functions of these states were
obtained in the form of linear combinations of wave functions of an acceptor ground
state as given by -Schechter in the approximation of infinite spin-orbit splitting,
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