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Abstract

We are successful in increasing the shunt impedance of the MA cores by applying a transverse magnetic field during

annealing.

In this paper, we discuss the effects of transverse field annealing on the MA core shunt impedance by

comparing two kinds of MA cores, those are the FT3M core that is annealed without any magnetic fields and the FT3L
core that is annealed with a transverse magnetic field. We also discuss the shunt impedance of the MA core when the

magnetization processes are governed by ideal magnetization rotations.

To understand the ribbon thickness and the

permeability dependeces of the shunt impedance intuitively, we represent the shunt impedance as the resistance of the
closed rectangular loop through which the eddy current flows.
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Figure 1: Frequency dependence of pg. The solid and
dashed lines represent the measurement results of pg of
the FT3L core and the FT3M core, respectively.
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Figure 2: Magnetization processes of magnetization
rotations and domain wall movements [3].
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Figure 3: Frequency dependence of pg. The solid and
dashed lines represent the measurement results of g
of the FT3L core and the FT3M core, respectively.
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Figure 4: Frequency dependence of the shunt
impedance. The solid and dashed lines represent the
measurement results of the shunt impedances of the
FT3L and FT3M cores, respectively.
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Figure 5: Schematic diagram of the one ribbon layer
core cross section.

HFLDOxDMNEDEEL—TICHEEINDE
Iﬁ@ﬁ&?@ﬁfiﬁ_&#fééo

Vi(x) = %x (5
%iUfV®%%ﬂ@:ﬂ_mtéhé BIET, 2
fﬂ*wi:7%IE@ HlilEE TR L2 GBI E
AVCEHIMENSEEICHE LTS, Eq. )b 2

D RN — T2 5 BIE L () IXLL F O T
THENTE D,
Vix) Vi
L) = ARl(le) d_:p (6)
Z 2T, ARIZEFRL—F—HAOBRIEALFET,
AR = 2(t+x)p ~ ZE (7)

lAx lAx

ZOERN— T TOREENE) L2 RAPIZLL T O
MHFHRET DL ENTE,

AP = —{ll(x)(le)}zAR = xZAx (8)

dztp

) T/ﬂi{z'gf@*éﬁiprlbbon i*ﬁg&AP;&‘ X "C*ﬁ \‘a—é
Zkvkdonsg,

_ |2 _ vgd
= fo dthx dx = 241p 9)

—J. VXV M U E—H U AR, & IV TR
L7485 T &

Pribbon

1v¢
= 2Ry (10)
L7225, Bq. OHEQO)EHKTHZ LIZEY, vy
YA U E =S VAR T O TR Z LN TE
%P

2tp

Rp:l_g
6

Ploss

)

ZD Eq. 1DDEKIZOWTE XS, Fig. 6 |2 E

@)V HFHE LI KRBEEAP/Ax % V) R Lo 6 O
PR,

Sy

> Mt |

2 ;

5 //4/

é Pribbon

5 Lo

g <_ /6_;

A . . L

0 d/z

X

Figure 6: Power loss density AP/Ax in the low
frequency region where & > d.
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Figure 7: Schematic diagram of the one ribbon layer
core cross section.  The shunt impedance is correspond
to the resitance with the length of 2t and the area of
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Figure 8: Power loss density AP/Ax in the high
frequency region where § < d.
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Figure 9: Frequency dependence of the shunt
impedance.  The solid black line represents the
calculation result by using Egs. (21), and (22). The
dashed red and blue lines show the calculation results by
using Eqgs. (19) and (20), respectively.

34 av7oyy b UEHX A
HETOHERCELY, VRV —BNLRHaTO
XU MU AL, ARWE IR TIE Y AR
> DM /6 DRI, & EE IR TIL Y A O
U6 /2 DWE I FEIE O J7 Wi - T2 R AL 7= %
EOWBUZHIE L, ZEOVRUNSR B a7 134
BOY v h A E—F L ADMELTEZOND
ZEBRGhoTlz, T EIZLY ., LA EAR
RO L A OB aT Oy ¥ b
B — X U AN ORGP Z RO 2 & BN EEAIZE]
fig Cx 5,

1) VAR HERIFNE

REE R TIZY R —f@os vy A v E—
Ko AFMEIC K BB L, U AR DORBEEDREIZ K
BHIT20T, Y A E—=F AT Y R UK
JED 2 FICKEFIT D, —F, EEEEER T
Ry—BDY v b v E—F 2 A IREIITKLF
L7Z2WVWDT, v b E—=F A3 R OR
[\ BT %,

2) BEWEHFAKANE

SR ER TIES v v M v B — & v R T B
RITIHEAF Lo, @SEREFER I A —Bo
Vs b A U= F U ANRBEESIZ B D
T, VYV MU E—F U RTBERD 2 455D 1 R
W5,

4. FEOH

BB B 21T > TWi\Wwa 7 FT3M 24T
7pofc a7 FT3L ORIERERI G BEGHEGLERIC
Xvarovyr hAA o E—F U ANEETDHAD
=AM ONWTDOBELE LTI o1, EDORER., W
MBI LY > v M U E—X U ZANRME ET 5D
I, B RRS FICRAMbEER & 72 b 2 LT X KA
W EREIR ClIul WRESIKF LB THY . &FE
BEEIR ClEus L Opl DIR TRz bz ThoTz,

T B VAL ER X 0 RS FR D Rk alER & 72 - 7355
DAT DY ¥ MV E—F A THRHET 2 W&
IZOWNWTDELRLITR T, T OREE., HARM 21
(CREZDEAE D aT DY v v A L E—& L AT,
U R Ol D & 2 W EENEO J57 WIZIR - 72 E i
BINTZGEO|PLE LTRELND Z EN 0o
oo AT DV X Y M U E—F U A EEORPUIC
LS EDHZLITEY, vy MU E—H L AD
U R AR AR AT SO B B R AR AT 2 L | B AR 5
HIENTET,

S5 3

[1] C. Ohmori et al., Phys. Rev. ST Accel. Beams 16, 112002
(2013).

[2] M. Nomura et al., Nuclear Instruments and Methods in
Physics Research A 797 (2015) 196-200.

3] MR, [EMERRIKERSE 2 7 HJ /7 R ks
BIHFECBI T 20158 ) .

- 1100 -



