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Remarks of an American in Japan

Ray Radebaugh¥*

I am thankful for this opportunity to express publicly my sinc-
ere appreciation to many friends and colleagues here in Japan who
have made my visit so rewarding and enjoyable, As I write these

remarks, I am sadly reminded that my stay here will soon be over.

When I was invited by the Japan Society for the Promotion of Science
to be a Visiting Professor for four months, I must admit that bvefor
coming here I was somewhat worried about being gone for waht I thou-
ght would be a long time, But after being here the time seems too

short, which is always the case when one enjoys the visit so much.

I am happy to have my wife and three children here with me to share
and enhance many of the wonderful experiences.

I am especially grateful to my host Prof. Nagano, for all of
his effo~ts to make my stay here so pleasant. He and Mr.Fujii took
a lot of time from their busy schedule to help situate our family
into an apartment and our oldest son in the American School in Japan.
Through Prof. Nagano's planning, I have been in touch with many more
people than I had expected %o be.
He and several others in Japan arranged for me to give quite a number
of lectures, for which I feel honored. The publicity given me is
certainly appreciated. I thank Profs. Ikushima and Shigi for invit-
ing me to talk before the Japan Physical society Meeting in Hiroshima.
It was my first experience to be at a conference where I heard only
one paper given in English-mine. However, I did find that I could
learn some frome the Japanese papers just by looking at the slides
presented. I hope that through my lectures I have been able to pass
on a few ideas that might be new to some,
I know these lectures have been a learning experience for me.

From the guestions which are asked and from the polite comments which
correct my errors, I have been able to clear up and organize some of
my thoughts. While I have tried to couvery some of my knowledge thr-
ough lecturing, the Japanese scientists have taught me much via a much

more humble technique-that of asking very meaningful questions.

* ¥E N.B.S ( Boulder . Colorado ) FiZEA.
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Drs. Oda and Nagamine have been especially good in teaching me via
this technique in our many hours of discussions on low temperature
physics. Japanese scientists are well noted for their work in low
temperature physics, but here a visitor is treated as thoufh he were
the world expert. I hope my hat size hasn't increased during my
visit here.

My stay at the ISSP gave me the opportunity to see first hand
some of the work I knew only through the literature and to learn of
projects with which I was unfamiliar. I was fotunate to be in Japan
during the test run of the linear motor car using superconducting
magnets for levitation. It is especially encouraging at this time
of tight funding to observe a large scale application of what was
only basic research in low temperature physics a few years ago.

The goal of JNH to complete the 500km/hr railroad between Tokyo and
Osaka by 1980 typifies the ambitious goals set by the engineers and
scientists of Japan. The hard work and late night hours show the
seriousness of meeting such goals.

However, it is not all work and no play in Japan.

Ny colleagues here have been very generous of their time and have

gone out of their way to make sure I have a good time here.

I spent a most delightful weekend in the beautiful Nothern Japan

Alps near Mt. Norikura during the height of the fall color season
there. isven the gods here showed their hospitality by providing
almost perfect weather whenever I went sightseeing.

I thank Miss Araki for taking care of so many ofthe details of my
trips. If I merely mentioned that I would like to go somewhere on
some weekend, she would make the necessary reservations, pick up
train tickets for me, provide me with just the right map, and even
make up the personalized timtable for me to make the various train
and bus connections with a minimum of waiting time. I believe that
some of my colleagues at the 155P were a litter worried about me
getting lost out of their way to help me, even if they were strangers.
I witl not forget the end of my stay in the Japan Alps when I was
waiting to catch a bus from the lodge to the train station. According
to Miss Araki's schedule that I had in my my hand, and according to
the sign by the road, a bus several have been coming by at the time.

In fact several other people from the area though so too since they



were waiting there for the same bus. But after waiting over fiftgen
nminutes, still no bus appeared. Furthermore, there were no taxis in
that remote area on Sunday afternoon., When it became known to a yo-
ung lady waiting there, who could speak English, that I would miss
my train if I didn't leave soon, she immediately stopped a young
gentlemen who was driving by at that time, and he most graciously
got me to the Matsumoto train station a few minutes before my train
to Tokyo was to leave.

Since I live in the mountainous state of Colorado, I especially
enjoy mountain hiking and skiing. The group of Prof. Nagano planned
for a picnic on the top of Mt. Tskuba on day. ve liked for about
two hours up through a beautiful , fern covered, woodland area, and
I now respect the height of even some of the more minor mountains in
Japan. But to my surprise, as we reached the top a shopping center
awaited us there. The trip down was via the easy way-the cable car,.
I am quite amazed at the ease at which one can travel almost anywhe-
r. here by public transportation, even to the top of mountains.

I am looking foward to a ski trip being planned for the New Year's
weekend, which is just a few days before I must leave.

I thank Mr. Saeda for his great efforts in trying to find rental ski
boots large enough for me. By American standards I have just an ave-
rage size foot.

Living and working in a city the size of Tokyo is quite a change
from that of Boulder where thepopulation is about 70,000.

The much talked about crowded subways during rush had to be seen and
left to believed. I am now a believer. The air pollution during my
visit seems not to be nearly as bad as the American press makes it
out to be. The large city does have the advantage that just about
anything you want or need is close at hand. In my research I found
it very helpful to be able to get some special thin wall tubes and
other items within a day or two advance notice. I am more used to
about 2 to 4 weeks delay to get such items.

liowever, I think it is unfortunate that it takes so long to have
machine work done here in Japan. Also the supply of liquid helium
seems to be somewhat irregular,

The funding at the ISSP seems to be quite good. I was glad to
see that the hallways are finally being repainted.



Such "Luxuries" are often important in conveying the image of high
quality research, especially to important visitors who would be
quickly escourted from project to project. Such visitors often have
1 ittle on which to base any quality judgement exeept for the physi-
cal surroundings. In probing deeper one would find that the quality
of work here is amony the best in the world.

Again T wish to thank Prof. Nagano and the Japan Society for
the Promotion of Science for making this visit possible.
I do not know how much science my visit has promoted, but it certai-
nly has been rewarding and enjoyable for me. I hope that in someway
and at sometime I can repay some of the many kindnesses shown me and

my femily here in Japan. ( Dec. 9, 1972 )
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Let us hope that our Union (IUPAP) will foster internat-
ional cooperation and collaboration in a way which will help to achieve

better relations amang nations and a peaceful world.
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($100om ™) BINEIC, R D4 f—>4 £ BRICL BB (Fon ' ~#1 0em ™! ) RIR
BOEBLTWS, R OBIBRAB DT, MTFTA~NS L5 K, R~ M** ¢ R*— R*
MoHAHEIER (Fon ™) 2 L BAITE %,

RMO; 0 R ORI A~ 7 b A BERET AR T, £ ORI HFIERETR T 14
YD site OXFHE Cg ORFAUTHIETE %o R0 (4 £) " B0 SHREEE, C
OIFEEDO R THEEET OB ( even ) (@ (2T +1 ) BOBRMICHRL . FEMEET DR
(0dd)@E(J+E) AP 2 5= —X 2BHCHRL Tk, #-T. Ty UTORETA,
—fRIC RT3 FBAZT T, odd OB 2 5 < —R 2 BHEOSENEHII N, even DEFD
BALDOY 7 P DBRIEIND, L 5T, 2 EYHERINCHE > T, WFHRENE O HFHH B LT hid,
TNDHEF O v 7 b OERFH BT 5o

AHEE T, 272 v OB PR EZR L ORlE T, BEFHRE= t"VﬁﬁEﬁJB)ﬁbﬁﬁﬁf
fE2 EyBREIICHGL T, ED X3 BB Nh, Thab DL REVRELHICON

TIR~N%,

1) Faulhabver et al., Z.P. 204 101 (769) ErFeO,
2) White , J.A.P. 40 1061 (’69) RFeOs
3) Wood et al, P.R. 185 689 ('69) ErFeO,
4) Schuchert et al., Z.P. 220 273 (’69) DyFeO,
5) ” ” ” 280 ('69) HoFeO;
6) Meltzer et al., J.A.P. 41 1240 (’70) ErCrO;
7) Malozemoff, Thesis, Stanford_U_niv. ('70) TmF eQ3
8) Courths et al., Z.P. 249 445 ('72) ErCrO;

9) Hornreich et al., to be published NdCrO,
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30—1 V7 bpb=r)vsrE—FLE
~N<H 4 PDE—Y VER

mK-H®H E& E=

2 ErBEREF ( SR) X3 kR yERNCHE s Fme LT, £iC, 1) BEZF
rE—wHNS static 7sd D, 2) dynamics TD instability Z FEXHHED 258
DRBB, g TOD, BEZLCCELTOSREELLT 1) O FHEK IHERTHINT
VOBNTE Tna, 2) KOWTE, SROFAIKIE magnon ® instability AFEREICK
BT LEMMRTHBR, =, ZoflEBRATE, ©0FEOHBEES N EINTAL N,

~< 24 P (2dFey03 : Ty=950°K) @A Tu=260°KTMorinHmBLN, first
order ® SRERTA, Herbertl)ti TDEx% Optical magnon mode @ soft fb &
W3 FETHALIS L Lk LHLisdb, PHLD Samuelsen oéFﬁﬁﬁﬂPﬁ%‘é&ﬁ@%%
T, opitical mode & Ty PHETARELKELILWVEWIFEREHI e, TOBBOR
Hic on» T, Motizuki”@ﬁ%( Single ion anisotropy RUWFED dipole —
dipole #MEEAA Ty T TEFDHELDI W3 ) $AFM R4)®%ﬁﬁ)6‘ effective
75 cEHSE® anisotropy X RICIEHLTDTHIBLEWIBENBENTD %o

TT TR, LiLoZfE% acoustic magnon mode O soft L&V 3 BRD OFNTH %o
~< &4 b® Spin Hamiltonian @ (R E¥D2KET)

H=iEj Jij$; 85— izjmij- $ix$;— izjKij 8 {8;" — Ha%( SH? oryih
"7675’319\"1"(‘@\ Spin wave dispersion DEEORBIC, ThiFHRHEELT,

b

- .8; — D (8.7 8F— 8287
H=J%$;-8; — DE(8;" 8¢~ 8787 )

NeNe

x 2 2
— K38.282 ~ H,S (82 + g~
n'n.l J ai’j 1 i )

1) D.C.Herbert : J.Phys.C,3 891 ('70)

2) E.Samuelsen et al ! Phys. Stat. Sol. 42 241 ('70)
3) K.Motizuki : BA%#¥&s 15 620 ('60)

4) V.I.Ozhogin et al : JETP 28 915 ( '69)
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TREI¢B. AL J > D,K,H, >0 T2%5:L., two— sublattice model T%
2TWw (i, 4% 40 sublattice #7579 )o &® Hamiltonian T, Holstein -
Primahoff OEEFXBALT, RPAX¥AW, Spin — wave dispersion #EIET
B EEMIsEH T T, soft magnon mode DHIATEETH B T Abhn, X
Dzyaloshinsky — Moriya #EfEA ( D) 0&EICOWTEHRT 5,
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30—3 a—Fe,0, OMorin &

PAMAY

I D I 2
HikKk&EM KB =

d—Fey O3 (& Morin &2 6 0 KM EDEE T Dzyaloshinsky — FHOHERBIC I D
P I N FERBRELTRT, Morin AICHFT HEHE 1 REBLEL LI TERR, flux ik
@R RCHEEL f AT ZHE 72, AC Calorimetry KX 5553, entropy
change LTH10X107° 3l deg-gr | GEBAOEEREN 0.3 K257, 7.
Hoh O (D B TR 0.5 KT 1 REB TH5 & L RLT b,
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30—4 MnPozvevHBEY
Rk B SBERE
oFF ¥

MnP (ZFFEMnP# ( deformed NiAs &) OfER#EX I L, 2 ) —BE(T,)

29 1.5°K, BILASaNEClb, B AEBEE s TE LWEHEL3D, 47° K UTFT
&

1.

EadiBAICEIE(42°KTq =27/qa,) 232b cHRDRZY 2 —,irh,
BT 4.2° KT 3 microl—cm, 300° KTk 250 micro)—com Ths,
ARBOKE X, HAICELEHEL T~ 02 €Y RIAT 5 b, Rk 27T
2. NS H/ c #i0B4E, 4.2° KTHEH=25k0e T ferromagnetic spin state
Eich, H/bEDL % 6kOe T fan spin state 2780 (1 KRAEHE ). 40 kOe
T fan ESEECH LT parallel spin state 75 (2 RAEGER ) o H/ aliin

FEXZY) a—fBrxcbT @M BEETD 5, HICHED L HEEH/ bEIOHE L LI,
COFEDOH—TEHRD spin diagram FI“F@#H(K%JOI)

H (kOe)

401
30¢t

20

o ‘%TH 1 FERRO 1 TC. 1
(]

100 200 300°K

SCrew

3. NEETCTHIRIT S spin states DHEDIEBICIE U CEEE ICERD S 5 TR 2B X

n»2)
4. spin states HOMEBICL L s WRSHHL exchange energy DZALIC L BBEED
ZARE L, TOREFIAL T, BENDORSHE energy & exchange energy OF
317 (1970)

1) T.Komatsubara et. al, J.Phys. Soc. Japan 28
256 (1970)

2) A.Ishizaki et. al, Prog. Theor. Phys. Suppl. 4 6
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BETGXCHBEETH TELNTE B,

5. Bl spin states HoBRFERICT, BERENOFET magnon O critical
phenomena DEEXTT > T %A, MnP ONBBE T TOHESH % spin rearrangements
#FAL T, Bk HEBHEAIND T LLEDONWTHRN N,
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30—5 MnPo gE{#RE

IR REBI oxE X
WK KEHE

MnP (& orthorhombic Zs#5R#EE (a >b >c ) 2 d b, abild RALREE, #nE
S, b E OFHIC: 5 T, helical phase TH % 4.2° KTho ¢ W ICHIRESE
EHFTWLE, c#id b b MO NEBOFH A 5L COLICL 23Ty helix — ferro,
helix — ferro — fan-—> ferro, helix — fan— ferro & Z{LICLALREEY R
F( fan phase THXEYIEBFRICEFLTANS ),

Th b ORALIBE 2 K ESOER ( A FHELl, HaM= €y ) 2 EBIC LUt T WE

1
BERY BB T A ENTE R, ){Ezﬁébfc» Inb=T R

H=—28p-H—43{(Jym+Dnm) Sy Spp + Jnm SE S
n nem
+ (Jym+Dhy) SZ 8% )

—2{KBH*+K, (8)* — K, (8)?)
n

T, FHAER Zeeman Th A ¥ — SHOTWHEEEH A # (T ). BRAHZHRAE1E
Azixrx—(D, D'). one — ion type D2 R EARDAEF U TR ALF—Th 5 ( x.
Yo zBEZhEN ¢, b, aBliFAICLED )o ThDHD ST A —2% 4.2° KICHT HRLB
BROWUEHR2BBL CRE L,

BIRRECHCMnP A EEM ( T4 7°K) T helix . BRM(47° KKTT, =
291.5°K)T ferro 7%, X ferro phase ® 4 7° K<< T< 10 8° Knig FF4aAKT
bEHEICEESGE 2 TWw &, FIME L T fan phase &b bz, ( 30-4 FREOMH
Bhl, ) CORERUHBIBICE »HERY, 0° KTOBR(ERI 4.2°K) ThRoH <5
F =2 —DfEx A, IDLICETH TR ENFH =4~ —D Fourier tranosform 0z
J(Q)—J(0) (J(@dq=QTHEKA. Qd helix P¥yF#EL5 ) BELAL
EHCHBIBPALTHERELC, GHOT AN F 2 HBT AL LD FHAT L NTE
72 ().

1) 8. Hiyamizu and T. Nagamiya, Intern. J. Magnetism 2. 33(1972)
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30—6 —“MHzavyRAoMHEEREHES
e KEBET H Hi

e ld, ZREPICTE—1 R (FIARET Y F2R) OBNBRREERE 5 b, I HLICEED
2 €Y OEFHICH O N5 SR HEASCHNAR 2 B0 CHEBET 5 2D, £2 LTTRITE
TV FA 9y FRE LTCOM £« DBRIEDH NI R L 5XTn B3, 23, B HOK LS
DEERZF1ICRT, (100) BROMES A YERARIKCHEL, 414 Y4HEICO O HEE
CE T, EARFRICEENTnS, (200 ) ARREAS A »ZHABRICHIEL, 204+
YEEE Z KD FOWMBEMTHEN, aBlihEICEE2B0 (100 ) HOREAI 42 C00
HETHEENTWE, (( Jy,>Ipg>Jp )

B2@ ColBnBDT —2TH %, DAL HE—EEFA T = 5.1 KTRBRIN ICHK
FRECAD . TOMENDOLEDORHME (T, O, HBEOWHRHE = b e v —) d=K

ok}
025
VA
oo 2
0. 05 LO 5 0
(= 2)
0 Tt /¢ [xni0®
- fasvsec) (emu/gh)
boor- Cog,0,)
“r |
aof
o Tc..
. 0 § TS S W Nt 0 3
[— HCOO-Lond Aéﬂ 2 3 4 4 6 7 / 2 3 4
L w- Heop- boud A,BH (3'0) Q.‘Z] 3. b)
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T4 Oy reFMCEBTE A Y —H —ORERTIE SEFRERD, TOBEICHT S BRIEE L
CotHHDBARFEDRDE ¥ 5 e THATHS 5, T UTRED THL L bIC, BRAAS
DYER RFTHD FTTHEHRA —4 —F %o EKRAO Shottky Bl o B H -7 Th 25 - T
Vo,

B3 Mn O SEREF LU PETHEERCL ATHEY 7 v FBOBEDT — 2 Thod, T
DEASE—ERA TJ = 3.7 K TRBRENICHF RBICA Do B3 a(CRD L 5ICTOHD
ARET ChrRTEELFBRFRTH 5. DRIV EFEOKIC(HY Hy L 107% )
N Ey_rseTFAL LTA GRUHKS 3D TH B, T, OREHALPFARAERL LB IO
DESH, TS RBNDOBROKE L & b CHAERD CHKSHREDO—DTh %, T TO2
DPAE =2, COEOBDH canting MEEAICEETH DTS, X Tg U T
To 1 OHKE BRUC DBEEFEBRICFAC, BEOEREACHIZ LI YL L) CHKRE -5
TnBTEETRTINDTHY., 1DEEHOE 20 € — 273 biilhd D a ¢ T~OFUAKME = €
HHOZLAIL R CVBRFICI DT bo SRNEDONTHICENATL BRIRE THRE
L ACHHLHIC + —% —F % Ot L B ZHNOBPRAEERICGER 3% B 5 /8 i R0 5l
CulillHEn TR I e,

BREC FATREL L CERORRIED E—B AR TORROBFRECER L FE, HEL
CHnCRT A BEEAED BE 25 Lcn, XMHRhZBERCEHT 5, e DX~ B
B, A& A7 & ORETS T, HAEERPZ0RGHL OBEEZ B LAICL 2n,
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30—8 YFeO; : Co? @2y v HEH

BE Rt B BAHE
ot E Y

SmFeOs . ErFe0; &, brHEOANY 7271 T, BEY EFCn{ L BYLESES
B2 a D cHi~EBD CEBRABNTNS, ThEFKRORARPEC c@ir BB HBMET 5
YFeOg KCoA AY%FHEMTH LWL >TELD T LM BT LA DHE SN, TOMRK
R7% 97 2ABECELVREINAIDTH A7 Co D44 Mlifnid- 5 b3, X ¥ rHi
FINDBEENL & D LIz o, £ T, TOMEYHLLLCTE D, 70 =T 4 7V —
YETEo#YFei-x Coxs Tigx,, Os ¥XU YFer-x Cox 05 %W, 2
YBREINCGECEBTHAOE Co*t 14 Thr xRl

YFe -5 CoxO0s (0003<x<<002)%IUYFe;-x Cox,, Tix/2 03 (0.002
<x<L0.012)DBERY 7 v —F 4 ¥ 7Y —YETRIVMGETIEIEBTE- 7o £ LTH
BEACEIT B L UXHE (<4 2 aMTETHN, AR5 —RTh D TR EDRHR 2D P v
JRIERICa, bEk U cETHENAL—LL ISMONLHEE YD HL 7o T 7 LI O
LBl R 2mm ¢ DRREAEE 1F - 72,0

Pz BIEE T 7° KM EDRBRETI.1k0e ORIBF TITE ot TDERYFe1-x Cox
03 TET77° KU ETRACESBMIEIC c@iimICH o7, —HYFe, Cox,, Tix,, Os
TS HED Co —Ti FMT, 77° KUETE v BEFINE 7o H1HAYFeq-x

Coxs Tix, 05 0x¥vBEEIIRE

T, FxCHLT7 ey PLTnS, 1

BT, YFeggose Cooms Tiogs Os

400
T, A CYFERFIE 20 2°K TR T‘soot

B, 274°K TREC c@prm{ Tl s ’”E’ 1/1 |
FENTAB, XL THLBSEAY ol 10 /i |
La5° R TRBET,E274° KT ; b x oo o0
oTeo HE1EAD x=000250Dk % LR

Ty,=0°K b ehOhor, TO
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LEDCoSMERAFe®0.001 3Thoro F7cYFe,;_y Tixy O3 ( x<0.05) Tk
7 7° KU BTy BEFIZER Ihish -7,

W EOERBHDCo*™— Ti*t ™ W2 YFeOs0 = & v HEFICHE L EEY L Th 5 L5
2B YLK, D H, ACYBERIANCESEETHOECo? 414> Thr, Tp=0°Kitix
HLEDCORMENEO00013LYFeOs Datihid clihe DRFHET F v —DfE
K, =3X10%ergs/en® %fFn, 144YEFAIICL Y, Co 44D RAHE 15—
26 5cm"Yion Wieote TOME <% 54 b2 Y3Fe50,, CHEMLE Co?t 41 4vm
L4 4B F V¥ —DECHNTHEDININD, =4 —@GRILThHB LA ML, Th
b 3 FAE ORI ORKRFHNDCo? S 4 > DEEO-FR L CUTnBLEL NS,
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30—9. FeRh ol — mitint
KRBT omB B RIS E—

FeRh, _, RO Rh( 4d® 5s):Co (347 45% )
0<x<05 ferromagnetic ( Shirane 6 3 )
048<x<052 anti - ferro 1 st trans. (Korwel 67) (Zsordos67)
Sample preparation meting ( Kouvel 67) — levitation (Shirane 64)
Fe, O3 + Rhy O3 ®&E ( Bertaut62) 77 ( Lommel 69 )

'pow'der metallur.( 7v2)
PRAERY ( FalotBSj(GibsonSS)(De Bergvin61) (Shirane63) (Chao71)
B&S#sE CsCl - structure ;5 a , 4a(De Bergvin61): #(Bertaut 63)
@( Zsoldos 67)

Mossbauer effect Fe” ( Shirane 63,64) ; Sn'" (Delyagin 71)

TS AR(Zavadsku 67 ) s MOeffect(Stoffel 69) ;: g - factor(Okuda68)
B (Levitin 66) ; fcc FeRh(Lommel 67) ‘

Transition IBE To ® HIKFHE ( Zakalarov 64 )

To®Pressure 4% ( Ponyatouskii 67 ), (Wayne 68)

Entropy (Lommel 69 ), ( Tu69),(Heeger 70),(Fogarassy 72)

] #H R
Band Structure , Mechanism of transition , Electronic state
K i 20 + Auy » BE3TRENOKLE  BEENE
B Hysteresis %z 5 BH ; f— B REOITH

fine - particle , thin film , B—H charactor.
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30—10 fccthFo » ik
(XL, 4TK") WBEE" o%mEE F¥HE4s

EREFREY AW Cfce , S=+4, Heisenberg SpinROBWEMEICONT, 51, & 288
B ORZHWMEMERT, L J, Wb AN, SR E TOREMH RO, TOMMEORE L BEIC
KB BB, HHC A ABME ORI L KB b I, = EYHBICOW TGRS ( 3%k TR
@, J.Phys. Soc. Japan 26 (1969)642, 5K%ToO—INE1 9 7 24 B2 Y
2 4 ASRl&TRE),

H=2J%E,j>si §3 = ZJéS}k>Si Sk —gﬂBH%Siz
DAIWb=T 2 (>0, Jy 20, =3, / Jy ) %FAT. Gibbs dEfHTHn % —
G(T.H)=U-TS—HM=—kTIn( Tr. exp(—H/kT) 3
=—NkT In (2cosh (guyH/ 2kT) J—kT In L exp ( e/t ) J.
CCT, e=2(X8; S;+2X8;S8) #LT. t=kT/J,
27, BEREECY 5T, In(exp(e/t) J=§An i

EHW, 5RETORFELY RO, Thhd,

| € Root(nss)
® Ns
1o (T,a2)=—(082G/ oH2 Y=o & . o 18t order
root#E (2, ' = 0 )& ratio BEICX » IZ % Eeitical gt
0}
To %2 )= To(d) 2Br. BICE/H g e

Ru P55 Helmholtz PEHBET L&
= F(T,M)=U-TS=G+HM %, ¥
H=0F/0Mibp M(T,H.a) ¥#nr,

5% TOMEL, Fig 1 Ok 51c Eban, 20

i
ALY RUCTE B L BULE 2 REBDD 1K \ “”
BRICHTL, 4 ABlEo AT 2 @RATH 19 md'

Mo BIBHBICE 5T, 4 #BHEo 3% 58 'i'

e 10 -ti)o T *

IHIC, 202 2HEHRO=FHR A
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Mer ( Ter » Her) EEoOHE C, (T, H)

Co=T(88/0T)y + T(8S/ M) ( OM/ 3T ) oo
DEBL, F1 - F2BWENM(v=1,v=2)0x B ( Z, AFRLH)

. __ kT 8  F(T.,M)
<S-8>,= Z, 57, (i

)
¥, TEHOBEME LTRD®,

D DRERE. Co( Sy Se;_y ) ROWMEDERLER (K. Adachi et 2l ; J.
Phys. Soc. Japan 26 ('69) 631, ibid 29 ('70)323) 2RELR

EREBLT, Mahs,



- 44 -

A, B4 A2 LCFe3"

1. Mg ferrite (Mg;Fe;=;) (Mg, -5 Fej4y) Oy  J.Appl. Phys. 42 ('71)
1637 J.Phys. Chem. Solids, 33 ('72)
2. Li ferrite J.Phys. Soc. Japan , 33 ('72) ;
Petrakouskii . Sov. Phys J.E.T.P. 20 ('66)718
3. Li—Zn ferrite J.Appl. Phys. 42 ('71) 1637
Dionne , J.Appl. Phys. 40 ('69) 4486
X 0 0.1 4 0.3 4 0.4 8
exp.- —2 8.7 —2 171 —23.5 —14.6
Aio0 X 1 0° *
theor. —2 27 —21.6 =2 517 =2 5.7
~ exp- 2.7 3.2 3.3 2.6
Ay X10° %
theor. 1.5 3.4 3.1 =1 T
(Li__é,,Fe_&AO)j-x (ZnO)X (Feg 03 )‘ :5;3*‘:2115111
B. Ni—Co ferrite Co 3 #%M, K{j<T0, 2;0=—64X107°% ; 2,,,=—13x107°
Proc. Int. Conf. Ferrite , Kyoto ('70) 51
C. x10° K (107% 244 T D. 78°K X 10° X1 06
Li ferrite —89 —287 240 Kx107° 2100 0°K) 244 (0°K)
Cu ferrite —60 —575 47 TbIG —760
Ni ferrite —6 2 —511 —168 DyIG —970 —1410 —550
Co ferrite 900 —590 120 HolG — & 0 B —930 —220
ErIG —20 420 —=3 00
YbIG —3 5
Co ferrife 17600 =590(R.T.) 120(R.T.)
E. Chalcogenide Spinel CdCr, Seq ( A0 =—31.4X107% , 2,,;,=—2064%x10 %),
CdCr, S4 IEEE Tras. MAG. 8 ('72) :Eastoman J.Apple. Phys.
38 ('67) 4761
F. TbFe, 2, =2260X107° at room temp. Clark. Intermag. Conf.

30—11 Ferritedzv v BHEY—#EE

AL KBt

DHhEEirFerrite

oBE & W OBE—

Kyoto 29.4 ('72)
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118 6H Prof. S.S.Hanna ( Stanford Univ. )
Research in the Area between Nuclear and Solid State
Physics. -
1181380 moH — B K
FEHERMEIC & B R E O
118274 E A B OK
RS O T L 4T
12A18H & K K

On the enhanced plasticity of Superconductors

H B 11A6B(A) FRAR~58304
% B AR 2/ W=
M Prof. S.S. Hanna
( Department of Physics , Stanford University)
B B Research in the Area between Nuclear and Solid State

Physics

The interaction of the nucleus with its atomic environment is a
rich source of information for nuclear , atomic, and solid state
physies. Four kinds research in this area will be discussed : (1) the
use of hyperfine fields in highly ionized atoms to measure nuclear
moments ,(2) the study of ion implantation in semi — conductors by the
MY ssbauer effect ,(3) the measurement of nuclear isomer shifts by of
implanted sources , and (4) the interaction of nuclear particles with

oriented nuclei obtained by low temperature techniques.



B B 11813B(A) HH4aF~58304
B OB AW 2B #Ris

oA o B O— B (WtERh)

BB AH¥HEMECIAIBRNEOBSE

KRN EREOM AN AL IS L CEBLEVWER OO D, TRTEHE L 2. BEHE
DETNDEREEE ZET L ECEn(EELBRETH AL bbb, ZTh brERIR
BHIREE . RICH Do T MC T IR RECE B OBEEY & - BREBES R S h
TRBEFTTHEHD, 1A 72 b e —20EREXYBET L HERH DT 2 FTIE, TDL
5 IS EEEEREFIC L o CRBRITEET S 5o

COFRFRHLTEREL L CTABETEMBETEN TS 20, COTHBLAIM TS MAAZERE
LEATHBBEEGEAF N e EL Th b, ThE TOLTh T, MM BE O
RTERIFNTVHEINTHH, hematite TR 2 . 3 ADIEBEHEEBOBEIHRE I I
Thnso L LBATHBEHEENS S, FHAED Nomarski RIC L hid BREEW STk
FHENBTELLL TS, LL, WFhKLTIRED LT B, EEORES IO 5 HE
BEDBEPILIEF D 1o,

OO AT BEMEY AN, BEREREDEEZ X T T 52, COEBIC I T
RREDOBEEZEIBADERMEN B CBBETEL L LMHAL LK o7, LD ST, TH
HLICLT, BREEMEOMEY —SyE£EIEH ZENTESLL YLD TRENSIEE
2T Wb,

KK, RORT — 23D 01 TOWRCHATHEME RN L REDTAMTEL Ex b b
L EHE L LICLT, BREROMEICE 2N THnLEL T 5,

S 11A278(HA) P.M.400~530
% B AR 2FE HRE=

# b oA B £ (i)

# H BB O R4 L WHEB %

YD OBMBBE B TEFTTO T8 Y2 2 VD 1DE LTI % —AEICL B A #7 Y RS
DI Bo TORBHA IR, AHHY AR 35 VEF & RIS & Hu0 & LGB0
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H OB On the Enhanced Plasticity of Superconductors
(BiEHEAR W )

BETAA Y APBREEBERBICL A - TRE2 e LW IBRE, 196 8FECbhb
NOPMEETE LOTHEAINR, Z0OR, F£EOMAEOFICI D, TOREIPERIN DL
LhIc, BEEOEEC, BEMES, SRASOMBOMMIC, Db Y O\ EHENT %
Thortr, ILLFETROEF I UVE, BESFCOWCGEMRER® T bhTna,
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