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THOUGHTS ON JAPAN

Phillip M. Platzman

Although this short note is ostensibly a review of my impressions
of Japanese physics, let me begin by saying that for me the whole ex-
perience of visiting Japan was a real cultural awakening. It was my
first trip to Japan and it had a profound impression on me. I have
come away with a real appreciation for many things Japanese; the
people, their kindness and hospitality, the simplicity and quality of the
food and the art and history of Japan.

Visiting Japan for five weeks clearly does not make me an expert
on Japanese physics. However, being a somewhat opinionated person
from the start I did come back with some definite feeling about the
state of Japanese solid state physics.

Japanese solid state physics is clearly in the major leagues. It
is of the same caliber as that going on in the U.S., Western Europe and
Russia.  There are enormous varieties of problems being worked on
and the people who work on those problems are, in every sense of the
word, experts in the field.

If one roughly divides the research effort into theory and ex-
periment, my feeling is that the theory part of the effort is stronger.

I draw this conclusion from my knowledge of the field of solid state
physics and my ability to recognize the people who were doing this work.
On the average, I had heard of and was more familiar with the work of
the theoretical community of Japan.  One might conclude that since

I am a theorist that this is natural. @ However, I hope it was clear
from my lectures that my primary interest really lies in understanding,
interacting with, and stimulating experimental groups. If anything,

this means that I am somewhat more familiar with experimental

rather than theoretical work.

What is the reason for this discrepancy ?  Of course I can only
conjecture but from what I saw it was clear that some of the weakness
in the experimental effort arises because of the quality and quantity of
instrumentation in the labs. It was not quite up to par; not as good
on the average as what I see in major research establishments through-
out the U.S. In certain special cases, of course, I found some labs
to be extraordinarily well equipped. In discussions with people at
ISSP I would conclude that this poorer level of instrumentation comes
about because of the lack of availability of funds. My group at Bell



Labs, which is an experimental group, spends each year for equip-
ment and other essential kinds of laboratory services such as shop
and computer about $25,000 per permanent experimental physicist.

My understanding is that the Japanese figure would be more in the
neighborhood of $10,000 per person.  This wide discrepancy in the
amount of money being spent on equipment ultimately means that there
are areas of physics, particularly new and developing areas, which are
not investigated.  This brings me to my next point.

If I had to characterize the kinds of problems being worked on in
Japan I would say that the bulk of these problems lie in the more con-
ventional areas of solid state physics, i. e. magnetism and semicon-
ductors. Very little work seems to be going on in the newer more
current fields of solid state research such as surface physics, ultra
low temperatures, liquid crystals etc. etc. While I think the work
on the older more conventional areas is important the real break-
throughs usually come in the newer areas of the field. If Japan wants
to have more of a world wide impact on science it must look to new
fields.

Finally I would like to comment on a subject which is dear to my
heart.  More precisely, the interaction between experimentalists
and theorists. While, as I said earlier, I did find the theorists to be
first rate, I did find their interaction with experimentlists to be only
fair. It seems to me that the emphasis in Japan is to work on
theoretical problems for theory's sake.  Since physics is primarily
an experimental science and since it really makes strides when theory
and experiment work closely together it is important to enhance the
interaction of theorist with experimentalist. In particular I believe
it is very important for experimentalists and theorists at the same
institution to communicate with one another on a day to day basis.
While some of the theorists at ISSP for example were working on
problems tied in with experiments, there were very few who were
working collaboratively with experimentalists at ISSP. The quality
of the physics research produced at any given institution could be
dramatically improved by encouraging such day to day interactions
between theorists and experimentalists.

I hope these brief impressions are taken for what they are,
brief impressions. ‘
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Wtk *He L BAPEM CeMgTHBRIE (B85 CMN) & OMOREREH 234915 mK LT TREICK
LT B LEB DT AOEBLEEA ) /4 KREDOWheatleyD groupTh %P c 0B L&D
BERZRICL > TCOHREABMEKEF 2> & SHe x ¥~ D dipole coupling XA D& L
THEIN T2, &b L COMMERLAE D, +OMOWETH+mK LT Tl
HRBROICHEE Sh Th i n,

Lean, RiITbhbdZZEL {5\ coupling% d - LEBTRE Lk, TOBREFE S
i, BEEBR T, & d OSORBIEREAR *He LT 5 & %, T FHHEORVEERT 3He
OAEANREHE T, TE L <KD L, BMEAR — *He MO REBEHIZHKT 2L W9 30T 5,
T D coupling® # 7 =X 2 X B FHEEBRFTH 52, HIEE TICZD coupling HH&H
IhWEE, ERTEEEC, T, S (3B Cu. T. AP T, = 0.43K, + I TANOL (8l
B&5 TMPO), Ty,=0.49K, ¥ X USURRMEAEMn Tuttontfl, T, =0.176 KD 3D TH %, <
NHICHLNDBHABRNPLEL TS » LENT, % 3 ORMAK TS 2D coupling DIEE S T 4E
HEHLIDLEEL b D00, FELBELICGENTREBET OBEES & OB L1 <Xk
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BNfuﬂ%%§<,LkﬁoT%EM%ﬁ<A&%T®D,ﬁE,%ﬁO%ﬁﬁ%%#&bﬁ
HICHSk 2o MERIBEIER D O BIR 2 THHEE TRE LIHIES TN bo

phbhidd TICn { ODORRHEE T TETnEY, MIIEEBORE L LT Ising
= v v BOMRCEF, FeRh O RaRME —BRMEER % L 03F @ LOOHESHET, 4. 2KT300
KOe A1 IC » % FeRh DEBRENE » & h Rbh 5T & HEER TORRICY Iz L
# LT b, kRSB TRAREHEC L 5AE—HBAHOME, 5NEY 2 -+ RRICE
PEE LA ENEELADCE S DD, BEDNLDhEEET — <L LT, ¥7 3 VEKICHT
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CRE—, BBERE, £« KFH GRILKEH)

BIHAFAEICANSE = 7% v M, BBREN10°kGDA—F—ThbT &, <7 %y b
BHBBATE, BBEEHROL VH LEMPBHRICERSC LBERIN D, FHETE, <O
LORREER LA—FIE LT, 197143 BICHILASHICHEE Iz 100K G 5 8 &8
G~ 7%y MCOWTRNS

Voigt, Faraday MECEICH T HHEEITOAOIC, ~Z7% v MIX7TY v PRIE L, HIE%
BHICATO DW= 7% v OBIERRAFEZ > T, 7%y PRUZ T4 4 RE 5 ME
OFERUFHERRICTR T8, FBOBBBIROBY TH 2, (VXTHAKES (31mmeé) <7
* v POMRERKE (T (12.7mm), 5 Voigt BEBOHEAICIAE I HH OB & 28 30°L K %
WD ICEBRDPIER T AT o REMAT 2 7 25Kz > Th 20T, REHBEXZLT
2%, BB EKFEATEHAICEHETE, BEAMICD HHCBETE 5, AR L H
PANREZF 2RO CHOBENE EA E %\,

TO=IT %y P OEBEOIRDICHLEZRENY v 2, =7 %y MR EWENY v 4 THL
TROECFHEFIZTOTHA0L, < 7% v P FFL b 20cm_E2TGKEET 100 % O HRAIE )
BIENY T 2% b BDICK 30 LOFHIT0 LTH B, EEEC A2 HEE 31 £ T, EF 0L
BA0.65~08 L/ BEDOTREALES 1 BEFECERETOCENTED, BF, <% v
MUYV Y AT 27— ICGE, ¥BAT 27 —B&MIEL, TOoMDs54 424y
M EIERII T ER T 2 5,

BB, 274425y POREIZLUIC~ 7% v b OBEBEMBICHEIR NTE MR B,
FREFTR, % bTICRIEKRZEER > 2 — OERICEHB L 23

B Nb3Sn =B e 100kG(4.2K)

<~ 7%y NERE 200 mm ¢ B KXKEH 123A (4.2K)

~7%v MR 200 mm B KB 166kG(4.2K)

WP 31 mm 5 — B (smoDSV, 100ka)

27 Wy b= %y MERE 12.7 mm 4RI RIR 12H

L R YT R
& (RHBERE) 436

Vi I " BB e v L5mmlE, BRGHEN
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|HEENO 2 b h CEEFRERZKFHARSEEHRT A7) v MEEE< 74 v P ERE Lo
MEBOBE 3 L ULtk DBWEREZBSIIC L 23D TH 5o #ELE FTRICEET .
’75&73%7”) y ME: 22mm

AT 27 —AZAE: 17 mm ¢

B K B 3$:529kO0e (49.85A)

5 # @ NbTi ##

2 4 v EB:T731Q (BE

af X £ R: 9.6 Henry

SAAIZT ) v FRGIC 3T BREEE—E ¢ 4x107* (5mmDSV)

2 4 v EE:125kg

FEEHEERE : 1°/5min & 907% 10 min D 28 Y

LWMX4—7w-r:mOA/zmmn(m~wAJ,wOA/5mmn(w~ﬁ0A)
CO=s %y F TRNET -7 —FEEIN, BEEIA AAEETHCECL T, T2V -
WICE v b LeREHcst L, AFERROEREOFMICESZEMTE 5, 3 2bbEKE OBHRA
LR R BEATEET, KB EKTEO 2 b b ICEETEEICTE, ZHEICH L TERDT
FICREE I T 5o AKREE) b v 2 A — 2 — ZHRALTE TR L cod, BRI L34 1H
D2 TH1500mm d HBDT, BOREBOBAC L > TELTHER/REL TnEVN. LA L
THED N A—2 7 7 TA7 2 YFHRICH L TEENGAEE L2 - TR, FIRE, 77
TrA L TABNA Y E—HUY a2 MEBO K= R 7 7 ¥ T AT 2 YFHRICON TR
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16. MEABEE< %o b

KIN #& B (SHEH)

CZTHE10Teslad FOMRERET 2BEHE~ 7 % » N DESEDBIC DN TDN 2B,
(1) NbgSn,/VsGaF— 7<%y
V3Gald 15— 18 T OMBFA TNb3Sn & b F 5 & K & WEBRBREE* 3 DO0DT, NbsSn

7 - 7’5’*)%%, VsGa 77— 7ERBICEhTh >y —*RICEATI7.5 TOBEE < 7 %
7 PO BN L 2, ENLOF—F @ Nb 2BV 7 — T ORES b Sn # %1% Gad skl
BICL YO bhb, cO~7%y N OBRAERLIK, NEZE 1 CORTHEREZH 400 kg
Td 5, PRICANERAS LURERAO 2 DOBESBWLA, 17.5 T % CHIEIRLT 100 4
BT 80 H 58T 5o MABL—ER 1 cmBRT5x1074 T 2, WEDV3;Ga~s%y b %
EVRFL, T2V —%fBAT 2L 60mmeOBEZMT 13.5 T ORFRL S bz, HEHE
BEOREOZONE= 7% v M CIZE~ YT =FWINCY x> bRDF b, RE< 7% »
rKuéﬂ®ﬂ%ﬁﬁﬁﬁkéné@%ﬁﬁﬁLfméovi$yrﬁ%ﬂvziAtﬁ%é
N, BEPL 20 K2 THTRMTHHINAOLIENY v o BEIN D, 42K TO%
HICKIB0L, 7744 2%y } HOBHICK 100 LOWHE~ Y » & 5B L, TOEFERER
BRF1.5 L/ hr Th 5,

Inner magnet}Outer magnet
tSaupierconductmg ViGa NbsSn
Inner
Coil diameter 31mm 160mm
Outer
dimen-| diameter 155mm 420mm
sion
Length 230mm 610mm
Number of
pancakes 16 60
Coil constant 0.025T/A 0.04T/A
Inductance 1.0H 31H
’(‘fgf’{)ﬁc Bl wms_1ner] o BT
?{;f‘é.rc)“"e“t 163A 337A
gfli’;é;t"""d 13kJ 1.8M]J

K1 175T WBH~ 3y b OHKE M1 17.5T<Z%» b AKONE



(2) Nb-Ti/V3GaBML M~ 7 F v b

Cu—GaEEEE~ b ) v 7 % &£ VIS E ORAEEMRICITRRLET 2 2lCL Y V3Ga
@ﬂ@ﬂﬁ%o<acaﬁm%,%@ﬁﬁ&mzm%¢%4Li@%ﬁf—f@ﬁ@&ﬁmﬂ
ot L TARLE T, BmNEIHKZ o Vs Ga ML I8 & DO TEET, B3 ICRT &
5 1CED a4 nEER 20 T OBEBBEETT > TS FHESET LT, Nb-Ti & &MA%ER &
VFChiRE®ETR T, z @ V3 Ga BAEE TR & AT, Nb-Ti fEM% TR Z /M RIICE e
IO 10 THBES < 7% v P e Z o T OTEEESNE 134 mm, P 30 mm, & X 150
mm T, Nb-TiBHaT6 TORFEHET %o Nb-Ti # & V3Ga fRAEFICO RN T 1
BECHREN, 10.3 TICH) 2 HRERE 33.7 ATHb, CO<Z% v h10 TET O
BRI 10 AT &2\ E e, Vi Ga B S~ 7 % v M AT ORRED % {, ;D,
T O EOIWRAERET AT ENTE S, LA, VsGa AR T £ AN T
15 TREOWMAEHET 28 EE, = OB RIGE L« BEHE < 7%y F ORUYE
MEFEL 2D Do
1) K77)iMb, EEI2E, 11 (1976) 252
2) W. D. Markiewicz et al, IEEE Trans Magnetics, MAG—13 (1977) 35
3) k771, EBT2E, 10 (1975) 124
4) HERfn, ERT2, 11 (1976) 212
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80 o1y
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Curve  Wire Bias Field N
B/ © VsGa No
By © " Yes
0f— cv v Ves
E 4 Nb-TI No
E, & L Yes
oL 1 1 11
05 1 2 5 . 10 20 50 100 200 500
H ( kOe/sec )

M2 V,GaBHIL EHROBTHE K3 V, G; % L UNb — T i iM% R
(##% 0.3 6mm, ViHE a4 AOFIRERE IC L ABRFEROE
55X 64 ) 1L (254 72BFA 33k0e )
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MEE=, ZWAH (HKET)

<HL®IC> Nb3Sn, V3Ga OBMEESN:, HICEEARBEAEIE S S 180 KOekl_F @
BHE~ 7%y N elED T LIZREETH 5, KT NbsSn (3 120 KOe M_- THEREN: Lo 5%
DR EHICHHICH D L EAEAHEIL 150 K0e 2 TTH 5, % TH 4Id NbsSnd & ik
B, TR0 L ERBRAREH,, RUBKERN COBRENR I, 0OXEEBHET 5,
GLAGERIC I hid dirty Limit (§,> £, £, : Coherent Length, £ : BFDFH
HEfTE) CEnT EEBAMBEH., 0) RO L 5 KEb ¢ 5,

He2 (00=3.06 X 104057 T weeeees (1)

CCTPrYRRBEBREN, " AETFHROFEHE, T, RHERBETH2, BrR1R T3
PypltsEH L Nb3SnlC ¥} 5 Sn O—E % Iy, VbiEsk (A4, Ga, In, T4, Pb)TB#L T2
AT LILLY, MDAF A= 2 TN BENIET 0y M H,, #HAI B LICHK
L7,
<# R> Table 1ICT — 7 BME Tl - BB ORRE R0 Hyp XEHETF 2 clement
O, BECIITNER (KFLT, $+1R300KGOH,, (4.2K) 28k, RICZ &
DFHEDRAME (BT 50 LD FHETIE - BB THBLNL5E 0% In & Phlco
VTN, COfER%E Fig 1ITRT, SnikHTIER L7 Nby (Sn-Pb) O H,, I3 B s
B (KL, 1150 CICHWnTH,, (4.2K) =280KG %787, —F Nbs (Sn-In) 4 .
BEVENEE THez B8R LA 1000C, 280 KGTHM L 40 BEFEN [cZREED v |4
BICBIEL, B [ 282201, L VENBECHERT 22822 Lo fEoT 1.0
R#i 5 Nbg (Sn-Pb) & b Nbs (Sn-In) OFEFI TS 2, Fig 2CNbs (Sn-In) ®
150K0e 2 TO Ic-HAFEE R 30 100KO0e IC51F 5 I (100) & 150K0e @ I, (150)0
BT, (150) /1. (100)dHez 280 KGOFA TIEH 0.5 THEHI C G4 O pure ZNbgSn
FLUHer 230KGOMM T 0.2 TH b, Hyp OHEKREHICERER TO I Bt s
KHICHE I N7,
S
150K0e 2 TO I, BIIEIC N TYHEMOEB EFIA I T ni & & ICE < RS
ESER



TABLE 1. CHARACTERISTICS OF ARC MELTED SAMPLES

280 ’
/
Nb3(Sn-Pb) ‘/
250 F
220}
BRONZE BATH /
/ Sn BATH
/
190 + ‘
L 1
750 950 150 °C
KG
Nb3 (Sn-In)
280
250 F Sn BATH
BRONZE BATH
220

L \
750 950

Fig{l)

Sample
P graer.| To  He2(4:2K) pn
b ats sn ats atso | (K] [xG] [uQ2cm)
Nbgsn*)  75.0  25.0 — e 230f0 22
ae) TS0 2375 125 180 290 56
75.0 22.5 2.5 |17.9 280 72
72.9 25.8 1.3 | 18.1 300 47
Ga 74.2 22,7 3.1 |17.8 270 79
81.8 14.4 3.8 | 18.0 300 70
78.2 20,9 0.9 |18.0 290 58
In 78.1  19.5 2.4 |17.7 270 57
73.1  23.4 3.5 |18.1 2% .64
75.8  22.0 2.2 |18.0 290 53
1 76.9 22.2 0.9 |17.9 300 -
77.0 21,9 1.1 |18.1 300 51
65.8 33.9 0.3 |18.0 280 7n
Pb 70.3 28.2 1.5 |17.8 290 =
69.1 20.0 1.9 |18.0 280 45
+) The composition is nominal.
Table (1)
(Amp)
Bronze
401 bath
10
Sn—
bath
4 f
1 | -
| 1 1

+Zr
950°C

1100C

60

80

100

120

Fig 2

140

160 (KG)

"
150 °C



18. Hybrid Magnet

LA - (BRET)

BI00KGEREIFTERO AL < 7% 5 FOMGEn 5 IBIRRESE DRk 3575 vk 2% B 1T B
HEINFEHAINTWD 2, —HERBEB~OBERIRETIB N, TR BCEOER OBRIE
&, MITO 22T %#&&L L, DOETIFIKRSH, AILIC 10T ORBETE 4 5 B 25~ <
Wreo LvL, BiE#E~ 2%y POREICL D, IST ORBEBHAO 3D TEKRTELL 5 Ic 2
b, REBEEHEMRO 17.5 THd s, cOL 5 ZRUT, HEEaA L LR~ 73y MNeAE
& LA Hybrid 5RIC I 2 BREER 4 15 4 bNTRo COFEL AT, BiE, O gFoxic
CHybrid 5O BRBRAELEB ORI % &30, 0TULOEEMBREOE N 2 FE L%
> THRTAn B,

BED L DI L7 3 DI, Oxtordk, Kwchaf on MITT2>< bR Nijmegen
KHAOYOTH Y, *OHBRROL 5T 5, , |
AEmm¢ W% T normal I {1 OVEEESH MW
6.7 (NbT1)

Oxford 50 16 2.0
9.5 (normal)

6.3 (NbTi, NbZr)
Kwchafon 48 25 5.6
18.0 (normal)

8.5 (NbT1)
MIT 37 25.6 5.7
17.5 (normal)

BEE~ 2%y MENLTI 2R 208 b ITBEBHEB TS Y, NbsSn, VsGa 2 EH T 2
%ﬁ,@%MImmﬁﬁmFMﬁféactﬁgébmochﬁﬁ?,%%ﬁimééoLkﬁ
> T, REABFIAZESHHO 10TOEEE Y v /4 MEMEEIE, COAMFMBEOES
DETIE, DHRETI23TO<s %y MIEREE R B 5, (LAWEEES L7ZHybridlZ4 o & ¢

SHFICE W, BIFLAETER LA NLOTS 5o
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Eﬁ%ﬁ?é@ﬂﬁM%Tf®6®H%1%m%féé®f,Nﬁ24jymﬁﬁbfiﬁ&ﬁ
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AEENINH, & LUK £ v b 7IEIC 2
T 2B 0% & FLAIEFIOXHR & B
8 L EBRET o oo FEERHN ERIBENEXET
R | CELREROBE (FRCEs) &
B RRIET IS bkl 270 £ v b
YErR O Nit2 4 4 v OEFIOBREICE 5D
OHDEN 2o

Ni (M0s) 2" 6H20

DJLg@@@ﬂehfméNﬁzﬁ@¢
CREER = v v - 6 KIBIC DWW TREI L7
@ﬂtﬁ%ﬁﬂ®%ﬁ%ﬁ%?éomWﬂﬁ
thICE b AT AR E A S & B
%ﬁfﬁféﬁ—oeﬁﬁ(ﬁﬁm%)%t
6ci%ﬂﬁbf,4ﬁyim%ﬁﬁfctKﬁ%Lk@fﬁm<o#@ﬁKomT%&&ﬁA

TWnhbo

ﬁ%éﬁﬁ%@&%@&ﬁ%%ﬁ?é%&&ﬁﬁ?t LAEERBHTD 50, XBET O
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