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THE NAVY’S GIFT TO JAPANESE RADIO RESEARCH

Edward T. Pierce

The Chubu Institute of Technology is located in a suburb some twenty miles to the northeast of the City
of Nagoya. Nagoya is probably the most thoroughly Japanese of all the large cities in Japan. Tokyo is too big, too
internationa l, and too dominate d by political and governmental a ffairs ; Osaka is absorbed in large scale coin-
merce . business , and industry; Yokohama and Kobe have the cosmopolitan flavor inseparable from major sea-
ports; Kyoto is for tourists ; while , because of t heir remote locations , Sapporo , in t he northern island of Hok-
kaido . and Fukuoka to the far south in Kyushu , have never been in the mainstream of Japanese life . But Nagoya
has always been squarely in the center. The city is located on the ancient Tokaido road almost halfway between
the Kanto (Tokyo) and Kansa i (Tokyo-Osaka-Kobe) areas . Japanese history is a sequence of dominance either
front Kanto or from Kansai, and as power ebbed and flowed along the Tokaido road it always passed through
Nagoya. The city conveys a strong sense of history ; this is so even in its industries. Inevitably, many of t he two
million Inhabitants work for Mitsubishi or Toyota or som e other of the industrial giants of modern Japan. But
many wor kers also create traditional products such as fine china (Noritake), Seto ceramics , silks, fans , cloisonné
ware, and pearl articles. It is perhaps symptomatic of the deep affinity of Nagoya with things Japanese that
pachinko and pachinko hails were invented in Nagoya. No Westerner can understand the immense and hong-
continued appeal of pachinko , a nundless pinball game , to the Japanese ; it is an aspect of the East that remains
inscrutab le.

The Chubu Institute is part of the private university system in Japan. About 80% of Japanese university
students are enrolled in private schools; only 20% attend national universities such as Tok yo , Kyoto , or Nagoya.
The competition to enter the national universities is very fierce since they have many advantages ove r the private
schools. Some of these , drawn from a 1974 survey, are shown below.

National Private

School fees Y36 ,000 V l S l ,000
Expenditure per student VI .225 ,000 V2 80,000
Class Si/c 9 31

The best students and instructors naturally gravitate to t he national universities; this is true in science as
well as in the arts. “Big” (and expensive) science is especially concentrated in t he national schools. The private
universit ies deal more in “little” science w here ingenuity has m ore scope in compe nsating for a lack of resource.

One aspect of the national university system , however , t hat works to the great advantage of the private
schools, is t he strict retirement policy of the national system. Most national university professors , whatever
t heir degree of distinction or capacity for future work, retire at 63. The retirement is effectively complete, the
retiree rarely remains on campus in an emeritus status as an ever-present potential source of friction with his
successor , lie usually severs most connections wit h his past university, and if—as frequently occurs - he remains
active and energetic , he will seek other outlets for his talents. A private school is the natural haven. Private
schools have nil rigid retirement policies; they welcome distinguished elderly scholars , and the welcome is espe-
cially warm it’ the scholars by their reputation can attract students and funds to the private institution . A peculiar
consequence is a void in the m iddle-ages within the faculties of many private schools. The staff often consists of
very senior professors and very junior associates. Oddly enough this age-mix operates quite effectively; t here is a
rapport between t he old and the young scientists , comparable with that so familiar between grandparents and
grandchildren.



I iis~’t ~~it~ . t he ( l i t i h t i  ln ’ t i t u te of I’cchtio ho~r . and Pi t ess i r A tsush i Kinipara provide au ex-
cellent es.imp le t I  the in le t  p lar in Japa ii he ts ~cc n nationa l and p i isu te  schools. Pro f ess or K i t t i pata is t ic of t h e
\cnio : ‘ :,IIL ’s l l rc t i  ot Ja pai i~~e r a dio iL ’ ’e.i!c h. In 1 t14o) . l)r . Kiinpara . t hic t i a pi Ics ” i at Nago :i I. u i i V e i s i t \  . t t t i i t i di’d
the Re~e. iic ii l , r \ t I t u t e  of \ t r n~~p hucti .s ss i thi i n that un ive ts i tV .  Ongun.rIlr . t his Inst i tu te  co t rce i i r ra te d  ont~ t m

~t udic~. of the c mt lse t u t ,o i r . i l  . i tmi i sp hiei ic~ L’Ct ieI  ate d by lightning, hut undet m i te f o rc e fu l  d i rec t io n  of l’i mics s r
a ye c t ism de:.ir ~ie expaur ~i r r  m t t ire sci e ntif ic f ields of acilvi l~ occurred . The w or k 110w covers phei ionr-

etia in mu sseaihi c r t r mp m sp heric and s t ta tosp heric electricity and their assoc ia t iot i  wit h i pollution; location it t i re

‘ )ut ces I . ‘u1 s pI re tk ~ :itr d t h eim tne tcmr ro log ica l connections: stat ist ics of lighii t t i ne and radi o no ise : i,idio plop: .

~. m t r m t i  at V l.l ~~~ kIhi .in i  I I I t’ . ~kIli) including Sc humann resonat ice ef fects :  whist lers and V I I  ct iuissions:

and solat mj dio a~t rononir The I . icr l i t es are extensive ; besides t h ie main obse rvat ot y at 1 r okawa there are five
~uhordina tc  o h s e rs a t r t i e ~ in o il ier par t s  of Japan . wh iile rocket soundings are carried out a t tile Kagoshima S pace

crOe t and at the Shm ss a A t r t . i t c i i c  Base.

Piotes s it K i i t rpar ~m me nred iiot i i Na mro\ a t t i ivers itv and the Directorship of the Researc h Insti tute ml Att r ios ’
pherics in t b5 middle lt)60~s , lie t lteti ~oitied the staff ’ of m ite (‘huhu inst i tute 01 the %Iagnetosp hc ie;  the t i t le  wa s
in tune ss ith t u e  s~re r i t i t i c  t i rciod of t he times. The resources of t h e  (‘huhu Inst i tute arc tat tess t hat i those of

a I. t r i s c i s t i r  . 1 t ius I’r i L ’Ssoi Kit upura was faced with the pioblems ol c re a r i ng  ‘all exp e rimental program
‘t t it t ir it i tniu to expendi tures “ l itt le ” sciet ice in tact .  It was the United States Nay) which , hr set itt ig- up the ~‘LI’
t t a t i s n i u t t e t  at  \ ~ . ( ape iii Austral ia . provided t he first step towards tile solution of Ptoie ss ii Kit irpar a ’s prob-
e n ~~.

The United Sta tes  and British Navies have long employed VL F (3-30 kHi) radio waves for global comniu-
nicat i t i T h e  Vl. l signals h ave the especial advantages of stability and low attenuation characteristics. Radio
sc ie t it ist s . i i  t t t a t i r  c~m i s . h i ase moti rtored the naval VLF transmitters in ef ’forts to understut id t he ch aracter ist ics

i t he ttat is i iuss io i i  m ediu m . Titus , the geograp hical accident that the British Admiralty transt uit mel (
~ BR ( 16 .0

klli i ~ as located at Rug hr 100 km fro m th e t’ tiiv e rs itv of Cambrid ge led to a c lasst c series of researches. At a
dr~ta n~e f 100 ku . t he ~u m r t r d amid f i rst  skr waves are readily distinguished and interpretation of the sky wasc
‘el .t \~ iS m~~1 int r t l r a t i s c  Ot t mite nior phtrlogy and disturbances of the luwet iotiospheric I) reg mot i. \ ton mtot in g

t C BR at ( attib i iJgL’ led t several Ph .D. these s and to a survey paper in h’ ) 5 l  by Bracew e th . Budden , R a tc imt te .
S t t a kL’ r . a r i d Vt cckes ,  rar e hv in t h e  iiistory of radio science has a paper had such a distinguished multiple author .
strip. Slo re rece tit lr , phrase aurd amp litude t iteasurements on iong4l istance VLF transmissions have he c o mmi e com-
nu inpiace . and ret ir e r ss it ii ohsL ’ rv atiot is of natural VLF atmosp herics amid t he developtuent of ti me wave-guid e
mode the mrr hr Vt ‘a im . ( ,a ie is . a rid ru t hets . irav led to an excellent understanding of the main f ea tures  ot ~

.
I i

pr rpagat ii n

i t t  t u e  iirode t items t i re V I I  propagation occurs in the wave-guide formed h~ the earth at id the lowc t
i t t  sp h e r e .  I )ut te l  cot modes are ex ci ted hr t lie transmit ter and cacti tnrude propagates ss mit d i f fe rent  chat .ic re r
r~t i~S, Ihie tm ra ~ot imi l i r ie t ic es s t i t r o hhi mi g t i re propagation are ground c rnd i ict ivi ty (sea . lat id . pe r itr a-t uost . 1c c— ca l) .
e t c . ~. o m i e t i t a t i t m i  t t h e  pto pa~, rt io t r  path w it i t  respect to t he geom agnetic field ; and es pec ia hir t ire coi iduct i s i t r
profi l e arid ci t t ’~ t i .e  h eight i m ite I) region. I hese last varr geograp huica llr atid also w ith t u l l e . I iie te t u ipot a l
s a r i j t mm ins t imar he i t - c r i la r  as s~ m tf i the considetab le change I roni da~ to night or wit h scasot ts ; they may also he
abrupt and unex pec ted as v~ lien sr i lar stor m s and resulting ion osp heric disturhat ices occ ut

Alt t to s t a ll ~‘1 . I transt t i l t t e ms are located in the Northern Hemisp here of the globe. So also are the tec hi-
nicah lr ~ e lh-deveIoped L unt ries in I t irope . in Nort h Attierica , and in the F ar  East , where long distance V LI-
t ta r r sm r r i s s l on i s  at e mir r i r ta l hy niunitored . It ioIlov.s t h a t  the VU’ data is dominantly fot L-W or Vt . I  ima t h is , and
that . in crmmi ~~quetmce , t i re paths usually include a mix ii day and night conditions to n ti me upper (uonusphei iv
v. ave-guide houmidai r . F urtherniu re since most ot time land masse s are in the \orther ii llemisp here , there is

t ie t i  a ti n s ul land amid sea at the lower (earth) boundary. The mixed nature of hot ii boundaries complicates the
Inte rpre tat i ri ot e x penu t ti e mi ta h data using tire wave -guide mode tIiCor)

Prote ss mr K i t t t pa ma recimg niied that the path f t o t t t  the ~ . W . (‘ape (NW (’ ) At is t ra i i at m t i a t msmimi t fem to Jap atr
lies alnrust enti re i~ ove r ~ a . and c losely approxi mates a S.N direction . T h u s  the lower ea rt it bout idarr itt the
wa ve guide is umt i t t t n  (sea ) riot nt mxe d , l ’ urt hm e r m rrr e . because ot t he S-N or memi ta tmi mim the dawit ‘attui  dt ist t ramr s it io i t s



occur quite rap idly so t hat the upper ion ospheric boundary is also usually uniform being either completely night
or completely da~ . Because of this uniformity for bot h boundaries and also since the path lies app rt rx mmate ly
along t he geomagnetic field. wavegu ide interpretations are niuch simplified.

Continuous phase and atnplitude monitoring of VLF transmissions is easily accomp lished ; appropriate
equipment is commercia lly available. Measurements on NWC (22.3 kHz) were started by Professor Kmnipara at time
Chubu Institute in 1968, and have continued ever since. Professo r Kimpara ’s lead has been followed by other
Japanese estab lishments , and there is now an immense mass of Japanese data on the phenomenology of the
NWC —Japan path. These data have been systematica lly analysed with the thoroughness and diligence so charac-
teristic of the Japanese scientist. Unfortunately most of the results of the analyses are only avai lable in Japanese;
the few papers that have been published in English represent only the tip of the iceberg. Some of the major find-
ings are , however , summarized below:

- Sunrise is earlier in Japan (Chubu Institute) than at NWC except from 20 November to 19 January ; sun-
set is ear lier in Japan than at NWC except from 20 May to 25 July. The fading pattern at sunset or sun-
rise is closely correlated with the angle between the propagation path and the sunset or sunrise lines,
with the pattern being the more pronounced at sunrise .

2. Fading patterns are very sensitive to the chosen ionospheric parameters. From March to October (N. sunt-
mer) the fading patterns are qualitatively similar. This implies a quite limited variability in ionospheric
height and conductivity parameters.

3. During daytime propagation , even ove r this long path (6774 km.), it is essential to consider both first
and second order modes in order to obtain maximum agreement between theory and the experimental
data. Propagation cannot , as has been assumed by so many authors, be taken as being by the first mode
alone; the second mode must also be included. Pappert and Anyder (1972) at NELC have also stressed
the importance of including modes of higher order than the first.

4 . W hen sudden phase anomalies (SPA) occur , due to solar flares, the phase shift in degrees is well cor-
re lated with solar noise and X-ray data. Specifically, the phase shift is linearly related to the increased
X-ray flux from 2 to 12 A.

S. Normally an SPA is a positive phase advance (lowering of the ionosphere). However , when the increase
in solar X-ray flux during a flare is small, and the solar zenith angle is large (quasi-dawn or quasi-dusk)
the SPA is negative . This has been explained theoretically by M. Ohshio.
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ASPECTS OF POLYMER RESEARCH IN JAPAN

R. K. Eby and E. A. Kears ley

Japan is a world center for polymer research. The authors , who are normally colleagues in tile Polymers
Division of NBS, were t herefore fortunate to arrange a quick trip together to several laborator ies in this field .
This article is a joint effort at summarizing what they learned. A number of centers for polymer researc h were
visited. In chronological order they are:

Society of Polymer Science ; K ureha Chemical Industry Co., Ltd.; Department of Applied Physics , University
of Tokyo; Department of Polymer Chemistry, Tokyo Institute of Technology ; Department of Polyme r Cisem-
istry , Kyoto University; Institute for Chemical Research , Kyoto University; Hirakata Plastics Laboratory, Ube
Industries, Ltd.; Department of Polymer Science , Osaka University; and Detaartments of Applied Chemistry and
Applied Science , Kyushu University.

Of course , t his is not a complete list of even the principal polymer research centers in iapan ,nor , for that
matter , is this report an exhaustive account of the ongoing research at these centers or by the researchers inter-
viewed. Since nine visits were compressed into little ove r a week , discussions were necessarily centered on top ics

of immediate interest .

The Society of Polymer Science, Japan has its headquaiters at 5-1 2 -8 Ginza , Chuo-k u, Tokyo (104). T u e
current President is Junji Furukawa. The Society grew out of the earlier Association of Polymer Chemistry
w hich was founded in 1944 and dissolved to form the new organization in 1951. The Society of Polymer Science
is somewhat different from most scientific societies in that it draws its members from many fields such as medi-
cine , machinery, electricity, architecture , agriculture , etc. provided only that they have a strong interest in high
polymers . At present , it consists of over 12 ,000 members and is supported by about 600 companies. Time ob-
)ect tves of the Society are concerned with research and development on high polymers. In order to realize these
objectives , t he Society has a variety of activi t ies. The Annual Meeting, the Symposium on Polymer Science , and
summe r schools are the most important of them. There are 8 branches and each of them also conducts activities.
The Society invites prominent scientists from abroad and provides advice and suggestions for the Government
and international organizations. Eve ry year since 1965 it has awarded prizes to t hose who have carried out the
most important and significant studies of the year. An iniportant activity is publication of books and the follow-
ing periodicals ; Polymer Journal (bimonthly in English) since 1970; Kobunshi Ronbuns.hu (monthly in Japan ese ,
abstracts , tab les and figures in English) since 1944; and Kobunshi (monthly in Japanese) since 1952. (it was
gratifying to fInd in Kobunshi an advertisement by Shibayama Scientific Instrument Conipany of Tokyo which
sells NBS polymer standard reference materials.)

Potyvinylidene fluoride (PVF2) can be made pIezoelectric by poling and it has recently been much used
in the construction of microphones and earphones, especia lly in Japan . Tire amount of material used for this
purpose is certainly small from the point of view of a large scale chemical manufacturer but one can envision
a growing multitude of uses for the property which would great ly increase the amount involved. The Kureha
Chemical Industry Co., Ltd. is the only Japanese producer of PVF2 and it is interesting to conipare it to Penn-
w alt Corporation, the only U.S. producer. Kureha is a medium sized chemical company which was founded in
1944 and now produces plastics , organ ic chemicals, inorganic chem icals , petroc hemicals , fertilizers and agri-
cultural chemicals . Approximately 50% of its sales are in plastics such as polyvinylidene fluoride, polyvinyhidette
chloride and polyvinyl chloride in sheet , film, fiber , bag, and bottle form. It is the producer o ’ “Gratidturt”
which carpets Tokyo’s Korakuen Stadium as well as of carbon fiber and tiny spheres of activated carbon formed
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troni pric im . I irest- are being used , h~ the ~sa s  , ~~ rese arc h ers at t i re Ins t i tu t e  I \ t edr ~al ar r d l)er rt .r i I r i g i i r e e r irr ~
in t ire develop m en t of a new f~ ~~~ 

of amn i f i c r a l  kidney (sC~’ ()X R fl ‘~ r ’ ’  ~~ r r i j I i ~ l ir i l le tin Voj ut ire I \ n!t ber 2).
.\r i mim t e rcs t t ng .i~ t iVi t~ at Kurel ra is t ime ex t rac t ro i r  f a c er f . r r r r  pol~ s r ~cI i . irr dc t r o r t r  lu ir ~ r to t use as a dr : r ~ .i~ , i i r is t

ancem . It ‘~~r r k s  as air ~r rt tr una l str r r r u l a im t  to coun terac t  t i re e f f e c t s  of )t i f t ’ I . i i r t r - c a i r L e r  diti:~s . I ills poivsaLLi rari de
is takeit imn a l iv w i th  a tmmok ’eul ar s~cr g it t  of about 10 ,000, but is si _ is int r r r reil p ut to irs . l i t t l e is krroii rr about t i re
suhsequer tt hmeak.up or reco rt ih i t ra t ion of the drug itt t i re hod~ Ku re h i plan s .r c o n r t r r r t r tr g sear c h or tre ss hiuac.
n y c  e iienr r icak amid drugs . ii produces s ar ro l i s  copolymers and puly r r ie rs for  food pac kag irrg as well as t i re PVF,
nici rt io ne d earl i e r. Fire biggest rise of i’V F~ is f~ r irsir r i cEs , because t i re  m rr ; inenr a l  r r t a tc i re s reasrrnahlv well the

iiidc~ t re t ra c t ion ot se.i wate r

\t uci r of the pok t ier researc ir is carr i ed out at tire \ r s f t t k r  Rcsc, rr 5b Lahor , rt , I IL ’s which are dire cted h~ l)r.
Iliiairiis lri ~~ata mm a he At t i n s iabora r r~ . l)r . \aohira \Iurj~ a it ia .irr d a g roup l a hor r f  st~ se re m i ti s t s c. t ti\ out
. ict i ve r L ’sc ,iIC ir ‘ n t  pir lvvmni ~ liderre fluoride is I r re ir . w ireim pre pa red i t t  t i re  ~J to n r n i  ,rnr d liols’d h~ a stro i rg e lectr ic
field at e levat ed ten r ipe rat n i re s . e s i r i b it s  t i re  pie/o- arid i~~noe i e c r r r c  props ’ r t r cs . S pi te  r c e e r r l  wo r k has beer r co im .
c emr m e d with depolaniiafi oti n rcasu r er r rc i mts  wi n ch s lrowed live te m pe ra tu re  a rr g cs of depolar iiat ro nr . fi rev curl-
e lude t i ra t  oirl y ‘nrc of f l rese is associated wi th the nriec ira mm isn r r of piez~ne l e c t n r e t~ s i m rc e it corr e lat es w ith t ire
pici e lec t r r e  c o e f f i c i e n t .  Other work sht’ss s a fair ar iri runt f sarr r p le . no .s a mr t p ie \ .i rrat ion i t t  the mmur iuit ito rii i dis—
tr ihr~~~m r ‘f pieioe le c tn r c  , t c t r v t t ~ .ic ross t ire t l r m ck nres s ot  t i re s a r r rp l~ s Ar t  a r t r c i e  puhirshed itt ( lt raso i ties inn
J amr ria r~ l’Y~ sur vc\  s recent develupim iemits ar rd app hcat iorrs of pre ioele ct r r c  ~ok rnrers. Wor k on it ietoekc nric
pok vn r n~ irdei re fluoride followed nafural i y t~ r Kure ira sin ree it tra de t i re po iyirrL ’ n - ii .is it t  t i re  f ilitr business, arid was
,m lso umten c sted in fi l n rns ~ tt h m irig im d ielectr ic constant fo r  use in c. ipaclt ’ ’ rs .  \ r  doubt their  ir i laginat rve approach to
rese arc it is dire to t i re leadership provrd ed by m d i  suc h as I’ \ ccu t i sc  V ice Pre sid e nt I irroji Itoi r , an app lied cir emi t
r s f l \  g radua t e  of {o k~~, I, r i se l ’ ,r t \  and ,r rir ennih er f tine Board of l ) r rc ~ t o r s  ut t i re S ,cren~ of Puk tier Sc ienc e.
lie rrrr pres ses one ~ f ir his broad competence and inuag in ma tmoi r. [lie addr e ss of t i re \ish riki L, ifur tatories is lss a~ rs ir r .
I irk us i rm rt ra kcnr .

in t i re  l ) e part n r rcn mt tnt A pplied Pii~ s rcs of tire I’ acul t~ of I nrg ineer trig of t i r e I nriv e rsi t \  of Iokyo . Y.m sak tr
.1 others arc Jorrr g in teresting resea rcir on pol~ mt ic rs . A n ote to he pubirsired in Report s o,: I’ro.~r ess in

P oIn nner / ‘/ rr’su’s in Japan derive s express ions t o t  t ime p re/o-  arid pyroe iec f r i c  co nn sna nts of i re tero ger re or is  lInus.
(line c isc iimc hnides a coi rrp i’site with 1rie,oeiectr ic particl es trubedded tnt a tori pre/ocl ec i r ic r i ra t r i x .  • \ r ro t i r e r
a r t ic le  io be pubhisired t im t ire sa ntt c jourima l discuss es the dielectr ic loss ‘f po Ivet it ~ cue belnrw 4.2K. f I n s  loss rs

. i tnn r hnmne d ro tine pir o nro nr- .ns srst ed tn in m nme l nr r g ‘f p ro f on m s ott h~ d nox ~ I su o nrjns and a c i r m an t r i t a rn i c  ,irra l’,sns rs pr e—
sen t i s’d. It rs ,issim ntcd that  t i r e  lmy drt ’s~ i gm ’rip is attached to  .1 hack hoime c _ t hou ( t r i m w ir ic it  also imas a short
hrat rctr a f t  ac ined . ~h_- wtn ik was res iew ed tnt iii ore detail in O.\ R T ‘A ’ is ’ .Sco’,,t,tu Bulletin ‘s o l ri nm r e I N rnither 2.
() n f i ~ wor k r rno ’ i ses  t i t~ develop imicint ‘ 1  ‘a les s i i ns t runnrei mt wilic ir ca im si rnnt i i t .nn t e o nm s lv r r rc . ( s in r e the electr ic polar
n/a nion . snress  a nmd st r a ni m ii m response to .ini .rpp lied s t ress ,  l ire app lied w . i v e f o n r r r  cO t  respot m d s nt a ge ’ in t c t r rc a l
tr e j iiei n cv seri es 1 m m  ahorit itY~ t i n tO ii,. l)ata a r e acc iinnt ui at e ’d a n t i anr a I~ te d b~ a rn i i ni l ee ’ rnr puner to icld the
cot irp lcs nnntn dti l ir s . dielectric c om msta m nt.  ar rd pie i ’ ’elec t nnc c utr s n , i nr t  . lire addi ess of t i r e t ’ n n i s e r s r t ~ i s  l3nin mk o-ku .
1ok~

,, I 13.

In tir e lkpa itnnn ~t r t f Pol> inmcr ( l r cn r n i s t nv  of t i me i ’ k ~ ’’ l r r s t t t i r n , ’ ‘f lecirnn ,’ l ,,g~ I’n t ess n I ~‘ru Kass~ m .mnrd
c,’ iic ignies cann y  out rescarcl r ion i im cmn n bm a n i c s , m o del ein,~ r rn cs . cn~ st a lht i t e ‘ok r r r e r s . r nnf lesmble pol~ m nmens anr d t i re
s t r u c t u r e  t )t ar m or plminus polynniers . K~ittm ~Ii)asaka tnt t h e  I .nbo t ant ’ n  tnt I e’.n n c  l’hi~ sics iras developed a dei nce

‘‘ n r. mjr i d sm nr al i  . in r p ie \ -na ~ sc atte mmnmg n nmc asnm nernne nnts .  I lie reee i rm nn g  s l i t s are ‘‘ n ’ re n r tc d t an n g en i t ra l I ~ nm a rotat i ng
disc is nh Si ’ ‘ ce s s r se slits being located at gns- a t e r  ra dii ‘a ind incite ~’ .it g reater  sc ,inte r i i ig ,rn rg les . B~ sne ppn in e ni r r i nug in
t ine se ries n t  s l i ts . ii is possible to record rapidly ti m e sc a t te r ing  pa t t e r i i  ,r~~n .i su bstantial  .mm mgula r mange . I Iris itn-
st r im rnt e i i t  is being applied it’  lmivest igaiiomis iii cr)sta lim ne polymnrc i  animrea ii i ig amid m elt trig .mmtd to time d e f n ’ i nm mat iom r
t ’ I hna nd—el , is i i~ lihers. V~ dc at ig le \~r.t~ rnm easuie nnmetr t s are hettig .npp lied to t ine  n r i ses l  rc n n i onm of ’ t ine in nral nt to t n onn s
inn p~’iyet li~ lene and to nine evaluation tnt s r / c  and disoider inn i~ rl~ tier e ns snals.

\r  t ime s.iniiC insti l r n n tnnn i _ i,iit iii t i re l ) e par t nnre ntt  of \ lee i r an rc a i  I ing i im ee nnn i rz . is I’n n ’ f e s so r \ nikio I’, ’ nn n n t. i
\ l ’ n rg is i t i r  ss ’ ’ r k urn nnn agnr et o fn ~ dnnd~ n na nnn ncs , an m d .r ~.l.icin 2 is rind t u n n e l . its’ is s-ni~ ags’d t in n i n ct ’ l ’g ncal puis m ien

s nu i dies . lie wi n ks nit i no rrn n a i  st ies s n r mc as i t re t i ie i r t s , diag nedu et t oin of “fnt i l \,’\ ’’ so l t i t r t ’ n n s  and caieul.n t nt ’nns tnt

sn s e n .e l , l s l iC  f l ,nsss. lie ’ sfi ow c d lime .iii appinnatus f , ’ n sru dy inn g i mnnhs a tn l s - f1u~ts tu t u nu im ichi ire ir~’penf n int ,, del and
itmi ds.-m s n .nm rd so innc itntnhld rrr s of blood f low anrd .i soit ‘I I lent ’ s em ng iire is t in is i n ic i n Ire m e a s u r e s  m n ,, n inn _ i l s t ie ss e s



t r ,’ t ni je t iC .ic ’t iOt i fo r ce s  t Wh ic l i  he ,‘~t hls ‘‘Sa k in n ef is ’ m nr c t hm nnd ’ ’ ). W i t h a g m n d n i i fc s t i i d em nt , V . \ 1 , e ’ iu lmni ~iiu , i re ns
using b , ’ n i mm d i mr g te c i m ni t i nr e ’ s n,, c ,n ie ’u inr te lows . ‘l ine ‘I ‘ k y r Inst i tu te ‘I I ee ’ I i n n , i nn ~iy is ho c_ t I ed n i t  f )  n k a sn nm iia _
Ystceu iu.kim . 1 t ’ kst ’ , P r ’ n f ~’ s” nni I c h m t . r n n ’  t, e pp i n i tsn i  of t ire Ins t i tu te  5 m ime ml t i re  f i n n  \‘iee I’ e s n m ie ’ mi t s  tnt t ir e Sn d e f y
tnt  Pols mien Sc ie nce .

..\t k s m ’ n  L’ nnnv crs n ns ni t ire i ie ’j _ t i f nn meu t  ml Pm nl ynni er (‘ Iren nistry we talked wi t h  l’mm n ~e s s mmn \ ‘ , i sunr m m r’ i  Nis in i
f i r m a is Inn iras .t im ex ten is iv e pr~m gia rn i  ,np pi~ ing f luotese ’enrc ~ te c inn ime lues tm pn~l~ mner r e s e a r c h. ‘ I’he hasni for ihis ii rk
is best des c ribed inn ~n pnm n ’ .tp i nn ’ ase ’ m l  i r i s ss m , nds . I hnmo rcs c enn c e enn m ns s r m ’ m n ni nisuaiiv c h i n i r :n e ’ nerited hs tine s p e c t r a , lif e-
time , el u. i r inun m n teLl ar i d pt’ ln rn nmn r t n t ’ i i .  Wi r i ic f in c ’se c inan ’ nnc t e p is t les ,irc d e f e r  u n t i e d  i r n nn ian i i ~ by t i re e \ c ’ r t n ’d rOnn ie ’ ’
cu le n tse ’ if . line ’s ,im’e a is  sn : ’nrg lv in n luen ie ’e d Ins t h e  Im ’ e ’ai e r i v r rmm n m n m nenn f  , Besides f i n e ’ e n n i lssrn n i i  u ,f ’ f l n i m n m e ’ s cc r i ec ’ . f l ieR’

are sa utnu s n a dra nn , ’ n niess p rm ’ e e s s es ni nr i nug ir wi nch ann exci ted molecule I,’ses Is eXc ’ r fa t i tnml  e t ie ’t~ns . Ani~ en nv i r m nn-
nrren rta i e f t e ’c ns is inch nit l lue mnce t ire a le’s o f suc h processes channge tire lm f ’e r i r n i e tnf the exc i t e ’ ,1 s m i te ’ .is we ll as t i re
quan niunri ef f ic i e mi cs of f lm ’ um ’c sc cnc e. if ann excited wn iecule I ltera c ts wi t i r  a nim rt i rer  nit,iecuic f m ‘ ru i n ant e \c nne ei
ct nn u piex (air ex ci piex or ese i mn em f . t he e n i rm ss i m nm n spectra will be al f e ’red by t ine ’ emission fro n t tine e sc i red  cor n—
1tk’x . I mi v mm t m nme m m t ah e f f e c t s  cant t h us he see m as a cirange in enniss iunn spectra . Tine p n l am i in nt iu r mi  chnirae- r c n i s n mcs m l
t ime flut irescetice ar e det er r rn i n i ce i  by t ine mipn ica i .ini suntropy of time flutrr e’sce ’nt mn iecule and also by tin e s i rat ia i
, , nm e nt ta t i ,n m i  m i f  t ine excited im i ’ ’ iec n ,ile tm t he ss stem, line nrumlcc u lar rota t i t mni of fIre e’scn t e d num ilecule durinig t i re
im fef  uric , n f  e \ c i tafn , , m r depola riie’s t he f lu , nmes cc nm c e a n d  tIne extent of de pmaia ri iat it nni cant thus be a dire’cf measure
n t  t ire n , ’ m at in , nna i  u n n o t n , r n  i f  the ’ illnn ieculle’ in tire nted iurrr .  Tine characterist i cs tn t  pinof oh urr i inc se ’e ni c e t ir ris prtw ide
nni f n riuat iomm urn r i te h enri  e is ’ i i e n n n ‘ nennt tnt ’ t ire sss te i i i .  By krmowing tire basis of suci n cnrvi rm nnn renr ta l  ef fects , t ire
t lni,tresceni t nnit,iecuic ’s e a r !  he utilized as n mrtnlec u iar probes for studyiirg nrro le ’c nr iar nmnot i n m nns amid nnnternna l ~t i  u c t  mire ,

Tins app iic. i tn m~ii of pin t n t o iu n i m n m re ’ sce’ rmcc has been tmncln developed arid is convenicnit lv called tire ‘ f l i n o ne ’s .
ee t rc e ’ n m met irod .” t h e  tec inni que has be en applied t m ,  the investigationi of ’ t r f o f j m m n n s  if pok titer nrrulee ’uies nm solu.
fm , n mi , mei ns ami d s nnlm d s \ t n n i e ’ c’ular m ’ m i e n i ra t innn i  d istr i hni t t tm t rs . s inort range in f e r a ct i i nns _ c m m t i t m n r r r r , i t i m , t i s  m d  te f ’or iina~
t i t t u i  lin ive all hee mn ex aum unmcd ti ns was

l’n m , f e s s mm i  Sl inge iranu Onmsng r ns ise if known iii the ~, t,5 ,\ he (‘mice s pe nrt several year ’s ,nf t ine F l i r i se m s r r s  of
M.iss .tcir r iset ts . iras at tenndcd seven al (~or dotr ( ‘n iu i f  c m en tc e s and was t i re c mn -t r rg arr i /e I 01 ‘a I .S, -Ja pann Scnn m n n i a m inn
Pm,i s nnn e m I’hivsics h eld mu Kvm ,t t ’  s tntm me fern ears  ago Prof ’essm ,r Omiogu discusse d w itim its so rnme work e i nn nre w ith
i Kaimiem urn ma c fu m e  am nd min e pn t npent les in extennsi o tm of narrow nnioiecu lar wciginf d istri hut inm nis of hnear pt’ ly’
sn\ renmes and thei r s ,t luti ,, nis . -i lies dennmonis t rat e d that t h e  extensional and f racture pro perfncs are primnc ipaii~ c inm n~
In’ t iled by nmokcu iau St i uctun e mat i rer  t i iat r flaws iii tine mater tal. Extension rate , n en nip e rat u ne . min ic ct ni at w e ig i rt
and s’’ iutj , ,t n c ’ ’ nrce ’ n tn a t m ’ ’ m i  is ene ’ var ied in ti t ese studies. Time effect u nf ’ hra mrc hi rng on time ex t e ns ionma i pn n~perries
is a m r anura i nr cx t  step inn t im ns w o r k , it ni also an mnipo rtatrt problem f ron rr a tech mmolog icai p~ i m nt of vne ss S t r id e ’
c,itimnnerct,i i ~ta , fes  ni t In m ’ i y n mme r s suie it as p ni y hutadieiie , polyvinyl acetate ammd how dem isitv pol yet hylenne c m i  be
c x pe~ mcd m ,  h5’ mit t nnc ’ -t ‘n ‘ie’ss hra n mc ined amrd time “proces.sahiiity’’ o f these polyirrers cani he expected ttr  vary is itir
t ios hra nmcl t in n g .  ( nn m m s e qu etnt ls  . Ltn m m rgn anne l Katnnei cmn niducteci studies om i carefully ‘n~ ni nl ies n,ed s nan ’~sinapeei pt i s -

s t s rents ’ Roug hmis speak ing, t ines f i n inmtd t ue  mm naxi mnr un r i end to  e mrd iengtit nd a sta r .simape el nn immkcu le no he time
nr’’ s t im rnp on nannn pan a ini ctem time r ,nn li n is tnt  gv r a f i t n nm is a ve ry difficult quamrtity to nieastnre . ‘I’ imein data s u gg est t i tan
t ime nnna \ nmn lu nr r re l a x a f m mn nr  t i t i ne f o r  a snan-sh a pe d miioiecule is mitucim shm nrter t l na rn t i nat of ’ a linear nrrolecule m n t i n e ’
sam m i e i ‘lec ’t i lar weig ht . Otn t ire ‘ ‘ t i te r  ij ami d . hmnu ’a n ami d star ’shaped polymers with tire satire c ir aracf c ’ t r s n n c  t i mm mc
heh,ise ’ yen s sn nn in la ris

i)r i n  ‘ sIm m , , ~lastida of O ir ’ mg r ’ s la borat unmy showed us sotiie initcresti ng anmd ver s cul r m e mr t  work wn ni i  hi ck
cn , p m Is fl iers ‘ ‘ f  r r e f i i ~ i m nmet i mac s  late anid s ny renn c . Logarit lmnimic plunts of the creep co nriph ia m n5’e . Je . ie’ nsii s m m mt ’ iec n i ia t
we ight s ee rr ie n i lii tniliow t u e  cu rie ‘‘ n i’M \IA rat iner t lunni t h at mmf polysty rene , a it lnoug hi we ise’ ne caut iotred t i tan
at c hic tun e m n n i is two pm n innt s of tine copudyimmer curve had heeni measured , l)r, Masund.t is also iookimtg at hi,’ck cm’-
ptnh~ nmers of ist prenc’ amid sty remie inn vamit nus su nlvcn mts fot (mmm c ,nn tine other co imm p (n nm e tmt . l ie will d mn s_ t n i n n s  r iteo
iumgi ~_m i r m l eas mn m e n micm mts i n n  t imese solutions .

Inn the samm rc Ikp ar t m nme m nt  Pn,ntessti r I l ims nntmicir l  Kawai and his coiicagtncs iinciuding I , Il.tslni nn tn t tm  nine ’ .t pp iv rnm g
r heo4npticai amid related nrnenl n ut ds t i punl ytners , A combination of small angle X ’ ma s s c ni f t c ’ m nn r g  ann t f  ,f s nia nn nie
itn ec i manmic a l iime as umr ennment s hints been used to clra ractc ni,e block copoiy mrners a imt i hic ’ m n ds . rime \-mn n s data hav e ’ heemr
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f i t te d t n m  .1 d ’ mm m r an ur  pint s f n amr s i i n, m i hm m ui rmdam ’ s nrr u ude i, ‘I’hnese resu l ts  head t m ’  the ’ c’ n n i c i i t s i ’ n rn h i m  t i m e f r am ns i tnon hunut id ’
ni m s la~ ci ts not mm ir i c i m dnt ’Ic ’ ne ’ m u t f o r ,hibL~~k c~u pt m iymt ieus nt i s n ’ j nmenre ’ ari d sf s ’rcn i e amid t in t ’ n ue ’ s 1~t nn dn nug hlcmnt f s , hum
t i tan t i r e cl n ’ u mnannm s i /es , ur e nruc ir iar ge ’i in t ire bleirds. ( ‘ n~rre ’h a t i t r g  t imese w it ir tine nmre ’ ,_ i namt t ,il es u its te Inis mite ’  c’’ ’ t i ’

c huns r m ’ ri t i nat it ts t im e ’ raf t , ’  m ’ t  r ime hi nut idar s t ’ ’  f lue ’ donrn at ni d in mremi s i nmn t i t ,m det cmni i rnes e’ e’ n , t mn i  n t  he relaeatmomn.t i
pnt n pe tm es Sm ”, sanrr pies is’i t f i f lue ’ s,, rr nc m iii of ’ s t \  re m m e mt isn pren re’ is cue ’ rise ni n de n rm umm mst r a fe  f m n  the r r n u h c e r t l , t i
wcighm iann g e ’ tnc ’ m nr  a bt iun t I ~~ n, lO’~ nim a t  tins ’ nh tnck r n c ’ s ,s n n l  the t r a mnsnt lm , nr  meg i l t r u ni tn ise n i s i m us e to nr inic ’s’u j intr is n ’i~’ iur
Inn tact . mr ci t hei a nmn rea lnmu g mor n c hi _ m rn g e s mr e’ nmsti mr g st , lve nir pu’ mdu ccd , n i rs s rg t r i l  meant e f f e c t  on the t i n i ~ ~.ness ,,f t im e
t rann s ntnn m u u regmomr . pr,~vided tnt  c mu u sc ’ , t in ,tn s’dve irt evap o maf mm ’ nr punceeefed sin is is A ppare nt ly, in t inese c ’ mnr d t t n ’ n t iS
t ire tma n nsn t i o i t  ie ’g n n nm i is mit it deter tinned i rs  kn niet mc pi nen mt urmie nr a arid ns s ’en \ s ta b le ,  S n ni h , m im e ’ rc is t i t h e to nine nine
c l ma r mmca i hehai ’ innm t i ta n the in ’ i innnu e fn . n c ’t ion m ’ f  t ire fm ~m nn s m ti umu m eg n m m m ns ami d the gr n m np plan s tumt i nc r  studies such is

rr me _ ts r n um m ig  nnmec it anr ic , mi pr t m pe rt ie ’s as a f un lcf minim ,,f’ nrio iecu nlar wen gl rt amid l , nu n k imne at quienrciring e f fec ts  to  e’st a hlish u
wim s’ m r t ire’ k nmretic s hcgmnn to cotitrol rite t ramisi tn oim me g nn n m n ,

i i icsc ssoi kc rs are aissu ca n inig Intl nineo ’sr pttc al studies ott  t u rns  nt  pol~ cr i uy ienie crysta ilmied front mrm e nmted
m e lts so t h a t  t h e ’ t ex m ur e ns ‘ t ime iuf rt w .nr ucieated ‘‘ cy inuid r i tes ’’ in wh ic h fine lanrie lias arc Itiginl~ onienrted w it i r niteir

mm oni ria ls pntna hie i t t n time mrrac ltr nr e d tr c ~ t iiin, ‘I’lne resulting nn rate n nal w itir unm ax na i sv m r rmmiet ry  s hrm tws no dc ’  ~rc Id imtg
in the ninacininre ef i r e cmit in t  butt hecornres nnpae luc urn s retclt inig arid rect ’ver s nfs  frnmr nspa re n icy on release , Inn f ine trans-
verse dine c t i i nn r a cie.t r s neld i r i g is observed, l)ymianrr ie m’hnet r-op ftc n n i n r leas i n rc n m re m t rs were made on tinese n rra ner m a is

icr a ss ’ nef e ramrge ‘f f requemic s . ‘[ire results are m mnf er pret  ed tu m mmrean t irat tite U~ nc i ax a t iu ’ rnt is assn ,c iated is r i
reorient at l i u m m ami d s h ica i n r i g  of the cm ~ stnt i I i te ’ s , flne a2 dtsp e ’ rs i mn un ns assoctaf e d is nh n mts u le e ’ular rn rot io ml s snt i t in  the
ci sta ls. I hits is m ’nr k appears tnt prepnimit I o m mmn i i i  I’ ‘ I r ’n m er h’qnr uiut , s , / 7, 118 ( I  97( ),

Pr o f e s s ,  ‘u, \ .uka f inuia n i t  Ks m n  t lnitve r’,in s is inne of tire four Vice Presndcnts t i  t ire Sn d u e t S ’  ‘if Puil ymer

Science. lire I 1 r r i v e rsn tv  address is Ks n t ,  oPt’

‘tire im rst i t ute t i n  ( hnenriica l Research , Ks n)tt i t,’ rr i v er s it~ , was esta hiisfr ed inn IY 15 to meet tire needs of Fe-
searc in pr t ngr.mnmis im n pinre and applied ci me mnm isrry. ‘ Fire lmn sf i tu t e  w as  f i r m  built an Taka m sukn near Osaka , ami d nm rt m vent
in I ‘ir~~ n m  t it e presemit a,inlr ess at Lh 1i , K yn m r m n ’ fu 6 11  , (,d rad una re ed s nca t mu mr was started in l’)02 As m nf  Se pt ennmher

‘ 1 4  r ime i n r sn t t u n f e  head t is e’nty i’ah tt~~tn tries amid one research tac il in 5 fm r r  nuclear seie nrce , ‘ul, re tha n twi’ iru mmdre cf
scient ists imic iudit rg sm nnrme s ixty gradr.ta te s n t idents are etigaged in a va niet S of research , Tine fudhirwinig iaho rato rres
( ammd imeads car ry slut m ost irt t ine ne s e ’ n im c li on sv t it h ie ’ t ic polym ers ; die iect r t cs  f \  Km’mi unnii I, fiber che iriistry ( R.
K itam ni aru ) , polyit ter separa in om i annd e i mar ntc te n mtat i t m mr (Ii. inragniki) . pois inner solution I . Kurata ) atid p m i ynt ner
cr y sta l  (K .  Kt ’ ha s , t sh m n) . [ire pres enrt d m rc c nor  is fs t mm ierm , uhu S ini gen m narsm i .

Inn f lue cm~’ sra l  iah m ’ r . tmors , K . Kmuhay ,tshi huts developed a 500kV e iec n r o m r nrricr ~ scn npe wltm c h Ire calls 1IA RI’M.
I inns inrstru m mrem i n possesses a n n nit rrn l a ne re s , ulu ttu ,mii tar better t i ra mr 20 mini . I ntrn t e e inmmages of 10 unit spacit ig e sem s ’

t, hn rai n ed I norm vac uumi i—c uu mmdet ise d go ld f l i n t  unde n ye rn rca I cent n rai i llu nm i im nat ion, lie has ohm aiineif f lie tlrst d ee-

ron mnmcn n scope images wm fIt an ,nnm l ic res,.n iutt ion of radiat iot i res ista n t nro iecules suc h as nr S~ ari d ci u lorm niat ed
copper pitt m a  Ii ‘cv a mr i m re . lie calif ‘ ‘ m s . lo we ye i - I m a t  prohienrs associated wit in radiat torn dam mnag e mnriag e reds ’ ref run g
ami d t l r e nrr ra l  r r i n n m i ’ m i s  ses’nii on unmake nr nmnr pm obah le t i tan suc h resolution will he enhtainred f r  bus dm n ’ c’ ,t r hotr uti le.
cit ies, lie a ls’’ c a t n t r n n n u s  f in at ticar t i re ‘cuts nmf  a rmr m c r mms e ’m ,pe ’ at  its restilnnt iuuti h u n t  ,“seenng is m m o t a iwntss hehicsi mig ’’

I t itan t i ne ret , ’ r s ’ t ine wtirke n rrr n ns t  av m ii d succu nnr hnrig to ‘‘he iievm mrg is seen nr g ‘‘ I ’ u r th r c r  rese:ur ch r car ued n u t  is tin
ins cm’hlc ague K. Ka t ay n in mr a and of items is e’, unmce r m i e d ss m thm t ime cr vsta i l iza t tm m n i  of pohy mmier nn re its urrden ’ s lre ’ , ur , In a
nove l appara n us , a i m ’ n l~ miter sp ee mri i en ~ (f no i 00 pnrr n fmnck  is sandwiched bet ws’e n m he rs’l ln unn r plates to pnnm t hi nck
One it lane is f ixed arid tire other ca in be sh eared , I et mtp craf ure ns chatiged wi t i m an air gum . Air N-u a~ beam is
dirce ted nit,mnral tm ’  the plates anud nit ten scat terinmg inripinges ott a fluor esce mmi scree n , Time result nit image ns ne’~
co r ded i s m n i r  ann m irage ‘ ‘ mf hne , ’ m i  and ,m i i nhen m rape recorder , I n  light scatfer i ng. ‘a laser , gln mss plate ’s apr il phtn m ’ m .
gra pint c f i l m r are n se nt I huts appa r .u m i t  $ hr .ms been used f ti invest ga te ’ poiyet hy’ lenne , po l~ hi Ut enre - I a mnd p’ ‘I ~. cmi i  Ic nrc
oxide . l’ ,nr p’m ,vet iry lene , t ine a nn ni mrp hoits m ain disappears before t b me appearance tO tir e c nysta l  di f fract ion , ~ Inert
nbc d i f f uac t i om i  does .tppt ’ni n . if f u n s f  s ir ius c axm s t t r i e n r fatn , i t m parallel m~’ n u t ’ s lnear amid harem a a’sm s ti n e nmt a r , ’nr ,

‘mit fink the Nra  p . t m n cmn m still s imu ws a rr m o m p hnouis se ’ . i t te r n m n g ,  t ine Ii’, hig int s ca t t s-r imm g hegimrs a im equattw ial st reak
wini ch m suggests a honl~ t’ l t in igni t c ’ tf m r  t Ime di re e nu o nt ol si renm u l’irese ins e sm m g n t f ten n is are he t m ng c’on ttnn une d amid will
nun doubt sired comr snderah le lig int umi t ire ,m uiz , imr n , , t f m , m tr  process t i maf  t i c e n ins as tire p s nl vn m mer goes m int nick to

~m~’ st ,il Inn A pimi nt I’) 7 ’7 , l’m ’ t t ess in m k ih . t s asfun ’ s sctc m mtit i c can c er wn ll c ,nmm m e ti n a putative curd wi t h mis  t’o r nm na i
ret iren ltv nmt , [‘his f i n e  scre r nt i s n will unrd int ,htedh sn c i’n it nniue ‘ n  se r ve our  field , however , inn an enrerif us mole.
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‘fire ritem n lt ng nc ’al su , n m k inf ’ Pnuttcs st i n Ku nmihi mtm Osniki , w inicir is done in time Putly mm m e r S unlu ti i i mm l.ahiirnmn’’ ry ‘if
Prt nfe ss,i r  ‘ul K um .t t a , im .t s a l meath y hccni repuirted inn ()~VR T, , kn ’m .Sr ’u ’p m(,j u llu/ h ’tj ,r \‘,,lni nnme I N’m . 2 Pu ’ n t e ’sim

I l i r t is l tr  Iniagaki hn ,is dum m m e cunns idenah ie wt irk n ’ m n lighnt scat re’n imlg I’rimrur dilute s m l utm ’ nnts  ‘‘ I bu ck c tup t i l ym nier s . lie h a s
a ls,’ tirade t ntok cn nla i wcmg lrt d ef et n ni i m ia tn , i m is of ultraimig h mm mtn lecu lar weig h t  p uml v s mymene anrd innn i ni ’ ,en h t i n n n m i s e r
c i m monm m an ’ ’ gt ap b t v wi nit sm v ren e- hu mt adie mr e cir poh~ mi e n , lie’ re ports t in n m t ire ’ cain st,’ j n a u are  irihlock b r u i t  d ihi ’ nck dii’
psn1~ m m mcr s inn t his w. t s I Ki’ taka , Inmagaki ’ s ctn lleague inn ti n s work , imas rece nt l y g mn m me t in ( fs nt ka an id sue s mn hse-

nte nm t is mmmcc it trim t fr i-re .

I, he l n mdutst n mci , Ltd . is a company producing cm ’al cemine ni t , unrac hrinery amid pctr ncb nenn i ica ls . W e v rs nte d t h e i r
Ilirakat.t Plastics Lahtoat ’ ’ rv amid talked wit h Dr. Toslnio Nagasawa . i)r. Na gasawa who ms a graduate of Kv ’ ’ t ~
Inmiven s it v . spemit twin years nit NBS in 1969.71, lie is a clever scientist w int i also bias a knu n i ck for app ly inrg giitrd
scie n ce n~’ s u r e  ve ts  practical problems. lie discusse d iris studies (if iminpact stre n ngn hn ot ’mrrn d ded plastics . A sse ’ rg i r t e d
piuutgen is as dropped agaim ist a tnolded plastic plaqune hacked by a steel plate wit ir a plu imger -mn natch ninrg socket . I)afa
were ta ken and treated statisticall y to show that tIme percent of broken plaques varied lin early witir heigint inf fail
mit tire plunger and hten nce tire energy of impact. Tire energy for whicir 50’~ m t f  time sanmip les brt ke was defined as
t he impact strengt h . Plaques made by imijectiun titolding are known to fu)tnil wit im thin layers of ’ f ine crysta hh ites
a t tine nnold b’aces , while plates foruried between hot plates are quite honrungcnc uiushy filled is m m  large sp lierut litic
structures. Titus , tine ratios uif impact strengths l’or h o t  plate f ’ormnied plaques t im inijection m olded plaques fu,r
po ls n n x v r m n e t h m s  lene , polypnimpyiene and nylon 6 were 10 , 5 arid 2 respectively. Amorp hous p r i ystvre ne sh owed no
et f ec n , w hmc iu is not surprising, but polyethy lene sh owed an irripact stre nigt ir ratio t nt 0.~ . w hich is: Tm ’ exanni inie
is inc u bm e m thncs e res m n l ts  were ctm nmsistem lt with the idea tirat t ire imnipadt stre ’mrgt h test is a measure ‘‘f crack ini i t iat i t ’ m n
amid prtnpagatisnn processes , Nagasawa molded plaques between one cold and uric hunt pln t t e . TIme m e s t n i m t n i g  s .irriple
showed t u e  fine c rss ra ll ir m e layer mini t he cold side only arid luad about half tine it iipact stren igt l m ra n i mm of tire bul ls
iiot-phnte tonmimed plaques. But , su rprisin gly, t i n s  result was independent of win ch side of tIne plaque wn is itTi ’

pacled in time test . Th ese studies suggest new methods tif injection molding to produce innmprove d iniipact s o e n u c t in .

Oth er interestin g work dealt with nylon fish line used in urmaking n ets for Japarn ’s in m mp tm rtan m t f is in intg im m d ustr v .
T ue line was runt tiirough lomnnic acid vapor at 80~

( for a few sect inids. Tin s solveti t dissolved air ext remi re ly t lnin
laser u) t tine line am md in that layer disoriented t u e  anisotropy induced by a previous draw itmg ‘f mine lin e , As a me-
suit , a slight decrease of tine t in two percent in tensile strength was observed . But , when a kmmot svniS inr tm nid uced
irmto tine line (which reduces tine tensile st renrgtkm) a 5~~,4 increase in knot strength was observed . l)r. Nagasawa
plan s I n  pu rsue further t irese importa n t studies of surt ’ace eft’ects ,

Other scientists we niet at tine l’Iirakata Plastics Laboratory include Drs, Sadao Iit ’slnino amnd I’Iiichi Ka n nmem
who showed us a large fractionation column which irad produced tire satrmp le fractionm s u sed by Onntigm ’s lahorat ors
inn K~ um t i ’ . W’e were ahso shown a stress-relaxation apparatus being constructed tin stud y relaxatio n of polyr rmc ’rs tin
different ga ’einus or vapor atmosp heres . This laboratory impressed us with its enmthusiastic annd productive g umiu p

ml polymer scientists apply ing a high level of science to industrial problems.

Osaka University bias had a long history beginning iiiore than a century ago amid including a period as m ’ mne
of the old imperial Universities. Tnuday it has ten Facu lties imncludinrg tine Faculty of Scien ce w imic im was esfaf ) .
hislied in 1931, Tiiis l’acu lts’ ha s five Departments , 41 ch airs , 37 professors , 30 as so ciate professuirs amid 2 1 ,tss ts t-
ant prok’ssmmrs. Tine l)epartn n e iut of Polymnier Science inas chairs inn polymimer synt h esis . cineniiical s f ruc t nm me t if pol~
mers , structural c hn e nmn i st r ~ oh so lid high polymers , physical chemistry of polym er s t n lu ntm mnt n s aird pol y rrm e n ithm~ sids ,
This Department is in Toyinmiaka , Osaka , 560,

In the labonatunry of lhiroyukn Tadakoro anid m is  colleagues , Yuiio (‘ Inatan ni , Masan mmic ln i Kohayashmi aiid (nt ire rs ,
th ere is an active and productive program concer n ed prinn maril y with t he structures , spectra au md enmerge tm cs of

crystallrne polymers. A note t in be published in Macromolecules proposes tire presence of kin k hands in iiiodiflca-
lion i i (a) of polyvmnyhadene fluoride, ‘[itese are offered as ani exp lanmat iumn ol streaks buiund between spots of tIne
same Ii and sanme k on fiber diagrams , ‘[lie kinks are associated witir pairs umf a cinaimi cinanigimig fruunii . ,. .  T(~ rC’ .
I ~T(~ . , , , t o , - , . FGT(;’rfl ’TTGT(; , . . .  Earlier wu mmk omi polyvinmylidene fl uoride reptnrted time nmreasur e m iren it
and am ial ysis m l tire infrared and Ra nmiatm spectra of three crystal knrmni s . Other recemif work hm. m s becm r ci ’ m m cen m ed
is t In t ine  polarized Rannian spectra n i t single .crysta l nm — ( ’ 36 1l 74 , p ntcn t na l enmergv c: t lcula t tonis ot tine sta ble packm nm g s



of pmi lveth nvienne , t Ineonet meal elastic m u d  uli amid ci unnt ti rniiat ioni of ’ sin gle elm ainms in a crystal lattice , and t ime struc f ure
of a ro nnr .mm Ic polyeti icns . Dr - T . Kotaka has just c imm iic to  Osaka from time inustit ufe t inr (‘ite nn mical Research in L~ t
is ineme hue sud s .t cuhleaguic in ! ii , luragaki. t he plans f un dun nnrechanical arid dielectric’ studies mit block copt)lyJneTs in
h milk . lie in as yet n ,‘ asscmnnhle his eqon pnirenn t

I lucre is a s - t g m r mt ius researc h progranin t it ’ polymer researcl r it t ti me l”acun lty of l’.nmginmeering i it Kyushu Uni.
vem sit S . \m n i nn t r t nd uc tnumnr t im tin s e f f ’intt ns given by Murtowo Takayanagi irf the Depart mnnent of Applied Chemistry.

lime Faeum l ts of I’ uu gm nr e e n nn t wins s na rte t b m m  19 11 . Graduate stud y was initiated irm 2 953 as a comml inuatmon of ’ the
unnden gm nndrt a te cou nsc , amid in i~r7 5 it cvtm ive d mmmlii a separate unit established by law, T he Facially , mt Fmrgincering
cium t i t st s m ’ t  20 de part mn rents t acit t)c pa r tmim em mt of a unat iommai university having a doctoral progra nmm is generally coiii-
posed m m f sns~ (‘ m ain , is ini m eac h (‘ itanr c ta niip nns i mu g tunic professo r , one associate professor , and twin assistants , to-
getinen wit h sti nnne t e c h mn tc tan ns aurd s n pt n m i nt al resear clners. The budget I n u n  tine Goverr mnmie nit is assigned to the (‘hair
as a unrit aund nmt nt ti tine irmd nvnd uta l t ,td mni t \ niemnhen , ‘l ine researchers in a given Ch air tend to f or m an int im ate re-
sca ne ht group with cotiimnon research projects. sharing t Ine coninion budget, Interdepartnmen ta l interaction is
generated amu sin g ( m a i ns  if tine research su bjects are attractive , Each Chair has its own research area.”

At prese nut iii the Facu lty of Lngineering. there are a nunriher of groups concerned with polymers. T. Ta-
kenmiura in the Depart nmuent of Applied Science was b’ornnerl~ a t heoretician concerned with viscoelastic properties
but ft i n about fifteen years has been an expenimentalist working on dilatometry, DTA , DSC, X-ray arid NMR
nieasurenu iemits under high pressure. lie is deve loping a high-pressure Raman apparatus. 1. Tanaka in tine Depart .
trient of ..\ pplicd (‘inenunistry us comicer ined wit h correlations of the chemical structure of polymers such as iononners
w mt hr bulk properties. M. Higuchi in the imistitute of Applied Mechanics prior to his recent retirenunent had been
c(nmice mnned wit h the establishment of fatigue life criteria for plastics. Tine work of K. Funatsu in time Department
of (‘henncal lntrg inneen ing is conce rnred wit h the rheo !ogy of polymers as is that of N. Mitsuish i in the Department
tif N unc lear Engineering. Prof. T. Oyama’s work iii tire Department of Applied Science huts been with molecular
con tm i r urm a t non ns especially those of folds on crystal surfaces. Recent work to be published in P um/n’ mer Jour nal is
cun ni c erned w ith surface iialogenationn of polyethy ie’nne single crystals . Time results of infrared and l)SC measure-
n-tents on such crysta ls are interpreted in terms of two types of lon g but regular and inmte rconvtt rtible fold struc-
tures , Professo r Motowo Takayamnagi’ s active group has long been concerned wit h time structural interpretations of
tine pimysica h properties of solid polymers. Recent work of interest has been concerned with the deformation of
poly y-methy l d glutamate. Piezoelectric properties were also measured t’or oriented film in the a fomni and found
to correspond well with the mechanical relaxation of the sante sample. Time Faculty o,f Engineering is mn 
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THE GEOGRAPHICAL SURVEY INST I TUTE: THE MAPPIN G OF JAPAN

H. J. Walker

INTRODU(’T ION

Japan , a nat ion with less t h an 4 percent t he area of tine LJn i iteeh States arid wit h virtua lly no dirum iestid energy
resources ‘ ml  m s  own , bias beconie the t h i rd niajor industrial nation in t ine w imn id ; m mm u l y t ire I S. anrd U.S.S.R. sur’
pass it. Such ann acim ievenu’nent , especia lly whnen considering the short spa n of timr t e inivtilved , is highl y remn ma rkahhe.
Severa l factors have been involved: energetic business leaders , effic iemit organizers . gmnvertime nta l du)( upera lm i ) n r .
willing students , ingenious techno logy, arid dedicated labor , iuntong them, Tineir miutput extends t r i to n mm mit n iat mi r i i . ed
electronnic equipmllennt to niamuumoth oiltankers , from delicately cultured pearls ti m elaborate slrore defe n se s~ snen m us .
and from tine establishniient of disaster research institutes to tire production nf hmigirly sunp it isticated maps. 1(1
surveying arid ri-tap nnaking — winich this report addresses—tine Japanese brave brurug irt t ineir abilit ies at working with
detail , t h eir desire for excellence , amid their artistic ta lents; the result : irioderni.dav tnaps t h iat  are a nnn u nmrg tire nniost
detailed and accurate in tine wor ld,

HISTORY OF MAP M A K I N G  iN JAPAN

Although an iii ticial map series cove ring all of Japan was csnmnpiled tnt l~ 2 I , in is genera hl , considered tinat
m odern systematic mapping did not begin until 1869, i.e.. slmort ly a f te r  tine Mcm ii Res tmur at n , inr . w hen a Surves
Division in time Ministry of Civil Services was established, During tire lf~70’s an m d lSXO ’ s several otirer s urvey and
m apping groups canue into existence , the most important m t  whic ir was a tnnit wit inin time Intelligemice .‘\ge nncy mt

the Japanese Arnuy, It carried out the irnitial wor k in tine estah hn s hrnrtenit of ’ t ire mria mngui iatio nr ne rwnirk cif Japan,

in I ~ X4 , after sonie 15 years of m m ,  ~mnm act ivity , a niu m nn hcr nut  m rnen gt ’rs , ari d a var ie rs n ‘I t e s n g n i a t r n n m u s , must
mniappurng ag e nme ’nes were connbined u nto omme iurganitationn , t ine Survey B unmea ni  ‘ i f  nine , \u r i i s  ann n n r g. n n m i / a nio rm f ina l 4
sears 1 , mm e ’r hecarnre the Arniy Lanmd Survey. ‘l’ huns Surves was iu p erann ve unmt mi tine end tub  World ~%n ni  II anmd dn nnm m rg
the near ly 60 years of its existence was responsible for tine sttrvev amid m mna pp m nr g ‘ n t  Japan . ‘[ire first basic tu npi n .
gma p inmcal map mi t  Japan was at a scale tub 1:20 ,000, llmiweven , because iii expense .mnd mnri l i tary e’s i ge’ m ucnes . tire
Surve y decm ded in 1890 t m  adopt 1 50 .000 as its pr tmm na mv su ’trkintg scale for t inptu g rap imic nriappitig. Nurirt l ieless .
it w as not until I Y2 ~ that t ine niappmnig at tints scale s ub t ime en tir e cn in nnnt ii wnt s ci unnrp ieted . ‘l’btese nn m a i ns . c tn m m m ptled
pnn iamtl~ b r  t h e  unse ‘if time m nnn h i ta ry .  cm , muta l n conventionn uni srg;r s th m at  w ere designed a ln nnm g n m n mi n t :n r s ’  hires , h r  addi’
ttun , t l i m n s e  nnuaps which had larger scales thranm tire 1:50 ,000 used t m n r  gen era l d mn ve nn m g e - were nnrost ly uuf areas of
s tn at eiz ne mn rup iurtan ice

Su it .r s t t ua tm i tn  pres anien i unmi m i ~ ‘ur ld War ii, a f te r  w inic b n t ine ’ \ r r m u s  Lnn u rd Su irve i isnis t uann s f cn red  tn t i re
\ lnn isnns m i t  (‘ tum is t ru c tn m unm ari d netnar m red t ine (

~crugra phnica i Suim s es ’ h nmst t t u t t e  ((;SI) .

IhIE (~i ()G RAPIII(’AL SURVEY INS1’l’flhl’l’ ()R( A NI/A ’ I It )N

Flue ~e ’ignap hmncal Survey Im is tit un ne , now urn uperati unm f u r  m iver 30 years , is tine ce nitral in n  cc’, m ien a mi d mnma ~ipnnrg
,can mtia t nin rn nit Ja p.tnr At time beginnin g ‘‘I 1976 it had a co nn mp len mm emnt tnt ‘)4 I ( ‘l’ah he I )  .nnrd a huidget ,m f  ove r S

hilIti nr m yemt 1 17 .5 million din llars ) . Ins tncm e as im n g itnmp o rtance um tine i-y e s  tn f t ine g mi v ernrn m mem nt of Ja pai m is re f l e c ted  inn
necenit budget t ru e nea s e s . h ive sears ago ( 197 1) its tt ta i budget was ~ .~~ hi il t itn m ‘ , enn ,  Fit — largest im ic icase , i cc mm nr e d
inn l’ 175 wbrerm tine hud get f ina l y eam was 1 , 1 hi lin tn nn yc ’ mu bn igh iem t i ma m n nine ’ I 974 level.
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IABI,l’ I

1)1 l’AR’l NII’NlS ANI) PI:RSONNI 1 .  I - I

\un mn m he’r

D m m ec t n m m
C i i  u mncillo r I
lm rspectom 2
I )e’ pan tnnrennts

\d nr mtt nis trat io n i I ff 2
I’ lann nmimr g 30
( ,cm u det mc t ) 3

l’opogra pbnic 116
( ;ecugrap lnic 115
Mnip Mannage mmient 127
(‘mustal I)ynarntics 25
Regional Surve y 234

(,et rdetnc Observations 12
Total t)4 I

( ,Sl is snrganuiied arou nd 8 departn uients (Table 1, Fig, I 
~. 

most of wh ichr are liucated in tine Inisti t utes build-
t nm g cotuip lex iii Tuik o at 24-13 : 3-chorrie , hhi gas iniyannia . Megnnro.ku . TIre nniajtur exceptions are tire 10 units of ’
tine Regn uu nmal S u m ccv De part mnemit. Th ey are sca ttered around Japant , rangimng inn location froni Sappor tm , ilokkaido
in t Ine r im i r t i r  to Nai ma . Okinnawa in tine sout im.

(;lODETIC WORK

lime  ( ,e i m eie tnc lkpart mnient wit ir mea n ly 100 enup hi iyees is resp umm ns ibl e f u r  mm nakimug groitnid control , astro.
nron m mnca l , ~rav mty ( lau d atid wate l). geonnragnetic (lamrd and water). groumid subsid entce , amid t idal sim m yes s itt Japan .
It is aism i respomnsible for Japa mnese survevinig in Amutar c tic a .

Su n— c 1973 . t ime [)epart mitent iras bectn enigaged in the es t ab lm s i n nm mentt mrb a nmew ge undctic nret ivork for Jap m n mm.
ifs n t s im n g hmig tn precisiu mni elect ro.optica l distannce nmiete Is it plans on revisioni ot tire 6000 first a mud secu mnnd murder
trn an m gm n lat it umi stat i o t is  every 5 years amid tine 32 ,700 third order stati o nns every 10 years. Tire station us are already
a mn mon g r i te nmiost precisely located inn time world amid together create omme of tine tigh test m netwt ’ rks to be f ’u nunnnd
aunyw hier e .

t h i s  conn tin unmtu s revi sut uni ‘ml tine luicat ionm of ’ benichmmu iar ks is acco m nm pan nied by a cu nm ntin uouis updating t nf t i terr
levels ( I n c  2 .\ I. L.evcli tn g 1)rectsionn mi Japa n is of greater critica l treed thran inn t m most c , n unnm tries because iii tine great
irrstnnhr h r t v m b  time land as reflected in severe eartiutn1uake activity and widespread subsidence .

S , t  leve l c i nann ge s are alsut t mi o mn it nred by tine Geodetic I)m npart nmuen i t . .\ Coasta l Mm uv e nmm emmr I)ata (‘en rte r is is
,‘ s t , t hh i si nem j inn ( Si tnt 1905 firm fine purpose of gathering amid disse m mrin ma tin ng tIre mn nen nmt lnlv tidal records w hmie ln a re
cm u ilected t lmmm nu i g im Jap anr Ins a nuimiher un organizations. This is hut (nine exa m nipie uif tire incrcasimtg role of tine GSI
as a cm n l lec tnve am id dis se mni i mtatinmg cemmter of data related to its overall activities.

Ih nmtn ug lu mrs ( , em ud e t nc Ik pa rt m mment , CS, is partic ipating tin t ine Im mt e r n na tme u m ma l Geody mnam mn ics P m m n i e ct , :n project
mm nga unwed h~ t ine Inn t i- ru nt mu nnnal (‘muumici l mit Sci e nmti f ’ic I. Jnmio mns inn 1970. Japanm s Nnrtici patiomn inic iudes rese at cit ennn
t ine ‘~e s1 emm n Paci f n~ Ocean Btnt t o nnn , nntanmt le cumivection , amid islamid arc ch aracteristics. It humu s unmnd entaken simnuha r
eeinp ir~sncai stu udncs , .ts tmnr cx amnnp ie, a st undy to determine t ime structure amid origin of several islanmd grourps with in
its political boundaries,
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l ine ( S i  .i~t iv i t y  p m n ’ha lnls r e ’ c im g mri i e d is p ute m rti all y tire m u s t  i um np m nnt mn n i t  by t ime pith inc ms t ine ( ‘ n n n st . t l  I t s
n ianm i nc i l) c 1na i t r ur ennn . t ine uin n tt cm ’ t rc entr ce b is t I n eart h quake predictiomi . Tim e m m matnm ac t t vm t s ill th is l k pamnm u te t i f  ns thue

~,i lie cti u i mr a mnd anna ls sri i t  t a r n  its ty pes of surve y data: data m,’tu hlec teu h by tither tur ga m i n/ui t i umm rs mm , Jap ant as w e ’ll .ms
( S I  ‘I Inesc sum s — s data nnnc lu ,le t i u n m s e ’ m m nenn t n , m nn e d abmn i ’ e’ inn ct i unm mec t i m u ut with hetmc ini nmar k lei ’e imm rg . Se nt I— sd c in a mmg es ,
ti dal mectn rd s , gr ainy suirvc s s . annul gen u nnna g nuem mc sunve s. lit ad ditn i ’ m r , S aneas inave hi-i-it e’sta h lnsi ned for spe ’ctn i l nub ’
se rvat to m m ant il omme (tine area a routntd I nnk v m i )  tmur m n nte mns nve u ihse rvat io mn ii mg . 2B), i ’ venm t ilitnlghr m m m lv rcc ennt l y esra h-
ims l re d. tIne (‘ nunsta l D nrann n ics Depa m tunmemnf inns heco nmme time ci nmtrd i nn at imng agency b nm n c a nn i n qm n. t ke p reml ict i u i m n inn
Jap amr Ins I ) m m . c t , n i  t i m id inc thu ni t furs I ) ep a m tm nr e t i t .  being sun niew . was u n d e r s t a f f e d  anrd thrat as else ’w h mene it i s i s

d it t icut l t  tn  mu rc ne ’ase ’ min i-ot her s  he’da use n m f  bmnmanrcn , m l c mui m stm att r ts ,

(, l’ (X~R.\PhII ( ’ WORK

T Ine ( enn gmn t pb mic I ) e p ar fn m n e mnn t if  ( ,Si Itas respotnsi hilities equally us dmvcr se as n h m m ise mif tine Gc’ndetie ’ 1k’ -
partn n nen n t . t i n  exar mip ie . it is em ug ag e d nun uniap cn m n m np ilation and revisiomn . laurd use anrd lau d ctm nditiour si tu ies s , wa te r
use suries s . dis ast er s un mve ’ys . ,icearr de vc hm pnn re nrt surveys , annd in gatbr er mnn g of data f u r  t ine N:nt i nnu ma l Atlas ,

‘l i re producti mm n m t  ianrd utse rrnaps heganr inn 1952 and to date m ean s’ twui -tin irds tn t  tine c mi u m rtr v  Inns been
c nnvere d at a scale m i t 1 50.000 wn t hm tine ex c ept im im n nib hlokka ido where the scale is 1 :200,000, Tites e mnnaps are
icns useful in a denms els 1xm pulated c mn u u rt ry  like Japamr. Wit h time heavy pressuire place d mini virtually every sp m nm tnt
re latively level land ( mn n nly I ’ S  of tine t u r ta l  of air already snnuall area), any cimange in use nmnunst he udi cmun uns lv c nn-
sidered , The earliest land use nrraps were prepared for tine less developed area s (i.e ., ib um use areas wi mere b a nn mm ntm g
and forestr y were practised). Mu m re ne’c e nrn l v . hiurwever , lau d use surveys inave co mncentrated tunn large c nt i e s  amid thr en ir
environs prinuiaruiy because of industrial ex pamision amid suburbamnization , Because u rf  tine greater detail muced e m l mm
these rm i m mre rec e mrt develunp mt ie m mus t mianny of tine lanrd starves’ maps have beeni produced at a scale of 1:2 5 .000 snn m ce

Lamnd c u um u dit iomn m ap s are iam md c’iassm f ica ionm nuaps based on iandl’n,rmm is anr d tither pirysical f e atu i r  en s ( l u g .  313).
Timese unmaps brave a tw nn.bold pu irp nmse’ . f irst . t h ey  are urt val ue in tine estab l tsh n n nne m mt tn t procedures t m nn pu e i c nntmm ’ nn
o f d isasters .  sec unnd , when r used alomig wit lr tire land use ma ps , t hrey provide a nniajor e l e mn ne m r t inn e t f mc i e nn t  neg iui unal
land deve imnpn uient.

I)isaster surveys are one of tine nmrost important assignnue mnts of tine Geograp inic Depart nn m et r t. Land c imainge ”
caused by floods , earth quakes . lamndsl idcs . avalanucines , and subsiden ce are routine ly sn n rveye d inn nur den to deter-
m i m e  line re la tm ’ i mn between cbmamtge arid cause. Altinoug ir tine 5 disasters ninemutioned abuse are t imu nse m nn u mst likely t in

conic It , nmm inr d first - n)t iners ais m u mapped are snowfall , heavy rain, and pollutioum. Tire m nse tui ness tn t  sumch s r n n ies
and t ine un iaps fi nal result iras been dcn nu um mnstrat c d nuany tim es ove r time years.

An examni p le un } mtu w suchn d isaster surveys imave led to land condition n-taps cani he illustrated by time starves
that rcst t lti -d inn tine dev el opimmermt m i t  the I :2 5 ,000 flood prevention nirap series; a series ti - tat now eu ’ vem s al l n u t  tIne
nnrainu b’kutud areas iii Jap a im. inn 1959 a large typ iioonn c:tused severe f lotmding in tine Isewamn area mi t Ja pa m m , Sntbse-
quent surveys by (,S I sh owed t i nat timere was a close relatio n sh ip between f loodin g amid landf ’urnii ammd led (SI rum
deve lop a f lt m mn d-laun dt ’tur mni c lass ml ’icat itnn . Using t his chassificatiorn , GSI issued its f irst t lmu m ud nnaps itt 1960 (time
s eam fmill t iw inmg its stud y). Originaliy t ine n-taps were in pairs—one , a flood knttdf ’ornn m nnmap . tine unt iner , ann e levat ion i
and flu mu md pte ’ v em nt ton ntap. u n  I ‘)64 , these niaps , after mtuerging tinemuu in to t u e . wi -re ri- m ann ed “iannd c m ’ mudnt i m m un
nnaps ”

Onue of tine ninumsl recent emide avons tni t ine Geographic Departnrnenmt inas been concernied wit h t ine stthaqueous
p u nrt u m m nm s uf cmn astal areas. Time nmmap s resultin g ironin these surveys are being produced at several scales amtd innciude
a v an met s u~f detailed i ,mfo mnm nat iomn (I igs. 3A amid 4). Th eir objective is m nma n n it ’unld , Wit im t h e  growin g mnnnix ur ta mmee of
near si t m ’ nc waters iii tine live lihnotud of Japanm , t h ese munaps are alread y proving valuable as a source m it ’ i m nf unm mina t io u m
in phanmn nin ng.

‘l ine Geographic Deparlnnenit is alsm responsible f’or t ime production of mn-taps of tine large lakes ( nmost i y at a
1:10 .1)00 sca le) and tnt time major river hasinms ml ’  Japan . Most of t h ese ni-taps are a iart t n t ’ t ine water use series mr m a m m s
of whic h h ave he’ ent counipi led nnm cooperatno nn wit h time National 1._amid Agemicy
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MAPS AND A ERIAL PUOTOGRAPHY

Altlnough most of tine activities listed above lead to the productuumn mit  maps of various types , t here are m n nm ure
genera l maps that regularly issue fr m n m nn (,Si. These ran ge fronnr very large scale ( 1 :2 .500) maps to very smn rall scale
(1:3 ,000,000) maps and are desngmned for a variety of purposes.

Must maps are now made from aeria l photographs. Japan has established regular routines f u r  photographing
Japan. The standard photographic scale erf 1:20 ,000 is used in t he comrtp ilation of maps at 1.2 .500 and 1:5 ,000
sca les. Maps of this scale are restricted mainly to the areas where land development projects are planned . Because
of rapid land -use changes that take place in urban areas they are rephotographed every 3 years; t u e  rest of the
country every 5 years . Much of this nnappmng is done by private companies under the supervision ot ’ GSI,

Aerial photographs at a sca le t ub 1:40 ,000 are taken t’or use inn t he cm mmrstru ct ion of the 1.2 5 .000 m mnt tt m nt a i
topographic maps w hich are considered the basic maps of Japan . The pruduction unf t hese nnnaps is pmmssib l y the
urnain cartographic task of GSI. Before 1964, the base map of Japan was at the 1:50 ,000 sca le produced hebm i re
Wor ld War ii. During t he past 10 years however there has been a conversion to the 1.2 5 ,000 scale amid present i~
near ly all of Japan is so munapped. These maps are updated at intervals of 3 , 5 , and 10 years dependimmg on tine
rapidity of change in the mapped area,

The use of color aerial photography was initiated in 1974. When the flown scales of 1:8 ,000 and I : 15 ,000
are combined wit h the advantages of color , these photographs are making possible an increased accuracy in
Japanese topographic niaps.

Medium and small scale maps are also issued by GS1. In the main they are compiled from large scale minaps.
The 1 :200,000 (130 sheets) and 1:500,000 (8 sheets) sets are completed; indeed, some are present ly in a third
revision.

T HE NATION AL ATLAS OF JAP AN

In 197 1, GSI began compilation of the National Atlas of Japan. It will be comparable to the one issued a
few years back of the United States. The Japanese version will consist of 180 sheets which will be representative
(it Japan’s economic , social, and cultural aspects. A committee of over 50 experts (about evenly divided between
acadent’nics and governmental specialists) has been involved with the Atlas f’rom its inception. Arranged so that it
w ill portray the regional characteristics of Japan , it contains 13 parts: I. Genera l Maps , 2. Ph ysical Features .
3. National Development and Conservation , 4. Population, 5. Agriculture , Forestry and Fisheries, 6. Mining,
Manufacturing and (‘onstruction , 7. Transport and Communications , 8. Foreign Trade and Flow of Goods .
9. Connmerce and Banking, 10. Politics and Finance, 11. Social Conditions , 12, Education , Culture and Public
We lfare ,and 13. Regiona l Maps.

T hematic n-taps are beinng produced at scales of 1:2 ,500,000, 1:4 ,000,000, and 1:8 ,000,000; regional mi-taps ,
at a 1: 1 .000,000 scale and city maps at 1:100,000. The Atlas will be 42 x 59 .4 cnu m m  size, consist of 400 pages,
and he produced in 12 colors. An Enngiish edition is being produced whicin will be ava ilable for 80,000 yen fromnu
tine Japan Map Center , d o  Kudan Ponpian Building, 8-8 Kudanminami 4.chome Chiyoda-k u, Tokyo , Japan 10 2
as of March 1977. A brochure about time Atlas has been issued by GSI.

THE GEOGRAPHICAL SURVEY INSTITUTE: A1)DIT1ONAL ACTIVITIES

GSI , as noted above, is the central surveying and mapping organization in Japan. However, it is by no
means the tini ly group so involved. in fact , there are over 5 ,000 private survey companies and mi-tap reproduction
agencies throughout the country (Fig. 5). These agencies receive technical assistance and guidance inn their own
operations as well as doing occasional contract work for GSI. GSI is also responsible for conducting the national
surveyor and assistant surveyor exanninations held yearly in Japan.
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‘re4mn ical personnnnel are trannned at tIne ( munnstructionn Technical Training School operated by GS1. Th ere are
two regun han cout rses . eac hn m im ic year m n  dunnation. Tire first year is design -ted for new employees; tine sect nd f(ur ad.
vannccd employ~~s . T hrene are also miccas iomnal shnort courses h eld for tramnim ig in new amid advanced tecbiniques.

A lt lnunugin ninost of GSI’ s act ivit ies are focused on Japan , threr e is work comnducted under two different
foreignn fornirats. First . GS1 is a nra jor partici pannt in t ine Japamiese Antarctic Programni some aspects of wIn ch were
described above , Secornd , it is deep ly involved in furnishing technical assistance to developing countries. It also
has educationa l progrannis for tine training of foreigmn surveyors and cartograp h ers. To date , foreigners fronu mniure
ti-tan 20 countries have studied in timeir training programs .

CONCLUSIONS

A ltimough m GSI bras a very efficien mn operation it is extren unely crowded in its Tokyo quarters. Despite cranmped
quarters (w hich son-tie sociologists ni-tight prefer , because of), t ine output has been of hnighi volunnie amid high quality.
In addition , as best I could deter nnu inme during a short visit to tine Institute , scheduling is realistic and scinedule.
maintenance is comiimonnly achieved. The major difficulty with suchn facilities is the limited possibility of adding
new eq uiprnemrt (sm m nne of which is beimng developed by GS1 itself) as it becomnies available.

Tine difficulties inherent ii; crampe d, outmoded quarters will soon be relieved . Threre is presently under
com’mrp letion a GSI comp lex in “Tsukuba Academic New Town” as t he Japanese call it. A 19 hectare area hras been
set aside within 2 km of the University of Tsukuba , itse lf presently under completion (see the comments about
tin s new deve lopment by M. A. Bertin on pp. 55-56 of Vol. 1, No . I of t his series). The main building is now
connplete and GSI is scheduled to make its move from the Tokyo site to Tsukuba 60 km to the north in 1978.

The Japanese are generally anxious for foreigners to see the quality of and detail in their work; cartogra .
phers are no exceptiorn . They are justly proud of their maps and most , if not all, of those produced by GSI are
ava ilable to the public. Tine Japanese public itself is fond of maps. Thus it is not surprising to find a wide variety
(nearly all in Japanese , however) at train stations and bookstores both of which are numerous throughout Japan.

As a postscript , it should be added that most of the material and diagrams in this report are fronnu a 28-page
bulletin published in English by GSI in 1976 entitled “Geographical Survey institute.”
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Figure 1 . Organization and work flow of the Geo~~aphical Survey Institute.

15



a a

A B

£ ‘0

“I’ 
£ J  Area of intens ified observat ion

~ J Area of special observation

Figure 2. Japan. A. First order leveling stations and roi l n’ ; . ,, “ 1 mreas for eart hquake prediction.

S~A BOTTOM A . ORM CLASSIFICATION B
Eamsn ng
~~~~~ po,nt R dge Iyp , Vall ey t ype Lo neam’ and

Past espos.d 
~~ ~~~ ~, ~~lt. or o ut ,,,, t ype

at no. wat N 
b.sch rd. ~~ 

Coasn& pla In 
n~en l ue

W•ns f ur ro w 
‘ 9.sakw l,nI T,da I cn.Sh

Aar.a.on Ban Aras undle
pmanform Trou~$t construct Ion ’ . ‘05eV

V.rp siMp slop. or ~~.dlIfl5 ar ~~Submar,ns cu ,tf Low wat~ un, a
Wsv. ’bu ’ft Subma rnn l V e ry Stee p

0th. .,ovonsl t .’nacs cls.nr’rt usm sarta CS 
~.tmp ng g roo nd

Sunkut’ ‘.54

~~ ..m.~Sh.d - ,.. .,. ~~~~ ~ ., .

‘,,_n, ‘ .~~Pe 5n ,p,m elenatson- . , , O h ”nun S 

a 
t.C~ R d ~e Flood pla n [=11]

Gentle st ops

Sobm.. ns ~~~~~ 
Cstd ,on cm ,ft L_..,,, Coastal pm.,,, [Iii]

Sub”.,’
.a n ne y sn.

Pn.c,p,ce roc k ~~~~ D.mma

Figure 3 , Portions of map legends illustrating detail used. A. Land condition map of coastal area . B. Land cond it ion map.

16



a

- :~
‘
~

‘

h

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

1 l
1

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I

Figure 4. Land classification model of sea bottom.
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Figure 5.A. Prr.ute company personnel B. Private survey and map reproduction companies In Jap an.
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FLUID MECHANICS AT THE UNIVERSITY OF TOHOKU

Leslie S. G. Kovasznay

Honshu, the main island of Japan , stretches in both the northeast and in the southwest direction from
Tokyo. The northeastern region called Tohoku (the word actually means northeast in Japanese ) is considered the
harsher and poorer part of Honshu since both the land and the climate are much less kind to the inhabitants and
life in general is much much harder than along the southern coast. On the other hand Tolnoku is rich in folklore ,
handicraft and tradition, The largest city, Sendai, is located quite close to the Pacific coast , about halfway be-
tween Tokyo and the northern tip of Honshu.

The University of Tohoku is located in Sendai and it is the legitimate successo r to one of the original five
Imperial Universities in existence before World War II. After the war the number of national universities increased
rapidly but Tohoku University is still considered one of the more prestigious national universities. The university
is spread ove r several campuses including the new Aobayam,~.k~~’tattch i complex built up in the last ten years.
The total enrollment is about 12 ,000 students; of those t1i..~,. .~ IC about 9 ,000 undergraduates , 1 ,500 graduate
students (including medicine), and anot her 500 students in the College of Medical Sciences which trains para-
med icals such as nurses and medical technicians. The teaching faculty consists of nearly 600 professors and about
the same number of associate professors. If one counts only those two faculty ranks the student-teacher ratio is
abou t 10:1, quite a favorable fIgure . The tota l teaching staff is about twice as large (nearly 2 ,400) and it in clud es
a small number of lecturers and large numbers of assistants. These latter correspond roughly to graduate student
assistants in the United States except for the fact that in Japan their position is more secure. The total budget of
the university for the year 1974/7 5 was close to 5100 million.

The organization of Tohoku University can be given briefly as follows: there are 11 Faculties (undergrad-
ua te divisions) and 10 Graduate Schools. In addition, there are 8 independen t research institutes and a number of
smalle r , semi-attached groups. As far as fluid mechanics and related topics are concerned , t he most important
group is located in the Research Institute for High Speed Mechanics (KOSOKU-RIKIGAKU-KENKYUSHO or
KOSOKKEN for short). It was founded during the war in 1943 by an Imperial Charter but it was reorganized
during the 1950’s. The research areas cover fluid mechanics, bo th bas ic and applied, directed mainly toward
applications to high-speed hydraulic machinery, such as pumps and hydrofo ils. The Institute essentially serves
the mechanical engineering community while the fluid mechanics needs of the civil engineering community are
ta ken care of in the civil engineering department.

For more than one generation the leading figure of KOSOKKEN was Professor F. Numachi who was active
in the creation of the institute and was its director until his retirement in r962. Professor Numachi was a student
of L. Prandtl in Gottingen and he has tried to recreate a research center of comparable importance in Sendai.
Professor Numachi is now in his late 70’s but is still active in research as a Professor Emeritus. He is a very strong
personality and exerts a palpable influence upon the group. Most of the present professors of KOSOKKEN were
his students and about one..half of all research problems were personally initiated or directed by hini.

The present Director of the Institute is Professor H. Mural, presiding over a staff totaling almost 100
people. The academic staff consists of 12 full professors and 8 associate professors supplerinented by a com-
parab le number of lower ranks . Professor Murai’s personal research interests are centered around high.speed
water pumps. He showed me two major facilit ies: one is a single stage axial pump test stamid w here lull scale
pump rotors with supercavitating blades can be tested. The other facility is a cav itatiomn water tunnel. In the
cavitation tunnel fundamental studies are being carried out on tine influence of up-st reauii turbulence on cavi tatio n .
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The turbu lence is produced by a grid , and by chamig imng the conf i guration both t he intensity and the char-
.nct er is tlc length scale of the upstream turbulence cain he varied . wini le the cavitat ion pattern is being studied by
using f 1os~ visualization techniques.

In order to mineasu re turbulence in high speed water flow , t ine group has per iected the nneastiring tec hni que
based omn using a vemy small total head tube followed by a smal l pressure transducer . In a typ ical contiguratio mn the
tota l head tube has am outs ide diameter of 0.8 and a free length of 3.8 mm protruding ahead a la  cylindrical body
that Inouses t he pressure transducer (a semi-conductor type pressure transducer wi th a diameter of 3 mm placed in
a cy linder of 8 mm diam nnete r). According to the linear theory, t he principal contr ihution to the observed pressure
fluctuation is due to the str ea mnnwise component of the turbulent velocity fluctuation. Nevertheless , t he static
pressure iluctuations are also sensed and these may be due to sound getnera ted elsew inere in the fluid. In some ex-
perimnients an add it iom nal static pressure probe is placed nearby (e .g. on tine opposite wa ll) in order to subtract (at
least the low frequency comn iribution) the static pressure f luctations originating either in the wall boundary layer
or in the pumnip impeller that drives tine tunnel. After having used the above described tecinnique to “clean” the
signal , furt her signal analysts is performed. T inere may be the det er m ination of eitiner the autocorrelati on or the
passer spectrum , or alternately tine measurement of the probability densii~ . Details are available in Murai . H. and
linara . A. “Measurement of Turbulence in High Speed Flow of Liquid ,” 75-AM JS ME 8.1 1, a paper presented at
the J S M E - A SM E ~ joint meeting in Honolulu, Hawaii March 24 -27 , 1975 .

Professor E-mer itus F. \ummnachi still supervises tine research work in two major facilities. One is a cavitation
tunnel for a single hydrofo il and the other is a cavitation tumnnel for a cascade of hydrofoi ls. It should be men-
tioned here that about 1/3 of all publications that originated at the institute are related to cavitation in one way
or another.

Professor II. Ito is performing higln precision nneasurements on hydraulic coinnponents , such as cursed pipes ,
bends , 900 

pipe lumic t iom is as well as metering orifices. His newly designed meter ing nozzle was recently adopted
h~ JSME and in addition he has received a prize from ASME for his pioneering work in this area. The new nozzle
des~gined by Dr. Ito Inas ann elliptical contour while the previous ones were made up from two segments of circular
arc. The behavior of discharge coefficient of tine metering orifice as a function of the Reynolds number is both
smoother and much more predictable.

Heat tratnsfe r in two-phase tiow is the subject of the researc ln of associate professor 1. Aihara. Here tine two
phases are air and glass beads. The sm imallest beads used are of a diameter of 40 microns amnd they are rather utni-
torm. Having no smaller beads in the h o w  one can use 30 micron diamete m pressure m oles without any danger of
c logging. Presently the concentration of the beads represents about equal mass in tine two phases but Professor
Aihara hopes to increase the ratio by a significant amount . Natura lly there are peculiar prohlenns for this type of
two phase f loss . e.g.. the high-speed motion of tine beads has a polishin g ef f ec t  urn the solid surfaces , t he pipe
inner surface becomes highly polished and the total head tubes also suffe r some erosion. The heat transfe r is of
course great ly affected b~ tine presence of iic solid plnase . The primicipa l flow configuration is a stra ight cylin-
dr ica l pipe with fu lls developed tur hulem nt flow. Since tine flow velocii~ is rat lner higln (

~ 40 rn/see) the gravity
effects are ounor cvemn in a ho rizonta l pipe .

There is a snialler hut continuing effort in rnagnetohydrodynam iiics (MIlD) researc h under Professor S.
Kamnyanna in an electrically comnducting f luid (hotin mercury and potassiuni chloride solution in water are used
as working fluid). T ine exper iments were shown to  me by Mr. K. K nke amnd lie e~plaimned one of the configura-
tions explored . This is the f low between tw o parallel disks where one is stationary am nd the other one is rotating.
The stationary disk has a hole in the ce mnter and the flow is forced itnto the gap between the two disks. TIne be-
havior of such a f low under the imposed ax ial magnetic field is being studied over a range of paranneters. Pro-
fessor Kamiyama has presented a caku latiom n dealing w it in such a emnnfi guration at t he JSME-ASLI Imnterna-
tiona l Lubrication Conference in Tokyo in June 1975 under time tit le of “Inertia i ffects of Luhiicatimng Flow in
nIne \I Ill) ll~ drostat ic Thrust Bearing. ” Liter Mi. K . Koike showed mine another configuration. It consists of an
oseill at imig plunger place d Into a staimant pooi of electrically conducting fluid . Incipient cavit atio rn is strongly
mmilluen ced by t he prese nce m t am axial moagneti c f ield, The plunger is dr ivetn at ult iasonic f requencies and the
magm net ic field acts is a harrier against radial flow so it enlnatnc es cavi tation e f fe c ts .
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An ex:~ernment ainned toward clarify ing tine ingestion air bubbles into a liquid is perhornieu on ten tine
direction of Professo r H. Ilasininnoto and the experiment was shown to tine by mi s  assistant Mm . S. Sudo. \ large
beaker of th u d  is shaken in the ve rtical direct ion by a mechanical shaker up to am acce lerati on amplitude of 20 g.

One more new facility was shown , a new low turbulence wind tunnel directed by Professor R. Kobayashi.
It w as constructed recently annd it Incorporates all the technical know-how available in the literature. The working
section has a cross section of about 2 meters by 2 meters and it is about 6 meters long. It was build at a total cost
of about $350 ,000 .

The.e are several professors who are interested in initiating experimental work in turbulence , but at t he
moment t inere is no experimentalist with the necessary expertise in turbulence measurem ents. As it was exp lained
to me , the main reason is t he lack of a university position for such a young man. Upon my insistent questioning
they sand that the only solution is that the interested senior professors themselves will attempt to acquire the
necessary experience with t he measurement technique but this will certainly slow down the utilization of the new
ta c ility.

In addition to those described above there are other experimental facilities briefly mentioned by Professor
~tu nai.  One of t hese is a test stand for Francis turbines (Professor S. Saito); another is a shock tube tunnel (Pro-
fessor \l. Honda and Associate Professor K. Sakaya). There is work going on in supercav itation (Professor R.
Oba), fluidics (Professor H. Hatanakaj . and cavitation in oil (Professor S. Sato).

The other group concerned with fluid mechanics is the Department of Civil Engineering where Professor
K . Ktmura showed me the facilities . Naturally, here the orientation is more toward civil engineering applications
mname ly free surface flows. Correspondingly most of the research is being carried out in a flume with three “legs ,”
all using a common power plant. Each leg is dedicated to a different type of flow. One may be called a “regu lar ”
flow. Another one is used for stud ying sediment transport , and the third is for stratified flow. The density statifi-
cation in the latter is achieved either by introducing a salt solution or by heating. The newest tool was recently
introduced, namely LDV (Laser Doppler Velocinieter) to measure both horizontal velocity components in an
effluent flow. The research themes actively pursued include studies of flow in porous media , experimental studies
on soil erosion by ic~mnfall, rheological properties of mud flow , etc. From t he general orientation of the civil engi-
neering department it is evident t here is no duplication or even hardly any overlap between the work in the Civil
Engineering Department and that of the High-Speed Mechanics Institute.
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NIHON UNIV E RSITY IN K () RIYAMA

Leslie S C. K ovas inay

\ uitnnui I t i i s c f s i t \ ,  outs’ of the large pn iv atc universit ies of Japan , was fou nnded in liii ’ Mel1i era itn I ~~S7 . Its
‘ I n f n _~st I m i kvm camp us is k icated inn t u e  ce m nt c m nut  the n_ i i~ in Kantda , ann ars ’a t h at us cunstdered to he t Ine bueart n it

iml d ido ( t ime uiai tn n _ n _i t  I i m kv i u  before tIne “m mp s’mning~ mit Japan iii tIn s West). T u e  c mm rmt in ummmg cx pa m ns ui nrn of tine C l t m
amnd ~iic ‘n kv i i ueket i mì g real estate prices g ran luu a ll y su tf i is a t ed tine var ious academnntc instituUons in tine mild pami u t
ti ne ci ts . ( iunses luenuti v . \m hu nn ti rniversu ns h,js sp awm med a number  of satell ite campuses m u  tine greater Tok yo urea.
rlne unnm ’st utt ipo m ianu of th u m n_ s’ is in ( hiha . a distamnt suburb cast of T u m k ym i Ha~ .

lii additiotn tmm t hose i t t  the greater Tokyu m area , Nibtin Universlt} hnas crea ted urn e nt i re l y new university
canipus f a n fm unn Ts mk u un the cit~ n _ ut Kiniyama in Fukushima Prefecture. Tine city mit Kiriyanna is small by
Japanese s n,tu n n_ I a t d s . havim ig sliglnnl y liver 100,000 iniha hitants . It inas an industria l character and although it is not a
hamh &i r . it is rel at i vels d u n _ c  t c n t ine east coast of Ilotishnu near tine Pacific Ocean. It is located 225 knn from Tmik yii .
a hnnut halt-wa s between tine capital and tine bustling city of Sendai Before World War II the leaders of Nuhion
t nnversi ty fe lt an imn lpor ia nnt need for engineering education in that rap idly industrializing area , so in 1937 they
estah hnsined ant c ngt nec rmmng f a c u l t s  inn Kiiriyannna linis new emngitneerim ig facu lty inn Kiiriyanina is quite independent
of tine uric inn I o k v m  i except tunr  tine tact tinat tIne chief executive of tine tiniversitv adtniinisters all campuses. Since
in Kii ruv atmta t h e re is omnls a s muig le faculty,  nannnely Fngineeritng, t ine Dean of Engineering, Professor A. Tonogi , is
also tine dc-f ac to Pres mden n - mar ( hancellor of that Institution

A t n _i n_S w umrds minay be useful about the power structure of the Japanese private urniversities. They are sonie~w h a t  d it ter e mn t f rn mn t h e  American private universities operating as nonprofit institutions. Time office of the presi-
dent (( ,a ku’chi mn) of a Japamnese private university corresponds niucin minore tn _ n am academic vice-president in the
Unuuted States then 1m m t u e  of f ice of tine president. This is so because in Japa n the president ’s office does not in-
clude the resp nnsihility for t he fi n an cial operation snf the institution. On the other hand the Board of Trustees
I Rnj i-k ai ) have a runmnre direc t role in tine fimnancial nupelatiun and tine (‘Inairnnian of the Board ol Trustees ( Riji -kai-
cliii) m o lds t i u~ actua l financial pnweu. An nuu t iner amnd a more subtle differe nce is t i nat tine nnembers of t ine Board of
I rustees ( Rip ) arc getm erousl y compensated for t h eir labor (at a rate t h a t  exceeds several times t ine salary of a
senior professor). Because m l  th Us generous re rnnunerat iomn , tine position of the trustees is often ninerely a sinecure
f o r aging pub lic figures wIno serve only to rubber stamp the decisions made by tine (~itairmna rn of the Board. For
th u s very reason the nnemnnhe rs mi t tine Board u n t  Trustees are usualls quite reluctant Iii resigmn fromnn tine Board even
iii the case of a uuna)or em nrntr s nversy (as occurred during tine large scale stude mn t disturbances irn Japan around 1968 )
F ur thernut iure . t h e re  Is flO effective mechanis mni to reca ll or rennove tinem since in practice they are appointed (tech.
mnica lly uinil~ proposed by tIne (‘hairnna mn of tine Board so in a way they are t hei r  own “cuu nstit uem icv ’ arid for all
prac t ica l pur poses ti scIf-perpet uating body.

If mine adds t in  thins fl ue fact t h at tIne private universities in genera l do not qualify as nonprofit corporations,
their t m nnanci a l and adnum nistmat ive chamac tem can be quite dif ferent frninn a typical Amincrican private university
wh ich must caret oIly satisfy tine in terna l Revenue Service ah nut its nonprofi t stat us amid where tine nnennhers of
time Biiard of I t  u s t n _~e’m urn general imu i v s ’  rio inve rt fIrnauucma l benefit fronn n their position An oth er itniportant differ-
cnn_is’ is t h a t  mlii m n _ I  nut tine private umnivers ity ’s inconnie is fr n_ nnnn t uut~~nn and entranice exannninl aliotn tees . The latter are
n _ l u t e  h ig h arid us the mat uo of adunuissions Inn rejections is very large , tIne end result is a ss nrt of subsidy paid by
ihioss’ rejected I’’ sui ppunrt thi s ’ su ccessfu l applicants. Strict’ the private unmivers ities are so dependent out tuit iom i . tit es
are exi rerniely snultierable I nn  pressures e xeut n _ ’d by t Ine prospective eutip imu ve u s  nu t  their graduates B~ tints pressure
t h e y  are co nsta ntl y inn danigs’ n m i t  hecuu nininng nm ic re ‘ ‘ t ir i in _ Ii i m tgn _ choo ls ’’ t i m !  t his’ n_ n_ lu t e coll.iu n_ n_ ni nk cr s i e a l l ed “sa lary — tnn e mu’



in J.ip.uun in _n hnm u hniu 1rs ’ t i n  _ i l u f s ’ t im t i e  em n u i mhnm ~ unuenut at n_ O mi t ’ im m n h u m m u t _ i m l t  la ige c mnuu ip _ t uu n _  I huts  C n _ m m i u ’ ) n m t u n _  t i ne ssu i n c  s m ut

pled wit h the s t u n n n t g  acaslc n m i mn _ s lu m um n i uma mi c e n i t  thi s’ pmes t u g i n n u i n _  n u _ m t u i m m n a f  i u n m m n _ c t s u u i n _’s mum _ ike t ue  p r t v . u t e  tn u n_ i n sIt S 5

pnu sl t i m u n t  dilute pueeariou us . Iuu t puu rtuzit u n _ i ’  irun us uue d i f f i nuu l t  i n n  in ni ng ,uhm iu i t  ‘_ n_ l i e u t h i s ’ self .pcu ;v ’n m i , i t t u m e  it n ,iu d of
r tnu s nn _~s’s ann _ u inn gemne nu l tpu tc n _ .. n t t l c t t t  n _ s i t u  th is ’  s t it  mis  q iunu \ eve r th iehc ’ s  ‘ nu t s ’  f u n _ is i C t i i .5 i iuu i ~’ e x c e l m t u m m u t s  t n  thi s ’
rule.

Let us retum m i t i n  \uliiini ( l m t 5 n _ l s i t~ urn K~u r u ~,iuuia . Iii t h e  kuca l u n _ i  it us m u 5  mn _~5u i gI m m i S  , in _, mi let it ic u u u s t m t u u n m u u u u .
S i u t n _ s’ the c m t n _  is w e ll b’ cs ‘ t i m!  tIne sn mut i um n i i t uu i g  a~e.i i t  u t l e a t m i m I , k n _ , n  th is ’ t an _ m i t t s  n t  en u g i r u e e n u n i u .  sn_ is ib Is’ t ’  t n_c lu p
its s i wi t i ni dcpcmin _ i emut t _ dn , un. in _ tn _~r . I h un ’ n _, u mnr p u n _ us I. iugn _ ’ a nm ~_l . i t t u i n _ i I n _ e . Flue v u ta l  s t a t i s t i c s  alL ’ is t uu l hm n n _ n _ s

Imutj l  _ m us ’ a n i t  the c . mt t i p i u s  3 n , i J u t t t O  uuu ~
This ’ tm ut i l  t im n i l  5[iJn _ 5’ ~u,S 0t) nti 2

1 lie total e t inn _ i lhi t t e t t t  i~ 5 .4 Utt stu dents nut ost ls uni ds ’ mgn a d uatn _ s although t h u s m c  .in about ~t f . iu u )  g r . i t l ~une
stu dents

flue u n t il teacining s t a l l  (i n cluding snimnne a dumm u tn isn ma t i  ‘ u s ~ ni uutn hc rt ~(X).
I)e pau t t t ne unts art ( .enne ral 1~n_ l uc ati n_ u ni . ( u n _ i l i m n gum n ee r m n ug . A i n _ b u i t s~. h u e , \ l ec l i . i u u in _ a i  I mu gu uu n _ u s’u u r i e  . m u d ( t u s ’ui iica h

I uumti m ms ’ n _ u m trig,
Due t i m  i t s  lm m c _ ut io n i t ime u u u i I n _ e u s m t ~ icc eives sn _ s t l u a mi i ts f aim n_ i n ane m i t  t i uu e mu i uu  v n s u t m m u s . sn n _ n _ t i n _ m i  I i n t u i t i)ean

I ninogi n_ n_ as mu st ki tu n_ l m id ac c uu mm m n m n n ii l _ itl ni 1 t In ‘is let to  imu u prn mn _ e thu_ . l i u n _ i c u u e y  n u t  m is  v isit  mum _ I t . i cmi l t s  t m n e n r n i u e n s

adt ise inn u esc , ime hi (about 3 t ) - i S  n i t  t ims ’iti ) n _ n _ sue  assennib le d in a coumterenu ce rnm , un i n  .ini,! ea ch ~u tnn _ e .i sh u n t  svt in u p s l s n i t

h i s  m i t  lien ie seauchu . Thueii p u n_ u set i t a tu o t is s n _ s i c  ussiail~ an _ sm m uu u p.nii ten_ f h is sl i des . .i 1s n m 1 m e n _ e u _ c d  m u uiunucouuis mc pm ‘ i t s  amid
re priuits . About half of diem spoke in i ng hi siu , Fn,ult in Ja pa ute se . ‘I’iuis p in  n n_ edt i r c  cum t i t i t i t ie d n u ‘ m i u t t i ’  ‘ nu t  m i n i _ h  .imud a
good part n i t  tine sn_ t u m m te ‘las i)uring tine rest ill un iv vusit , t he v a u u m u i is  l a b ’ nu i a t n nr i e s  n _ n _ cue s iu mu w u n inn t h i s ’  c iumi u p . i rm \  nu t

the sante pr ot s ’ ssnnus wino n_ ave tine advaunce brief u m ig at tIme assetn ibly. Nat m iral l s  , die smih ie s t s sn_ n_n e e n _ i  te r r ie R varied
and tine quality u i t  the w I t  k preseunted was al_ i i n_ n u t u t s ’ w ln at  tm rnevemi -

Beginnin g with fluid mut ech ian nics , tine discip hinue I am n m mmust fat r ui h ia r wi th , t his’ me n_ ear n _ it c ut  \n_ sn ‘ n _ l u t e  I’I i i f s ~Ssn i i

A . Uuzawa nut  the l) e part un ue nu t n i t  M e s i m a m u u c a l  1:ntg utneen ing s h im n u ld  he um uem utim m ed mr ~u . his n_s’ n m k s  h n i t hm umu s s n _ i m h i n i ~
il ‘n_n_ s arid run t iueruunu il y driven free e n n uuv ec t io nn .  huu t ine last is ’n_ n_ e a u s  hums p nm tn ia ry i t l t n_ ui c s t imas be et m s n u r t e s  tm i m i t i , u n
arnd u t s  engam nee ntu imi app l i n _ _ i t i n m u n s .  %lmi rc sp cc ut ica l l ~ lie Imas ni i n t ,minue d u n ipm u rt a nt  ue s m ml t s  b m uih i  nm t ime ,m n mt i l ’, st ’ amid this

e sper iuiiemn tai st tidy of cyc hmu ne -d ust -cohlectous . This ’ hasi~ m int app lied problem mn s am e n _ n  ni t  u i ect n _ ’ n h mn t it s’ Ii n i t ,  ‘ us I m m e

I he dissipatio n ms ’ n_ iuan iisun inn a t urhuhs’mu t h ie h i n _ n i idat  fi n_ mn_ s is i u i t i t i i . m tet ~ sn ’tiu icc teui n _ n _ m u thus ’ e\ h n s’ m iu i ienu t a lls
ibse u n_ ibis ’  press u re sin ‘p u is ’ n_ s’s s_iu s tn_ n nma itnt al mn this ’ uuper lii in_ s I h im i m u m e u r  die n _ c l ’  inn_ u dev ncs’ . Di . ( )utasn _ ’.m bm , is ‘ scum

act ive in hm uti u aspects mat tIns ’ prm m bhet n lie iias a well equipped la h n _ ira t mmi~ n _ n _ un it thus ’ m i s m i , u l  f lu in_ I uu nuun _ t i a nu u c a l  l nn sn mmu-
nu n eni t a t i m in u. The hisic linuw i_ i ‘ n u f i g i u n a t u m u m u  muses a siunnphifled gs’m i uuus ’ t r s  - a cs m usher equipps’m i n_s t In tau n g e nn t i a l  intak e
inn or der t i  u_ rea ls ’ t ire swir l umig t i n_ m n_ s amid c iu mutro l led out 11m w n_mi t h i ut tine t u \u a l  1 m w  c n i m m m i t m n u t e u t t  c. uni he s a t i n _ n _ I

. \s  t a n  ms t u e  app lied us ~s e a mn _ h us cu m ncertued , t iters ’ is .u to i l s  tnnst niu unn ei mt c d cs c ln i nm e , I ust  sep , u u _ t t i uu  m u  t ine
t a h m i u ,u t , , u ’. n _ s b n s’ ie  t u e  e uuihi mme s ’ ni nu g para nue te rs cant he unmeasured ,I irs ’cnl~ uun der .i range m i t  n i pe rat m u ng n_ ’ n i u u u h u t i m um is.  l ime
c~~~h m i m mc -n_ h un_t .ss - p a m a t n u u  cm uu is i ’ n t s  ‘ i t  m i  iSis ’, r i n nui e t u ic ann_ I nue mu l’, sy h i i un _ I r ie . uI n_ csss i wi th its in _ is orms ’nte d veut ic al ls
I bie atm n- u i ter s t _ mmugsu i i ia h i ~ inn o rde m t n _ n n _ n e a t ’  a sn _ n _ tn t  mui this ’ n _ n _ s n _ s t I)nie t u u  t ime liigit .s peen_ I ruu t a i t u inu  i f t ime dust han_ len
air , the n _ s ’ n u m n u t m i u _’a h f n n n n _ e  d nvcs the lus ’ a n_ ’ ic m t hatu air miust ~u am t i c les t n _ u t ime m i i ute i i e m t i n , u I  n_s iu i ls ’ t i t s ’ i n t i m l l m e n l  _ ui u is’—
‘ tun is rican t he cs ’nter .  I lie h m nu u i t i ed aim eas es t h i s  is ’ g a im uu tue _ i t this ’ an _ i s t i m roogh alt u muth e t  pipe m ea c hu i mmur  d mu wi t  . i l u muu u t

t he a n _ is fr on t tine top. Ibis ’ n_ lu st particles th,i t nuntg rated t m i w a rd  t he ou t c u wal l  aus hs’itiiu s l u u n_ n _ s ’ d u ln uwmi  h is th is ’
hn i u m n i , I j u n _  laser , ihnmnn g the n _ n _ al l  at ud t h i e ~ shun n _ n _ I~ ds ’ s n _ euu n l  t i n  thus ’ h o t t n m t n u  m i t tine n_ e n_ s n _ h w incue t lme ~ are c u ’ h hueneu l  in
.1 ~t’ en _ al u _ ’ ‘ u u t a m u m c t  i l l  tn _ bed t i m  t ine tapered i ’ m , t t n unu s e c tu mu n n mit t ime n_ ’e s scl . Fits’ pu inuc ipal c u igu nu s’n_ ’ um i u mi  n ( i i m is l  t u l t i  Is n m f

n_ mmur ss ’ , i iOu n_ nuni uu _ k u p mumn ti siunumm n c d i i  be ac ht u i.’scd at wina t n _ mu s t  in power su1np hted t i n nu iam tit a mmt th i s ~rui ps’t t h u s

t i u u m i m i i d i t h i n  devi ce I lie t l m i w  inn .u t ’ ,  n_I mu , si n_ vms’s’ is a th u s’s’ shu nne m nsu o tt a l tu rhuuu hs ’ unt shs ’au Ilm uss ’ n_s i t h u hig h tu ibm u leu nt
un _ sip _ n t  m u  I in I )L’Jn_ n_ .i a l  . , .ut e m l the turbu lc unt ‘ t iss up a t um nri us t h e  prm un _ t tun _ t  i i i  a t im r hn i he unt 515 cm _ it s .it m m i ths ’ sn h u i _ i i n

n t  t t t s ’  n _ m i nt  us i ts I u _ i n t l  n ‘ i nm - n tun i c u u ts  u hue u n _ h u t  i n _ c  i n _ n i  ( u n i t  mu o n m U t h e  n _ u u u t i ~ it \  n_ , n uu his’ m u hn t a i t ted .  I tu e f u s s  cmuu n s ms ts  n i t
i n _ u ’ t~ u n_ i tf i  nea uts v ’ t i .l n n _ Is t t , m n u n n u  n i l  iii uu ~ ter f low , u p pum u\ i u uu a nimig a Ins ’ s ’  S i u i t i _’ \ ,  Ibis en _ InI ’ , n_ m n _ c n n_ ut ’ ,  r u be n_ s
su __ ih i ri g la ws arid i t s  I i s t m r ( ’ n i t i .  ui ea rn i n s ’ cu i i je n_ t i ins ’d f nmn unm t ime bisic s ’ _ ps ’ n iu uieu uu s carried nut mun t u e  n _ m u  te~. tu bs’.
h i i i t ’~’ a h u n _ t m Rey i u’ ukfs r iu nu u ’ ’ n _ n  Im u tb u le mit t l ’ un _ n _  this ’ n_’ n l n ! n _  n_ i n_ c u _ i t ’ ,  is n _ s ’,&’ni t ia hly p u n u p i u n t m ui n nal t i m  Res t im ulu i s  un um nunh e r.
Ir rpm_ u s he . j i f ’ J n _ ’ m i i bmu  I t  us a s

~~
,m i i i  i n r t ene t iui dust cuu l len _ t im b i  n _ h u n _ u s e s  itu l.npauu s i mi c n _ ’ i hne rs ’ is .t un _ - h . u n u n _ n l n _  m i en _ i

mun_ ~ ‘ ‘ t  miien _ .~ eni gm ur m us n _ n _ tm s’nt’ tb i s ’  n_ n u m ’ ’ni p _ u n t i n _  l ’ s  h u n _ n  a im ights ’r c i m n ,  n u i t na t l oun  it i t h e  s’ s_ l i n us ! g_us t h u m  mu thue s msn _ n u t

24



gasoline engines. Soon alter my visit Dr. Ogawa went In) Europe to give a paper tan his work at the VII IU1 AM
Congress in DeIft . Holland.

Professo r K. Tanaka also inn the Mechanical Engiuneering I)epartuu ieutn has made basic measurements m uf the
viscoSit~ of steam at high temperatures and pressures by using a capillary viscosinueter Reliable data were n_ nb-
tam ed up to nearly 500 kg/cm2 pressures and 700°c temperatures

Professor F. Kito , also in the Mechanical Engineering Department , has developed a laboratory dedicated
exc lusive l~ to hydroe lasticity. The subject is analogous to aeroelasticity except for the working fluid it is con-
cerned with coupled oscillations of structures in various water flows. Professor Kito has written a monograph on
the subject entitled “Principles of Flydroelasticity ” (in English ) published privatel y in 1970. The book gives a
comprehensive survey of t he field , dealing mostly with theory . The important problems treated are the vibration
of cy lindrical bars as well as of tine walls of water tanks , that may be eit her close d or ripen with free surfaces. The
impOrtant difference between the hydro- and aeroe lasticity is the more iniportault inertia effects in water due to
the density ratio of 800:1 between the two media. Professor Kilo was originally at Keio Universits - a prest igious
private institution in Tokyo , and only after his mandatory retirement came to Nthonn (t ut iversity in Kiiriyamna
where he resumed his research program arid rebuilt his laboratory equipnlent.

In t he (ivil Engineering Department Professor K Kimura (he is also vice-dean of the school) huas put f m n r t h  a
long. systematic effort to clarify the details of flow in rectangular ducts and open channels.

Also in the Civil Engineering Department Professors F. Kawakami and Y. Mon have studied the dynamic
properties of earth dams and rock filled dams respectively. The question is especially important in Japan where
earthquakes are more numerous than in any other highly advanced country. The fact that small tremors are
rat her frequent was utilized by the investigators as naturally given transient pulses to excite the structures. The
selected dams were instrumented with accelerometers at several points and the output signals of those were re-
corded together with the seismic data. By computer analysis the response functions were obtained, The nn_ nnuinear
nature of the response was clearly evident. At small amplitude excitation the damping n_ if the oscillations was
re latively weak or in other words the frequency response had high peaks at t he natural frequencies. At high ant-
plitude excitation the oscillations were more damped , suggesting higher order than simple viscous type of damp-
ing. At random excitation t he natural frequencies of the structure were still clearly ob servable althoug h the nu-
merica l values did not quite agree with the values computed fror ri the geomet ry and assumed material properties
(main ly the modulus of elasticity) of the dam.

In the Department of Architecture Associate Professor Y. Ohama is carrying out research on building
materia ls His special interest is concrete containing polymers, In general there are three types: first , polymer
mo dified concrete for which po lymer additives are introduced with the cement to modify the properties of con-
ventional concrete. Second , resin concrete which is made without conventional cement , that is, sand and ot her
aggregate is mixed with a resin (usually a polyester resin) which is then cured by heat. Finally, t here is polymer
impregnated concrete. This last one is a conventional cement-based concrete im pregnated with polymer after the
cement was set Dr. Ohama has carried out a systematic study of these concretes and his results are reported in
successive proceed ings of the Japan Congress of Materials Research (held anu nual ly in Kyoto) and also were pre-
sented at the First International Congress on Polymer Concrete held in 1975. The variation of the mechanical
properties with composition, the method of curing of the polymer , the response to fatigue tests and to impul-
sive loading all were cons idered. In many app lications the physical properties of the polymer concretes appear
superior to t hose of the conventional cement-base d concrete b y a factor of 3.8 , so that even with the higher cost
t hey may prove an attractive alternative , at least for premium applications , e.g., underwater pressure vessels .

Although the faculty at KOriyama has no physics department as such and the Department of General
Education provides instruction in the basic sciences , some of the science professors have succeeded in building
up their individual research . Professor I. Ogura is a physicist who is active in research in a number of areas , such
as: thin film propert ies and technology, effect of low energy electrons on surfaces , electron microscopy , and
vacuum techniq ues in general . His laboratory is well equipped and he has a number of young co llaborators ,
Among other things , he has stud ied the effects of mechanical (ultrasonic) vibrations during vacuum dep ositing
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of thin films of silve r , low energy electron irradiation e ffects on vac utumu n cleaved crystals , plastic def o rrn natj o rn ,
amnd rec m-ysta lluzationn of ultra tinicrotou uned t inirn slices of nneta l crystals. I he h as  n umerous publications , nnnostly in
the Japan J. A ppI. Phys.

To sunn it up: the Faculty of Engineering m it  the Nihon University in Köriyanna , although a primarily under-
graduate institution, was still able t i m  initiate and maintain important research activities. Th us unnay be due partially
tn _u i ts  distant location and ample resources but also largely to its ambitious faculty arid successful management.



FLUID MECHANICS SESSiON AT THE ANNUAL MEET ING OF THE
PHYSICAL SOCIETY OF JAPAN , UNIVERSITY OF NAGOYA

Leslie S. G . Kovasznay

Th is year the Ph ysical Society of Japan held its large An nual Meeting at thus’ Utuiversity m l  Nagumya (~sIeidai)
April 4—7 There were about 25 parallel sessions for three and a hnal t days nnaking a tota l of about 170 regular
sessions and in addition some 30 “inform al sessi omns” presenting about 2 ,000 papers. Suitnie huuuu 1 e u invited papers
t about 45 minutes each) were given by well known scientists , but t he majority of the papers were 10—15 unl inute
cn_ unt rmbut ed papers given by young researc h workers , mostl y grad ruate students. There were several joint papers
wit h thi s ’ major professo r as co-author , very much in tIne same manner as is thne case with tine American Ph ysica l
Society . Since my compre hension of technical Japanese is limited , I atte mided umn lv one day mi t  the meeting, when
papers on fluid mechanics were presented , A brief review of topics amid aut hnui rs is given below.

Statistical Fluid Mechanics : Professor S. Kuwabara , University of Nagoya (Special imuvited lecture): the to .
t hor presented a rather personal approach to the theory of turbulence. A two-dimensional ratidoni flumw field is
decomposed into normal modes , those for rectangular boundaries become examp les of cellular f low, Time non-
linear interaction among the modes is calc ulated iii a straightforward manner, Unfortunately tine applicability of
the unethod is limited to two-d imensional turbulence , a case t hat does not appear in nature , so t he coniclusiotis
are in teresting only from the poin of view of the analytic technni que.

Fluid Dynam ics of Animal Motion : Dr. T. Kanibe , University of Tok yo Aerospace Institute : a full Ietngt ln
(45 nun) review lecture dealt with a fascinating and multifaceted subject sh owing the influence of Sir James
Lightinilh with whom the author had spent nearly two years in Cambridge (I 974—75). At the end of his lecture th is ’
author showed his recent measurements determining the sh ape of tIne section nnf tIne tailfin in tIne bhue tunafi sh
(t he specimens were obtained earlier in a local raw fish restaur ant or sushi-s Itup in tiny presence wh en we had
lunch with I)r. Kambe ) TIme interesting result is that the tailtin sections were finund to he n_ cry chose tu  a tnns’mber
of tine popular NA (’A symmetrical airfoil series.

Noise Generation by Laminar and Turbulent Jets: Professor F. Sakao . Unniversity of ilirosininna: tine wu.)rk
reported was done mostly in t ine Institute of Sound and Vibrat ioun Research . University n_ if Ssnuthnaun uptv ’rn, Eng-
land , w here the author has spent more than a year. This ’ spectra of the sound emitted fr _ m u a circular jet were
measured under two dif ferent conditions. In one case the boundary layer in the no,.zle reut nain ned lannninar arid in
t he other case it was “tripped” and became turbulent In teresti n gly enough this ’ unumise at least itt h i gher frequeuici es
(h igher Strouhal numbers) was higher for the laminar boundaiy layer in this ’ nno,.’.le th nann for the turbu lent case.

“Burst ” Characteristis in a Turbulent Boundary Layer : S. Takagi, H. Saito , ii Sato: I nuvers uty of T r ukynu ,
Aerospace luistitute; t he work was done under Professo r Sato . T h e experimental technique sornewhnat followed
t he onne used by W . W . Wilniartin (Un iversity of Mielnigan). Authors used tru t ncated signals . i.e., separated the
positive and negative portions of the two velocity t luctuatiom i conunpo nents u’ arid v so thuat time separate cotut nibu-
lions to t he Reynolds stress hs the four quadrants

I u I m u
u+v- + u+v+ + u-v+ + u-v- = U V

he obtained in order to clearly indentify tIne “Burst ” and “Sweep” phenom ena.

Turbulence Scales in Density Stratified I~lows : K. Tanaka , Natimutma l As’ ruis pacs’ I.aihoratuirv : tt mm h tul e mn ce char-
acteristics were measu red in a specially cmnn nstruc ted wind tuunne l. Ils variable Ineatiu ng. s lem is ity s i rat i f icatio m i n_s _ us
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.ic hts’sed ami d iii ads liriomn a velm n cm t v g ras l ie mu t n_s as a l smm uuun pose n l I hue lo ut w i re  data bias clearly shnowni tine systematic
v aui a ti on i n u t  tine spectra n_ s thu Richardson t iutnihet as a pa ra unn etc m -

J ium ’n_ rmi m ru m~ li_ f  m m m m mi I u n _ v  Rnngs Trai elimn~’ aim i ng Parallel .-l. vn _ n_ Y. Oshima . Oc hu amu uunmu, u University : new
n_ v euc oht .muun csi hs \1 i~ ()s ht uunia shu n uwuu u g the unuerge r amid again tine subdivision muf vm i r tcx rings that are gem-

c r a t e d  sinunu Itann eouus l~ and t rave l  side h~ s uds’ before mm nt e ract in m n. Time results were obtained by flow visualization

I umr tev Pott s Professor K Oshima , L. S. G. Kmwas ,nav , T Takemura amid K. Ono , Univers it~ of Tok yo
~er is } ~,i~s’ lu~s nu tute  Exc ept u r is se ht p rehim in ar results were g ive ur m umn a research project I proposed amid continue

t n _ u  s u pervi se at Prn i fe ss n_ nr Oshiuurr. i ’ s lahn_ rat iur ~ wor king with two graduate students (Taken iura and Ono). Turbu-
le mu n pu f fs  . t rs viii re~ rum ug- l i ks’ turbulent masses generated by art electrical ly pulsed loudspeaker equipped with a
nnozi ls’ amid turb u lence gener atmur I ) s ’ te ct in _ m n nil tine rs’curre uut (deter nninistic ) portion of t he flow is obtained by
usimig phase l n m c ken _ l ennse nnble avera g ing ni t  this ’ hot-wire signals over a large number of puffs by using a mini-
Cu ‘nn puuter

/ l m m m u  -lniuund wm I ncteadil n .llm m i#ug l; llipt ic C’ u’linder : Professor S. Tauneda ,il Aunamoto ,K. lshii ,S. Takata ,
I nivs ’ rs its of Ks ushu . a m notiner one of Professor Teneda ’s heautit u ul f i m in_n_ visualization projects Tine oscillating
e lliptical cy lmmn d s- t is placed into a steady flow and a sequence of vortices are shed , forming a beautiful but rather
intr icate pat te rui.

i 1 r t c x  I. v~’erznmeiuts I and II: ii. ils)nj i and NI. Tatsuno , University of Kyushu; two related papers were
gi veuu by two cnullabor ators of Professor Taneda , hun one a travelling vortex ring was interacting with a density in-
terfac e , in t Ine other case two dimensional vortex pairs (the two-dimensional equivalent of a vortex ring) were
generated arid tIne influence of solid boundaries on t hem was studied.

‘umienta ll I:jJn_cts ‘mu the Insrahilit n ‘~i a Liquid I-’iipn .tlin ’ing on an Inc/li med Plane Sur/ ~ce: E. Hasegawa and
~hinumtu . Kcum Uuiivers its - it was found by the authors that los ulilfereni ranges of the parameters different sur-

face patter n s weme deve lopimng. Both a looped arc and tine famil iar crisscross patter un were observed.

Source-sink Fi/ frat,u,n Flow: Professor Y. Matsunobu . Kebo University; theoretical calculations of the two-
dimensional flow in a porous medium were reported. Time boundary conditions were: circular domain with per-
rneah le houmndar mes , a se parate source and sink produced tine maimu input and output. TIne problemni is said to be
re levant t i n  S m uurun_ t  hmnuf luidrynecham uical situation , e.g., in the kidney.

(,n_ m m n _ m m j /  (o F p upp u e imis . Time sessi on was well attended by the fluid mechatni cs com munity. Inn addition tn _ u
a tte n ding the meeting, I hnad discussions with Professors Furuya , Uchida and Kuwabara , all of tine University of
N agu us a.
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CONTRIBUTIONS FRO M THE ANIMAL LABOR A TORY-
DRUG AND RESPONSE INFII B I T I ON ’

Shinkuro Iwahara

Behavioral effects n_ nf dr ugs inave been ittves ti gared with amnima ls ( rn _ mini uuiauuv c t i f te re n t t  aspect s \ u mu n e mm iu s
cn_ mntributio nn s hnave been reported iii re la tum u i m to ls ’ar mnmm ng and muu s ’ m uu on y , prunhahls hecauuss n _ mt a the o me m ca b i u u t e m s ’sr
and the easy ava ilability of staiidarn _ l unneasuring techniques I)rug ef fec ts  nun i u nuuat e h e hu , ivuumrs sus’h is t s a r , aggues-
sion , sexual behavior and spontanneous activity have been arna lyied by mna mny a u thors . hut thi s ’ si e f m n n u t m n u r u s  mi t t l ue sc
concepts and thus their m easuring tec h niques are m nf ten dut t s ’ re nu t  arid smum etit nes inn _ it n_ e r~ hu ugi cal F u ’ u  esnai nnp le ,
imnnob iity or freezing us often used as an imndex n u t  tear but his peu a c t v m S  . t his’ o t h e r  et ish m i t  thus ’  sauuie cummut i n i u uuu un .
us equally often i used without any exp lanation . I)rugs whic h ai e s hmown to tuiiumbi t c n _ nmn n_ lb t imun te d f s’:u r :m ie suurlrs ’ t uur i c s
us mume d t n _ u suppress ‘‘conditioning cur memory process rat her than innate tear itself.

Drugs alsum have imnnportant effects n_ un specific bimn mnneostatic drives such as h u n ger and ih u irst as well as on the
is ’mnl f m ur c e u iieni t mechanisun i as monitored by tine set f-sti mn uhatiomn mnnethod. Nonspecifi c ge mneral arousa l is increased
hs m uur i e drus ’s called “stiunnulants .” while it is decreased by ot bu em drugs ca lled “depressa mnts. ” Inn addition , drugs
suc h as c hum hi mmerg ics are assu mui ed tn _ n affect more speci f ic innhihitm mu v nuuec lnaunis nmu s , itic l ud umu g suppression n ut  uuire-
n_s a ns ls’d or punished responses.

Like other external and internal stimuli , drugs sometimes have discriminative stimu lus properties anid t h is
phenon unennonu . o tt s ’f l  called drug-state dependency or drug-learning dissoc matio mn, is one of the recent niost chahlenig-
ing issu es 1mm ps~ chop hamnunacology. Related to this problem is drug  depemidence n _m m add i ct u umru inn that som une drugs
have ver y strong reinforcing effects. Neit her of the two phenumnnena has ever heeun n_ lea r l y exp lained in ts ’ u rums of
t h e i r  utiderlying nnechannisms. Finally, sensory and unnotor unnechatnismun s a me a ls n_ n . ut ts ’ct e n l by s u m m nn e duugs amid t u u u
tints reason tinese periphera l effects unnust he well c mnt ntr n_ ml k d inn unnost 1ms’, s’hno in_ mgica l ues ear s ’ hn mi  um u d s ’ t  tn _ n s a l um at e
drugs ’ ceuniral acti ons .

So unnuch t int  the su rrent nu rau m n tin pics iii auti mnn a l psyc hm mmp hm ar m nnacu m logy Time prinmua us p~~ ROSs’ nu t  t i tu s am t is le
us to cove r , very brief ly, w hat Inas heem i d mu u ne iii our Ia h m m rat m u ry dur mnng tine past tem n years . Thus’ drug w hu icl n n_ se utse d
most frequently is chimmmsh iate pn_ ix ide . tins ’ 111051 repress’ nntat tve hetn in_ udiaiepim ne . and hiecaui se nut its Jmi\m e i\ -m e n _ h u uc inu g
e ffo ris it iS 11 mw widel y utsc d c lmuni ca hls t n_ n i the tre a tmnu e nnt of vari ous nmeu rm ntic muuat t i ts ’ s t a t mmu nu s , ()u igmnu a ll s mini s mg s ’ u ut
was k u mu m n _ s nt  m u  reduce aggrs ’ssIn _ c hcitavnor and cunndit muunted avunidaunce inn aumm u n u a ls attn _ I i t  uu iain i ac m um uu u  n_n_ as b ’ chmesc n _ I
by Ran da ll et al (I m ( J ~Jj  and luhmn ci al ( I  960) to he on af le ctm v e i rm uuc e ss s h _ u n _ n _ s n _ s i  - a series ot u m u im e’.peuu-
un nents with t lnis drug has convinced us that its munairn action is a disinhihit mnry et tn _-ct like t hat n u t  a tun _ u p mun s ’  aund
scmnp o lannnine amid t inaut > n u t  ti me beh avioral e f t s ’ c ts  Prn_ nduc ed h~ t hese dr ugs cain also he repmmnd ui cen _ i by luippocau nupal
amid m u ii n er luuunbic d y sf mmm icti n_ nns . In uudd mt iutr n , buntin heniudiaiepmtnes amid a mm tms hu uu l it i e rg ic s lu _ u n _ c j  is’lat ivs ’ ls str o t ng
stimulus property suc h t i ta t an num nn a hs camu easily d iscr im mni tnat e hs’ tw s’etn th is ’ drug amid s ’ m m mn tt n _ n h placebo s t i t t es  ( ( he m toni .
1972). We have investigated tinis drug-state depen dency iusmtng cin lordmaiepo’ide ((‘1)1’) nm unn at ny d it fem c m m t s i t  i i i

h u m s  ( Inisawa et al., 1976; Iwainara , 197 1; Iwa h nara et al , I %7 ; iwa lnam a amid N m ugmm c h ni , I 974; Iss tu tu .u anis i S n_ ug u
nn nur: m . 1970: Oishi et al , 1972). bitt t lnis paper wi ll he restricted tu ) tIne disitn lt ibi tom v effect unf ( 1  )P. I n_ sil l  sa mnnp le
eigh t repres en tative s ’xperi m nn e nmt s . tnu u t rne cess ari ly iun teumupn n ma l m o dem - l runtnn n_ m i tt t e tu - n _ s’.mi n _ smi r k uni t  ( I) P’s n hisi tih mbb -
it nV tun ct i m ut n

I tum s us ~m s UmuuuI1ar ~ nut  .m paper pmn n_t u u m n _ n t  In t t mn_ Su ui l t umls m ( m umu sumf t e d P tu ,u rmum as m mkmgs ,munn i I m n _ f i j v m , m i  m u u t . u mn t / ’ ’n _ l Iun _ t tn J .  1
Wflms ’ unh u u m n .ns part ui li me au .ade mum mc pru,?ra mt u ul time \ \t n_ i I un te rm ua t mu u u n al ( u u um i r rn _ ’ n_ u m i t ’ n _ u s t uu u luugs - f i n_ t n t  in I’a r ms mi m i .t ut~ 22 .  t 9 ‘ in .
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Inn l xper imnneun i I, h ungry mats were trai n ed tn _ n rumn for food in a simple strai ght runway f m n r 17 days withi  a
tn _ uta h of n4 trials . Iii t his rath ne r umr st r ict ed si l uat m n_ u mn , partial re inf mn rcs ’ mui e n nt or 50’~ reward is shuunwn t i m fa c i l i tate
iuunu i iuig speeds is comnnpared wit h cuuni t it iuouis ucu nforce mnient of I 00% reward . Ihis is due to tine fact t h at n on-
rc ’n_ n_ a rd n_n_ ill pm m nd uc n_’ f r tu str at im ) mu iii rats , w hu ici n , in tur n , hits a genneral tuin ut in_ ationa l faciunr amid thus will increase
t Ine atnim niaPs ou’u - g n _ u imn g nnnot i~at ioun (hunnger) amid cmumnscquent ly its riunnning speeds. If (‘l)P hits a nl isiu nhib mtm nry e f f e c t ,
it n_s ill rs’dius’s ’ t ime frustration n _ mr inhibition produced by noinreward and t h us partial reinforcet iiemnt will slunw
rat her thaun facilitate runniung speeds because of a lower rate of reinforcement ( lwaha ra et al., 1966).

Inn the second part cut tine experiment , rats were trained uunder the same experimental setup and after 17
days nit acquis ition trials t h ey were given 4 exti nnctiomn trials (no reward ) per day In _ n m 8 days CDP is expected to
sl m mn _ n _ the extinction ratio because tine imnhibitory factor due to extincti omn or mnonreward will be disinhihited by tine
drug (I n_ s ahara em al., 1967).

In acc mnrdancs ’ wit ln tine drive-increu nnemnt theory of frustratio n , t ine 50%-reward group ran faster th an t he
100~ reward group on t he last 2 days under tIne control saline comnditioun , But this partial-reinlorcennent effect in
acquisitio un was reversed by C1)P at 20 nng/kg given i.p. 30 nninutes prior to daily trials. This finding supports our
disinhniluit ion hypothesis of CDP. The drug effect was smnnall at 10 mg/kg and th us we have a dose-response reha-
t ionn shnip.

W hen we consider only th ose groups of rats run under the same drug or saline state (drug-drug or saline-
saline) in acquisition and extinction , a slower extinction rate was produced under CDP whet h er the rats had been
given 100% or 50% reward in acquisition, and thus our disinhibition hypothesis is again confirmed. In addition.
there was a distinct drug-learning dissociation or drug-state dependency in that extinction was always slower
under t he same state than otherwise ,

Inn Experiment II (Iwahara et al,, 1972), we tested the disinhibition hypothesis in spontaneous alternation
in a T maze. This phenomenon or a tendency to spontaneously alternate responses on successi ve trials is usually
ascribed to response inhibition or similar inhibitory factors , Thus if CDP has a disinhibitory action , it will reduce
tine atniount of spontaneous alternation, Results indicate a clear reduction of alternation under CDP, which was
eve n below 50% , probably due t mu tine drug’s faci litation of the rat ’s domuninant position preference. TIne mnnedian
tiunne between successive tria ls was sh orter in CDP rats. A decrease in intertrial intervals is already known to inn-
crease rat h er t han to decrease spontauieous alternation and th us tine obtained result cannot be ascribed to the tinne
variable.

Experitunent III was designed to test tine dismnihii bitiouu Inypot hue s us based c m ii a discritniinatim,imn task ( Iwa tn ara
and Sugininura . 1970). Rats were traimned 1mm discriunninate between black amid w h ite by escaping or avcuid iuig ele ctm ic
sh mck in a (;r ice-tv pe discrimination chiam mnber Traininig com ntitnued umnti l a crit er ioun aund fr _ m u tIne next day, black-
white sOC va lues were re ve r sed and training lasted to thi s ’ saline critenotn. lItIf the rats w s ’ ue given (‘LW and tine rest
sa line . 1mm reversal lear n ing, eacin group was likewise divided in tn _ n (‘Di’ and saline rats.

Resu lts in dicated little drug effect on tIne unri giunal disc r iminiunatiot i lear unimng but , regar dless of ’ w het her rats had
been treated witln (lW on mit , (‘I)P rats were im m t ~rr ior in reversal learuning : that is, t h ey  failed to inh ibit tine pre-
v i u t tm , ls uu ,’ t mu tu u t cs ’d respon se in tine cue-reversal situation. Imi add itisnn i , t heme was a c lcam -cut ~rug-state dependetncs
and running time was hardly affected by (DP in this experiment.

In i- xperinnent IV (Iwasaki et al , 1976), oune group of rats were given a successive discr inninafioni task imu
w hich they were required to respond by going righ t or left , depending on w hnetl ne r both si iunnulun_ doors were
black unr white, This successive discrimnninatiunn is mnnore dit Iiciilt titan t h e  sitniultatne sn us diserimuim iatiotu memitiorned
in h xperitnent III with the samnne black-white contrast , simnce rats are required to imninibit tine previous ly correct
respn)tnse when it us tin _ it cmurr s ’ct n_ u rn tIne successive task , w h ile tine correct respomnse is always identical w ith nespect
( mu cue va lues on all trials on t hue sinniullarmeous task -

One group nut rats were tra ined Ufl tine su ccessive black-w h ite d isci im i ni unat in_ mun arid annu mth er group nil mats  were
simn ni lar ly trained u,un thus ’  sinnultaneous black-white discriunnimnation task . Based n_ nin a pilot stud , black-wh nmis ’ co untt as t
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was channged sucin t h a t  hn_ nth discrinni unatiorns were about equal inn difficulty. Th is was necessary in order to evaluate
(‘ I)P’s e f fe ct on two i spes nil discr innnination learning rath m er ti iam i nm ditferennt degrees of Iearnning.

Because of tine changed black-white conntras l , sa line rats tn _ u n _ u k about ann equal ununinher of trials no learning
criteriu mnn on hnut in tas ks amid thus the drug effect can he directly cn_ nuui par ec i . As was tIne case in Lxperinnent III,
(‘i)P’s depressant eft’ect was stnna ll and not statistically significant , bitt it unnar kedly retarded successive discrinnirma-
tin _ r n . ,-~ furthner atna l) sis indicated t h at thu s depressant ef fect  was largely due to tine donninanut position preference
iii (‘UP rats as was tine case in our alternations study (Exper iment II).

Unfortunate ly, the result cou ld also be explained in ternnns of the drug’s iniiihitors acti c un on the use of pro-
prioceptive c ius ’s w inich is mueces sar s only in successive discriun mnatuon n, Imn un rdem tn _ n elim nui nnate this factor , Experi .
miienn t V (Iwaski , 1976) was design ed imu wh ich hiungry rats were runn in a straig hnt rutiwa as iii i xperit nien nt I amid
they were rewarded with food on half tine trials (when the alley was dark and the goal-box door was black ). aund
mnot rewarded on the cit her lnalf of tine trials (whemn the alley was bright and tine go ah-h n_ ux was winite) TIme stimulus
cite values were reversed for half tine rats. On t he nonrewarded “uno-go ” tria l, tine anim nual was rep laced as snmu mi as it

tunuch ned the closed goa l-box d i n_ mr or 30 seconds after the start-h nnx door was raised , whole n_ inn this ’ rewarded ‘ g& u
trial , t he rat was remove d from tine goal-box imnnnediatel y after eating food . T hus  in t h is situation tine animal was
nnot required to use any particu lar proprioceptive cues as in iixperim iiemnt IV, As predicted , (DP rats ran much
faster t lnanu saline rats on the “no-go” tria ls, that is , t hey failed to inhibit or withhold the nonrewarded “go” re-
sponse , although both groups performed almost equally on the “go” tr ials.

In Experiment V I the same disinhibition hypothesis was tested in a siminilar situation but with monkeys
(Hasegawa et al.. 1973). That is, monkeys were trained on a “go/no-go ” type red-green discrimination task
following salin e injections , using a modified WGTA. Two measures were taken per trial: one was response latency
and the ot her was whether the response was right or wrong. Time response was called correct either when tine
animal displaced the positive cover for food within 5 seconds or when the animal did not touch the negative
cover during the 5-second interval.

After reac hing a 90% correct criterion on a single day, t Ine monkey was tested w it hn 20 ring, kg n _ m t (‘DP eit iner
on tine same successive task or on t ine siunnultaneous task in whic h hotin red and green en _ un _ ens  were presen ted suninul-
taneousl y wit h an inter-stin nu lus interval of 30 cnn . A raisimn I food ) was e m u mucealed m mmii  wider tIme cmu vs ’ u w h ich hi ts!
been positive previously. Two days later , the animal was again tranned utnder saliuns’ on tine miri gunnal su iccessi n_ e task
to tine same criterion. One day after tine c riteri nit n was met , the mouukev was gmvem n a second drug test  mum tIne simn nu l-
tamnen _ nus or smuccessive task whic h was niot given previously as a test task .

thu time successive task test - all respo nse s to Si- were correct humt in utnder (1)1’ amid salm t mc hut percent s~u m i reel

to S.— was only 6l’~ under the drug mmu connparis mtn u with $8~ under saline : nune a un res pm un ise lai s’nncv tuu  S— was less
under (UP t h na m n under saline h u t  t h is relation was reve isesi u A i t l m  respect tn _ m S+ . rime lat ter  e f fec t  unras he ascribed
to ( l)P’s runusc ie mel axan nt actinmum amid time nt btain ned res u lt canin n~mt he ex p lamnesi u uu t e rnu is ut thus ’  n_ lrug ’s depr essanut
e f fec t  tu rn red green di s cri m u ut t mat m u u n itse lf since nuu drug ef ls ’ct was mu bs e rved n_ tn this ’  s m u nnu l tauu ec mmts d i s c um n uu mmiat  m mmi
task .

Experin nt -n nt V I I was carried n _ m it Inn evaluate our itypt ithiesis m uun passive avoidance (Dishim en al , I n _ ) 7 2  ) ami d n_ nit
shutt le avoidance ( Iwa hara , 1971). inn ti uc’ form m ner test - rats wets ’  place d inn th i s’ lar gs’i Part of a t wn _ u- c um mu n part nnms ’ m m t
apparatus and were sitocked as sn um um i as thne~ emuter ec i tIne sit nall cn _ nnnip a rtu m n e n i t : t i t es were teste d fo r r et e n i t i uum i  wit h -
mt Li t  shock twun days luiter. Inn ti me sh uttle avoida n ce test , rats were given 15 tria ls per day aind Is’amu nes l 1 mm ,ivmm is i
e lectric shock by run umuig to tine next comi npartutnent w it imum i S seconds a f te r  tIne so ummd signal started . li ai u m i m i g c u m m m ~
tin cued inn (ml a I 3/ I 5 avoidance criter uuit n _ mum a single day or t u t u nil time I 2t it day wine nm tine crit eriu ni was not attained
I laIf tine rats were given (‘I)P arid the otbuer half wc ue treated with salitie in both tests. . Itn su un utmiam - (‘1)1’ im nhni hi t cd
passive avuifti ance . w hile it facilitated sh uttle avoidance. Tiuis result is interpreted inn (citrus of unti l hnvpnnthncsis tn _ u
the e f f ect  t h at (‘1* f ai led to inhibit tIns ’ rat s eumfem mmu g l t lt n _ i time inrev imnusl S sh tmu c ked cu nm u npartu n n e t i t mi both tests.

In Experiment VIII we tested our dis itm lnihit iotn hy pot hesis  inn classical heart rate (IIR) condit momninig (Ya mnia-
guchi and Iwahara , 1974). Rats were presetn ienl e i t h e r  a SOt) hli u) i a 2000 hl~ tuur  5 secotn ds , 10 t i munes eacin an n_ h
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only one nut the tones was always tn uhh n _ iwed by a short electric shucick Animals were injected either CUP, saline,
or nothing. As tine latter tn_ s n _u conditions gave tine satins’ rescmlts , t hese were pooled as controls. Th is differential h R
con ditionin g is a successive tsmm ie n_ I isc rm u nil tiat mo n , ami d i n s ’ m un _ mrr nn a l mat is expected to respotid only on the Si- trial ,
w hich was the case urn our cn utn mr o l ra t s . Our tIne ot hnem hiannd , (‘DI’ rats responded almost equ uahl~ ts ) Si- and S— that
is , they responded even to t he unorirewarded stimulus imi accordance with our disinnhnuh mtion h~ pcmt hesis cut  (UP.

ln_ nwe ver , CUP rats did respond no time tones almost as early as cnuntroh ra ts , and this resu lt suggests that sim ple HR
comid itmo mning or tear condit innnning itself was riot aff ected b~ CUP.

From tine above eight ex per imeun ts anud ot h ers c nm m nducted in our labo r a mc uuv over the past ter ~ years , we ma~
conc lude that CDP has a powerful disinlnibitorv effect mmn attennuating various types of inbnubition , whneth er it u s
produced by nonreinforcennen n . pun ishment , or response itself

As we have already noticed , antic inolinnergis-s such as atrcnpine amid scopola mnuine brave a siunnilam dis mmnlnibirory
e ffect (Car ltom n , 1969) hut their sites of action mnnay he different. One stuc hi pn mss mh m l i t v was claimed b~ Sns’iun 1969).
He assumed a pu nishment or innhnibutory neural system un inn addition to time reward or facil i tators rme mu u al system ni in
the brain. The for m er in cludes the permventnicu lar pathway t hrough the medial duencs’plnalons and midbrain ac
tivated by cholinergic f ibers fromnn nine Imunnbic forebrain - and sero tonic f ibers fronn tIne brain stenu rap ii~. Stern
argued that antichohinergics disrupt the cholinergmc systen n and benzodiazep ines i mpair tine serotonerg ic system
of t he same inhibitory pathway and thus both aninuchoilnergics and henzodiazepines have the sarune disininihitory
property. Related to thus assumpm uiuun is tine evidence that lesions of the hippocampus , septum, olfactory bulbs
and nnedial hypothalamus produce a similar disinhibiwry effect (Isaacson , 1974), indicating that these drugs nnay
act differentially but at least on one of the structures which are closely interconnected.

In addition, the hippocampus during its characteristic theta activity is often assumed to have an inhibitory
function , although there are nnany other views (Bennett , 1975). This assumption is based on the findings tinat
lesions c i  medial septum , medial hypothalamus and , of course , hippocampus abolish theta activity in tine hippo-
cannpus and at the same produce disinhibitory et’feets. Itoweven , our recent studies show that lesions of medial
septum (Senba and Iwahiara . 1974) and of olfactory bulbs (Iwahara and Kato , 197 5! Inave si m ilar depressant
effects on orienting responses in drinking rats. That is they fail to inhibit the on-going motivated behavior when
tones are presented ,but hippocampal theta activity is abolished by septal lesions but not by bulbar lesions .

Moneover , a lth ough antichnolinergics amid bemnzodiazepi mies may have a similar disinilnibitory effect on be.
havnor . t heir effects onn luppocaunupal electrical activity seemun to be considerably di f ferent .  We h ave si mn _ wmn tinat
(‘UP slowed theta frequency arid increased fast activity at the doses whemi its disinhibitniry actio mi is observed
( Iwa huara en al., 1972 ) . On nine oth er hand , atropine does mic it a f fect  theta frequency durimng muuuuve uu nenn amid it
eve n increases theta freque n cy during paradoxical sleep (Usui and Iwahara , 1977) Th us we nunay conclude ni ma n
although benzodiaiep irnes (CDP) and antic inolinergics (atropine) h ave sounne cn _ im n n un nom m beimavioral effects , t h eir
sites ot action seem to be considerably different
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Suu ice I , m uu u .1 n b u ec ml m u gm s t - I uuirued tIne Sm ncucty of R f uemn h mu ev  mu m a i n ival r un t u u k ~ m m  ,ms a u u : m t u u i : u l  w ,uy run um nunuerse
n y  ~s’lt uun sc ie unnm tIc Jap am na li a ami d I s n a s  I h iere t oms ’ pleased as well as hm umu u n _ m mes h i n  rece i ve  a m i u m v u t . n r u u u u i  In _ u  talk at nine
,~m it nu ua I Sv unnp m m s m o unn. I aduinit t m u  a smnma il tu cke r n _m t  n_ hn _ utm ht , b mnuw es s ’ u - w lieui I s .in_ c mim e h uug lish t i l l s ’ if ’ mum l i t t le ialk
buried imn l~~~ m”, ml Japa unese syuu m hn _ n ls .

I lie l u s t  Rhs’u uIuu s’~ Syrni pn_ nsuui n i v a ’  lucid inn I m S ~ uum nder thi e I m m u m i t  .u u ispi ces m u )  t ime ( ‘ hcuu ums ’:ml S m ’ c u~ ’~ iii Japa mi.
Physical Soc iety m m )  .I.upa i atid Sm m c ie tv  m m . I’nu l’n uuueu Scicuncu .’. Japan. Stu iee m i ucmn . a R i i c u m l u m s ’ v  Sy uui pmn si n _ m n has hee uu
iuchd am nmnu a hl~ e’seeuu i t om 1950 amid I n_ )~ 5 l ine papei S i!i\ cii at these uuis’et m ugs iu: ive heeti published h~ the Japamu
Smu c iety  m m  I est ing Mate nia hs I later Smuciety n _ nt \1: i t cu mals Sc ie u nce . J n _ mp a m i ). Tine Sn _ m sr e 1~ m u )  Rl ue uu l n_ ug y did not e’,isr
umin i l ~~~ un _ sun y e n_ ins a f ter  tIne Fi f t h i  Imn t e rnn at i uum nal (mu mugress  0mm Riteolmugy was meld mmn K y n m t n _ u .  Siti en ’ it s iuiceptin .ut n.
it Ii:u~ hecun the orgauum ee u n _ mi iii.’ A unnu a l Rh me m ul uu n! v S\ utnp o siu m ni.

l ime Society n _ mt Rl nemm l um g y . J a panu . despite us relative mie n_ c ness . us y e n v like u s  I 5. c ul i t uterpa rt  . h u m  m nu s t au u ee
t ine nuem nnhe ms hmip u u t  u n _ s t  400 h i u n ehu iditig sn u um u c  s i u u she m nt uuns ’ imuhn _’ u ~ ) us tcun _ ig luly itu pu o p cuu t m nmuu t im t i c ’ 5” ) )  nun _’ rnu be u s m u )

thn _ U.S Smu c us ’ t y  u t R b uemm lu u cn y [lie nu neu n iheislu ip is n i r a n _ n _ ’ m  tm _ u n unna ur y f ields , bin _ it , like tine t ’ S  Su uc im. ’ u y  i t  t m ,i s
‘ c  nin _ um lan ly s i m u m u u C  me prs ’ se u u r . nt uu uuu r u m  pol~ tier im i t emu ’ su s In pobl ishues t ime .I uuu r, mal u~ i / me .Su m n_ ’j , f i  m /  R/ui’uu ! m mn _ ’i .

Japan . sc hi ch n j  pea rs ur te ~ n _ n i am !~ . hint u b mi ut i hnuee l i tmus ’s a~~e a m .  A lt hnmic ughi tIne i n _ m u t u a l  is pohl~~u i n _ n _ l  mu .I .m i’ .nr l e se ,

a b s t r a c t s  n ut  n_m u lch ’ s , le~.’en n uh s amid c a p t i u r is u t  l iguu ies ~iu e mum h u u g l isf u . Ii i~ nmms s ih l e In _ u i  an s’ \ J ’ C i ie iusc ’si u h n e u u i m m ~~ st r~
i.’s’t tIne n _ i s l  m u )  t o mu s t  ar t i c les I u m u u u u  t fu est ’ I mu gl us i u . u i m ( s . amid t l ~. nr is .nppau e unni ~ m ime a m nnm um i  nine ed i t c m u ma l  pmu l ic ~

1 mm a mn ~ u,’V eni t , I a m u t v c n _ i  mum \ I ,ms ’h ,us iu u , ( , m m t mut i _ m  p t n _ ’I c c i L u i c _ nu m i  a I i n m u u s n _ i i~ u.’vu .’ui um ig mum ( ) c in_u hu. ’n .u) ier .u m i a m i !  m i , ic ’
iii about ,uui bm muui u amid a h a l t  f i nn Im ik s  m m  I liad n _ m m  i mu u u h he  C i u s n _ u n i u i C  m u m i m u  m y  i m n _ m t~ l , b u t  sun t his’ t m u l h u mwm m ug u u n n .nr t iuu ug
I rea(i,cd that tine umusi m u e t m u mum s t n_ un unc ut tu n n_i  tn _ n tIne ur i c e mm nn e  w e u c  ,uhh u tn Jn_ ip.m mncsui . annul t bim )ug h the hote l sn _ a ’, t n_ mIt n_ i t

visi t ing s n_ c i i ie h r u . ’ e uts’ r s  f r m mnnn I in _ ’ a. mm ml a r l t e u l u n g isi n_c ms mu s iL ’ii t \ n_ ’ n _ e i  t i icl ess . n_ c it l n thi s ’ h elp ml n _ t i m h ii lush sps’.u kutm g
heh lhiu p amid a h i t t lc ’ t m m u u i s t  ‘ ‘ \ i b u u u u i s ’ m m  it n_ c’ .is lm um ssihk’ r u m  t imid t ime  h im ,  u u u m m t s ’ 1 m m  t im e  camun pu us n _ mt  Gum u uu nn :i  I i mu ive~ , iuy
where time Sy m u uposiutmu n _ c _ ms u n _ m t  I hits .itea us iti .u t m u m m C u u c ’ um) ihic K j u i t m m  pi u mu m su it u uuu u mn _ i en l  by’ I n _ mw minimum .uu t is m u t i
t b t r e e sid cs . It inn_iS uuu iuusi uj l Sn_ ’C tiCu ’u m u m  Jap umn i , m i i u i  ti m tine s he _ u i umi t mmnu mum n _ sc’.imi u e r i t  uc ’u u nm u u dn _’n ! min e slig h ut h ) , m( t im e
sc es te r t u  t’ n uml e d Si ,mtcs

I Inc Ss u r u l mn m suummn n n_ u uusu s tu .’ n.l nut uutm s p hit 5s’sS m mu l is  sum thi n_i t i t  usas pu mss ihlc m m  m u _ m t ill uu t t ime  u _ upi’ is  I l im ~ us .1

luxury tine I S .  Su m sue t u, nu t RIms’nm lnmg ~ s~o hl y , n h aun n _ hu um iemi s u m u u l u ’ n _ s i m s  , i c u u . i  I but ’ utu ec t inig n_ 5 ,is u n n n _ i m L n _ s l  l’ s g n _ u m u u f  i n n _ id
j uice nh mr uu u i g i ’ n_ u ut _ i tmc lu mn _ i i t ug t Ime last sessm m ’ t i  mini Su m u mn _ l a ) . u i t c m u u n n m u i i .  ( 1 mm S , m r m m m m l _ u s  th in _— r e  n_c _is .ini m u u m t n m u g  t m  \ is . n _ n _’ i’., mui .
a taunnu m u is Imucal um im muulm t .u i u i  s i ui t e beaut i f u l  iii time tall u m h m u u s  t m u h f u u w i ’mh m ’ s .m p ie. ns. m mut h i t t t s ’t V. i th i  m u i n k s  .mnucl  d i s c u s
s m un um r e n n imm u sce un n ‘ I time m i na m m y ‘‘ s mui nuk u .’ r s ’ ’  I u _ u n _ c  n _ J t temnn im. ’ m (  ur h_ S R h uc ’ m u l m u n _ ’m S u n _ i c r ’, n uis ’enuu u e s

I he I m u n m u m a l  sc’ ss u m u m m s  ‘,u, m,’ i s’ s u u u m m u u t h n l y  u mini I e \ . n n _ th y ‘ii Intui t ’ like t i n s  . t . m l u _ im m esn _ m .m u t r m u j n _ i  t u . m m m u s )  m m m i  .m h i t m u n _ L ’ s’ n _ i i i m n _ ’ s

n_ cilli i u u u i i  page prepr mrits m u t  cacti PUPCi han_ i bceuu suup piit’&h , m um uu u y  an t i s _ i l m u Inc r u i n _ c u m i n . ’  t m i t m u r  i m u u i _ i i s ’ l n _ m u m  nut u.’ , t ime
J m u u u t t m a l  p uuh is ’v inn I mng h m sh i c ap tumu l i s  wj s t au t  I iuhln uV.n _’ ni iii t h u s  c isc .0 m m I mum ,  i u m n h u m t ’ s s mm m nu u t  t ime pnpt ’ us nit ’h ’s’mnsk’ ci m i i i

s s , m nter mr ng m i t  I tigiishn w u r u l s  mum s mmh s n _ ’q n i s ’ui t  m tt i uunn u u n _ m h e m u u m n _ s’ r s a t o uu is  I lie ) uhlm u ’ , cuumu ’ p n m u g r m m m m  sc ut lm m u~ ,n s u u m m u . m I  su m m i t

mummi e s  based uulu these c lues uc) ur esn _’ It ts t h y  It m t i ’ u p r c t . m t i m m t i  n u t  w hu ,u i m ’ n_ c l i i  m e n _ f



1 \le ascm rcrt nent of nonhiunear m iv nau unm e pr mpc mimes m u )  i t t ) c’ t h i y  emit’ t i lmui s w i th a u mew ap pn _ u ia ) uu s~ S. 
(.)nogi .

K Tanmaka , \t I n_ n_ kad , i  Ky ’ m m t m  ( i n n _ cnn _ i l )  . Arm iippiiranm ms 1 ur m l ’.’ na uu ml C extensimunma l det mur ms n a n u mmum un _ n _ i s use d. I )ata

tn _m r mnne c hna mni cai amid birch uigs’ u u ce muueas ureu nients n _ n _ etc s iusp laved n_ is .u t t i m m ct m nmn n u t  aunup hutude m t tm. ’ ? m m m u m a t u m u n n .

2. t ) e t n _ , r m m u n _ m ) i m u n t  depenndence m m ) ’ t he viscm me l as t mc beha vimu m nu m t  plastmci icd PVC ti l m u n . ‘I. Fs , n uc , n i m , n m a . I . \kc’wn_i ’

na n .  ‘n ’ 1 akaraicki K~~m u t n _ m  liunversut . Liuge biaxial d e i m m u m m n  ml u u u i s  n_n_e t c  n_ used mum s ln _ udy s t t s ’ ss . mc ’In _ n \ a tmn _ m n . vn_c wc ’mh us

tiuiis’ tlepen ndet it hunt.’ ei ,ust ic it ) i’mu is snm u i ’s m at ic ) n_c is um nca sn _ ire sl tn _ u c’s , n t m i , u re  vm ul i uunnc s’ M c c t s .

F \icn u sl uu m i n_ Xi pm’ mm per tm es m m )  sI’s re mi t ’ .ucr y lmn un itr ulc c n i p u mhvn m n er;  II. \ u u u m u m u t u y  a ,  I . Katiuei , S I l u u s b m u u m m ,  I.~he

h i_ l u st u es , Ltd.

4 Vi ss’ m m u .’ hast ic  helnav iunur m m )  pm ml y (ism ub ui t lemic u .n_ ide I suh~c’cle d to I ‘V uin _’ gun _ i d a m u m m m n ~ ~sl. ~ mm ’ n tmunarm . K ~, lmn _ u

.ukan mii Tm u) i um k uj t m u n _ e r s u r  ‘s

~ Thus ’ c Hest  m u t  fat igue imn ex t ctis j um t n on the n_ vm u i’ k I’uuict iomn ot n_ ul camn mze d u u ubbcr n _ 1. K n _ us n _ uun u ’  K. \ l u nr a k n _ m nmn u
1 m ‘ him ku I, rui n_ eu ,u mv

0. ( in emu u n_ u ‘ r hu en _ nl u mg) nu t  ami nine rosshin ked aun iunrp bnous polyunne m K. M urakaunni . K. \ n_ mkat i u s i i i  Tm uhi mk mu I. ui—
versmt \

7 )lcchiauiical properties amid unniurphology of sn_ ml uti unm i-sput i t ’ihcrs n u f S nm cin SI3S block c u m~unu Iyumie rs~ II. l i _ m m
(;unnna t’ u um ve r sut v

8. A review n _ if  work inn connnpsusite niater ials. T. I lata Gumimn ia University. Thums was aim invited talk po b hms h ued

inn Kaga mu Zasshi (Chemistry Magai.ine) in Japanese .

n Cn_umplex effects in rubber em nuinpositeS : K. Eti j i tn m m u tum Bnin_ I ges mummue l i m e  ( m u . . I1si. l’b n mu m n _ u gh descrupt u ummu m m ?

t ine u nnic i n u se mu puc ninmirp hnolmu gy . t Ine effects ot ’ carbon black a n n _ I  e a r h um mi fibers n _ n _ sue ehu i c uu l , n r c ’mh in minus in _ s i t e d  ta lk

It.). \ i n _ m u e l a s t i c  prc nperties nut  uniaxiahly uni len t ed IR I~ ‘1. Kaw a bata. I. I ,n k , u m.uin_ ’ ku. I . \ Iat s uda K yn _ u tn _ u

u u un _ ’ u. ’ rs i t ) aun c i I I. Sagn_imnu i Tum y u u t n_ i  A utn _ n unm n_ mhi.les . Ltd.

I I  .‘s su m m ni p arj sn ufl mi t  tumrsm um na l amid tensile dytnamie prc nperti es t t  eu munnp c u si te n _ mlm ) n mtn _ n t t c  iu mu iy u imn td c c a i h n _ m u n _

? u hn _’r u ui _ u teuun _ u l . II. Kn _ m nnnhe. ~l, K u m d ii _ K. (‘)ika’sc ,m . hi. Kmm nu h m m k y m m  t. n i i V c u ’ sl t ’ n ( I u u s t m t u .uie mu S p _ u c s ’ & .\em n _ mmn ,nu i t i c a l
Science \ Kimeumvihrm nn amid a cn_ umn nnnerc ma l torsic)tnal.hraid atnal yser were n _ used to s c , m u n iii ieu m i p e r. n m m m m c  .m m a then_ i

m e, j mit ’umc )

12 On ns’s mnlmmai s t re ’’n_’s and its relaxat ion in ann i rn um u p m u \ y . i u m m n i  a n _ Ih uesu r t ’ u n _ m ini m . I. K, usc. u h , u m ,u . m t ‘ i t . u t su u n_l _ u.

~ t a kara /e ku  Ky m n _ m u m  t u m u n _ c u s i t y  A “ pu uk er chip ’’ 
~0mn mt n_ca ’ ,  t us en _ i wi t h e p mm \ v  between I w um t u t u  disks.

13 l ine n _ i n se t atm _ I grumwt i i  n u t  peeling ) ra c t u u  rn ’ , K. lgaras iui . , n_ u nnn u~i t n u m n _ n _’ m s u m \  I lie m m m d cl m u )  Rt v hu nm ~i min _ l
l i umum j s w .ms i’x te nm ded atud app lit’tI I nn t he peeling u I  canvas whim .m un m h h e i  asihis ’s u n_ e

14 Time eunmposime s t u u i s t u u m t ’ n u t  woosl amid i ts s tu u .’ss meI a ’ s . i t mom n n _ 1. Olukawa . I. ‘n ,um m mn _ un _ i~n k y n u t m u  I u i _ n _ s i t )
i Ru s, .mr c h u It s u im mut n _ ’ f

I 1w r m n m u n u n _ ’n ms,i l j uu , ml ’ ss is  u t a t l m n n _ c  t i n  wire cu matumu g m u m a n _ hu t.. K. l u s t ’ , K. O m m r n u u u  I uuumi k n_m w n _ m I l en _ I n c  t_ m u

I tn _ I

I~ ‘ni m u m nm , j  ‘ , m ’ hu utml ’ ,  urn a s’s ‘ , I n_’ u m m  n u t  u t ms pc us c ’m i \p iit ’ t im _ n_ ii p an n i s hs ’ s . I .  l , i k n _ i im mm ( , um nnmnn a t i un i veu s i t  . \ S,nL,n

m u i s )  i I ‘ k ’ s m I ui lveu s , m s  \ :a lc m ml , i t um un u w ,us n_ hutimc I m u m  a um , u u m . u )  nmt  v in _ s nms ’ i n _ ms t i s  sphi cn u.’s

Sn _ u i u , v i Jh  t im miu f  t m  smsn _ ueIn _ m’m t tm . t m u l n i e u tmes~ I I _ t i n _ t n _ l i t .  II. l uum n is ’ , \ . S huu t u m ’ u, m ki . ‘I. \ tu ’ s .nu i . u gn _ u  S lm n u i s i t ’ s

‘ t i  5 1 1 1 1 ) 1  \Im . , tu .mu m mn _ ’ ai I nngm niu .’n_ ’ n m u m~t I ~m ( ~ i

*



IS S i s n _ n m C l _ m S t i m .u t \  nut  hhn _ ic md : Si k,ui h.mra , I. I u ik , nm h , m ‘ I hue lust . m t  Phn~ sun _ il n_’~n_ ( ‘hi c unmica l R n _ s n _ m i _ h  . A mn _ n _ c n _ is
n _ i n _ C  n_ c _ is n he sn _ uu h ’ cd us iung .m n_ ’ .m j ) i i i _ m i )  lion_c’ t i m mn m n _ ’ , ns mu t e n_ h ) in _ immun e p m n _ mpe n t u es .

I n i I is  pun_’ ! mu n _’h m s i i c . n_ lu eh ee i m in _ ’ a t m _ I ch. u~r in _ i _ m m m p n _ ’ r imc s n u t  hm u uin_ ’ n _ ms .i ) m i t n c t u n u u u  of tenn ip e u n_ i tm i re  a mid w a te r  n_ n u n ’

m c mi i .  II. S I_ nc - n_ la . K. I s m m m ). n Research I nns t mtum te  tn _ ui  h’unl y n m ue ms  & ‘Ic~ m iIe s . I~. I uikada I hue I m u s m i r u u t e  of h m hn)s i c ~il &
( i un _ ’ m nu u u. ’ n _ ni Researc h

21) I his ’ u h i enmh n m gln _’ _ uI 1 t um ’ p t ’ u t les  m m )  h in _ i i , i i n_ i s i n  n _ m u ’ ,  umnmt in _ u I  ‘, lm im cnur e  au l m i f luu n _ n _ ’  n u t  c h m n m t n _ ’ s t m ’ un _ l m qn _ u in _ is . 1. n\’.. n m t . u .
hi. 5I,uis n _ u m m n _ i m m _ m .  I. Sbui h n _ i h m , m i _ n . S () mmuu g i  ky mm t n u  t u i i vn _’ is l I)’ .

21 I inc rh m ’ m n i m n e l m ,,il pun_ i per t i es  u n t  p umh v.ic ’ m ’ s ln _ m utn iul n,- Imt ammat n _’ f iber su i s p u. ’ uu s uum u ms mum water :  ‘ . \ l i k . m ruui  S n _ k i n _ u n _ i
(‘ h u c uuu n_ , u I ( m m ., .S. Uminugi k y m u l m u  I i i ivn _’isf l )  . I hits papn_’r d i sc ui s se n_ I thi s ’ usc m m ?  a ~~n_ ’un _ ss ’m n _ t t n _ ’ m g  Rh mn _ ’ m u y ’ m n t u m u m t t mm ’ ter  ‘ s n _ i t t

suc hi s i n sp cuu sim tm ’ ,

2 .  0mm time d u iatau ut hc iuavi nm utr ml  t i tammi u n m n n _ h u n _ u n_ in_ i c  n_n_ n _ i tem sus pc mnsimmt is : K L? mev ,m . 1. Smi gn _ ni n m ) .  I tmu hu
‘In, n km n t nniv e r cii ’ ,’ ,

Ott thue r h i emu p c el i c  hc inavimiuu mul  t i t a nu i l tuu n dioxide ‘sc a te r susp e mns in)nu : K. Uu.’y:u . I . Suga m nn m . II. Igaras hu
1 umhm u kmi  l o i n _ e m  s i t )

2 4 .  S umm i n c p u m u hhe muns mmf tine liquid crystal state m m t pitch: S. Ob ntam iu Guum nun ia I r u ive us i t y  . This n_ n _ as aim unvm i euh
ta lk by tine mu ug in iat  m t  uf a patetuted r m ie t hm n m d nil making carhn _ imn Ilbers t ’nm nm pinchu

2. ’~. Flow prnupemt ies ‘1 t in_m(di i.ed hn_’n_ is : 0. Kikuchi , ii . Sin _ ichu sia . ~~~. Otc uta ke ‘Iumk yuu t m u i n _ ’ s - us u t )  m m )  A gt in _’ui l tuuit ’
& I n_ ’ c lmu n u ) I u u g)  A di s c umssimmn n ut gas tuuidizcd beds m m ) Iiqtuids arid of emery and quartz particles.

1i. i t n _ un _ c p1 pen lies n ut  tobacco pnmwdc r n_c n _ i tem ,‘ , ‘ , n _~~~~~ n_ Y . Siu imumu i.u. T. Tujita Japamn Sin i n _ u upol y (‘om p., K.
I t t u e ’ s  .m in _ mIt mkmn t u uv crs umy

2 7 5 i e h , i r i m u m i  betwee n the t u m uw m u )  p u m n _ c d e i s  amid nine shape nut hoppers : A. l’akamni i, Yannawak i Gaucun I mum
n_ e t ’ , U n _’

2 .~ I hue R a i si n _ h (‘ u ntie Pulse SIet lisnd m u )  v i scu meln _ msii c tnneasumr eui ne u it : K . I. ‘ u nit’) a . T. Isoda , T. Ots uh u mu , I S ,usmuc
In I n n ‘ k m  L m i _ e u  s i t ) .  line respn_ nt ise to exci ln _ m tin _ m nn h ’  d)nie cyc le n_i t  tIne form un (I — e n_ us t ) m s  ex aunniuned.

2 m m . Rlmcnulog ical prcnperties of soap bubble iuamn i Amn apparatus : H. Kumn iats uu . 1. Ya mnnada. M. Fukusiuinnia
Sm mt sc id n u  Luh n m m a tn _ u i  Ii’s . 1 his’ mus cu l latiom is n_ if  a niass -spnimmg c munnb uui at m n _ nt i  are dam umped by tIme foamum

~I) \ um m \n_’n_c mu ’ mmuamn ef  I eel s in a slidiung cy lutnd er vi ss ’ cm u nue nen , K. Tac inihamia, J . ‘m n_ ms l n i kawa 1’ uuktm i I n i i n _ t ’ r s m i )

T l m m s us a n_ a l t  umi a t u n _ u nm nut tIme assoc iated t ltmw prmm hi ennn .

II . Riieo-uu ptica l St n_ u stue s n _ m i ct m umce mmt rated so lut nunn s n _ m t PBL( , . steady arid ti mnne-d ependemn t hehuavmu mu u u mud
unun u in _ ’cu i ham m u r u e t m i a t u n m u m  . I A n_ an _ Ia, II, Matsunt iura , V . Simihainara , S. Ou inmgi K y n u n n u  t inivers ity.

32.  R,’sc rse t huixotropy nil polymethyl acrylic acu sl~water so l uti n_ nm ns : K. Omno, K. Mura katini Tn_ it moku t m u u
n _ c u  S i t)

ii I )y n uat u nmc pm n_ nperties m , t  anny ln_ nse an n_I amnnyhui’pectinn munixturcs; PcI. N a k n _ miuu m i ua .  I . Am m an — l u m k v n u  l jmu ivs ’ is ui’.
inst i l  mut e m n ~ lm nd iisiul al Scienice ).

~l Rimeohmigical p u um p e n tte s n_ ut solutiomns m m )  styr e inc Is unpre mie hknck Cu u t mm u l )  m u c u s , 5’ . Matsut n nn _ utmm , S. Kats um nno ,
I S l i t  s n i nn uu nt o . I 5I. i m s mmn h , n S. Onmungi — Ky m u t um t un u v e m sit

36 . \ ‘ ism. u u e l a s tu e p nn n p e rt l es ut s l y re m ne MMA hIn_ nck copunl ym ners : 1 Kitat ntur a , S. \‘amuuat n iot n_ n , I . \I.is m i m i n _ i .

S ~ I m i m , n _ ’ u  K ) u m m n u  I m i _ n _ m n _ i l )

30



3o , The ch astm e fluid ( ItKZ fun _ mush ) j un I l neumn y ’ ,uuuc h c xpeuiumm e t n t : I A. Kn_’ au s ln_’) ( )\R 1 kv , . Au inn _ mI e n ]  tn_ ilk hum
a im ex pert t n mim tn n _ u n _ m t — m i t t n )V , t i

\ t m m n _ i u ? u n _’ anum uu u ’ ,  m m )  t Ine ~ e u s seun _ heng I~i mcn u gm uu uuu m mmncm c i  m m  u m nea s tmms ’ tm n _ iu m su n _’ u mt mn m mr u um a l’ ust r n _.su, n _ i n t t n _’ m e m i n _ n _ s, St. ha ’
kn_ u h u.i s h n i . I. \In _ u s m u n _ i _ i . S. Ouuumui u Ky nutmu  t ummvers i m v .

~s 5 Measurennent nut tran ns ment uni mruuua l- stress d i t f c u emnn _ . ’ c  by mn nc auns n_ ni t lmmn _ c hurt’ tr immg e nucc : \. I3n _ ’ n _ s ) m m u . 5
S l ummam, K. Osakm, 51. Kurata Ky t m ,  I u u u n _ e u s m l y  ( lunstit ute f u r  (‘ imc mn i ic al Rc ’ s e n_ mr c hi ). A st un _ h ’ ,  nu t  s la r t ’ u ip atm _ i  c n_’’ ,s,m
t m n m fl m u )  sn ean _ I ) s h ear

3 m m 0mm tim e t l muw ‘I a n _ u s n _ mm eian _ l i c  fluid at a capillary e x i t :  R. \ n _ i kn _ m uu u n _ u ra. N. S nu shn i muka . I Ji mi hn _ n . S. l u uj uuui umn c
Ky n u t n u  I. ‘nu uver s i t)

4 )) ‘cmi e.x pe r m uin emnta l s t on _ i ) n_ mI ’ the uunstahhc tlmmw mit  a h i g h poi yt incr sn_ dtmti o n: 51. N un _ m n _ ira, K Ix’ ’, a u mma , K.
Iunat su u . II. Shu imm o inara Kyushnu University. This paper related Iii “mm cm ‘fracture ” ph m ennnmunne t ua m mmi c x i i  u i ’ u iOfl ,

4 1 .  \m m mn ’ Nn _’w t nm m mu a m n be haviour n_ if dilute polystyrene sn _ m lu ut mn _ nns : V. Itoh . 1 . Kmu m i dt m Ni ga l a t ; m n i v e m n_ i l )  [huts
n _ cas an ex au n n inatmn _ u un of conn centratic )nn effects using a capi llar v ms c uunneter.



LY~IPHOII) ( I L L  INTE RACtiONS A NI) THI.’ IM~~1UNE RE SPON SI:
IN J \ P \ N  1976

Jamex N. ‘vS(m(Jy

SI 515151 (5

.5 n _ unn a Il n_iu mmn _ i I ’  m l  ‘um,’us ’ u mt i s t nu  u mm e t iuu Ix’s m u m , , . Ja patu t m u  d i5Cuu ’mn _ h m mm ’ , n _ ’ lynunp inm uid sells m n mne ra m _ t tn _ u l ) n mm sl m ce  n_m in i
busbies aund pci ? uum nn n u t h i c u  c e h h uuhn _ u m in i mmunu n ne t m u m m c t u u u m u s  I vudenn cu .’ n_ c is  prese m ited ‘s hu n _ n _ m u g  Ili um im t d iv i d u in _ m h sui hsn _’ ?S m t

n _ n __ Il’, m n ’  iespu uutsit ti s ’ tuir sn_’ p i m . m u s ’ tun nclmn m mi s , amnd t itan t h ese cells n_’ ,imi he un _ lem i t i t ie n _ I  by their nmumtc 1 u e l’s t t i p in u m n _ ’ ’ s it’
n _ i n _ t i m _ s  . m um t m k n _ ’ nn _ s u I~ a u i t i g n_’ t n _ n _  I. It sn __ is .nl s n_ i s lun iwn t iuat cells m n i ter ac t  via hio l img mca lhv n_ menu _ i ’  muunm les ’ n _ m les ( f a n _ i n n _ i s )  t i _ mr
i i . n uusinum t unu tn u tunua n u mum i mn _’s n_ i l tn n ig  im u e t t l u c u en n b natu s ’e t u uenn i mu m s u p p t n_’n_ sum ) n n i t  n_ m m i t i h m un _ i ) pumms l i us ’ l i m m u n  depemudini g urn time

. m m m u m en_’ t i i n _’ st m u u u u im u s  ‘S mn ummu mhcm m m ?  ue s n_’au e iu c rs ‘sv ern _’ able i n  n _) cm n u mm i s tun _ u tc  i hua n gcuies c n _ i u u t rn _ nh t i u u g  hnu t h u ihit~ pm u m d n _ n _ In_ it t
m l  ihue se I _ m n _ m rs . n_ m ud nh u e u u ac c s ’ p nm uu si lt ’s , s’moml d lie m apped tn _ n n_ h tst in i c t  sn_’g mt uc m il s n _ mt cer n_ mini e lm m nu t mn ,u su u u u m es.

I cidcnicc V.a ’, alan ’ pmescn ited smu gg est inig ti ua t nhne amnni gemu speci f ic  rece pmuurs fliumud omn all lvnnnp l ummc y ne’s ‘sn _ i’ m n_ ’

s n _ i c h ed n u t  h) t ime Saum nn_ ’ geu ies cn n mmtncm l lm um g tine n_’ n_ i u iahhe reg mn_ muns mnt t ime it nnm u nu run_m ghn_ uh ti l i t i  uniu le c n_ ul es, aht i u o u g h n_ tint’
mmmo len _ u h n _ m m muat tum e nut  n bn e sn _’ amitu g emi spn_’n_ ’ u ) u n _  receptn _ mm s rcun n aimns time subject n u t  ccnt mti ui ues i eom i tmm u veis )

5 n_ ur u p siut mn m) ti “ (c li I mi m ema c t i mnu s imn tIne Imn i n ia l im mmn and Regtu latmmn n of lime Imun m umm unn e Rn_’ s j u u n t u sn_ ’ ’’ n_ n _ as bu c hd
itt K ’ s u n l m n . ) n _ i p n _ mum , Scptet mnhcr 1-4 . IH7o. l ine t inec iu mug n_n_ n_ us um r ganmiscd by l) m . 5’. ‘naumnatniura amid I)m . 5’ IIn _ m m nu.mshiumm ua
ann_ I tielul umn dn_ ’ u thi s’ an_ ispic es n _u t  tIne Imnt n _’ ru ia n io m na l Umu n_ mu n n_ ) f Iminnnu unmu lcigic Smus ’me t ies . t ine Japannese S u nc i n_ ’ t s  n _ m r  liii .

m n nuu m m m lm g i s m s . ami d th ie \ Im n ustu y n u t  i n_i u ic at inmm i inn Japami .

I hue 5) umm p um s ua mmrgan isers ‘un_ len _ ted beaut i ful  K vu utmm . tine aunciemn u capital nul Ja pa um . ms t i ne ‘s ine f n_ n m th ins nm eet im ig.
w itc ic abmu u ut 2(1(1 t e scn _ u i n _ b i n _ n ’ s. twn _ u ’ t inirds hc imn g Jn_ m pannes e . m e l w uu hu Ec u nu m pea m i and Anu ieru ca nn sc ieuntists to exc lnatnge

n_ ie as mum t h i n _ s  rap isli’s e x p a umcfmmmg imel n_ l .

In  ‘.i n_ is . a p p m u m p u i a t ch~ euunuug in , nine am m c ie u mt (‘hnimiese win _ u practised “var m nuha t imu m i ” ( inn nmu iutn i/ iuig a pension wit h
u t m at em u_ t i t n nunnn a sui iall pmu .x ~uust nile) as a nncthn_ id nut inducin g m mnnu m nu n it y tn _u srunall pox : thin.’ prn _ cedur c V. as danngern _ nus ,
h u ut n _ f  t n _ n _  r u n _ u’ . ami d p ren _ e ded Jemnn c r ’s c n _ u w p u mx incn s u m l a t i n _ iu ns  by nnma nm y cent imn ie s . In n_n_ n_ is t in _ ut  m u un t ih lh n c nunu n_ i 1 80(1’s
t h a t  sct e n i tu su s  beg _t in I n u  i esmugu i i m .n_’ tinat cn_’ui a um m serunnn cn _ m mnnp n ut n et m n s sm uu uta im i ed pr n _ ut eci u n _ n _’ aum t ib n _ ndt e s. amid it n_ n _ as t in _ mt
umu nm i t h e  s a i l ’ ,  lwe u u tme t bm m.. n_ ’ m mt t uu)  t h in_ i t armt un _ i t’ nm ( numn _ m h s ’cuhcs tl uat st innuu lat n_ i a nn t i hc md pun _ u d n _ u e t in _ u nm I au it mhn _ ’ n _ I~ im u(era c ’ —
tionus V. enn _ ’  s tu d ien_ l imu a t m ’ , c fe l n _ m ml . hu n t im e past few decades, im ivesti ga ti nm u ns h an _ c revealed t i nat amunuh n n mn _ lm e s art ’ conm-
pln_’s gl mmh n _ ml au gI’s s n _ i p r m m t n _’Im ns thi,n t h u n _ i n _ s ’  time u mu imq uin _’ pr operty nut  comnn bi un m nu g n_ ps- s i t  uca ll) with tIne imudn _ mc immg a mm t igcu i .
a m i d arc pm mini n _ uscn _ h by a special class n _ m t  v tn ipiiotd cell knn owm m as a plasnnma cci i .

Imn t ime m id- I m)0()” ,, in was lear mned that certain Iynnnp iuoisl cells must ini temac l i f  am nti body is tn _ )  he prn_ mdui ce s l,
On tb ‘ I lyniplin_ uc) Ics (derived fr _ n u n time tiiynius gland) arid ‘B Iym m np I nn_ ucyt e s (hu uti e m uian unu n_ c n_ let in _ en _ h p me s n_ urs u n r s n u t

plasnuna cells) a nt ’ i n _ ’quint’n_ I tn _ mn aumlihod tn _ u he produced agamnsi ni nn _ ns t anut igc mn s . 1 m m time su n _ i t t  t inme n_j uice i l tcsn _ ’ i _ in _ is
n_ Se m i’ u m uc mu n _ e nn _ ’n_ i tIme eviden ce f n nr cell inn lera ct iom n iii tine immn m nt ut n e respuunmse bias p mn m I i iem ~mt c s l ummt i l  ahm nn cu st ever) itun-
muuu umo i mu g un _ a l  a c t i v i t y  u u u n _ , u t n _ c~s liii’ inlerac n u m m m i s  n _ it several dmst in isi cell types ami d th meim prnm thu c ls . rIme s y m m m l u n u s m n _ u m m u
lucId ml K ’s I n  s u m n _ u .’ n n _’n_ i t ime e mm t i te  s ju e et rn _ u un m uu l m m m u dc r n i ce llulau u n m n mm uu uu n _ nhui g n _ a  few n _ u t  t Ime i t tmi s t  inmier est i t i g aspects
o f th u i c uumcctl uu g will he re puurt esl inert ’ .

I. ’. uuu piu mm d n_ i’ l l ’ , im _ mve n_i n uu mm u m b er n _ ut  ‘s un tac t ’ gi) suu p mn _ mt em mus  li i,i t are a nit ugem nic wi neun in ines ’ t t ’d m u m r u ’  n _ ut h mem tmn e mum
hers ut  t ime s_ m imic slx’ c is ’ c , t hese n_ ins ’ called n_ il l uu . in i tm getm s Wi mein cells tr c n m nt munne s tun _ mimi  mu aum m nunn _ m i . mm e injected Im itn _ m

.1 is



. m n u m m t n e n  st ,iuil . nmu t mb m u n _ Iun _’ s ,ni’ , mumusr  t he’ ,n_’ n h t teu ’ &’tnt , i uu l in _ . ’n_ ’ nn _ ’, arc pr m mn _ huuce n _ i .  :imnd t ime um um u nn u i mue s n _ i n _ n u n  us cn _ illc n_ l atm al—
i m m m u i l u s n ’ m um nmu . \ lI n _n_ . m m m l i ’ u n_ ’ t ’j  m n _ m is e n _l im n thu s  mm i , uu um um ,’m b in _ i n _ i’ ,i lhmnV.en _ h n_ n_ ’ m m i k n_ ’ u ’ , T m ’  ‘ s m m l t n l i n _ ’ i m ) n _’ hy n n nph mm ntn _ l  cells l u ’ s  th ne i u n _ i n _ t I n _ i n _ c
_t n t m n _ .’e ns ‘1 ’ n _ n _’ 1h 5 1 i i i s m , u i i n _ n _’ . nh l  ca u m \  ,u pau l i c i u l . i m  _ ul l n _ m . n t m m u gn _ ’ mi c _ t h I n _ n _ i  lii’,’ I . s n _ ’ tmn _’ i n .’ n _ ns ‘Ii’ ce i ls n _ i n n  m m m u t ,  “ cum mut h i em
SCi in _’” m ’ l  ‘I n_ eli  nI l  . m t u t i ’ n_ ’ m. n  n_ n_ is m l n _ ’’,n_ u i hm en _ i inn I ‘ n) )’ by i t n _  sn_ ’ .ous i Iu’~ n _ u u l h i ’ n _ i~ i~i’ ’u m i  \n_’ n_n_ 5’ m u n k .  ‘I b n _ n _’’ue u l h n m n _ n m m m m s n _’ i n _ m
n _ n _ n _ n m’ n_ t i rcu’le i , u t ’ , n i n n s i  a n m r u e n ’ m is n i u ls n i l  I) t t u p h umun _ ’) ’ ln _’s n_ in n_i h m c m i n _ n _  n _ n _ n _ u s’ called ‘I - n _ i h l m u auu l i sn_ ’ u n _ i I l . mun _ n _’’s’ ( . n t l t m ui . n u t

Ii c .m md , c ’ s _ n _ n _ mn_ C d l i n ’ n _ n _  I h m e sc I al l n_n . n u n _ t u s n _’ ra  t i n _ u n _ n  hn_’s’ ui un_ n_ n_ i m u m  p u n_ nb c t ime I l’~ i u ip h u m i c ym e pn _ m m nl. Iii’ n_- xp l_ m i tned Om it
I ~ ‘lIs ant ’ nun _ n n _ s n _ i t ’ ,  I ’ m  au n ? i m ’ m n _ f ’s m hn_’ I m umun_hi c t ’ni , n_ m u_ i t h i n _ i l  t h i n _ v  c n_m t i  cut i mer em nhi~m u un _’ n_ ’ n _ m m n l u b m m m ) v  p m mun _ iuu s’ t m n m u m _ m u m  s m i j u .

1u i ecs it I n _ n _’ h is .n_ u e , mls m n n __ n ; m . m bln _ u t  lun_’n_ ’ munnn uu u n _ ’ km lls ’u n _ n _’ l hs t i n _ m t  en _j im dn_’ s i u m u )  c emt n_ m m n l  imi rc ugu n cells . (‘ n _ m u i t m u i  m m i i )  13m m ’ , ‘sun_

t i , n n_ c n_ I uu mue nn _ n , h l _ mis uuu . m u i ’ , n _’ ‘ , t n n _ Iit’’s . mn_ ur n. ’ t hu n _’ I , u l hm un _ m nu l us e m n _ n . t n _ u  shnumV. ’ t h at inu.’hpcr 1 n_’ n_ ’ h ln _ n _ n _ m u m )  n_ u sim m I n _ mi t’ . u i n _ i i g n_ ’ u m
,ul ln _ ’ ,I I n_ ‘ I . n_s imile s n n _ I n~t ie s s m m u  I cells mm m d ku h hem I cn_’h I ’ , ~I m m nnnt : I h u n _’ la t te r  n _ in _ n I nmuw n_’ve m . h u n _ m n _ c  I’ , , u ul? u n _ n s’m i ’ s 2 ,ntmd 1

u l  n_ . i i  in u bun _ ’ mn n _ u n _ t I n _ m c i ’. n_c n i m bi are  li nt I nne s em i n n _ mum im e l pem n_’efls . o h m _ m s  I u , n n _ n _’ n _ I n _ m m ’ s ’ ,  t i  t h i n _ i t  p i n _ s i n _ m n _ n  ‘ u s mis , n _ , i i  V

b i ’ n_ ~,u ’ uuu. ’  .i t ,1i1.’s’ um s . n_S’ ’ m n _ n _ t i  allu sm n_ is t i m m u n s h n _ n _ l _ t t C  l ine d i? tn _ ’ t n _’t i l i n_ t t t u i t i  sc ) ue uuun _’ n_ i ’ us s h i u u n _ u,’ iu mum b n _ g u m m t ’  I

a nmt um mi s . ’  c f e s n_ ’r th n_’n_ t .n set is ’s m l umi g e t u mm mum ’ ,  n_’\ p eu imnnem m t s n _ b u n _ m n _ c u i n g  thu _ tn m m m c c  n_ i cell hi _ m d rea c ims ’cl mime pn e cu umsuu r
t ’ ’ n _ l ’~ n _ ma i n _i’ it mn _ n _ u nm lu l  umum l m n n _ i _’ n_’i me imi rnu mum ,m un inmie p0m m _ t I m _ i’ mum less d i t b i ’ un _’ t i i ia ted ‘s lage. h heuun _ e mhi cs e a i l n n n _ mtut i ’

t i _ i ce  n u .m, ln ’ in p n _ n n_n_ nt u l n _’ tmu n _ i n _ n _ m n _ n _  ihu , nt ? n _ n _ i n _ n _’ l i umuu_ t I sel ls m h u b t s ’ m e u u t i n _ n i c  _ u h mu i ug  n _ ) u l ? i ’ m n _ ’ u i m n_ i m s t uu u n _ m p a t h s . ma I l men i l maum
I he ‘__ u ‘ n _ i ’ b’u _ in ui n_ . S n 1 1  pu.’ u In uum nimuu g . t m e m  n _ i  i t  i n _ m n _ n _ m u m  m i s as it m m _ tn n _ n _ u t ’ s, Ut hem n_ c m mu kei ’ s i n _ t n _ s n _ r i ?  n _ n _ I  i ’ s  i n_ l e n  n_ i’ ‘ shun  m n _ n _ n _ i n,.’ m l

k ihm n _’’ s’h ls , m u iu t .,iip lmrt ’ ’ssn u n ce l ls  n _ n i l ’ ,  n_ l i i t euemu t  a uu nmn _ ! s ’u us amid hence n_ inc n_ h) bercu m t cell m n_ n_’’s I l mn_ ’ n_c m i t er , t m m m u u n c u l v  of
i n  n J 51 h i m __ mb i( ’ ’,n_ ’ ,n i ,  In I n _ m n _ m n _ n _ i c. i3n_’t l n n _’s n_ i,n . Sin _ I .. a m i d m m n uumc ’ n_it t m m m n _ s’i s i t )  (‘ mul le n_n e . I.m m m mn_ l nu u n . n _ i u ’ sn _’ n _ nssn _’ n_ i t i ne n _ n _ u i ’

‘mm st_mi nus  ‘ t m n _ ’ n_ n _ I ‘s .u t l mua n i t un _ n’u. i .1mm ) im n _m ’ sn _ tIie~ ni_my he umsesi tn _ u b u n m l h n e r  s’ b i , n i n _ n m.t u,’ m u / e  f mu mu e t imm u i a l  I cell puupu ln_ n .
t i m u rus %I ,src I .‘ ,. itm u n _ m m u tn n _ ui  t Im e I i n _ m n _ n _ i n _ u t ’, m m ?  [ ,numm dm m u u pi esc mmted aum n _ n u n _ m u  mi n u s  :nm u nnium u ut m m )  u u n i n _ u m m u m n _ u n m n , m n _  n_.’ num nn _ ’ c m u n i m m g
ihu ’ ’ n uue i i uu mn t s  0’, V. tm u n_ in cs’li n_ c m m u t m n t i u m m u n _  ,on _ ’ Sm un _ In _ n _ s  0’, b umnu m anti his c nm lh n _’, :mc , I’e t e u  1mb , bu n _ mn _ c ‘ s h i u m n _ ’ , ’ u n _  t h i n _ m t  m m m c m ,’

pi ne s ’s . n_s Leni smi tm u nn _ i a i e n _ l  V. i tO , u t n _ t i t ’ n _’ui . pi n _ n _ i n_ n . ’ n_ n hmn u i uu gt ca l l ) n _ u n _ t i n _ c  m n m ni lecule t h at m imi _ i ’ s  h u m  I n _ n _’ hb n _ , camm ’ suu i g  t h u em m u
‘ n _ m t  In _ ’ I C t n l n _ . n i n _’ . ium , I  O n_ u . . ‘ mmii ’ h ns ’h pe m n _ e h l n _  I hue huel pct ce ll’s mum t um u m pmi m duu c e mnnmn l e cuu ic s mhu at  n _ n _ n _ n _ n i l  ti m e .mppru upu ’ iam e

It . ‘ e h t  m~ n _ h i t t e , e m n i n _ , m m e ru i n ,  . m u n m u h u d y sn_’c relum n g 1u bas uuu _n c chls I Imese h u n u h m u g u c n _ u h l u. act iv e n _ i c i n u u s  n_ m i t ’ n _ n _ ’ t )  n_ pc c i ? ue In _ mr
t ime , u u i i n _ t ’ n’L u i_ m m m n n n _ i n _ n _ n m. m I m h m e t n i  ~~u t t n _ .m ‘ s n _ t i n _ s  mu )  n _ l e n _ e u  n_’”_ p e u u u u u n _’ u n _ u n _  bit ’) f u n _ m u s h  t h a n  t u e  gs ’ uun_ ’ n_ e n _ id m un g m m  p in_ nd ue ’
t im  ni l  ‘ u ’ ? i n m _’ I_ un _ mu i r ’  u ’ s mm. i ,  in ‘ l ’ h i . m n _’ n _ n _  amid ton time . mn _ n_ e h m nu mu s i te  mini  tine ‘I cel l, n _ u ue tum hi’ ) u m n _ u u u u.h inn t h e  Im nnunn u m n c h~c
‘ s ; umu mnse Ii n in_ ’ n_’ i u m u l  n _ mi  t i n ’ 11 .2 t ’i ‘ n _ i m , u s m u t t i n _ i h  ‘sn_’ i ’ t t i s’nt un t ine sn_ ’ n _ ’ n_ ’ m i t n _ . ’euu th i  c i u m u u u u m m n s u , n t i t ’ nut t ime m numuiu ’ ue.

I ieh ulmuia u mtu , m i s ’  dt 5~ n_ n_ ’ , 5C d n _ s n _ u k n_ m um ?, n m ,t m u r s  pr oduced b 1 cells thin _ mt  umidu ce sn _ uppm ’e ssu n m ni . I l u t n _ n _ en _ c t  - i b u i s  n_ n_ n _ us
dn_ ’aln n_c i t ) ’  ii ~u e. m is ’ n d e l _ n i l  I’m ’, I) I mn _ in _ u , m t  (‘ huiha t tu u n _ s’ t s u t y .  Ja pami . w b m c n prescnnted iunfn _ uu l n n at i n _ nn u m m m i n_ n h n n _ m l n u g u e . u ) i s

Ji t tie s mu p prc n _ n _ m ’ n_ t i n _ r n _ n  t b i ,mm n_ n_ is . mm n _ iu m . ’ emu  Spe c i f i c .  l an _ tn _ n am us i bums e u i h l j h m m m m n _ i t n _ n n s . I,.. h Ie u i i n_ ’ u u be m n _ m ans I I) \ ln _ n _ rphmv m u ?

‘u ’ ,m n _ n t ’ u t d  n _ n _ e l i’ ahit’ I n  m u i m p tIme e n _ m n _ n _ s  t n _’’ s pn nn isihl e tn _ mm line p r nmd m m c tuu uu nut t h i s  t a c t u m i  I n ’  t ime Ii un _’ g uu m u i m m ?  mim e 11.2
c iumi un nm , s , utu c , 1 tine munu ’n _ i s c

I ) uu im Si m e t  m ien mut  St I n i _ i ’  n’s p l. im m ui ’ n_ i Ih uat m ‘ mu the sn_ ’c cu i tn _’e n it i n  cbnm m munnuusn _ n m nme n_ i f  t ime numuus c is n_ n n _ mum _ mu s cg mm u n _ ’ n m m
k i m ’ u n _~u i ,ms i s ’ 1 1 2  r e gu nmmu l iii’ ~n_ ’ mnn _ ’ s ) sn_ ’ n _ m m ii n _’ uu ln _  n u t  DNA n _ h ums ’ cmumi g  p m nmtem u u 5) m m t ) uc c i s i  n _ n _ ’ u i h uuu th u s u cgumu u u c’n _ umu nm n _ m l  thu s’
p nn _ m m t n _ n n _  t n _ n  m m )  t n _ m r _ mi n i ce ll ‘ sin _ i f _ t e e n _ m l l n m n _ m u n _ m i n _ mi’ ums k t uu uwni n_ is 11 —2 :uuulign _’uus . thi n _ u n ame p un _’ s cmu I  numn n il cells. ‘I’ h l n _’n_ n _’ n _ u mnt i—
n_.’t’ ums ire n _ s - m u  n _ t m ’  n ni g m ush t n _ i r nu  n n _ u n I ’ m  he th u e munu es respn _ mrn sm ble liii t Ine t m u m c m g u u n i e s s  whien u ski um mur  kin_ hunt ’ ) trzmmusp ln _ ut ml s
J n n _’ u e~n_ ’ n _ mn _’n_ l a u _ I  , um s ’ t h i e m e m m u n s ’ k u m u n n _ n _ u u  n _ is t im s ’ ~m ua ~mn m hm isno c ’c mnnn pat th i lm ty  amutigemis. Sin _ mum bias a sim m nm lar g i n_ i n_ up n_ ut a t o m ’
n _ n _ n _ m is  k n m n _ ’ n _ n _ r m  n_ u’ , III 5 . m m u h u u n _ s’ uu ’ s  V~u iiumnm l b s  hI ~2 sn_’g uuin _’u nt m u l  c h m m m u t t i u n s u u u u u n _ ’ _ iu n _’ a s n _ m i s’s mu ) gs’ mies n hm a t cnnmntrn _ n l tIne

m h uh i l n _  m l tine n _ m u um uuuah I n n  p t m n m t m i n _ n _’ n _ m mut i b ’u n_ uu.hmm .ts tn _ n c emtaunn a m n l m g e m ns : l fmese n_ ui’ l bue su m—called hu nuumn t mne Rcs puunu se (Ii
n _ n _ l i e s  I n n _ s  a ls n , cu mul i _ uI  line p n n m n _ i m m n _ h iumu n u t  n _ n _ u t _ m u m  n _ u i  I n _ in _ i’ amun i geuns k t i n _m s~nui n_ is In_ u anm nigetus. l ime umuen h i n _ ud In) cum ’h iic hu
I ~c mies n_ ’ m n m n l r n u h  mint ’  muni t u mu mnc u u .’ spmu u i sn _ ’ is t u m u l  k um mu V. ’ nm :  hu m _ n _ e n _ c r , umm n _ u c l n uu i t e ue s l  n _ n _ n _ is  ge nuc un_ i t csl  n_ n _ ’h ictn it n _ n _ n _ ms l c n _ u m uu en _ l
ti _ il tint ’ genii ’s s un _ h ung tn _ mr t hen _ i’ inel pet ’ n_ m u_ I s n i b n p m e s s m m m fa ct murs arc tn_ nund inn l ime Ii reg m n _ unu.

K. Rat cws kv n _ u )  I~ui lmu p ue ’ sn _’ nt c s i m u u l u m m u u m n _ u t i m u m i  n_ urn tIne l) ’ m nmp l m n_ ic yn e n_ u ntt i geun rece ptor.  atm n _ n u n _’ n _ m nut In _ m u g st n _ m nm n _ hi tn g
n _ m m u m m m n u n _ s ’ u ’ .) It mc we il k m m n m w u u  t I m_ tn  13 ce lls imave it m nmn n ut m n_ m g l n _ uhn m m l in n n_ nm t l me it si mm tn _ mn _ c th in _ i t l u im u n _ Is  a t m t i gs’ m m amid acts  as
a uu _ u m n t i g c n i  ni’c e p t m u u  . Suu m e n _ ’  I cells h an _ c m u  detectable uu n uum n n _ uuun _ ugh umhmm hu mu mu mu t h nemu n _ mum tn _ mci ’ lime m ma i ut c n _u i  t ime I cell
,m un_u igs ’ mm i n _ n _ c ’  I ’ m n _ um in as beet m in ighnl y s~mc mn_ n_ i l  n_i i i ’ s  e , ‘lIme port j oin of tine mtnn mniunnog ln_nhul itn mmno lee tile n _ n _ i  i mn _ u Ohs’ megioum
n _ n _ h u n _ r i’ ani t i g c nn _ us hun_ inn_I . us mm nmm qi me h u m  eac h am nti gc t i. t t s u t t g  spec iall y pt m t i t i ~’d auntihoducs . R u t e n _ cs k y was able in _ n
mu ua ks ’  a m u t u l m u u n h u n _’s m m gc mmn nea pigs m h u m n _ ’n _ t c’n_ i ag a m rmst t h us um u in _ l u me Im h n ni gemi hitmdi uug site (n _ uu i t um n _ i im u t v p n _’ a nit ihin _ mslin _’s i  iii
m u m _ u ’ ,u umml s i imu w t h u _ m t  t ime a n n t m u n _ h i m u m )  mi’ at mn uim , mn _ lu i ’s wo n_ mId slm unm umln _ mnn _’ 1 cells . nh utus pn iuvi ch imig s t m munu g  im mdirec n evidetu ce
that I ce lls Iuavt ’ au least ‘ s nm uuu n _ ’ huur uu m m u )  ium mm n mi mtm un g h nu huui mtn va m uabi le reg umutu n_ inn t l me i r s mmu t n_ i n_n_~. atid tim _ mt t ine I cell
.u ml m ig n _ ’ nm r cc ept u mu ns mum part cuun _ l en _ l  mum it’ , l h m n _ ’ sa ir me g emue s t Im _ mI  c iun _ le fmmr  i ru m nm u n _ uu mn _ n gl n_ n h u l i mm ‘ s n_i rua bin_’ negin _ n m ms.
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Umne nu n mg imt me.msu n mu ~mh iy .usk n _ n _ hi _ m t n_ ill t h is m hi ea u ms inn tem un us m i t  prac l uc n_ ui  s n _ u n _’ m m t m h ’ic iu c u i e iu l s .  Ib i s ’  n _ m mu s wem lies iii

tine t_ i~ t tin _ mt c uvc n t Ime past decade time tnu m nm her n_ ut din_ eas es hmm u utnsh t in exh ibit umum m umm uu me a b mu n _ n n uuu n _ u hm tmes hi _ ms urm n_ n_ uen _ m sed
, m s l m , m t m n _ n u n nmn _ , m l l ’ s  - mn _ m ung im ug I umnun ,n n_’ule n _ m u _ m i  I m u ) n _ ’n_ ’ I i n _u mms In _ u u hneu m nu ’a n nm u d a u t i u m  u l u n _  n _ nm m n _ h ca m u s e i  . ( )uu ktt uuw lcn_ Ige n u t  I muun_ c  t ime
m unmu u uu u u c s ) n _ t e m m u  u u l uu . ’ ia ln _’s . n _ n _ hi _ mu t ime f ee n_ lbn _ mck um ue chnn _ uu mi s u nn ’u n_ i nc . n _ uu in _ i h um m u ’ , n im uum gs gum n _ u scm y mum best ’ dn ’s n_ ’n_ mscs is mmml )

he gu num u t mng t nn bit’ ap 1uiuc .m hbe , ,‘\ i t h mmuu m un _ in  m n_ n ’ n _ u u r u e u u t l y  misc n_ u uuuu nmuber  m m)  uu n uu ms p e c i t ic  rt i c ,u ’ s u n e ’s tm m nnmu cl mtv t hus ’ n_,’l m u u u n _ . m l

e n_ m u m_ i’ nut ’ line n_ n. ’ n_ lu _ c_ m n _ es n_ce sin _ ill inn_ il be n_ ibIs ’ tnn n _ ml ts ’r mum p us ’ n_ euu l  t h met m m nn i n_ u sigm ittica uun t as hm un _ m un um nutmi  t Ine bu , ms m n _ m mm i ’

m u m _ m is’ mnm e c hiau um su nm s u mmis h eu h mu g t Ime a hu unmr nm ma hi tun _’s n_inc tu mmn_he ms t mu nnn _ I , Tine kmm m uwle ci ge gau nu e n_l t u u u m m m  l ime s u mm n _ I y  m m )  i u i i mu uu utme

tuuu cn mu u u us ’ i nu am nunina is hi_ ms beeti s h u n un _ n _ mi itn tIme past t i m  he n_ m pp hm s ’ahle m m t ime  I m u u m u m a r u  itnnunnutue s y n _ I n _’ it i . h u e um ce time cnumm-

iut muutng p mn_m h e mun tn _ u t h ese n _ m m mmn m n n _ ul ‘sum ‘u l e m n u s wil l prn _ uvmde mis n _ n _ m u m Ie ,uds am _ h ideas t l ln _ mt will pn_.’r h ma ps Ji l uun _ n_ mis ( mm luma nmup ul
In_ it s’ mime hnu m n i_ m ’ l  unnumnnu u ne 5) n _ te u n n iii n _ m be u me tic un _ u l tnna uuuu e r

\ In_ iuu ) um i huen es,cc l l emun pa~uem s ‘ sn _ cue  p rescu mtesi . m nnn _ us t  dea imu ng n _ n _ i t O  n _ _ m u m m n u m s  speci f ic tn _ m e e ts  n _ mt cc ’ Ih n _ m s  m p n _’ m _ i I u u n u u

liii’ m mnee t iu u g n_ n _ as n _ n _ h  memnneh ’. n_ se ll u u uuu n _ n _ u l i i , In _ u i  n_ mince , ashec 1 un_ um e t i mt i t’ m u m  n_~c ie s t m n _ i tuu rm g n_m ud n _ Iu n _ n _’ n _ m n _ ’ s u u m m n _  I lii’ Japami ese
n _ cn _’uc ahn _ n _ nl n _ u f ehy suu pn_’th li sts mon _ ik itug line ui ncei u mn g ti n_ it n_ mini ) ’ a ‘sc ien m t u tic s n _ u c c n _’ss bin_ i l n_ I pI n_ a n_ n _ m It n_’ x b u n_’ rue m n c c li ut i n _ n _ t n  it s’

me n m nennhered.
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Figure I. Differentiation scheme of I cells as analysed by surface iy antigens,
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A NONTECHNICAL REPORT ON THE WORKINGS OF THE
JAPAN METEOROLOGICAL RESEARCH INSTITUTE

Morton A. Bertin

TIme wri ter is n_unqualified to provide technical information n_ inn tIme research ut n denn _ n_ n_ m y iii tIne fo lhn_ uwiung tw n_ u
Institutes. Tinese reports are for those who might find a brief review inhn _ m rma n ive inn lern uns nuf time gcm nena l a icas
under study.

The Meteorological Research Imnstitute us housed j un rather arncienl n_ h n_ u ar t ers in what tIne Japanese call a bed.
t n_ )Wfl see nmon of Tokyo , meaning an area which house s people who work in tine central city n_ mod relurn tn _ n lhemr
bmonnes only to sleep. This may be sn _ m tmmet i nmn g of an oversimplification, hut the mmeig lthorhn_ iod did appear tn _ n be
scnme what deserted during my visit to the facility. TIne Institute plamns tn _ n move to Tsukuha Scietnce ( i l)  imn a few
years , ln_ioking fcnrward to better quarters and unnn_ )re sophisticated equiptnnent. Also available Inn t Ine unn will he a m e w
connputer , now in the process of being installed by nine Japan Si ete nm rohn _ ng ica l Agenncy in Kiyuuse . a sect ion m m )

Tn_nkyo.

Dr. Ken Suda , the I)irector (who studied at New York Uunivcrsity) , and nnnen mbers of his staff provided a re-
view of the operation. Tlney operate onn a budget of about three aind a inai f mnnihlin_ in dcnll ars a year whic h cn _ uvers all
expenses inc luding the salaries of 142 scientists. The Institule is ann arm n_ if tine Japamm Meteorological Agency , part
of whose funnct ion is to coordinate the natio n al meteorological service n i nun _ nug in mnne ne mu un _ nl o g i ca l , terrestrial , and
hydrological observations and the collection and dissemination n_ it ’ informat in_ in. Tine Agency alsn _ n cooperates hi tine
world network by participating in the World Weather Watch Plan to provide warning of potential natural dis~
asters , TIne Agency was established in 1872 and the first wea tl ner sta l in n n was set up in Hakn_ ’mdate n_ nfl the site of
what is now the Hakodate Marine Observatory. TIne first daily weat h er reports were issued from ni tIne T unky ni
Meteorological Observatory , which was estab lish ed in 1875 .

The Institute , which traces its origin to 194 2 as a researc h division , assumed its presern t identity in 1947. It
present ly consists of nine divisions conducting researc ln in various fields related to nnneteorcnlogy imncl uch inng eart h -
quake prediction , atnnospheric phenomena , volcann _ nes , t ine hydroenvirn _ nnmnemmn , anud it is also involved in the re-
search and development of meteoro logical observation equipment.

The Forecast Research Divisin_nn is cn_ nncerned with tine pinysicah struc nn _ ure of ’ weat h er  phenom inemna . seasonal
forecasting and climate , weather analysis , and ph ysical structure of weatiner phenotmnena . Th ey imave c n_ ntn n pletcd
twin numerical simulations of winter climate , one of t he ocean and the oth ier of the nnounutain effects. Figures
displayin g the surface pressure distributions developed fr_m im i t inese were siumwnn , tine cn _ num c lusio um being tIn _ mt time
mn_ nunta ins arc mumn _ mne critical inn establishing winter wea il mc n patterns for Japa mn -

The Typhon umu Research I) iv is in_ mmm deals willn lyp i nnununi SI r uct n_ mre annd hmmu mmma l in _ nm u . clis n _ us teus . n_ um n tl tIne radar-
dctcctih lc’dm ud physics n_ i f typ in n_ nonms. Here also sitnnulation neci nrui qu mes are u sed tn _ n better uu nmdersta m nn _ i t ime nnat ut n_ m
a nun _ h nm nec b nn _ inu ms unm of tropical cyc hn _ mmnes. It was s itunwn how tIme sutn innier ummn _ n nsn _ i n_ inms n_ i t’ tu mdua anal Sn_ nn _ mtlme a s t Asia in-
fluence time c l itmnate n_ ,f Japain and the Far l ast,  ‘l’ern n per n_ ulure and wi,md umnaps h ave hceun n_ h mawn siinnwiu ig ws’ak aind
act ive mmmn _ m nso on s unver India.

In the Pimysical Meteorology Division the primary areas nnf study are ehu m ui ds and pue c ipi tat i om i piiysics , at-
n m mn _ n sp iner ic tn_ urhu lence, topographica l e ffects inn wind , anid at innos p lneric particu lales. Tn _ n stn_ idy clear at ummn _ nsp i ne ri c
turbu lence m m  airports cl m ms e tn _ n m nm oum nta inn _ mus areas , the researc hiers muse h’ie ld nibser v atin nu ms n_ ms well n_ is w inth uu umunel
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e n~pe m uuuu s ’ mi t n _~ I
’ b m e lu _ mn _ c _ u ls u u m ) u ’Ve l m u j n i’n_ I uus ’ n_ n_ m u _ i t un nn m c un ln _ u tmmmtu  tn _ u  mmi n _ n _’s m ug ~m Ie a t u u u u u ’ s h u b in_ ’r Ic t u u r h n u l e u n n _’ c m u  th is ’  pl.m n nc

i _ m u )  bm mm mumn u i ,m r ’ ,  in_ i ’ , n_’ i I ’ hui n _u uig l m thus ’  mist ’ m n f  n_ m t mn eu u n h i n_ mm ie t I I ln _’i mn ue ni umud a I nnin g n _ m u gs’ s tud y nut ice t uui che i m s c n _ n m cc m mli  n
t i n _ n _ t m  lu_ is bt n_’s’t l ca tmu cs i m m l i i ,uu thu n _’ \ tm.’l e n u u u m l u n e i s ’ al ( ) Ius n_’ i ’ s a i m m i y  n _ mu \ Ii , l im p . Ot b i em n _ n _ m n t k  is uuum n _ h n _’ in _ n _ .n\ mini  t Ine c Hc c t s
u.n_ f ,minln usl ’u hm e ule _ mm.’ mu u s u h pau n icl e ’ u min i  ch i uui . mi s ’ n _ mum _ h s n _ n _’ n _ u t lun _’ n

Ihn_’ .-~pp ) icn _1 \h n _’ icmunn _ u l nug y ’  l ) un _ u s ummun deals w it h air pn _ m h h mu tu uu u m amid r a d m n _ u a c n i n _ m t y ’ . ice anus l cloud maclit , a u _h emn~
‘ s’umn_ umum u nen n  t neIe n ,uu ulog ’ ,  , A m not h uem area wh ich n_ mppears s n_ m un iew i t a t on_ il uut place is thus ’ ‘s tudy n ub se n_ usmunu n_ mI u’ n _ n n l _ m t i n u l n nu t
Jap _ m u mese unnn _ nm nal i t ‘~ - a Iactnir sn_ iuicii n_ ipp en_ m i s i n _ u  be mu nt lu ue nn ced by lime advn _ mu u ses m u  uniediciune and pi uur m mma c n n l m u gy as
‘ sn _ eli as h e l l _ n  hnu uu m s uun g n_ mind tn _m n _m d atid m u n i prmu vn _’ munennts in artu flc i_ m i leunnperanur e cmntn t rn _ m l .  For n im ums e n _ if us n _ n _ h u m  at mm mii ’

m ine nun atnot l ien h ave heemn c n_ pn _ mse d m m iniadequately imea ted and inn _ n_ d ated rn _ nnmun n s in severe weather I n_ in _ ut snnnnne
unn i n _ ’ e n _ smu y class m m i n_ itun mu late J a n un _ i _ m i y  I. thus is a n _ i l _ n I  poublem um . hun t h is n_ urea unmdn _’r s ltm d )’ is time profile n_ m i m i m i _ m i n i  m u m _ m m —
t _ m hu i y ’  i n _ i t s ’ s  t n _ u i  spcci tI~ diseases oven s e n _ m n _ mul l ’ s,

l I me Ss’isunno l n_ ig} amid ~‘ mn1 ca u un _ ih m gy I) ivis iu ’ mi studies e ann l n q u_ mk c p redict m n _ mmn . pred ict m u m mi m u )  n _ u m lc am mic _ mct iv i l )  -
e armb um _ i n_ u _m ke um t ec i un _ u n uu s u nn amid se isu uiuu.- a c l u ’ s ’ ui ’ ,  . anud n hue si s’ve l n_ u pm nne m ml if sn_’ is m u u m m l nm g i c n_ m l un i s ln  tuunue u i t n_ 1mm tine nesearclu imi
predic tuon n uf vo lcannic eruptions , fn_ nur active volcanoes are connstann ly scrnitinited for gmn nund de lorma lumuns .
grn _ nund tilt , and nennpe ranure changes. Two others are under stud y for an alysis of t he fire runniung phenonneina
m m ) vui lcam nic eru pti n_ n ns. Anothner project is investigating the potential for ocean bottom seismograp ins connected
tin an omn .s lnone station for continuous monitoring of ocean bottounn seisnnic activi ty.

In n the Oceau in_ mgrap hni cah I)ivisiotn tIme areas of iunnenest are oceatn waves , &mc eam uic cn _ nm nd l tuu ,um u s , aim sea uu n ler _ mc-
tin _ ins , n _ uce , mi mu m gt .u pinic imustru m nn e unts . amid cci as l_ m l emnvirn _ u u nunie u mt . Vari zm tin _ umns in water  tem unperat ores I m m i  dif leremn i Inica’
lions Inn _ in _ s hii’cn ph n ut tc d tn _n On _i ts ’  sea sn_ urface neuniperanures atud unncasure wiunsi ef h ’ecns. A wave rec ur _ Icr sn _ a ’ s n_ be-
ve lmuped tn _ u ic_ m d this ’ nnuca mm n_ n_ ave h eig h t  amid pe n n_ id as we ll as Ic mnnpn _ mra l variatio m ns . A mm nethod based mum u lI me radiat i ’ se

r am u st cm es j u a nin _ n m n cn _ i un nainimng live en ergy tm an n s tcr pmn_ mcesses In_ ms resulted in ann m unnp m n _ mved iun_ imnn eri ca l nmnnde i tn _ u lime’
duct nice _ mum n _ n _ mu _ I n_c ay es. (‘n_u as ta l env in o n m um n e m n n is beinng studied niursiug hn tine acc uninula nin_ im i n_ if n_ mmn’g o imng recu i rds m m
n_c , m n _ er te uunpera mur e anud salinity. current. n _ m m te u nn perature, wtnd and wave .

FIne upper Atum m n_ us pimer e Ph ysics I ) iv i su n_m n studies line upper atmnn n_ nsp hnere , ra duati o nu - costtmi c ray s , amid at-
nnospincric elec lnic i ly. In operates an n_ iunounnat ic spectro-pyrhe liomneter for spectral measurement of direct solar
m a i m _ m u _ m u and uses a hehicinpner mn n n_ mumnted wi t h two pyrimnonneters to estiu n m_ m ne nine absorption n_ nf n_ n_ il_mr radiation by
atu n nn_ ) spineric aemm usmu l s .  In tIne area of c uusnnnuc ’ ra y observatin _ in . t h ey have studied atmosp heric effects n_ nun esusnnic ’may
ihui e t is i i  imsun g .m rm i n _ mui i i _ m tu nutn c im_ mu niher tilled sn _- m u pure argo mn gas of .30 atnnosphmeres , shielded bs’ I Octnn of lead.

hum line ( ,emus iu eumnica l  l) uvisuom n tine etnnphnasis is on the geochenmi cai study n ut  atn ni n_ msphere and n_ iceamns amid tine
ua dinu _ m e t iv i ty  in atmunosp iuere amid oceamns , Th ey h ave coincluded t h at this ’ data itndm cn _ mte tin _ mt Imitiunni en_ inten t n u t  sn_ ur-
la m_ c water us related tn _ u recennt ta ll_ nu t t i n _ utun tIne stratosp h ere. Also unuder stuidy are nine distr i hm un isnmm n _ u I l ice (‘0.,
it n siui ) ,i cn _’ n _ n _ at e m m m mite  Pacific amid t Ime vertical diftusion of radin_ nactive uniaterials c l n_ usn _’ tn _ n tIme nm u.’eatn b i n _ mtt o i tn .

lime Mehs ’o rn _ n hn _ u g u mn _ a l Satellite Divi s in_ mtu is e nticernned wit h satellites . iunst rumn nem ntatiin i n - weatin e r n _ md _ mu . amid
tn net en_ m ro ln_ ngmcal l id _ mu (laser radar) . ‘Flue m u _ s i n _ m u m  of this gm_nip inncludes earth n_ i hs ervatin _ um m t ’m uu u uu a ge nnstatu n_ n u n a u )
nut h ut , dat _ i cohlectiomu t rn _ n mmn alit n_ i umna t is we_mt  lieu sta lin_ ins, disse mnni mnat iotm of prn_ ncessed data , amns l unn o mnit n_ i nu mug of
n_ nil _ mr pumut n_ .ntns with emnen gues greater t im _ mn 100 MeV. Lid_mr is used in tIne detection of pn_ nl luned air.

42



A LOOK ..~T THI- JAPANESE POLAR RES E ARCH P R O (; RA \I

\ lorfoun A. Bertin

lime u u u t n _ u r i u m _ u t i u m m u  mum t h u s  m c pn _ u r t  c _ mimic t um u uun  s ln sc mms sum nuus cc -mO n uun c nnn h ems n _ ut ’ t Im e s i n _ i t )  amid n_ n_ n _ us a l s m n gj e_ m uu ed trn _ unnn
r imtn hin _ - .m n m u n u s m l  nine Iu i n _ i i t t u l i’ A t thus ’  l iunie n i l tnt )  ‘ s i n _ i l  tn _u Ihu s ’ Na n inm ui n _ u I  I n n _ l u m i m l e  n u b  h’ mu l n _ mm h’ t esean c hn t h e  pha se n_ n _- n _ u s a
h~’e hm i n _ c n _ uf n_ ic l in _ i l \  - a o hm a t en _ n _ miT n _ m b  u, inumig men tin the p m n _ m c e n _ ’n_ n_ m i ge _ m n mm ug up tn _ mi _m n imne _mu us i n_ u li_ m b s i n _ n _n t m m n _ u u  n u n _ t i n e

A m m t _ u t c l m c .  Time hi s i in_ u p_ umue ss ’ .-~ t i l _m Em ,’t un _ Res e n_ urc h n l : \p c d mim um mi . t u un nc n_ h tn _u pau tmcup _ m l e  mu nIne pm un graunu m l  t ine ln m te nm m , n
l i m mn. uI (~i’ m m p t iy ’nic_mI n e.n i l m Y . ~~n_ . set up t ime S\ UW .\ Sciemu nul ic  S i , i l m u m u u  n_ nun l as t Onugu ul lsl _ mt m d. Oun e n nuu g i’si’ _ m r chi

i ,m~ hi’u ’ nn e n_ u ; me n _ I n_n ut  iii suc h a n e n _ u s  as n_ upper _ m tu n n m m sp bn eie p bu n ,s ics . nnne n cm mrn u l m t g v . gt’m u n_I cs y  , g cn mi m u n _ i s , gh n _ i c u m m l u u gy . ‘ s i m s

nn n_ n ln_ u gy ’ . n_ u c eam io gn ;m phiy. ht ml n _ u gy. a n n _ i m edical sc ut ’ Iucnn _ s . Vn _ u l l i  mm mii ’ , ’  n_ u brief h iatus mum o pe la t in _ m nm _ thus ’  ~, ta l t n _ m u u hi _ ms hee mi
. ? ~ t i t i l i u ’ t i ’ s I ’ s  i ’ s i’ n_ h as a pn ul n_ u r en _ en _ i tc h site.

I tue I u u s m m n u t c  mnsch f i n n _ u  c _ mimic imnt mu bc mnng imu l%2 amid n _ n _ as  m u n ig m u i n _ n l hy es t ah h m sh uen _ i  as nine I’mm ln_u i Rcs ea m n _ n _ lm Sec
m m m i  u uh tIne ~. a tmmu u i _ mh  Scicu iec Mn _ msen_u n nn.  I’m oh n_ mh ly re ac t iuug t in  au incn c n _ usen _ I  _m w;m i’cm nesn _ nub J_ mp a mi ’s t u u t e t e n _ l  mum tine

.~ m u t _ mnc uuc . inn l~
) 73 time M in n i s i i y ’  m u )  Educat m n_ u t i .  Scie im ci ’ , _ mnm d ( u it u u i’ n_ el ml n_ up .us aim imu th e p c u n d emml e m u l u t s  iti mIs liii’s

emit n _ m Ini . rime lu ust m n m une lu _ ms a peru n nn_ m ui etnt s ta f f  smt 8~ w ith c mg hmt vusu l umng pi n _ b e n _ n _ m i s  amid n_ m peran i’s uun a t m auuuuua l

h n _m n _ Igi’i n _ m t  ouns’ amid n_u m alt ’ unn i hlm n _ m un I .5. n_ in _ i l l _ m rs.  A ss’ p n _ mrmil e huiti gen tnt ’ sl u g h u m l y  nn _ v c u t n _ v n u  mn n il hmu u m slu m lIn _ u r s pn_ uys t u n i  lIne
ex peihitt omis seti l  t n _ u  tine ,-‘n _ u u u n _ muc t i c .  T uauuspnu i ’t n _ us n _ n _ i l l  n_ is Sn_u ti l e In _n_ g i n _ l i e  s i mpp m ur i  tn _ n m’ th ie cx pc’ h mmnu t u ’ s  is puu. mvi ded hs

lIme J _ m p_ munese Sc It l) i ’ le uu ’se I m u i c e s  hs uuu_mk uum g available time mce br eak m_’i I- up. ‘ s n _ h u i c h u  n _ u l sm u acts n_ ms mu b l n _ uatunn g mm h scrn _ ,n-
t m ni t i  pIn _ n i hu irm mn i m u n  th is ’  n_ n _- m m _ n h _ I s  cmi m muu h i ’ n_ us well as n_ nun S l n _ mt m n _ nmn . l ime s l u m p bias a n_ Iisp l n _ u i e nnt e n n l  n u b 7 . 7 ( n_ b.b tnm mus .  en_ in

I t _ m m m s p m m u t  ~t)( ) t n _ i n s  m u )  n _ _ m i g m u . a mi d n _ n _ i l l  l u n_ mundle ~40 nmneum . a c iea n _ ut 200 _mmmd 40 ex p c d m tuu unu u rm emnuhers. In carries t n_c - mu

i i uk n u is k u, amid n _ il ls ’ i3ell iic l im_ - n _ u plei . luu ne cs ’ m i t  years  a lea n n _ mt _ m h m i n _ m t 30 m m d i  h i _ mn _ i’ spet it ‘ sn _ - ur nm ers at S ym m n _ n _ a Sta l in _ m u
amid in n _ m n _ i’ t n n_ es l  iganen i areas umn Uitiniw’h m m m ii Ba~ . ‘t

’ a t m nanm u \ I nuun t ammns . ~m u n d tIne Sn _ mmu s l er euic k \ i uun a t _ me ks . 
‘I linac

‘si’e Lmiig mm _ m e n_ p enn _ m t’ln. lu nc,ule i n i tn _ nr u n n_at i n _ m u i  c_i nn n_ m in t_mim i  t hmc se hum ’ c mm il t u ct t l ig t h e  l mm s t i tn _ u t e .  1- \p usesl a ie ,us n m m this’ Pmuuu c e
( ,)las ( n m _ m sl . S u m ’ s _ i  ( ‘n _u_ m n _I , amid I’num u u ,’s’ Il n _ i rn _ mh sl ( n _ m ,us l b u n _ u n _ s  been m ‘ s t u m u ) i n _’n_ b h i’ n _ ui t ii scu s ’ u u m ms ls . ami d si’ n _ t’r,u l mum ein n _ n _ n _ ulcu
pn _ un _ ubs h .m n_ i’ heenm I muu u ud - h l y siuumgs ’nun _ n _ i ne m n uic n _ ul amid h u m u l m u gum_- ab n_ u I mmmii i ’s b u n _ m n _ i’ inceun cumumsiucted ill t bun _ si’ bn _n u.mmu n _ b t n _ i  hi’ s n_ u h n ue .
I h m u m n _ i b n  t a n _ m u _ i mOt h f in _ n _ ma nm ’s’ s in _ n _ u s e . ‘ s e n _ i t _ mi -\dcl ic peng umiun m mu n _ uke u ues e ’c msm m m I’n u mu c e UI _ ms amid Su n’ ,  n_ n ( n _ m a s t s ,

Rn _ u e ket l _ miumu n _ t u m i mg ‘ s ims ’s t i n _ mn _ i’ hs’en u dcv cl n_ np e d. cmun ) s i s l i tm g n u t  ,m t m u i ’ki’ t  m u m m u t m u m  umua g a/ umu c . .m u mu d n_ m u -u i ’ hs ’ u u uetr ’ n_ ’ i n n _ u i .
_ iuns ) aim ,m ss e mnu hly n _ I n _ n _ u p  t ) n _ m u mm ng this ’ penms ms i m u )  I n u ’hi n ) ” ,~ - m m u cLs’l’, ‘s n _ it s’ h ,u n_u muc buc s h , a-t hu t his’ p u m nmun _ m u s _ n nm u mi t

n_ I in_ I ’s mug p b _ i n _ n .m lu _ m I t  m m _ Is’ s mmmd s’ hs ’s liii _ m um s l m l u n _ mg u ns ’ m is  t i ch n_ i s ,us ’ s mn t’ i . u i s ’ n _ ) s n _ ’ m l b u  , m u m t u m u  n_ us \ o n_ ’ n _ n _ n_ - In _ ms ’ s  nu t snu im nud i mu e

t n _ u n _ I n _ s t ’ s  is um u idem n_ he n _ - s ’ in _ upn m mennn . sch ed u led bu um h m u t u tn chu u tu g  n _ I n _ u u m m u g  t ine pe n_ m d n _ m b I mV ~~u . I u m ” u n , ill s uppim rn n_u t  t h e  hui ls ’i

mi _ n h u r n_ m I \ t .m g n u i ’u m un _ p l u m  I m .’ St nun _ h) -

I m,t i’ mus i scb ’s st n _ m n i us ’ n t hum s  hee un t ine mamuge n i b  Yamunatnu M mmu u nt n _ mumm m . smin m ie 30() kni i  s nmiit l n m i t  t i me s l , n l m m m t i  - I ) uutu iug
it;’ , ‘s ’isu t I a n_u n_ n _ t n _ n  u n _ n _ m i  a-hu,u l us p m n n l u ,mh ’u h u. tIne b n _ n _ ug s ’ s t c tu mg lc n. n _ m h lec t mn _ mmi m u )  mnui’t s’u uu m le s , n_i ll m _ b i’n cn u\u.’m e n _ ) m u  liii ’ s ie u.n_ u u u u u ,

liii’ hields b i s i n .’ m I m ’ s um uun _ ieu s imu sl y by Ibis ’ gm muu u ~u u im 11 m m ’ , ,u n t ’ .n ,nie es’u u l u m g ’ ,  , g en m u mun _ mi pimu n ln_ ugy . m uns’ I en _ u m um ln _ u g y - n_n_ i n n _ m u m _ m g)

cs ’u n t t i _ u n _ ! t i s ’ i i s u u m , s t u n _ u t ’ , . n _ umnu. I  n m us ’ l c n n u m t s ’ ne s en _ mu c hu ,  I m n _ i  i t i t eu s ’ s t e n _ h gs’ n _ u l n _ ugus ls  thus ’ \‘; m lul n _ ml mu ~m tn i un i t n _ mni ’ ,  ,n iu. ’ n lm .’sm , u u h s’m.h
as du n_ i n_ lcd u u u l m u  n_ bm . m n t i n _ n _ s k i t e  . in i _ h g u _ u m m u m  n_ ’ n _ n _ i n n  t i ps n u t  thus ’  h’ n en _ . , mium hn n i _ m m u I n _ u  e n _ mul y lm .n h i ’ m m m n _ u i c  ,ies ’ ’s

h im _ m s h n _ h i t i u m t i  I n n  5’, m u n _ n _ , m  5l. i t t n _ iui . iii ’ .’ I x h u e n _ i m t t n m m m  m u  l~~~’ b )  n _ n b s n u  establ ish ed ~Ii~u hm n m (‘mmmli i i . Se n n_ i j i mm l i  mum sb _ in n _ I

iii ‘ s In _ se t  ~I min _ uhn , u n _ u s  hiei’u i  n_ usu ,’ sh lieu in _m n _ imen _ m h h y I n _ n  s in _ un _ by s I\e u.u ) i c h m m n u b leuns re lated I n _ u mnn cte uu tt m ln _ u gy . gla c un _ uhu u gy . i n_ su m -

n m . m g n m u ’ tms u n i . mmmd m u l u l mn_ ’ m n _ i t unm u is i mh meus ’  Iu hi y ’ s t m _’ s ( ) ume nu t  thu s ’ mum _ u n _ in  n_ m c h m ue v en mn e tit s n_ mt the I- x pedu l un _ m nu sn_ ms mime t u ,i u,eu ss’

iii th i s ’ Sn _ u n i t h i  I” mIs ’ t n m u n m u  5’, o w_ i . , u n _ s m u l t u l n l i s hm s ’ n _ i mum 14 1 n _ i ; i ’ ,n _. I hue t n_ n_- d ye tmncn nhi en le n _ mimi m _ u u ’ s n _’ n n _ ’ nh ,~ tX ) ku m n nuts1 me ’
,_ mun m hs ’m h t hu s ’  mu u un mm nnnmmnnn mum li’ n m ujum _ ’ u _ m l m u u i - n u t  m m i i  ( - n _ m u m ’ ,  imi g nun _ ut I iet inmd Ic snun _ hu es umm ss’ isu uunn l n_ u gy - t a n _ h u m u s — iliu m s m uu u nn s b uu m g .
g i n _ u n _ u n _ n _ h u n g )  gs ’ u u n u m u u u  1 m h u u u l n _ m g u m  — g n_ ’ um m he m ,) - n _ n  n u i i u , m 1 ’ u i e t u s u u u . \ I  I i’ n mus s u uumm . g i ; m ’ s i m y .  m u _ I imum n um , n u m 1)1 ) s u m n b n ms ’’ , \uu m mn emn _ mm u s
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pm uh h icat m n_ it ns s lmicum nnncn l the results n_ nf this expedition and n mI m er f inmdings of nine Statmo mn amnd there are m ews huh-
Iet inns annd sc icmnt itl c neports issued per ion_ hically.

In add itin_ nn to the Antarctic Research Expeditin _ nn . time Innstitute provides logistic am nd otiner support to the
I)ry Valley Drilling Project and the International Magnetosp heni nn_ Study. t in tine former , t hey cn _ m muper_mte  withn New
ic_ lan d amid tine (‘ m u ted States in conducliung a sc ien mti t lc prognau rm in Victoria t~ nd , Amnt a rc t ica.  In tine lat ter the
Iunsni nute is involved in a joint progrann with France and Iceland in carrying out conjugate punint n_ mh servatin _ ntns imu
Ieehannd . Tlney alsn_ n prn_ n’side facilities fn_nr graduate students wn_) rking on doctoral research and act as a repn_ usit o ry fn_) r
.‘ n_ u mt a nc nic data collected by various expedit in_ inns.
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DO YOU HEAR THE SINGING OF THE CICADAS?

M. A. Bertin and E. A. Kearsley

Tine suuiguu ig nub c is ad , ms inn time late sunn n umncn I mees if a 1 nik ymu p_ uk us cve r .I ires enmt amid munou m n_ m nomn i c t in time l i t
t hat n_ nine is sm nn _ m mn n _ um i _ m ’ sn _- n _ mre n _ u t  it - Yet in is cn _ innnn n nunnn fn_) r Jap _ m umese . hi’, n_n_ -n _ my n _u i  p leasatutu V . to  remnnark onn tIne agreeable
sn _ nn _ ni d , lmndeed . Japam mesc tuei m u c mnt ly strike Weste nu mers as b uavi tug a mauu ge n _ ut pcrc e ptin _ ui us heyouud tim _ m t n_ if n_ n l hners.
seemnning tn _ S see th nt mngs , en~n_ u y In _ mn _ t i’s and savn_ nn tither se mnsn _ i t m mu m is n_ m ut s ud e time kemu n_ mi ‘ga ip itus ’’ ( tn _ m re ignmers ) . W~’ were
t h ere In _ n _ r e  e n_ n_ t rct nm ely iu mtr mgn _ med by n_ mum receunt visit tn _ n a rescarc iucu .~n hu ys u c i n _ mnu wino assents ih nat sc m _ mimi sn _ u n _ um u ul s are
d u i temet i t l ) perceived by Japanese amid unn_ ’min .Jap _ mtnesc.

Tada iin_nbu Tsuuminda is n_ inn the staff n_if this ’ Medical Resea m n_ n_ h m Imistitut e 0) nine To kyn_ m Medical auud l)erital
I.. mniversi ty and fn _ m r years has studied the imn fluemnce n_ if cerebral hemnnisp heric donniu iamnce onn hiea rumu g annd l iste m nimng.
W n_ mrking w it ln patients diaginosed as having a iuditn_ iry disorders , Tsumn oda deve ln_ uped tine (‘crebral Donnimnatice Key-
Tappling Test as a tool in_ mr tine evalual in _ mn n _ if patlninlogical cerebral conditionis. lIe also nnoted t inat tine device is n_use~
ful 1 mm deternnine doumninmance for a variety of sou mnds in normals. Time apparatus is a t wn _ m c lnanmne l audi lnmnv tecdback
recorder activated by ann che c u ronic key. A delay switch cunables tIne experi u nnenner tn _u i mist i t n _ ute a t ’ced hack del_ my tn _ u
n_ moe eat or tIne n_ n them . Inn the latest un ne nl nn_ md , time subject , equipped wit h earp hn n_ une s, naps m i s  timnger inn a cent _ mimi r im ’ ,  tIn .
mic pattern (4 , 2. 4 , 2 . . . . . . )  as fast as possible into atm optically act ivated switc h . TIme unnake am u sh break of time
switch is used to record the rhythm oh’ the tappinng wit ln a pen recn_ irden and to semnd tn _ n one ear a cn_ urrespo m ndimng
interrupted signal frn _ un n a recorded sound of tine cxper imemn ter ’s choice. In t h is  cotnd ition , th ere is no disturb imng
e ffect of the feedback on the pattern of the tapping and tine subject practices uuntil he can tap wit inout ninimuking
of it. Subsequentl y. anmn _ ither chaunnel is introduced which delays the signal a few hundredtbns n_ if a second amid
sends it tn_ n the seen_md ear. Tine simbjec i is t h us subjected to a dichn _ n lmn n_ cn _ umnnpe l itin _ m mn and a d ist n_ urhamnce inn tine regu-
an t’, mi t ’ the napp inug nuccurs. By decreasi mng the In_ mudness n_i f tine delayed signal iii successive trials , a t h resh _ mId fn_ ur

tine disturbance can be established, Ounce linis is ach ieved fo r n_ m i m e ear , t Ine cn _ m m nd i t i n_ n n ns are rcn _ cm sesb 5 n _u thu _ mt the de-
layed sigunal is fed tn _ n tine n_ m imer ear amid a nun _ it luer t h unes l mmuld is mm neasnured. ihu is allows h’n_ ir a cuuu u u pn_ mni sn uu i _ mm nd t ime un _ ut i n _ n
n _ i t  Ictn tn _ n right ear t i nreshn _ mhds . expressed nt decibels , is taken as a um icasurc n_ if cerebral hem m nis p here n_ hn _ n ui n i t i _ m mm c e , I As
w ith mi mammy bodily fuun cl in _ mius . t ine left ear cmurr espn _ ui ds tn_ i  tIne righ t imet mnisp hiere , etc. )

(in_hug as a sn_ uunid sn_ nurcc ( I )  a mec o rd mn ig of n_ i n_ Ic _ m n _ i) pturc I_ m i vn_ nwe l tn _ m ime , ( 2 )  a I kili puue i n _ m is’ _ mtmd ( 3 )  wi m ite
noise , this ’ nmelhmo d was .ipplied to  92 “nn_ rmnn a l” Japamnese stmbjeci s. I sunm m md a tumuund tIn _ mt ah mm i~t 7 2 ;  s lm n _ mwe n_h t hus ’
typical pat tern ot Ic ft  bie tm i ms lm li ere dn _ nm ninnamuce huir tine ymiwel s n_ m u n md (wh ich is n_ m sn _ ua l i or s 1nn_’ec im ) a m un _ i  nig h n I m c m ii-
sphene mmn _ ut m mun n _ mnuce tn _ mr lime pure In _ mime and thus ’ wini nc inn _ miss ’ (w imu ci n us usual liii um n a c ini u me tin _ misc amid nu uc lus ’n _ t u n _ m h uuu u us ic ) .
About )~ n _ n _ h th ese subjects si m n_ mwcd time munirr or i im age n_ ni t i tus pallet ii - hut ag_ mimi I Its’ vn_ mwel n_u utm u nn _ i n_n_ n_ u s dn _ i n m n ut ua m nt iii

hentispineres o ppn_ ustt e hun _ mimi time n_ mt hne n sn_ nun nds. l ot  n_m n_ nut 1W- ; mmt t lnese subj ects , m o  hemnnisp liere dn _ i tnni tm am uc c en_ m ultI
he detected ainh hnmu liii’ ret ima u ninig 2’/~. all lin r ~e sn_ munds wer e d u i m m u in in _ m u n l n _ mum this ’ s _ minus ’ side . Thu is In _ u n _ I patnn _ - rtu Inn _ us beeui
si in _ nwnu to he typica l n _ it  aphasits witim hennni plegia . Indeed , tIne n _ mu ug um ia l Ptir Pn_~Se oh time test was time loca lt,’ n _ mt in _ n un n_it ’,
the site n _ mi  b r _ mimi  da ni .uge .

Tsu uu n_ ida thu s ’ mu mum ml cd that sonmme men _ n _ i l ls  u mm tIne W’est (by line K mini mu ra mmm cl Inn _ mn_I ) did i n n _ mt show atiy dist i un e l m ’ s  e
tendency for the dn _ mu mni m na uic e e t I i-ct n _ n _ f  vn _ nwe ls. lie tinene fn_ u re tried in is hew m mmet bm u nd n _ mum a m n _ i mm mhe u ut Ws’sn n _ n_ t m is ’ us
resident in Japan wit h sun ;mn ism tu g tesu lts a disti mict d n_ itn nut un_ uiicc e t te e t  n_ if the steady-state vowel .m / iii line inn_ nil ’
verbal henmiuspher e was tn _ muon _ I tn _ un Wcst c ru m subjects. 1 sn_ uni oda cn nu j s- ct uu med tItan iii the W es t em mu tests  tine use n_ mt
sy llables w ul hi ci miu s n_ n nt n _ mn it s amid mm t h uer lest sn_ u m i_lit in _ n t is  lu _ m n _ i assimilate d t Inc sotm uids w it Ii spec chm iii lime sumh icc t s ‘ umnuumn _ l s
Iuudced , “i n_ n_ a n _ I log’’ time Tsunnuda tn _ -ct wut i m speec h (h y s im mmu ltau u e n _ uu u n _ m ea n_ u i nm g n_ mr listc mn uui g ) n_ m r cvemn wit In tin _ i tt scu mse
speech —like sn_ null n_ Is ( ‘ ‘don_ np. dn _ m n _ m l n” hy hi m m mc c n_ nnnduet ion ) caused I Inc dn _ m mm i i u a u m ec ef ) es I  t n _ u  n_het ’ m s’ n _ m s n _’ n _ u i  t hin _ n _ u p~nen _ u u
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\~ bun _ m i b i n _ i’ n _ s n _ il ls ‘ s e emmm 1 m m  s ;n _ gg n _’n_ i is h un _ ut  \~ i’si e n _ t i e m s  h nemn _ i’ i \ n _’ .m s i n_ m n _ I )  n_ l ilt’ viiI’s’ v u mn_c i’I ‘ s mnm m m i th , nn _ .i t m u u i s n _’ t n t

i i  .mps inn mn _ s uc t. n_c h u e  i n n  J,u pn _ muns ’ ’ sn _’ mm us n_i ‘ s _ eu In n_ il 5 mi m i_ h - I n _ s i ’ s  n _ n _ i l  In I n _ u n  em ~’ t n _  hm mu i mu 1 ,n~ m mmcci. ’ ( s n_ h um u I n _ n ,  I h e n _ ui n i n m  n s ’ i m u n_ up
n_ n_ i t h n _ thus ’  lmn n_,’ ,m h l ,u in _ n _ n _ n _ m . us ’ n _’ (  n _ n _ e m s ’  m .n _ nu u n i pn_ m u n_ m hni e t n _ u ’ I ht umsn _ ’ n u t  ‘~i’5In _ ’ i t u s ’ns m ’ s sn_ n _ i s ’  t i unuse 1 ( ‘ b u u m u s ’ n _ n _’ n u n_ h K m _ m m  sn _ m hi e d u n_ ,

snn uIn _ .n _ i tIme e m i t _ n_ _ I  un _ .n _~np,uns ’mu t b y m mu _’uth i i’i gs’ u u ei u n _ n _ nun _ mi  Ouu s ’ n t n _ m b  inn s ’ s s e u mci ’ ,

I s n _ m t m m m m l _ m  t l u e mn n _ n _ emi l  m m m i  in n is ’ n _ m .m c a n n e l ’ ,  n_i l m i l ieu n_ nu u f l s h s u u m m m n _’c s I ) n _ n _ t h u ‘ s n u m n _ I m m I ,  ( i n n _ n _ i l ’ s, cum i n _n i n _ u n i t s

‘s\ mil t t n_ ’s m/s ’n_ I c ’ n_ mw ’ cls ). 2 i  emu nu m l u se  suu i u uun_ is  ( I m r u i m u u n t m m m g .  l n _ m u ug h m m i ’ u - m. tmcs s i n _ n _ I ms , ‘ s m u u u i n _’ n _ ( ,  I i (  , u uu u m mn , m I sn_ m n _ n _ n _ is ( t h i n _ n ’ s ,,’ m u ! th i s ’

n_’ i iL ket .  ‘‘hneh l— ri n m g u nms s ’ cm , m. m m , , n n_ l , i  m n _ m g. n _ m n _ u t u m u s n _ . b u d ,  n_ I nn_ i . c.ui . n _ n u n _c n _ bumn n _ k eu u . I m u m u m b  , m nu n l  ( 4 u  m m n e c i u au i i n __ u l  n_ , n n i i i , , I n_

I kII~ piu s’ t m u u m s ’ . n_ n _ b u n s’ t in _m ist ’ , I’M s u m _ m u d .  vm m u lum i \ sn _ i n _ m u _ b . -\ sumuns i ‘l.n’ ,es i In’, . uu m n in _ Ins ’ s !  n _ n tn _’ uum p be ‘n _ l i  - c u n _ ; m m c l n

hchi . n_ t hist le . sn _ mi m i_ I u i h u n _ l i  m m m ii , ein _ Ib is ’  p uu i i b u uu g n _ l i u ) e m e n i , ,’ t’ . n _ i s u u  e u u ue m gs ’n _ I n ui du umn muum _ umi n _’e n u t  e n_m imu t m i e  _ mu u m,l
an n m m n n _ m I ‘ sn _ un _ u m nds. t i me u . n _ i n n _ i’ in _ up _ inn _ in _ i’ “lue,ui mu g ’ b I n _ m n  mu t ime lent  mit  n _ n _ t I n_ u I  I me i unm n_ p h u u .- m e n _ n _ h ie u e . m n _ t h i n _ m n  t h e m ,  ‘‘i n_ n _ n _ u n _ i

t h n e t m n  iii the ri gh t  inn_ i l) ’ n _m t t ine hr _ mimi l’ ’s e mu n_ l u n _ mmugn _’r , thus ’  .I.ilu n _ u mnn_ ’ ss ’ ‘‘li e n_mn ’ m n _ u sb i t i onn _ m l  i. u p n _ uuie s n _’ f l ush ;  - n _ u m i cm ib s  n _ mum t Ime

sem ina l  sin _ Ic and cn _ ’ cste m mm nnnusuc n _ unn tine silli e r , ~1n _ s’ ’uIt ’ u mu cus ‘ ‘hu e_mm ’’ ,nl l u n u u n _ s m n _  m mmi ibis ’ sn _ mImic n _ i n _ Ic

Tsiuum n _ u stn _ u as se rms thu _ mt t h ese  slit tem e muces  h ne l ’ sccc uu tIne i n _ n _ m u  g m m mm m m n s nu n n _ mi n t e d ’s ,un i’ _m n t uu h um t a h l e  i n ’  .u “dii l n _’ mn _ ’ uice
tmn t ine pcrc ep lin_ m un u nue ch u _ mum in _ mun mu )  n_’ nu uiip is ’X s n _ mn _ m u m _ Is ,’’ 1k’ n_’ u u uuc lmu n ln _’ s ibm _ u t u h nene i s _ u  n_ I n n _ n _ u _ mi sn _ n _ mId _ m m , tnmn _ ’ m. ’ lm _ uu i i sn t t  imp .

u.’nati t ng urn n _ n _ u n_c i’bs n’s much ) I n _ m m  thus ’ J _ u pn _ m u ne s s’ mu i t s ’ uu  lu _ mn _ i’ uu ui’n_ m m u u u u c ’ n_ hcvnmnunl thus ’  s um n i j ’ I t ’ Ii’ I m m .’r .u n _ smm n _ , m t m m u u m .  t h in _ m b is . ib is ’
s m u n _ n _ e ls ti ieuunse lve s . um c I n_ um ug im _ ugs ’  n_’ m ’ nu n u n i _ m l m n _ s’ n_ m mnsl i i n _ ’ n _ j u u c t u u h y  a s u u n _ n _ n _ I n _  s n _ n _ n _ c s ’ )  n _ cu l l  m n _ n e  n_’ m u i i n_~~l n_ ’ I n _’ m m m l  I i n _ e i s n _’ n u m s ’_ m um
umn gs .  0mm t Ime m m c m  h _ m u sh . I t  l ime ws ’ n_ It’ it i t ’t li me n _ n _ u n _ n _ e l  is .u Ills ’ us’ t t . u m . t i m n u i  n t  _ m u b u u u u i s ’ b u m  p n _ i u t s ’ mu i . t i me i.u s n _ n _  m m m i i i ’ ,

i_ m u m g u ’_mg e buetun g s ’s’ l la hhes ,

l ime t inud muug s _ m u i ’ pm nut ,  ‘ c n_ ul u’ s_ c n_m ush n _ u p c mu Ibis ’ s in _ m n _ u i  I n _ u  I i n _ n  t n _ i’ s ibm ‘ m t  nhie tut u _ I n _ us ’ n _ l i _ m u _ m n _ u  n _ i  sn i n _ s  mu I .n _ : ’ ,ni m n _ s m .

t i nn_ iugiit auth c u l t n _ m m e , Tin _ mt this ’  p lnem isi m nnenn nnnn is nun_mt s iu nu p l ‘ \ ‘ s m . m m mm. - mum (in uemntn _ m l h i ,us ‘ n _ n _ h i  s l t m m n _ n _ t m  in’s thus ’ t n_’ s t s  ,mn_lu u m mu u .

us nemen _ h m u  l t m th mau ns , Knuneaun s . n_ min d (‘ imum ne ss ’ . It n_ n _- i l l  he ui s n m u t s u n _ I n _’ i , n inbs ’  ilili’t n _ s i  1 m m  t m m l l u m n_ n_ n _ n _ I u . u m s’ m hi dm n_ n _ i’s m l  iu n_ ’ n ip hs’ n_c mlii
In_ u mug u mages ‘sc ’ hnic lu In _ mn _ c ‘ s u mun n e re m u n n _ n tc si rr ui l .umn m ’ , tn _ u Jn _ upn _ u tus ’ s e ii mnumm ’ s . i h n _ n _ n n _ g n _m i m’, m u m ’ ,. I’uu k m ne su,u mus I .nn c t e s t e d ,

Thuer e us n _ m u n_ mid t r i t e  sn_ uy u mu g tn _n thus ’ e f f e c t  Inn_ u i I n _ u  ls ’ n _ u m m m tn _ n speak J_ u paui ess ’ n _ n _ eli  ) n _ i n _ i  h u n _ I  i nn_ ’~n _ i m i  I’’ , In n _ m u g  hu n _u i in
iii Japan mub Japan ese lna rc rm t s (‘ n_ inn it he thu _ mt  l inens ’  us inn _ l ie hi’tu uuin _ h I l mms umn _ m\ mmn t in _ m u t i us ’  i n m l i n _ n _ , m t c  g u.umm nu m i _ mm m m )

levels n _ ui  e t i quette inn time language ?

i\cs’uit dut ig tn _ i l’n _ uumiu un _la tIme di) tcreums ’s ’s inn h m e um n in _ j n tmn_’m mm. n _ h n m m m u t u i n _ i m i n _’ u,’ I n  n _ n _ i  m u m  smum i m un _ i s  , n m u ~ in n _ u n n_’ i b m _ m u m  ,n n_ uuui h n bu .’
e niv mnn _ ui immm eu m t ai n_ mv erh, m ’ , m m  t ine _ muun _ h i tnm my m m nech n _ mum mn _ m u n ,  I he c u b e d  i i i n_ ’ ’, I , mI lu s ’ m t l n n _ um liii’’, ret ie d u mum p n _ u u  h , n u m t  e n tnm m tnnuum j h
ami d uuu c m itn _ i i s l i b f e rctm ces . h un _ mt us n_ l i t tere uu i s ’ s mum Ibun i n _ ug hnt m m m i t n _ n _ l i m i t  ‘ m l  I n _ i  us , In , 5 ’5 t ine t , mn _ h t I m _ m t  thus ’  .l _ n iu .uu in _ ’ n_ n_ ’ I n _ u n _ n-

th uc sm umum ,’ ml) this ’ c i  ic kn _ e t n_c lo is - Ibis ’ ‘sc’i’ n_ Ii’ rmi s ’is slum l i m i t  ct i’ m m sn_,’t’ mm t I n  mn _ n ; m m i t t u i i l ’ ,  ‘.i s i n _  m m m l n_ ts’,,’1ni) m m m n u t s ’sl c u u l t m u u . u I

‘ssiui’ui ui ’s ’ Is n _ m n u n _u t hn _ m s ’ t ns ’ ’u n_c - m u m  k hi’, \ l,u’, n_ u k lks ’n.hn _ u s n _ h u h  siun _ iv, ’esh n h _ u  \ m n us ’ m nn _ . mn ms .u ue u n _ ut  n _ mn _ n _ n _ t ie  n _ i )  t In e ‘‘n _ uuu gumm ~ n _n t
um use d ts .’’ ansI u n _ u k u i n g  m m l i  I n nmm h n  11mm . lsn _ mmu m u n _ l ;m n_m bi _ mm us h s nm mn _ t ime l _ m h u n t n _ n m n _ n m y  t m m  n _ Is _ I n _ i’ u m u t n u  m u _ m i s ’  buy l~n _ u n l m e t t s ’n_ u I u n _ p e n _ i s  umi

hi um unmamu hne i n n_j vui ii

lie pe n _ n _ i n _ s ’ s  t Ime n nu i rmumn_mh sn_ ’ m n ’ s m u m y  m m n ec l i n_ u tnus um is  m u )  t hus ’ .I_ u m u .n _ uu s’ s n_ ’ l i n ,unmm us h mn _ ’ i t u g n_ u ’ mus ts t s ’ nul n_c t I m ‘‘t h e  n_ i / n _ n _ n _ n’

n n n _ mmuu ra lu ne sn _ . n_ n_ u n u u m t m u u n n . i n mn _ n _t c . , m m t i. h s’ t h usn_ s n_ ms sn_ ’ n_ ’ u u mu m l ime J . m I’ . mum i ’ sn_ ’ im u~’nuP Is’ .oin _ h c u u i t u u i s ’.’ _ m ui n _ i  mu ,’ n__ f i n _ s  n_s  s u m h i h u n u t  i u I m s ’
‘s ,m u i u m u u n _  m u u m m n _ 1 u u s ’h y h n _ m pn _ u m i s ’ ’ ss’ n _ m i t  tmn r umm t4  nib bin _ un _ n _i’ m n_ m rr n _ m nt ge u i i e mi t . t n _ n  n_’ n_ ’ m i ’ I u u u u u u ’ s  \u ’b i  m I , n t i n _ ’ n_ ’’, n _ um un _ l n _ n _ u  nu n I nm ,’ ,I_ u l u aun _ s ’sn_’
a me t in_ irs ’ u_ m n _ i n n _ n _ m e n _I n _ v u i t m  lInings sm i~ h u a ’s n _ I n _ i t ’ s  m mm d sn_ ’ nnm m u mn e n u t  t i n _ m u m  n_n_ m b  n_ ’ i b u uen _ , ~~n’ s in _’IIis ’ i s , ‘ mm t ime m ’ t h iu .’i i m . m u u n _ b , t i n _ n

~ ~~~~~~~~ 
um mec i m _ mu mu s umu n _ n _ lu i~ b i s ’ nu l u l u . n _ ’ su/n _’s n_ ’ mbu ~s ; nn m d In _u / n _ i c i nus i s ’ n _ un _l nub I n n _ l u n g

I - m n _ n _ n m  in n_ n_ re I s ’ u nn mnm l .m  ua t m mn _ uu , u Iu i cn _ h me i n _ m tunm unn _ u hn u ps  mu ) n _ nuns ’ nil Ibis ’ u u i h u s ’ u n _u t  t Ime c u mu l us mum s u us ’ h m l i tmus ’ s _u s /n_~i t I ,t i

t n _ i _ mU sIn _ u n _ d u n _ mum . ‘sun _ it’ iun _ s’ . u m u m , l s ’ Iumn _ umts ’ei mist . mum d usm n _ I mu .u h msuuu . _ iuu n _ b m s ’ l i n _ n _ m m uo I u s u un.num l mn_u m nut s n _ n _ t i n s  i n ’ ui’ I b m _ m t  Inn u u i n _ b n _’n

tn _ i m t n n _ u t ’a se c m u um i mmu u mm us ’,m tumunu m u _ h u iii~u u m n _ 5 s’ mun nn _ ln _’ i s i . u m u n i uuu g hn c tn _ n _ cs’ u m i,n lu , umn _ n _’.un_ ’ ,u mun _ I  t hus ’ n _ n _ n _ s I  ii us n _ u n _ n b  I n n _ u  n _ m n _ m m  I n n  n _ m u m

de rst n_ u mmd t in _ mt this ’ n _ hi t  ts ’ us ’ uus ’es mn _ f thus ’ sm u u m uu m.h h m ets ’s’ l u t i n_ f i l  hum ‘ un _ u m u u sm m ns n _ mi s’ sI u m u u u g b ’ ,  mu ~in_ ’ m . m I m m u g  m u i  n_ ds n _ c / i  n _ n _ t m  u u m t l ’ nns n_

n _ t n i k mtn ui h ’ , ui t i in _ 1ti s ’ c i m a r a ctn _’r istus - s mmii n_’. un _ h u lie iubt i ’ in _  unmu c _ m ln in _ ’ u mm n l g nmucn i t s . umu i p l’s n _ m u m ’ nh _ u n_ - u n _ lu l i _ us t h i s ’ mn u In _ ’ mm t t _ u I
b m u r  mmmak uitg .u cu um m t rub u utumnut  In _ u t Ime n_ mIl ieu . Iii t n _ u u tm .  n _ n _ s lik en _ sun _ c m n _ I t e m  n u n _ u  s , m h u u n _’ n m u s i guu i e tnu .1m m _ I s iu uu l ’ I ’ s  s_ u ’ , t l m .u i

nun _ mum ) l u itn ig n _ IuuiL ’ mum _ h s r i m t m u ibn _ mn iu ug  mi u mm munb u ’ s  m it t ut u _ mit n_ c - t t hu the i.uI’ .u u un ’ n _ s ’ ,,- nu h t mmun _.’. Imuu,/ btu u / ’ n u h m , u n_ - n _ u m m u u u b n _ ’ sn _ h u m s - s thu_u ’
cc’ s’ n _ _ m u m  I i n n _ il ’ s b _ i f  Inn numu u i  cn _ l I n _ i tmi , I ‘ s m im tun n _ hn _ i’s t h e n _ m n us’s m m n n _ n y u _ I s’ ,m pm uun _ m ‘n _ n _ i t  u n _ n ’ ii n_ u um u m s ’ sc  n. m I m u m  ) i n_ ’ \ u l n l n_ ’ u _ n t  mu m _ n h ’  I

mci - h u ms ’ I t t _ m t  ‘ n_ ’ , u ’ sI is m. ’ ,i sI n u n _ h  n _ n _ n _ s b  is n _ n _ s n _ I, _ m mu ’ I mi e n _ eu i hue t n _ n _ n _ mimi  - -
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