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FOREWORD

This pul'iication was prepared under contract for the
Joint Publications Research Service as a translation
or foreign-language research service to the various
federal government departments.

The contents of this material in no way represent the
policies, views or attitudes of the U. S. Government
or of the parties to any distribution arrangement.

PRCCURED4ET OF JPRS REPORTS

All JPRS reports may be ordered from the Office of Technical
Services. Reports published prior to 1 February 1963 can be provided,
for the mnst pert, only in photocopy (xerox). Those published after
I February 1963 will be provided in printed form.

Details on special subscription arrangements for JPRS sncial
science reports will be provided upon request.

No eumulative subject index or catalog of all JPRS reports
has been compiled.

All PRS ceports are listed in the Monthly ratalon mf U. S.
Gvovrnment P'?itcatimn3, available on subsct :Dtion at $4.50 per year
($6.00 forel gn), lxincluding an annual index, fromn the Supr-inLeadent
Of Do"1'ents, IV. S. Government Printing Office, Washington 25, D. C.

All JPRS scientific and technical reports are cataloged and
nuhj*et-indexed in Technical Translations, published semimonthly by
the Office of Technical Services, and also available on soibqcription
($12.00 per ypar domestic, $16.00 foreign) from the Superintendelt
nf r!1.ents. Sewarn nual inder-ps tu Technical Translatins. are
available at wotditioun. -.oat.
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R T_ _ _

011 24C"4~. tiz r4 L, -tI ±bmitit'AU Of gra±*Mi~ PWs o oIA66Ztrc

* In e~@e 1, ILa~5")13 3'i 2uhf coRIper~ In 4c:ut ofW~ ooi41

, tie*,x tx-i; dzet u c4*xbtA OfL gr&IAi ?ize of slid artose-i4

itaafrr~ W~i So i s w;u:31g Until now little ,,w-61oh has Woe
ii'- oi4 -t~tl i're~t ft z' * 3ttr~tsox QYA OfM~ &i..* o few Articlcos On
tWrS& Jabot vera publsre4 only V4-, 4,*t.e msalt ve ob&:io4., 7&a

!1~idl~. t. ;A Bj'a , .9 -1 -A * teorG Sll.Y, @Ad it *"i be u~sed as
a t:hooeet cai fowndticn fctz ftixtlo'r eyrier~tlJ rese:.ara.

StA ±!VtXVU±OL C'- tAC z-'IJ1 PATk G" "s* r-o4ltil ~ a r~t

* is ilroeAo V*-x.Core, vlh* M~I~ conver~ion rute V.j tbe

c'~~~~ ~~ is'~~ ci!Zb ii £tc. i2 timo and a "a L-Tai2

W-is1' 3 i3 ;S.q .nfeEcr. 12 of th .at:ale Th~a tI* statistical
icc& vaa of f.:a rave Is



avro, mdI tL* 4WI-o 1M$ -t. 1Z ntopm'ica of t sbou1A Uo &ax (xnx to
WSW0 lS&gSt 41owut- of the pwgtiaoe Sja Q-0 systm. N@'wevo? at"W
C(4 0. a4 Ot &rA x "; ?A= msuaks the 4st11but,18" desui $ato 0 w

should us* the ww"I. U~4m of Its.antlrng ftA~ ,*, appio to all shot

fth Woort oC -'b gral. size m dyna:iti~ a% ~ 'A , 5)
'etd~h tho offiect of thq 1GWS? eptfcetla. ph.,mwa t. ~/
vto.pik; tJA* IA ehown in~ 9(fp sj. Ww Ad x a&" -a.w randan
vbr~kb1'. of ~Imobaity9 the a tios (2) eaz be W7.?tem,

whI(* 44) leu t:i. ihetnbuttiom deucity of the PWU ize~u of the zeal3
Zf 9z) Is 0.& dezim~y of t~ i* a r 7 thgze mAt, h~tIaO to the

_ouiionwjU di.jt:'Ibi..th of. to Zh .- s artiels, the Uye
&ajem3oa- 4in lefludhs buoocflZi It Js deftam4 to SUo2ze the hetuo-
&;:.O^tY Of MCtOU04 dt* to t)h. dI::f*:'-A* Of i7-eki 912@, X.h SS layer
&j*;!&tIc~r IA Vje 1SntYl sensO, mi~ ato*)

"f th&G 4istribion 0!- SmUJ size Is not omit*4 t* sia urneoa.
veio xi to is ailculated froa t)4 aeteml 4yrM31o f=ct±mt , ifC)p of
rsi6 t~xed tj~r~iU cls w±~I t h o toppirw time distallm.ti twetca,

*(I) (4

CorxjievjW onlIy the. ef'fect of grair. size or- tnuadeis &ni acZactliW
the fdbJro5Je of 4Istllor. of st;:ppi1w tint ±1us S U;*. ##;aratICA
of differewt Crl. s±ao,. ad z " tiwu to fnwI4Epr-!z~t x-ardcit. w'uabs

Awls) /(6)



6Mo sijUCASl~ (5) ard It) 1~oA be bWiL tiat 0-0 uethod aboe
for c41e1 s.*W3 VWe 8ta"u$4 VLtM 9 C1ue 4 be -ZAj,4l M~Y wa thw
Wsain Wog ~Ok0 aw, ufect tll. istributioa of ctop,$a4 -to" (686*0 a
iay,* oteeiaon pb~a) 9 Fr=o Z~o (3) ve kniv tht tto scoows
en.ouia5.oz of 3O 8opeads OL tke soi~ca dr 4% ).

Pvc A*e Mpertl~ee of the prbis, we covai4sn8

I* As In x*~r Xg the mowtug bas otattcol ;rps'~yj

2. Ac ft eepart It tb* WoetasbW be. nusdam Woyrtqg the
Aolitacot ;xv~mrty of Xwrkaff rvceust and~o~a~n

* ~ * D~Xfieorat ftom report 19 the cor.toac of ttos will be
WifNtm for dWt-rareim pen caxt, but swAn ro7 the "to rmin as,

asoupwtiv'*W. (,,41647s in -b±s w-ticupa tbe vuretion of m~xpo wAa
* V.Ctt cf hOU4~ iw4TqO~j1 Ii the mclxslzg is ot, comi.c*&, l 16 I

aauumo that &ll the ;art1.las 3avao a'z bo- cAM sw&e wi*.t& The
oridegvticu of tio var.toa of ve±Ub+ d&tig +,A* pocaavlng Uas be"

rat dicabarg#e Wobsb.iIy 14,27 of' th& p*.rt±Ol2* of tbc, etAji ese
me's. Ir the F;Fvte.. as W*22 *9 taw emr. size. 7b1a ftrrr 1. exly~ecove

by qo(-t)dz (Z~) is -a-4d~tr±hution der.6s.tr cf ~ula eSeZ); Vhile te
lattz ar In Xp , !, b-v s) v The 4S.vchirge probbl~l:cy 'a than

*ipvlS~das Wkz)'S(g~ft.

U~s -,!'P.t, Of 12) GAM ie axrdlse& INT tts f2ovszg Mw

This is simrusllaat1.ong

2h!at m.atu tb* d AO..cg potaki1±ty- Aest of' diffeet gzain est
partiolto the-ull be gzlrea4 to by the ;tt: di3t~ztb-tioa y4rty of
pan 5InZ of =,rwridl 6t *kh to8~ Tbit& v tij. *N V Gs*VOko I
Law owc.-4.zw iarc~e sivbars ai .xelcoevo 4 ui lc*=lly the



4stribution a' j~aLJ niz of tecddrpe 2 .t~r14 to tb& asti ka %ji't of tko

4lseb-re. W*~ nqoi~t t'ec-jr F 4g0z ls o tt# :z as thut c~t t~a

Az) Is t::- %eU-rtiv-i p-0441J4ty of 41ocherum' of 4SC#Zo1*it graftA

ThIe aL-weti of rea4car mtlen of prtial:, ofag * gar. aM

ti#vJri,a tho ir~~~.:r cArvervior. pr0*16%.11ty 2ohnlt.?,?(2k

(to)

r-id (40'W-d wt bfrevhthr -* (11trbuln1)ix

siss Us by wvijit or by ru Er.:t Af j1kL'ticlas, tut bamw t;4* Lv&4i $I%*
l*i -IvtiatJ z;cei li b-y "'J.t vimit' &I ani y &i'* deter1UJWad by

wal~t.ei 'Zhw, A-~I.c!' () ie thu reoltvai ;mbability of' colt
valcht di.=0 c :18 -''i r ~E tic.t of '*.o &to. 'hia~.

4.nc, i:. iI %) 9it .s zw T~- W( zoicv CO.mim -dhftotal4 WAtA~p Stoping

7(z) ~&(a ~'1'. L.....t.1~ Lq. ('1I, In~to i-q (10) we got

t,;)ja it;ii rdvievatu cr tm* two ?j)va.J2t tear.-ciar -- :Satariptl
lirvex.,ia. . -- ia!tg.Scz wrfze It

xx



Dltmini sfia solid eW"Gia ;rGOOSA6 tba *S,4ft~ ~i of the
putlel.* ma Is~1 Si t U~e ocAt2c. Am)ov of 5UA ?esl.-t~ Te. h"
wtA weC"O. L,y 'atb~* .*S.si) .th Chatift l ubmj o.1 actwn1 w %e

I=*- f1Aw the' t**~~ soalid phio et ezu4 ftae T em n

~wr (Ws) Ca th, M tize f~or cam1.*. coaverti,& of panicloat
Awti'sun t1oA 40, a~) C: .: rCOc"mro1 40# ahmica: r~eaCt±ont . Om

exrssd4

IWe

VI..t Ot)ac so Per those thm cczntrol fsacto?., if vinw* d ecmflm~~
ia ret'axe4, us vvgt i. T(2) > 4). 7:.n take the fz.-#z apj,.su-

J, Sj is mnui.c1 to Ibi t!.05, to-2 enmi mlhai4l be 162W to.m 5)its

is) ~6

* wrej

vs k~z v. m mo



'The Eq. (15) begaws

PAW. $1. (o) Mad thew omaion of ;is)# t follcvbw~ conditimn
Will be ObtSIIIS

7w gy % w 1(19)

In~ 340 (1b,) J- in an tAitize fWA4C,1M Vh~ch I.s do!TrM!."d by V,(x)
WhOUi kX), Tr t cwnd'q(X) Wae :0104 7; Wigcio~so hre s~hould
exist at. OPM; iv"ya er~:o ea.pree*4o by wcj( p) to X". Jo Unnvu~a

Odi S1tW to 83tiafy 91-00 U,. i tho P kP" W.2 U06 the Alar's

varittna&1l metho~d to o.v Me~ v~a.ion jcbe.. To process a
Cei~tte dWffeiozttalp 41vids #.h 4Aain *s". of Vmrtiaomni izrto n porticos#.

#.Fr (20)

Of (21)

W& take the. new vaue cr the rm'.tiono ?or corniairAc, tko W*esent

artiole t-411 u.wz r(zi). Save for W( si) kz-1) 0 and T(i).)

Tne oo&Uitlon Sq* (19) ca be viritt"a

±.!d M 1(22)
liowJ isOn

NO J i n ongar an -:tiz'.c !~tr'L~t r. ftiz~ of mitiple
va.riabloo., Usin4; thv~ LArza,vr~ !~.I~ir ztto' to a~v the
oornditIona ex;rP- of Jo u.-dwr zM cw-dltiu. cf equation (22),, ve 6"r

- (23)

Substitution of Fne (17) Y192zes

MIS (24)

(LT7s -Iz is vie =tht1I-.!.:41 ezp~.re fcr* ~k otihers)



At QM optii Ivyw somtwoa dreidu w. Eq* (24) WSA Sq. (21) YU,1S

WWL the process Is ocatrol3*d bt' inar ftslot Of scuid (a *I).

I(29

* (J0)) 5 !L rq. (28) ia the uon'nvsoz rate of th# hOW~WAow WetIsle.
ot £?St;- size am vandr the ewe cur6Itwion

W± had jo ouss is cozutro~uo by rewition (am 0.5)v

IWf (30)

* Thu-zW v AT hih UsONXIA0kadou

1,* A &tIr~te layer? I#.rt p)eimn al ~vaaeZome

2. v-r=. Eq. (2&) it eu. be knowaz that at the o;pLzmm ltjow
*erAx'rution* m~ Alp the OommBio4 mt. of the pa1A &s* with ~Iomd

* ditr1butIO-M 10 the sume &0 &kAt of *-.-n grain size (amin efte Is
the xsttae41*tio2l mpeae-ion l s Or~ diatzibiltiou, fZ). rrm Iq- (30t,

wLkelI a a 0.-,, rho grai sit* ist ?a± i ~ i &ea ths 00aire~fio2
rat nuo a twmz tka-1 & the maumil vith Gv rain sim . g.. xotj
the~eiOL.w, t1Le I,~n !A2e a strbuaica in wat & c.±eadwnW~ withomt
C3t3I3&t' e. (fJA6ot I The interm,&.ate ,Mitiu2 Is bt'4,a~ these

two 44diticas. "tur tCAws$ -i t th 2i140ioxl Said immor diffaase of
solid *-:; af;o V-0 L~ort Uk ap'4i" t1lE", "Low C.5 I*(1



ty reActim, "~d thie 166 o~We b7 Wz: fusicm or *01,4 ruhse.)

5. Pita. oqvu&Oara (?0) &a. (30) it C.%G to k=Wr that a:C the ornim
lS2? Nefantior tiS *1~3 Wtie e Sia)a.r' Ofte O).Oild lt. a hite O"ul
COAVZ8100SA *e

Free th~t coz4x4ion of 3q. (22)p i.,. pam to= of W1 eat
*za-ouse uf J y?7o~ifiX "*e 44te v i*. of P WrA.-Onves the
dili'z At (AoYo6 oC lyor v~p3's-*V*A.

2Wj.

Jki~rP~walo) ai ; -2 (etrsma u'e Leoto).tot.i The
*zd~lpartcles at osl carie out by a Cas streset i m tk* 4&ua

of Ca* 8treaa oex,~rings vhoc tt is zinium, t)-- vpij ao:istat of
eunY-- i jo;,rt,u1 iA-vorss31. to zi ,f-4o P9 (teum %

&rlc)?ho2d lu- Jigrt-ulte aao dic~e by

ovirflov SC1.y Thoy are n wt z~at~d v1uhz too auac9h zUiswrial

*quirwnt ,I3W%9fl ha-z 6nal pu-tic..e ?OOO'u7e ft32S is p9~
Is not grar- thar. 2, az4 1.1' cm~ri does mc: .zoe~d 2 too BWAOh
PerL~ siijt. . we *ie 17sb aqprvnine P a 2 a lii.t, lu optlm
14'yr ge~rt--e is p - v. rirst we~ c=- 14we a a I

3P 0~P, up

Lao 37) is id1eta1" to 4 1 . (35). iha ko, twou the *&&, ownu



L J'sl~ (36)

comwas a - 0.5

044 .6 ( 39)

@t'~r quil=&~~ (09) QW (41)o frm;ve~ odw ag"aIlt' w kaft

tos - Meao:0 a

* (J*dPw 2 > ('O*2,0 > (Odaim
The bD4 St tj'~VSb %n f
sq. (40)p u alt a £ w

vus jw(42)

CcmAsqnact,, v. ewx cozolds

I * ?h&.* ~1= dovistum, fnes t~h Op~tIz=1 Ivora "Pai'tion
pheu'cew~A dijpeneA ami t.' wmar-oaA. cLezats 1o 441 the U-triWti.oA
of t'he jv!in *s# of zs=ta.20

2. R~vati- (50) azi (42) mui 1e :sod to d*tWrvine the Ibt4 m~ults
csaa" d Ij a cartairA d.4.mt3A of pvr size. ktom~ielrzyt we my

3. ~ ~ ~ ~ ~ Ie 4ei i4-eua de s:z'r i6b iffusio of 64114
S~tep 4e rw*-ilt Ol.ch i~s obta~ri "t usAmg the zot'scd of statet1&1
v,'troe Ic a* ~ ( 5) is *Aifr.-Y Evk4?er, *.A v~sajat lo uno~rz'1U *on

* eowzvneoU4 hjy rozetione

Chu Fe--h (Z12 C646 37701 tz'Q~hr ~~~I-Oz (Oft ~O 1344" tO7



*&aex 0tba? prauter (oes~atao #VGtet, .eI~O* parterst
elcl xi fx-aw.etu systiia we 1r',I~) to a 6fJni~e NmutA

2. eh~emo -%,'ery thgolb pzwuatara ive Cant Gum"e V ) OIOP@3AIW
to Do" *,il* nqx.ant te! te rescas Su- abac1 s ia , rl t fuenU
to# %116 elUitt *~,Wt4 %ie GOM1 eapao4'tyv Of tht sjrttu, 00
eaatr~a &Uv M Oita of the aypte*i th* appt't (ton*# COD11a

.6 ' t., Mt oe2Z feuaeOeo .t bom.s

C50
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MI'6SRE

Lollowing Is.a trancletton of an article by Cron@ Pool.

shen (17283. 10114, 0810) In the Chieie.anpuago period:&mI

At-hhZTlng-eso ($c1~ 9"coA.U~t!). No 12, Peiping,

D ecember 1962, psgoos -7~

t D01uorphle In mnramkgy refers to almals Ai dettical chet.,

cat :o'iposltion but dif foront structures, lsomoph1e refers to tho

prmnmenon of mischkelstoule Do***n cryt.rals of miner. s with clo-',

Ctertcal composititons but Identical structures. In our study of

sitru.tires we discovered a phe',4Prwom of compieto tsoi'orpt?. with

cOmcr?vi9 at the son*I tie** W* therefore suggest~ the no of @*9 f

* soc~rphlo for this phenooeenono

Ortho-rhoa,-Ic ASA rare ea.tlttan1~1anobIum Wat paviruls

ytrI .l.euW~jtO# posycrase, as *tb as %1Qh.tee-prtretu *ml~to

-ri i ci.5amg oyrs



That the ceystaf s.trauctur*s ;f * "Mite and yttriu..4mmnlt are

tesow (Dr $P ) t"ss alftftV bee. sho~n by K-ray struactural wwfsty
2% bow0107,Sa ut to V*~ oge.x,ncad Oiffeorwo In, qw-eeelcl chara1 ctoriso

ficys betmeer tiv cerium tle~t sof the yttrlu. elosent, fth *',ral

14 5JOAM04 .'.wiC6 ) *hers ;t to ricla In cerlse or yttriusm-e.fee

610 *i ;t ;s rtzh Ini yttrtun. I oedyas ue1eCn

fo;rdg btl. c~r7;U% sed yfri.um iv been EsJcov~r~d(*9)* Ta~s has

.SAPIi41# fr* pxist.erce ef sachkrltetN ;n the C.fbT1W6.. yMb"lO6

serei.. Aert.r, X-ray ipectr.. analyst's has uiwow t~e dsindechle of

corluo er4 ytitea :n the co-os'jn of vr~aI)

A~s to the case of uniiallad repI ce~ent :deIaochI#) bet~e high-

-;tlence (tueopl-...) CerUm' MWi yttrim. the £.rg-scaI rep Iscoment

~t~t,*e ~ 0(i p9&I-woI)fIobIum~pd titanum In ihtis weres

of' ginerais ls hls aTistt.'. th# aivarei cowpoitlon diagram

Yr.* prrcloal chalcoI components of ortho-rbosbic "r6rare

crt-tibfar.fau Wilt mirtreIs 'ir* 00:406 Of ilolue, tijapl-m

,uim aw-d -ytifli* (about eQ4. 24' i,.gt). oe d1*gF'S is of*a the

LSIlS of fro v~gttivt cori**nts of rhost f2..r major c,,#p.~ets.

wIra o taTI on sir~rl 0~ ttiven tntoww-, tr Iuo-oixefst Ito fi

Cther ii e'rals of ira. som 9rp 14#r -!..poratwrw *evxsate ar-d hJ91h.

~'ji 9 pe~..r~e.rs'eakc eW'-n plof#Ie. cc t" dT#gi . It y6

Wte ie f a3O.'p 'ro tt-.# Sa. h 4 th i'wl ~nt4~.caac,



Emrpotloo at yttrh~u-tncnlte Is iMgh..toiprature, .uwe*lt. (VWib11 6)

ftwverg'* t Pas been shooo by teth crystal Vemtr~c, gmurewot an

Kerey Structu~ral W13yYA;OM7lhi2) that the two 14:nroe. or* swwus.

:e Oiter eldo. the spacae.9o" of lgteeru. v. toI

the dia3raa ats" clearly $.%o*s that tthe uineral with ocaposItlon

c~t4# to fret Gi h15-hte~ratuee ..wardte It bightthojW'tetur polyef85*

the fovei W4Ing rich I. M~obhe~ anid the letter 09%n In ttnum. Tisy

d;#for orly 1to tls relathie contents of Mobtj and titealum and rnot to

crystal stutrOS3

* ~The Isawrs of YNb'?c 6 oft yttriumoo..mete ane hl'Iteiopsraturio

osumnlto- 8esGd *snlte. Owota are the other Isomers of CeftTIO I

Dat of A..cy pos~ew anelysis (analysts Whng Kiucn.e'slri) of

owtonitee sSMAntt. hqtgl-at-%prturQ cu,tn'to# end otkers, after host

tretzent, ore snown In table I (N02to). The powder pattern of ouxonlfe

r..elro the saw after heat treatment, Sl~w.eeit erd Igh-to,"eratuwe

*w.nvlte, ci tht. other l'.vnd, very wltbhn ,wiverte end ni1'.tomertture

twuoe,~t phaes dtering on htetn coerd~toes'. fosetr researchers
(iLJO~ classify sinteatt. under e~cn'~oearrt.On the bests

0 cb*sic.? COMP*3ftion. .ln0anlt# s;Y oaw cwn518.re as on urn~ c

* Vuilatlwe of euasnIte, ("Maly, urcnI~a..uienIt#). (Note. Throvgh

spcfic vitelogksaf stueles, !nclud~nq t021l chem*CaI oftalysle end

$p+yS1CVe. Prt't.ty StU2ila, these alroralt wore, properly ldeertuf led.)

T*ty*&A 64 tsocor patferob '. w. up Vuse~~j~e K'wbagi.

i 6
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1. I u*1 f 5.cfsl two h

msjcr cceponts In osinere.69o

A. Do#$ Inceafe twx*I'i?*. rfvilm-eux*o1"5. V'ttrlusvce.1l.'.

*.)enit@, yttrIum.4'wefl'tt, and poIycrod.

toI 2& 3, 4 -- euxen~ft- (Dens. IQiWh

7 fc;ifs..xnt e(rlge,306)

11, 12 -- pelfrl-st (Elekq.ero 1906)

5 -- *Uw*-n*te (Sobolcv alt tbd 5 1957)



r I. 3.l To form of.
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Tlbl 1. Pooder pottri of son ASK

roft ooWtk-titanE.94lobtum sal olowevos offer Noet tr#*46fttS

Auffl fIa sc*n~ Diffor~ntliol fuesece 3. f irnece

CO.Patlon"
4-7 hou Soo ' 60 700 so3 9w ,000t about 2 hours

phasee

t*acoltiona

*tJx~v. Ito hs. temp. peraso of

It* 1-;t-op

I.:u'i~. ~ xe~t phase-*.). o* uEwttqe

.4. vexefits

phe'se

Ntr1wsteep.

po~vts ptycrC0

P".SI



tolvato :rt N..,u at V -L

Of*"~o % e S3'.1. to, t" , 'jf ~ nti- c~~~ d

0!ti o .*tdr aptyc'v3 of -,nu'r&.Tto are fstod In Toote

'-k Unh~f cell 0 1,&i:an',f , cr, .0i~o 9Icwvt in T!bIv 2. Ths. f

V.3 A i t '. nv c.. (rot.

va:'.- of ttf 2X)' erid "0~ "lim-ns~ fr~r :to 9 r. e33; c 0 frco

:f t.'4.y ahr, tc z!Ei fresi -Fisjr I Itzat ''r rrrctoc~r~,a

* ~ ~ rt v4( *f 1
4h ux, '. i r coE -,-v'I. 1?.-ro- is +p~rE~~ r c j -



Jf.%G$Ualt mn* %.3 7k Ii,#1 I 1440 t

asz4 % ' v 1 0i z 8 C4 - a~ # e $___N 9, 1 0

w2 3 3.3?

zm 2.~ .
2 7.50

2.l 2 2.187

14.1
14A 1 1.4r" 1

~ 3 41~ 1.75

113 j .441 1.4
1214 1 .1 194
£13 2441

1 2 .113
m O 1. 40

2n3 2 1440 1.442

4W Lis 1.37 9
as8 1 1.343 1 ' 13
411 23 .01 11

450 Ii :. Zk
2434 1 1.1 1 1. MJ*

"I 1 1. 17



rwteer cerium and yttriuma the On.' Ow. p.sbi C~ th((,t(

hird I* e?fece of vtfru. #*n s:10 n~ltv atI.o ;.rlicntes 1that the

frorr-otl~vn of -s ckriistille t04f~ -sinidnifir And.?JT;')6)

tEerrure czverit (MIbTi~t) h. Atm!ljvp45bV

C-ntlur'lly. It ;S V~fy Citar tI'~t Ntw y,-A'- Of CO..UPSWi t-

pratircIV -3vFfipri-rt t-trot..turtf!, c.or' le~ foros,-d ;n, tt*. C.%-.LTC 6--Ylj;C

wrles on lwit elor0 o tt- e

;J#'.er h*.h t#%";psr~jture!., i'trLm-vu%*nte and! poflcruse. resipec-

t;oely trartpf evro Into h ch.tcpratvrt evuxenlt#e? and hlst-ltcptiure

polycn-se (i)* on Ine~ ctt*r han~d, :,lhinte# tuport hrat trtistsent,

while I i Jqe -teopr 'tit v4 UA4%t ihows thi- ejornit ph'ase

~TbcI.Thoss ft-crt Isa rt~r.i to btllevv tt',t utdfS-r certaino cc,%

tc reto enite wit-- .p:~~~Ilt.~c; AruIr e .,

* 1,. entire * c-ctire tp. c evzn clr-err :f -ei eviriv *-ch of thoc

Swc rrsef cef 4: ;rI rtc e nu-1bir c,.F rh-,:- varizticr-t, acordl.'g

tc tt'q ra.tl of rs-3'&v prc( acnftihSe c-viters ci .3icfIu* Oyide osntj ti-

Ibiu-CA;11.- J j0 .)l#' i' rc:r, to, . ~ 1 d f r.sio% 4



r rgkae3. Toe fares of.

C*NbT C6...Y~bT 06

02% P toem 2 an~ ,A~c
a ~a~ .6 A foroei

Q 0
Cc 5,0~' *0 50A

eu-*enr to

yT ~rs-vtrtvw t;e I6 an:C La- h g- hT
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M4Mwp.-evmnir s-4 n.ob e-)ttrlkvrewxenlt of thes &wuen~te..

yth'!wtur-w11 ite1s x'seve53 yet to I~e 4?tcvar*,4 ;n Poue;c*d

~nedCA. l' af 15oeA~wph? repfgg4.ent, 4%- ape~arzrcc of

)~t~!Il~~, n t'~,V~M. h e-urcrium, 4.nd ml.3h.1rc, va8rJatloaS *f

Ii&e s*Cvq twoE strict of v-orads woru?'Zb a o lk$t

(o~;c mirals * tuc vr. a re fo'od Is a si~bfrct thtot do-

The ioin:* jprca.tlon goes to Fr.faeso No Tso-.Iin fw. Oxs

1e~Iro6 this .w.vk e~d to #r. Ku Clng-eth; for :revidiwl-q thie



1962 TECiNCLOSPCAL CCFEARiNCE OF THE

WAA-ACOLOGY SOCIETY CF CHZMi

o?1c!l*Irqg ;s a transletio' of a report by Shit' King (4258.o

C61) In the Cthn.-s.-lanouage per~cdleaI Kl-svhTya

~~~~~~N 12o *~~le~) d ~ F*Iplng, flece'bf.*r 15W, pages

A nat:onal teclzologicel c.nf4renee of th* fturritcology Society

0f Ct-Ira was 1N, #dt Pcflp1ng betwat% Z'7 Octotr and 2 Mov.mber 19620

Us Important problbgn dltc.ssd durirg the conferarec was the search

for ne* dru~gs. Altcgetior 14 rejxts were prezente4.

Huano Miar.lung (7806p '1686, '184) prC$*flttd a report on the

'Can~ In ovarlen frivon* Structuare" d.icrtb~g h~w chuuiges In
cromcaI structure con rueatly nAcrsene, tte* etInTcal es-rolc'twes,

retuce siCa effez, as wet! as th spvtct.9 Wbilty c-f ct~nqlP- tho

effect. It .alo explains :he me1Io~. of e&du.% such r";co1 gre~ups

1~t~.0~'-t~.ho L A Fitq.'Nn (79,5281, av.10) ptAofl?@d 4

r~pcrt o Itic "Fet'vnt w'd Fvl4.;r of Syntte!.c 40ru~s ft r k~t~s,
L 

A



f

introducing Cbna's .chlevemmnts In systheic druSs *S*Irst ko I -eesr

ascartecls, .ch-Ttosopml.!1S. and hocakicorf altoeue. Fu Foing-yung (OeE5

0023, 3057)introcuced the research work dons In recent years on such

v~jor plent chemilcal consttuents as albu.Io'ls, ovarian co'poundso

gIuc~sides, and oernti*ns .'id presented his bespoints ond su9costionS

on the futoxe d v*co.*nt of botankc cheelustry an~d on the s#&rCt1 for

nwW drugs.

V'an P;ng-chloft (6223, 3521, 263C)# presented a report an tft

"Planttng of Measrac*01co Plants" Intraducng .. ;klf thet Conditias

of plentng culltvatien In, ChIns and tte valor tesk: Inviolved In this

work. The avthor feels that thtree questions should PAe considered

prior to a docislf to proceed *tl' pfentnnga 0; The future of tie

mrvlcinal pternt Itself; (2) the b~qdC;C81 and ocoloaical cIr-bccterls-

f ics of the r~dchIaI plant; Wi4 (3#1 tno overall neftra onvirooftnts

of the er~qgP0 l ocat;cn whore the plenftoi growing at'the art~o wier*

;t Is to be pentta. During plen.1Ir'q, the sted& or seedlimts slould

Oe eyeerined for diseases Sed 141tetie Srw:- vroLurep~efts m~ust be

prcv~ded.

Lou ZI';h-t?erP (28J. C337, "ll76) or*ente,; a repcrt o the

soorch fo~r Po *-ita pl8aItg. ;-.e b1 1ev-s that the searchi for mwe

rNd?c,*naI plento shtm.Ie '.e tosod on the pec-;le's epr.ence of kslrng

. ~tlcreandi ,n pHr-t revtcashp.

-260 -



rotemcal dru~s and~ qua~ty contra! TA~ ne.ifzstartIng and traet tt. Staen..'

dard spectalas Cf crugs should pricsrlp guorantee th& safety end

uf~o ;v~e**s when co- d Cosidration stOwl* alsot e gven to

4101!s tc prodt~calten* coMn t lcs an~d ccstse

Nafs Koo-fo %n ,1076, 0%11. 5358) and Chaurg San."n (1728. 2809,

2773'0 Introduced vvie practical probl.s ;n tho bed-sido application of

rt% dtj4p. For Instance, not fe of the i's. drugs adopted for ba.ide

&Po!;acak hGSo!"mn ;ndt. ter.m;nate, raiults -or even negative results,

Fe f~txict s:de effects, a-~d ovoer.sensli ve 'eins were of ten

foun. Prob~ems e"n eisted voith somw old drugs whech had been

adge fo sane t;a.. Thus, they feel that careful lathretory -study

shoul be car1* out cr new druw.s zott, sef. and after their adop-

,i~. for t*S-slde aphcstion end this is one of the basis of the

accura6te aaaton -:4 new drup~. At the sgm t;v.. the muf~acture

strv.^tur*, a d~zpest Ton ef new drt,~s stould t4 studied In order

that ithey may Tv crrcl eo'ed.

Ku Ps~-.9 (7,757. 3t ~A descrh%&d tte trends In dru~g

research ar.; Inrr-e th~e achivve~wts ;n thi: field dwrlnn the tost

*to years In Chiena as -mehI as O..ersees. he &(so e scx* reo-ena.

tosor. Ctrine's research w.ork mn tb* futxee.

Liu YWO-ct.eh 01.91. 'A? W.67t' prese',ted a repcet w., crescrIgp.

tici of 'ir.s Gr4 the frbe of p-tscr iptlkn ten*. He Conmends that

to I ms.4re or :ncreaem Ihe st t f IIty and 'No get oqssness of the a f ec-

jti'# centc~in: of; tn~e drjg, fwbr guaraczP Its sefe4y end *t,.



fivefteas, Is the major Noat of r*%**rrh in Weu are.

Shift C .5Iftirj (50~3, ?3*7, 43W3) subr~tlod a report ors the

stud~y of new dre~sm 1ibm resoarch ;n phearmi.cutkcei p- aut on. " an

~.rmerts;ry. We~i des crd ;-. detail tho entire t4ttory of

rvirerchr for pow dreigj the respciibflittes of pherm.6coloSbcal chemilstij,

6t well as tkt~ ccoitpitcatid prablews of vxepa wqerwsints and pher-

P8Ce~f.61 chei.ry In rho study for mw drugs. WeO bel ieves that the

orgari1btlan for fth. study of now dru.,.w may be ente,-.d on dlseesoe,

In *ther words, fotfcwing the line of "starchfng for new druas ealst

specifC dissgl It asy aft* bee basea on Zhcsj7a. compo~unds.

starting aIomq the line of ther struAturel charges and finding new

drugs flhrough the sertenlrig of ~ay *?nterv#. fted pharmocoutical

Nu l'afb- (7357, 352- 73a) F-rosented a reportid on the questions

"What is t."- tests of tho %ork of searching fugr now drugs?" -He "he.

z;zeS that tte Pork of scarching for now drugs must Qio through the

thr ee %I,&:.3 of lahwooliory stucy, be-d-io study. and popoduction

s Iudy. Tthe oort' of proA~vu.to studi r.st of'en toen n#Stecttd. As a

resuilts ecciorts have zortued toi tzko piece in production arnd In

t~d-.de ;ptlicatoi me. also poir.T.ed o.t that In ihe work ef p~roduc-

ticri crdy a~t~to. should bt Siven to checking the1 quality of trial

mr.vi1'.,ro in ~cret;on with sa'e auld OffCC-tiverioSS, such as

ch:k't thie va'or drul and :ts cant-'nt, teitingq cf iefW-ITI.s, effect

&ofgf t.*x 6-i in ; rs /C'Sbly .-eferrif-j to Piti, lim1u!,t, J



"r fn~te.as wel I eS bed.IdW **st Ing& Oec

Nst: YUC0. (9776. 37MC, ONO) rewrted an Mt dlroctoon of blow

ass.ay worm~, poltnq wit that dlffwre'wm In rvealtf bet~e~ e St.ndes'd

:!roduct ano a sauii peoauet could Wipi ta, a sorles of probl~as to the

* 9wt~od of ble-arssy sW in bed-esde epplicrilene t% als~o deacribeO the

OevelCpefts WnlIVa"Fth.stI1Sl@te''nnaI solec.

tier,, torgot observaticfn, ard bio-statIatlet,

Chi jv-yun (W472, 3Y7, 6%3~) r*Woted ca thre d1rectt of dove-

tc.pxaertt of Oeurtar~at fel chot stry and dscjusWe the qustion of

soe-wching for new drugs b&sed on the prlnclplo of unillnC tme teiert**

ofl oleculer sOructre, *ird clectrc" vlstrlba*Ion dersIty with teo

theory of "blol*31col ro4' troftntloin (ehe%.,ww shout01).

o4vu Xuo-ehuin (*776, o9t48, 6874) prsnoe5 a roprort, an'tltied

*"Cm th* Science. of Drug V'c'ralt eno Ito Tesicj.' he ccvptended that

Hicle~s of raw drUa11" (o w~oti h m hld be changed to

pttcle,.c# of dr'jq eeter~als't &yo.s.ihs-4) staea thof the

b.asic resporsbIl1Tios of Oo-tsfa..hsetb p'%ftld tncl.4e the croduc.

tfor of drtq amteriols, their 14Ol~featitos study of ch*&%cel cotmpo.

jiticn, m1cnIuiIstuesg their *4"ects, rewsss~ and Ident1ificttion of

*The confererc e,*v*d elt~t~t?,r 563 paptes related to:t her

SCI#e* oe f d;Ug sh.~'t cIerce ef raw drqs betsn~caI chesistV)'

che4t!stry of 1rup syr~thi~siss dt~ ee-elfisp so.-P temcy. These papserS

Pa -p u-tt 1' fi.: tA '#n the pC-S. 4-e~ '. sui'~

........



m~re intensive. Fev- ;ns~nce, .16Ihq st;$4' of C"aPOCtICA of Pharme-

couticaoIts MtS h'e eiovint of work' on ihum,1Gl sructqrot IncfeaMe.

PCreci0*r, 'u4 Cefflt -ijeett, d1:.,;wmso~g cw ent:#.. - .rs of research

*rk' o-p~eritl Is=% * tbfe stuey of thip cmR~ery and dru.g the~ry of

Tloevet;a *mrf,10, Jiss. es a teerf stkuiwlr't sad it*I4 ,0'gatlon

0 reerc test ng lot cciftonis, an'd eut~y of production~ tntmology

of ovbrisn (T) rew axacu-lal alnrts).a

Pepvrs on 3y-vt**tI1c t17uas c~ivored rt.t or'ly tho -#lady of drv4.:

fetf t-u"<r t'.snogn.I!44 u*C of the ce!Ic bicod 'v'nsqla bo~t

akci d*kj% of w!e4 e~f~tkoons suchi as drags for the oluina'tlon of

%ores, an'd d7u~ a3s'.5f raast*s. Thqre v"r* also mutqas on new

Z*tMods of corc ,rtion to-d toaltig.

AW*WJ~ pares an du V7?,,r .3, th~e St~dy of Plant drug~s occupied

a 1&r9#t ;erc44*-tnge 1r. Me qetlod of rezearc-q, the &;pp!catlon of so

mc~dvrn t*0#P~q4.* wes covered. IM tf* StUdy Of 1VUS fOrM3. #Npl&Sf5

W69 FdECCO Of 84tb t-ed-s;.se aplct;or. In thi;s connect;on. thecre-

Diring t. cr.re~t, tt*e qj.stlon of dtrectlonm to be Followd

its1~ se?-rcm~ foe nem orvpu *as MsrcL5#d. In~ syrittetic drugs, the

repr.*.v'St'tvt exrpre-.:ed tileir cvp1'mor~s w. the queMon of u*iet types

of a-j~S 4hotaId We Siv;-e prl~rlty in rc-eaerth. Thef felt thet e"SpI'Sw

stciuld be ge'to ;r.vvr,1vq .rw,0 Pml A. efj de-l14s &ith berkus.

Il~'iuS~0o or' P-rjw!-'t sj-A.4 E- sh-;,jt.- W~ asm, on ~Irucj that dea xjfl



the blow~ .fbm s?. mOf the. tleai- esleC wth th. rrmjy-os A'

tho , t'i.r harid n#:1"Ift ShouAl' wem9 ' t he studlolp on pree-ritl

drugs~ deofp with pisattc dIsv.--%S wo'lotv SOV~jrjoUSJ affet Iiafrt,

3nd ag1:~v4 prodc.tion and Oitt- .wedspr.a'd Illnesses. So"e ropr&.

~~Stq3*VVS 6130 ;I)IFO1 oft Me 1%'iOrtn~e 441 prodictIo stodfas on

kA~o r#;w drvrp.. 05 nve-ciuing fer rnev .rnd ~e nrio:cel mottiods of

synthes~le, !i-d f1:-rov'~ng 4,tcIca$ st~ndas-s frw tbn

**' is~e~ toi e !:m esva ;n rho so of~ 'srit le drt'?f. tovily o

soIv--d !hy drvii~k ~js. Ls j!t~waIoN st'vijbes, it@ maj C ta~s

e tc, re?su ihe yl, &rod qu~elltt of .irag materiels and to tower pro-

duction costs* In tow Iist fo-w yeirs, v~iny plsrit!oSi farol hav* bn

#stmrbilunw-1 ;;d sc-sv of tlivs# lave not Lvy*n su~tesful. The riajon

ice tre (*afure ta t-#n i~viI1 tit* ovv,7hzsls zo

;;:nts fr,.va :vtildo i4rvi~ ardj tIte lack of af*n~icc . locel pIeitz.

0X,roiq tn8. o f qgv'n i~~p(wt to #20ci-40furev, It wa

~~6 z' r.-ie ~f that r.ot orily *uit ve look for S,-d

t-.-t,-, =ox;,w civoa.4e'j i O~?'fn tJ% r.-r, .r~.ate to In.

d4-3*- ij cron iilaln3. af>.-Lr1s



Iforrn as p0311D t. 'An the ca5* of preicrzt Ions aid 419paraustions to* 01

foltowing riequ~remmnv~ sho~uIj %* res (1) offoCIIVOn.3s in tirtetlwnt.

(2) steblttty. (3) low In cost. *r-d t4d ps*d:.g to mwwt rurst rwtodso

Zn a'dltltn, o4otictivo tJipe drusT$ fir oo~d flole worI( thoId be

R*o;rding H** roa-1 to folk~w In the study of syrithesly of now

,.ru% to'i repr~wst~n8tves *,are of the rcnlon th'at for the tI'S being

wit rhoijj aert leavas theo for." of mehA Th~e selective

*irk of e largo n..;rhr of cotro~und to st;tI of oewr Importse~cop

ohIzh Ream's theo sytrosi af r*w an pass'bl# ofyc46vo Lo".voi.ndss

u.ing as foundtiti~"s c-.E,'?c.$ widc.r~ th ipmelf's bi1ogtcot of.

f~cts end te!,ed on Ih1. -zrindplaof *dpultuig &gether" effective struc-

l1rits or rec'Icals. Swwi rept '*-i~tivos potritel ouat that wi sho~uld

std tt~~ ;- Ch,:% sIq45af1s. *!tii ;hrmtental offects and

pr~oCtiC a $ter, fut-,r te, dqv#J'p tab.'w1es deoI'brg with relationships

b'Pt~oer bft''gtUro %,MCI..on St~ct-araI forifs emhi .I'tfrnic distrtbu.

tlvn; end of,.: a5thf "r s,r-A for rkew &eugs. These

*-vo ;)4r05j%; atg not asSe" ~?~~r to eact, oih'e,

fo-jrs, frmultr hdto (hc'A =911e featill eI n tia of cslP



!Fc,ft yearl, iI.Idr'-- tho. Otes OT d ,.,"jtjc~,Iy Prwoducod R"Paptus 'I

Setivus, I.. as 0 hflh Wfol orossoret dspresanW Strychmls

flux vopica, L. st a bt;?jlInt for M .g* ,rtref mervue,~ systei*, the bark

')f Pa'w'ss J00'rICUS. W-n. Velro genund. MeOcIS9 as6 laxative, @no

others, icep(0j079C Mast ttv W2&i4.tI of o.r timrgt for r*9*4ech

*ybe basol on, t.no trad;t~,flI maci.rpi - Nr* reGliJdrg the cauvs

of d1:rr_%4.

in the aega ME OpatipaC601:t zc?..*. the repr.s.ntetlve"s OMS00

n'o.sly ai" Vhct Its :wf .N$* re-spex~Itl~ty tie In~ 0&~ oreparotion'

*and sta of kffctdve erugs asitch 'I.ot te1.i7ve fOreuionf. in the

work of roin it Is rttisziry tro firifI sofoo tic ,zoisf what

drug~ rater;!4z cs'A be c-;cAi,,t*on what Cart not anid the q'Jesfon of

the stsbttl?y of 4rt.f:. 11 Was s13o recogizod tha+ the roi of dev*

2ws~s v*-0stryr, chrwl:cl rverics. c- fghola chtflsry, flull

mechi-ciz. am var;us ftlolmaI 91*m~s. 'the thecr;i 44 tho,.&

S:'.ecs :)& tr'g 1.0CY 41, If-oi ^%', r*-vtrh Novel ot Chlna's

. uqr4Vnts.-& t"e si 40 ;.nd ci~ f n*qa 'rL(,

t;;ts..-3 Ob*.%." MAtc-, to. -roe -Win ar -ci T:7' of

ne* e~sj- vm-41, no ca i c-*ed c;A in or-'r to C-Jtab-

I1s;i *tcsr- ztie-1,ris tnd '-e'p1Ar~cm,, ttg.'s stjd'es to~ :nclide the
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rth ~of Its flinctforn) an'd t6oxc~tV. Itm ttu1y Cf pcm~1iba b.j. I

Ol *4'fctr . 1dy V.' (ce-'trj'1c1 zoliq't quaitty *f pr~d&Wtto4,

sawly of Ipwdrttles and 1"Ir taxdcitys study of thi. -Ool.ty *f now

'li: of vw vttviy ofl no* (srup W i'va*& ttt.c. ~h

tAN-1 tte Cc~r:nUa even ;fter bo-d appictim'.~,n £,?tumn

es fE~ er,7 tx.,airnattorl to Inir tre safoty ind ef'c,0v"ress zf

An plrit drups. tt,* qje'srx C4 sea1rd s*c*fcatcv"s w

lro.;+T4aI deuo m!?*r~a4s was etso rttwl 5 Sscusse4. TM+t Ws .s

g co'i~tt'~e~Lxchlamf *zv racn-,rtzed !) all. !t e ? n4.

lkcet er~ ps t'ie f,. txratlvn a-'-d 44tth 1 1 ze lpratlw~ of nerov.t

*.~, t?'Y f' cf4h trC1610£ru1%. t .e'; A-s V V'

cia-j Jceta;'



g6seta In drug -theories and* tov% cha'sts, to joint 1 deterain the '

subiocts for roerc'i "n to orood a.r jointly clan rfi 4 slce7 coos.

do an the basis of coemn doratareding# Thusv th~ere would U a

coimOf interest towaird any fes#SV4 vuitj*Ct, ftkl($3 cooperation *aster.

In the #10-1~ of drug preparethns, coopertive stu'ls beiween pI'arne.

cits Ad hospital umIts snomid be strenthened. In addItion. cooper..

tion between various unit. and varloogs depeviwnts should be, property

CSOC 3530-0



C.LICZAL Figs TCWILOCY

ffolliw lg Is ai t,4nfrIatton of & 'rew by C41ang Chon-ye

(1725, 101h, OOCS) ondSong Yg-hiaof (3769, 2589, ?849)

* ~ I lzrti@ nesn-'.,nuuhe rodicb*

In ceder to olbci:: the ullrectloo of development of tml

actoal;f le eelwsrck ond fer.Naolocyq *h* Sclety of C'v.oistry Qrid '.fle*

mical CoiTnerirg of Cbt:-a and the. Society of Chlowse Touil* Em~t-

rmrm jolittV called In Shanghal & ctmfervict an .;wo.t f*tro

f#Wv%*to,3ry betfweer 1' and 24 Octeee~ #962.

O-r; the rcervnc*, fl1 pypers dF~e I Ing %i tth art Iff Ia I f i Oes

*and syntlvc f ibres verio reed &.4i sd1~cussd. ,TPI*se papers doelt with

raw --ates, vuwhIty of Cr.l'shej Frod.t-, trachnall!uy, oquijtment. and

fbi, s1Vtrri' er4 prop2erties of flbre-r. ook secti0 on frtetd of suo.-

mgr-es O)E pt.1j-.tjvoA *oiperlen~es cr !b~4to)ry rep~w'ts on Inerowdlery

em 6



type (if p'o4uatf n; t other part of tto 1r*;4.ws woerrotSC1?"'t*flC

rgeseut, ooric. Stof of t* dealt w:t)1 tt#*rvtt@@ prb-* Inpom-

tin olors Con'~tt'd- 01. tte checirlng of results 0.6 thr*,OrfCbl Stv.

t?!P hrot~g" yhpr Me.tto S ~ irlt o ord5:.ut;CA Detweea

teury ft'd prectk. vrd l~etl-g a more 4syntematlc tezorotory resorch

wcr-k by vewesus vvsevorh jnd urcvluctlon 4mlts fr. rocpnt V#Siv*

In the F!*?d of art If cl f Itoris, *xt~ns;-o S wore

cvarrieoCu ce m ft devtlwwvn' and utilitton a4 #Wg ;~mpel few

i~erl~.wit, irp~c~al isphas* w t.* s.lecton *f rew rater:gl pulp.

7t was S*vml rpeogekizad that a~thln , ctflnte perlc4 of tiaw rhe

major eopat 6"uoid W~ plezd on the poroduct~cm of artiftcat fibr*

.;svIn quality wood pulp. Preovor, ,tansove reowucos mvestgato&

tattItlom, anid devoi*Init of different typos of plart coellaldsia

whl~th can bq. u~ad for trtlftclel flbore proautictin 3ftmild z. carrIed

out on- a ne!ioe,.l Seele. Tlhe-W W@j!d uTgCIade vtr*Ou,.s typeg Of f.3t.

2yeln trves*,~3wIsn3 Lar'o,. lia.ol-oph,, GCordI, .. .u. as we'l as

wheat st.&!ks. Pe-sourcet wth a sttaly sjappty ain for whtscl' fe1**Ioqy

~S tIo tr Qt 4J-po4 (Svot 35 bd)SS*) Sh"Uld tv stladlad 4--S ..?uIzed

acordy9 to iocil coor,!!Ovw.

rhe aioStiot of fr.* rcarztis of fr.* ;wip *&E !.t,,di'd mntoevei.

djrhgq the c~nforprc. Some coweelv; todiv relarively detatiod GntV05 S

(.I Siuh Fect..D-5 as et~t1-A1 cc-vtc ond strtature w's~ch t'fect tw

-j r vter* pul. %*rs'i pofne their c&.,via on the $-ia *



- ~ ,vW -.--- %Vf-----to---&-- c" --- If-f con . -- _______ _%_____ -

productbon exporiences* Whc resuftcult Ti, !t"wsieti dizeass~mS.

jolt* a fev roecde felt th~j) a nm.*& of "crtwhie %ftivs i.'al.d

ors the actods of detorw~iig the pegap'rlips of opooGtictn I.rs cho?:*

of these P*t;*sos sl4d be tt*04 ta- ?; ,.rr9S co-f~m cF

M~ .-Ofgarrt tyzes of Pt-ip; CA* 6I~ngle fcrlauIb tJn4 a Arrit Method

stould -%at Ne foJlo for all t~jr" of Ft Fo xasmpl. voaffilsnts

of "obrtrk~r!.;in Ct-terctned Iz# trc-1Itr,%&8 mero. od ~ er~~ clt~a

ly wtt- th4 f IIttring rnety of tt'( pua11. 10'svtrv.?, tit Sto4? to

rloted thot the ccefcr, of -,.jjr ~.on thc :ntiel sto

* oaf fltrt.' 7s not # contots Vic fwrsula azi uc vit the

sc*ff f c Int I s fnt I -o ph f or a nors.' I so z4i. C-et bquenfI. f Or

put;) with a forgo. czffercrc'o f der-* of ctoagtAvt Ion fc%.u.no-tj., ov

81441: 001IJI'~e mus~t f;-2t be sad. .. iVj I the,,I tee *09v to

clzse to 6he 3tat d#9rd-i of cosqu#OtGrm.

g I~ he quc.~tfj, e~r qu~sIty of *rt;$*c~a ftoe i ;n'pSove

jisst3CIS Werf ca-rcd .-U' a..:nq thm on~4.e~ Ot t,* P.or c~for

c~,oi~ ,,. : ~ i.~~fl' r.c~ Ir! *0z7 xa- d;* to jrev*n

n.~~o ~ SE1~rpcc.fI: hell ?hp o0rcn 1t t he

-iont, vme ee§r,-0 of of thi po'~ cr react.j 'pa-

City Oft the' 4 f.tt'jn <'f. se*lrs~~. ~a dr~q S. It

e-sritlal to 4dopt so..t~~t eIaIo-l5r~ t tqcnr?.



TwChaotoolcaI cond;1torm, fld impow P.ch1l!ery anid *qI..pmenfte Efforti?

snoutz be erertod £latanoasy ona ll theso thee areas to ?sprtwe

the quallty of Orlf1dal ftbeS.

Discussw was also carried out on .lorhar kqy quest*4*n fro the'

tt~Chvloy of colliIds - huarngsue-he Irtralty, ye-Now acicifyrIngj

pc-ssibly conr'.Ct*4 with a process OP-ch has soN*thsng to do wlth xon.

temte,7. R*;ardirg tlN current practice of Oaddlng alkali" to k;rvv

t~e fiftr.'izn abiliIty of the 3*tution, some belev*5 that becagsa of

tn. 600c1tionai actloon ~,the .iek.; celfUic6*0 the hocmo,49teity of

hvao-sMfn-i*3 Is fieproved. Gtftrs bel;*v that tiraily bsceise of the

ireti of the cond!tloi of solution and nuavng-s.-n-hua at the some

time ttv 4;fluiil rate of carbcan d;sulist~ Into the cellaios Is ac.

c'iesrstied and the tta.n..suam-hua r..,;tfon beciues even '%Or- ho.-oge,.eouq.

In~ bedtIfon, varyin~g eUmounos of a134ssc m *or* 3lso, *am on tte

rolatios%7F twtgwqen the hsU-tl*; strutve of fl~e.s *"d their prcper-

ties. on wer'sos ty-,4 of mchrery and e-ji4,e't in the manu~ctwe of

3etiffelal 1!wes, andi 6.N rat;oi'alty of t?* varlo;js Ones cf protuc.

tinvr-Oog~y.

in jy,s1.tk fitrei , the zyntt.Pss of 'Ayfjo (ri-sjn) 66 *as ej

c.ssed. Prellitary stdWus #a.-& also made on tr~e posli1 t y of ;i-pr-v-

Ing 1%'9 hea'b stabity of fitres through vh* ac-aption of c .-- cmh 0i4n-

The coorades also expressed their views on the cross stct xal

*orV dn;t'~ d structure. of a fibre which affect ;ts propertiesj

- 39-



V'orex*ample. tr* e.xtelmd the dof7rnm~ ;n -Syo .' viarptlcm b/ ft-.

angle of the cress se,cm.a5 fCorm.* Ottfrs 5e*Skv.. that 1'.. dlffto

rom~e was d-r to tte dIfforemnc In ffhe size of uoo~ psroduceri le the

"crystal area* (chin-oh'U). Others subalVed that d;fferfie. was

croated ty both~ physlcol #qi chowrc~bt fa-:M-'sj t?%Ls. In co1i;*r~g tho

facters o( Oforri" end ttruct~ra, at#.ntloe. zh-.jl. *IV* The g?,men !o tt4e

effect of *'he lu83a pr*prty, of thog upp"rt o f tte large 'ecj;Ae.

V9604 iW(1- also e clanpge~ tet%-Von thle rof'foserntat Ives 03. tho,

*Ftpaily. certA~r ttoeatic*1 q.stions :n h;S ovolicule solit14of Ojilk

v~uf'ct~re ar~ *z 'dc~js~od,

it w8a3 ual~ovoly Oa3?**d that torather with rho d./IClcccvn of

nattral f I wqg the cfrtemtcal fl re 1-dut~ry %%st alu, be fmatpoet developd.

VTh. curemf i v~ewas! shou~ld be t"l of alr":.l '*t~ficia fli'-os. At

tLe SOWre 41". 3Ad cdeO~rid1A! 011- CCM:T4*C#,n ~vIr~~ s#Nu-d toe c*-:d

3tCn 5ytnthia fftre3. whore better reuraef e.at.

5974
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VC1.) 152 AWWA~L MMW. OF 1-46 CZW.VIL

r-MlJNEEL'er SC1TY OCPV

* is . *'oniieIs a of ,I report by "U"~ Shot-pas"

boor 1962, f~es

rt,3 T;Air Rw~setafrvos COvO'.r~sceor/,~ the 1%E2 M~Arsi A..tflng

Ol PbNr ilvl.?trw Sclel~y Cf C'~m~rw wQre eli~d In Pelplang b@'w

Nen 1 AL-js3t ad 7 'Wettmeber I L2.

The rX.Ic PI rvia of tid *-.e's* i~stp a ov te t.r~wary

c# t4i wol;n. eoienkrcec of II,-e Swcly~ ss,'cos the r n w-cl o'erc'

and thq d:%o*gss 0 f..tvr4 *&A~s of itt be t a-er.4'in tl'

5*c~t IIN~c rei~i- ofn~ ','S r-"9r -'ustT tsch.g..

for superi.: lk'v bv
L



rTraugh CoMnslove solactraft by the Society to all parts of

Chira. nerly 2.V fochncal opprs otre roc.tvu4 at the coolafrne, An

*xnItb1t;o, of#g.rtf structures frco oott% vlthn thi* ccudtry and

abroad was also hel C'urTA9 the cenfrneme perted,

The di..cusion on ths degree of structural safety was the focal

polot of tecnaogced *ctlvtty of the et'tfwl meeting, Cur~ng the re.

poet',e; ms~coi on th!% spectal tc$@.*, so.. corad',. prwespfvn a .ugbt.f

of sasj~e orable.s ont stuctixea sfety from~ the cimstru.-ttoa poInt of

~e.Otters Introdtacoo ct~i'.t methods uaid eiroed In 5.aling wlth

t=*ructvef safety of r-fwred cooierts. Stiff other's presented theIr

v4mFolt &t. d sigst 'ane on tao $are Su~bject as It Is vicoupitored In

Tte Ogr.e of struetural safety Is no~t only a quet;an of to.-

rkal thevy.v It to ala. s "eMtion of tacirnIcal policy. Byr accurstely

rUc;ern9 the dCr"e ot stfucrural saf~typ not onliy can so fully

e4tvelop t!-e vstentlbls of sttiels anS stluct~e but we can also gijaron-

tev that a tt#'cu1tr& 12 VZOO;Cally IogiCaIla nt ti Str'Ong and Sefe

IT *3$ the* CWCtjs'% that th-e corent dosign of ChMM's but ~dtng

wa n.~r* *4v&*ec.- trn*n ptit prectl.. ia~ on ttht orsklr. stage and

t- ssrsts tvery evoif WenTs t-4 PhYSIC-el cZroopts bee.,a ore

eleoify 4.Iir*d &nd I? We$ #aty to ft,%4 a i'Uft t-1 be followedo. ANOe-

*rbf1-cCqiZ'u2 the tftr* Coeft1C,*x;@a (C~tfl.Cart of everj~adlogo

zwff ivet~n r-f C i *'mta work 4ontitvOP) In *I-* J.



IuT10n0 eoqdtOn 4s0oft foad Coifklos,nt eoffl.,it of maeartll I3

ifrength# and ecffici.,nt of wtwk conj1io *as bellovod le Its vin

rul4ahlg. Viewv i!0for.i ro.*vwr, ofl how to dter.r,. tmce tos-**

cm i f c nte !on* bw I Imd ttht I n order for a swrLur tun U i bas

cer..diosh r4verp toaI le,,'l Thet IN magn'sIudo i.'f #I-, ewf 910ents

!k4.vJ t" f v ' a ll o r' ?.'ai dti"aw, an.d 'ecto 0.tutor, 1'"Id We

ie:-Ot -et sqperPA.*y. 'J'nc. the %cif''~ ~voro .not~I&%xu cvw

-a f,,cto,~ It bent Pore ,opiztd It SheQufd te C :h

~'~V etr'~ri~'on tka tei of tnq~'4 rs.o-?m s;Ond1 ~C'sn~ the

t.~ct o! -9sb:.~. On tkio ctt.r vne, Lettal vli~.low 'ip SOO

*l~ h rckc. lhIg.tS dtolffiricnf Ii. be41 onfe41t

:rTrctmIez# hre de*19not 0-4410 bw given~ se". o~~~dvn "

t'ua time ard tt@ InXO6~ai t1g

Tterv *orc tM..,y pabet em~ construct ion *t'9lnWC7!1 .,d fne coveored

a &16~ variety o~f uO-jts.tx Ar.Cnq thr'n, Ccffqed@ Va* Kug-q.'r-ns pmr

sfoe~y In-diftrill tOICIA90 Cau-;Od cOlnslcr.I latrrat 49-. part~cip.

tng ~t3t ttt~,The SUthOr p~intf O~at Ir h119 Vbhpr tl~t tMf# :

E ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~#- tt ~fvrc q~e . rE~~di.db'*~ rurt 'n so~ce

4cr ;t' -for,-.s -,stroed by tooe !paceas !n tr~e frui&. 0 f S 0ng:c-

jt,* y -1r ttruilwpe ,,,d fll-x eruslaip.qd l~y v "fre trwsi. !rO etas.

.et f tt-e 4pir tir ;m 4e teuss of a I-tw' r tulkirg

If~e cq.~Ilfr M.- tr.att of & "ire" trus n wider lt d cced;ltfirs
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Irt Mor.s a stw.rlv'g dWorelity. estt~f1l, diffamint firom' tt@ Of craf~ty

Oscm. Dy a Ofros" truss. As s rosult of wany teostse ttie author beieve

that ;" calcuIftchs ~ffte Striuctoe may to fritsted as nAGOhe

hpotheca ekastic f'undaticr bemi the equ.tle(s) ovolved 13 extrea-

IV aile an'd ttI rez,~ts ebtalned dcw vry cOwe to acttaI prectleoe

Orofewsmcr Wu Liustope (07M, 26W. 79,2 presented a report eft

"They)., of Calc1Astir. Strar~gth of Rutpforcd*Concret Beems under

Cz.b~gpv Effects of Torsional fmen#r; ard Soetrlrg Force," rn his ppro

the author po~nted out trot tttre ass a great deal to to desired I;n the

currornt me*?hod of ".skuetcA for renforcnents in Mhe trensvwrsc df- 1

ffttCAk. the !%FrC:P~ O3fc!t Wing flist the effects of siearirg resis-

tam*w wh'si resistiog torsion was "ot tehen Into conscaratlon. No* sjq-

Sested thet tro calc.J14Sboo ohoute be baed on Nhrss theoy of

strenlths checke-.g #,%# me resuts wtt sow* *xcper~m.ental data from

abroad s*cmwed that tr-# sust~~sed mel~~ was logical. msrdport-roe

zultod In efithzusstic dtscurscns by tt mo present at the conference.

Coare Cht'en Jj.Ji (7115, 0320, 50 presented z report, efi-

titled "Gereral Ois:ursion on the LIPtr.S (cN..hslan) EquIIbr'u.

thoyof Reir'orced Concrete InIr :boll Strsuctueos."'. :s the con-

tt-ition of :of reprecitntativos fka? In structurbI calculatins~ such

prckletr3 ae reletng to teo!4tet!ur* -- res, pIsr witsdenctej kinetic

calculat~sns, e~i *ell as sttyand S754u8a deftrvity could not yet

c*f ved by tt*. s:ol';r. cqu'll'br~. r-0ftod.

LIt% cwel~naflbon .tth par.. priser'tv at toe ci~ferrceii *dhu-



uSek 41$WS!.ans else eeveboped 11 t-he qwdton Oi Structural Oftoepe

of nd-traf bufldb'gs sid o the subJ.r-t of tP* well system,

:r tov :wlail rossions co reIw.'y, two re wortO' th* svoject

of trizges by rcow.ote Tvou i~sia-Jon (6760, 7703& O0NO) enid CI'.rig

C-~iivi (U Se3. t'V6 , ) woro onisonted. Thipi wvro enitt edo

and "v- er.+r;i'r.4l Study on TP.IA Plit. [w~pm of T** Clreo..

$P~* Pstrs~e P.Ir~cejCocxete." in ad NWon, 8Iwwskors were

ccrlep 001, *1 a rjamb~r of pfobI&9E In ttv us* of tf%. 1M~trg cpoIio

* g'r~N~d fcletton In tne desgn of Ct-fra's relitey tr'-djeS. QportS

:ft ti' fkl rectived cor.ul-:retic 1n~frvgt *ld 't wps tly urarforliA~

telief to-at ttsIs e "W de-lec"O~ !n ch;r.'s ye; Ieav tbrIc2 toch.

nlcsuess "an reltw'ys in:hdtre ere rcftrirut#O In- a~ont.!tois .-r..

end th& zof0Ioi *f for (ar uft too or sledlo supporting reirfec-d

cr*'cet~ r- r*&eAs* toet.ate Ait? tcopogrst ;on'.1tIons. Is a

'cwjicgI 1;%Oice. on ~-sof ,Onar) Spn&..vry4Xo 3qre tt-at

fttL&-rT'l sevb.j4 arv *v4*ht re@'11t0i 04C, cule b,- achlavee ttwouo

thu u-* of Owo c~rocklo' ovestrv!-ed th.r beart ln3te of sincle

fc;,-r r c-04cdSv sutj-*ror j,%d Coovo-tv -aphis!sa Ovtwiya and further

Iii POs prpecr, '*ctutcy ci C--ycA-et* -. '& Ties oJa-id brls

c.~ ~~r;~ cc.-wro- te rail 44s~ a-1vcr,-int to )'uh' *sl
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cns~dreier thp rv w to veds saistred dorng tne wtfie. p4rto4 thl!

tles cro hsu, I s a, Aedvr rqctlooway of .:.;tlon. This inefroa to-

inrde. *:tt. act ioI * rSnar~t ed ;s, tfrt~rfore, better :01

4( r~?t tT* eio Me vuttr Lti-Ale tthO *Wsonl- t'odel p'rstrvssed

stce e cc irO.*; r&TI ttq, Are~ oore uittf~ctry and qty te, as an

$Orsj' r..F v%;i t~s. On the (qg0ttvi of acc -- kIrlf, t"c 5.jt"C' tr-

'&T was ijr.erif~cvrla~e%-*a tht the xe of tcsr.te ra;l tt

or. r~iley lios, is 0 dirpeticn of f.t Mzeov*i.lcrver. sw*

re.! 4rs rcqAr& fw-tr ttol t~oz end 1":travieet. such~ aD Mit excatSV

wo -!, wat 4 ccmr~f& E."i In re'A%c-0 of A Oder tt d L'V. i5.. acc*&

L u rt.zn4 ti' .Rcto sestlc r.e- :'s,-~nciln fou eh* tae~rl w- r"

^P-4~~~~~~ -cjrj;po erlfswet ci r jC;.O



Tlat of ow'-dps and cobherts an rurtcl roode s~hould bt b~zva anzw

"*te acowaaf Mad sur~zc. or brtck euI%uuts. 4.gardrg large span

rI4*x an~d br'dg"r to to Owtjlt ar Solt foundattm. a waoe ccviartson

ci tiwy sttt4g shoul~d be .ae., the.reby O*Pr~v~fl at the "t~S 1001

Ottoa.viov4l 400;nf vot', tachnialtf :rd49c~1..t~ Fv.rihaf,, i areas

whe#re this mocgs,.t' ro:ore~rts We~t. -re'febricebrd eesrforcte cancr~t*

6r~vv *tWI pvr mwSel~ ret~iforead cev-,ret* qtrctwes shiould t,, do-

%,O'upd :n croor 'o 3ae rratu'al end Istor and3 to wped up #*,* rees *f

~10Fit' tnlmerig Ion.sbo

votrh carid outo InC~ *c~t~~ r preseni.4 at tfor conffren-e,

01 ?ht tesls of ttVEA' focal qtuestlonst (1) thte i4t of prastr*std ond

noir-prestfrce.a re~cce dn~.t~s~ ~~.'d fh: stcnJr for

v*31aro fttss (2) th* afof et of lonoltvdnal prv5*ret and t.* stan.

IrdFor Itr ca;cvIatl*o-j andU (3) tht qut-tiea of Jo~rntinm o+ refiA-

d~g~ug~i.* 4ifferenit vtem;,o~ntv *arc *z"rje.a n,.der r.f ttonceof-%

R~jjl~oof daste ied f.,tsir stulei

*ao J.stv% ..540C3, 0110. 2,-,3) %.'s reeolected 43 :hfbfrfians'



aU Or.=~ or' MMU QMtMT~II 2WM,*.VIQ%

3anstvz). ?eI.rg, Wo, 1.2jPl, I A2, pagis 1-2S.1

Qjz.*tm P-24curtev s a new t±.2A in ppcv. Ito aetentoe an
ezpardine vJd*27 &Wi we on hamL37 give it a ccW1t. defiittioas Vy

or w~j q11atme eloavmi~cs is. aw &Atnee 14±oh 4.ls idth tbe
noem c~ tb* &Wlieatim~s of rtsmiao phenooma of nteract4s
bar~e eWavtt rrpoo iave, (, iniolwfn ri4~f('a
rld.*t yawlS IrOWuMS, IJ~'*tM "~i v1ISSL light And IdM1.rOsoIi

* '~wr-u (Io14e2ulos s tow~, &i .-A~~ ivscAid IQWI ta bi4u O~r*-
~4j~q qwtws SmwA. It ii esttsbaaon optical spvatroacof,

r-f urc anW nicrar'~v s3pe~etraW, &A ad io 0:0t.ra WAn Is welatw
40063Y~ to the qf.AmAt procanm of &tcau andt Wuaelsas. hownf"i, it
a& also called q-.mtw muwdo jpbyuida 1.0,v a cca*netio of WOWh quxt

Pb"ys w raio tedtm&±qe.

?Ar2y In 1933 *~en thcW togan to stuS7 the spectr'a of gase,
&awttss =Aovzrwt that tbere owonred xawrption rA~icvsnA (Th"-.
Sew. L5fi.ct,4 !1~ 23411. at t%. l. 4" ex vw length of heium. This gave
the ctmaties for later gastowz qaLn-= oseillat . a.-A ampliters.
In 393?, 3it± scegeSt"i a Wethod to vsewaure Wh dintace betwean rmciai(l).
Slac' th* &Z~AAM* E. K. *V Avi.%i disDOvere (2) the SPio PeraW~qUarntO
resaaemne of *31totrsic ir. M14~!, a new brvvb of ezperixrzt&2 gtb"Ioe,
gnarii-Aw .t'o10y has be~ @03 ablisied, V,-. 1954'l952p, i. 05 ASOVP
A. M, rvw.,rov, &M C. V. Tow-r it o' the poajd.oi~lty in picipi'l
4:6 iue ttoazntu qW.4a zo prt.4ZAO arA avaifVy *.rM~oAgAtiC i'v*:03; ,'i.
In jW4W.5 the abom two zasi ,s ~osed a woz'kinj principle of

t~e?;%U.l ai. wvip L'~taa. Dow gna -A zfiored dbffe
buial1t the 1irst qrjantuaftac1 ~aioi~ati

* aMIUMb at the gamn tiso. In Sivwts 1955, 4. ?, tioi'ioa E. J. ZOIS r
C. 3. Tow~es,, avA stk. inbl43hed pa?8r to intrcd-.e a term "usr tts, Ie b)

T* i p;:* ---P rtal at e,* R*Adi M!eeo.zcida !esetIng opseod by the



(1tcro,11.c 1oifa-tire Wr StIi.1ted bdaelaoS of 981Ae±tMc) U. rnewse
ubtaow~s" avq-u#4 -ay attwl~s ad"as~ .. * a'rowv qmatv me
ptfut-e. Ta h rS ft Woea~n~etv - aeat~d La deltalIA3 tha rokl
coadftt$ac of %hbe tlv4-weay&i*vi utd etaA ou.at= aaw1lfl~ ard
prdictsf! thev 06 v%1,Id hbw a vwy 2vv xW~ 2SWl Tldj wes *t Wc

*U~rwAcl toU InA1 *lm-uo~t to alas4iol *Uct~am wJ,*g ft"f
Cl*ft. This to a -Nw dmaopmma lbuli to Wbctq.j~ow ery7 an

pi'izcopf. are .4094 to exutp thm, We fame am~ to Laersmo the uuwi-
Uty mi~ vtw1 it of ce qfxwsvt. Im ,,be "@1t a.* viws on o t

*1orw'4~ e'~~us dw to the irtilisstia of tMducod ftwmiamp~s
two ee wic p?@*em lz wodto e1qvocraat Vdoa mr 'n ot eioid SS;A~-
Za,.tcrL!? 4n +,be pvft ca.~ bo ao~"-: tLt.-A,.-Iw4r4&u. WIL1featb1a WA
vy~? hIS5 xtdb±t.? of f3roTMP. .9 ttv caw m b6 v*atO tai *~l pL~az
1ietz, dmqeew, *oa'qo talegzoh# *ups Wd the lstto *an
be usaI in Dwpp* '12z-., spa pia1k, owe tl.l-'ehi W-ouiU orbit
;Arscmtae munrev~nt wv5 prat e ao situ lat chdi tim. .In 98

740 C. 3agswt p to PC* PA~M-Oi , No LO ~o'S&Av1., ami C. R. Town"0 d:az
'cq"Vea dep~IR the. pcKIibiltv 4. ubizg qnerltum &V±IMOSUM

cc sevek rra malO'eAV, WnfI s p to v1iir.1v ighty. l Th. h V.=t=
zalLfter 1141% !a 1960. has a wid06ur of ap'llsatio, 41W to the Name~-
ramula Araouy 3.1A prod..oed amd bSlb Intforma WA dirw~.ve

r-r~v--X'q 1%tt pan a MW to a** se.I-lux±t4? wav to visibl1e L;4bb
dda !m U, Ut~ blank wgmlm m ths frOqr~.rc 2Poorwn! Mui *
4vowmicecu. 7r tl.arw v , tra the poin~t ef. view of tWau=ta 'o7s
qwe, sla*,-xvi in,,twMt c-i r-cabot to on~~~m.L~
rMrW...lz~m r~etyyrA ot~er tsorIme

to t~s Itornm'4on. bW airl ;!hoft of qvmzzt odoom
t~w'~3C T~3 fl~~t~3' eumd£arMd lf nourzvowits m.,o7-at2r uMl be

the ~sc3tco. 2PIO '- 4g 00r s a rtw~uyd la-4- da&rI the* am-
of~w~ f yvarA'cis' hi by hrwmo~ Sel.adtitlo LoM.dv in Oatoee 3960.

proz "~ qtrtim S19@bral.'oS s Tt!7 ta2008'
J tc e s 1andess ratiwcAl 4bs1outr.

ra.%mbsa 5.1 It I a ray ac0AI 'aith P~vftvfe aL-QA.th

ft*o 'f tv acbvtu, -V,!at lo .,- 1 i4 the jw.oIuetIc
C-. wtiy Vf 4, sstem af 11-V T~ot+tV~ U L?5%Wtt Ud 31.1* Of UI hM u

p;&Or ve rtowisp th'ia POAMIZd n &W.- applica14UA'.



Sto tho ra~i dvsopu- .f qui 4ni oeettncv, vv hiave hma

b7 ar. 4tra-low-fciss, wleurowwv ci-ita &Vlitie 4rJ a bth-xU0!it7
&+*omtec lcki &Wd molajja' Awk.1. 1&.oAy sww pr',d-aot a eta as the

1ihb', rctillt~e 11out m~ar, *tc., sov b.1ia pr-3dae*A "Ac±i It, am of
the main dev.oapwmte of Qjw~t= itrm.ta F h~tV romp.t Irn.
provewIate #f'0 bmvixZ xpdo, or. the now v orwtnmse's eaeh am, tr i-m~ee-
broaod? clit f gair to incroxs t--i at4i1ttyj etc. Pcc.-t codnditJons~

amv iwpid doeozt ?he NUeni$i-g are itroductionis to

ror a long 1,. wctxist. iu.rs owktadowl t).s peiocil wot-I of
particles 4r &Umi. =4 ~ mWiIC'zJar zyrtow " -6b 4s t -t.Ltm a? high'.
ut4b124ty we.12tw &-4~ pa'olsw clcb,. Dt. to the electramapnelic
field prc4'aow .r.-w tbae wt=o az'm~ U maSe of cA ts.iain &Mn

i~',zvr~'A&re e,%ahlishwd. From the peanc.ple wti xthr.As Motj..od
abome, P*vet*al a'.mdc freuary St~~ards hm ef ImWl-~4 'aring the
paut yg'w.

The mmna nol~lfar clock, for' scmiplsp atiluos the vibration
of arsmmnisa rulecO*P. LI ~w l A-2001. iic i >st Ike a P61.6wiz'o.

4ttai an th'% Vq.. fth rdtrrgwi atm. w~or x,* ue.al tcrma, vuddiay

vemhio'I ,u c~azsitjjl wJc)aries, .bLU A~ c! sattica can not b.,zpind
.cwcvr'dJz to vactuN vi*harJeZ, w k-w th-At ttisa Inverten -e.21 eft?.
ti'S :e'rOf t1We &VWA.4i 'WC.3 &V-w & purttira Of U-707~'3c'l Vill

mZ'A~tc am.-* of Zi*uwjatd&. 24,0)0 rees #' jv ti" to 'ad! AMo or
* abic-be4. Sp~kag uorex~t~, a ratrogs ctvm' vitr.ates up1 ar doma at

trb ; rat. of upwi.t 2L- x 101' tit= pv sewdr~. 1Thls tfi'ui Uhe wtink.
ux*"c' of t~ie ';?ewlir 02o0k.

The wv!L ao.:Qas *A a*% aS2i*f. oa'." . cillutor la as
fcal-.0"z W-0 tvo C.'" cmmXI M-z6COVa ecscl'sh a V1h Srvgy atate

1..-v ~ .-or.W 3Lt pie frou 3 zW-o-c:cr a-mre uya-ro4j a o-j.-tion. of



r1CAMlx tOO !rdau a 7c109e fTod Ir? %&%.rth1ir, tibqs 1fl . - I1 Og
wa .-*v mittoUd to a rcaesor tbro4a i gtroAtjo 4,LvisioL 91godus
The dlvrsion a~ectraoew corsitt of meiera1 rr.I Lnal ood,.itors a
ilob 1."sOO - .O,CM, vo~tv sre *ipli alonW Ttsorefeo, a rMOMI
=10frAm cGrt field Is PrWuoe4 In Mhe a%1XWh*G'hoJ at ti- ad,

The wwrI ffolec-Ju dipoles 4v. Artt racWe wit ths force &zid the low-
enaM. CM*' z.4c.m, Aly to Us~ --agior. of tl, ht;her electric fIelA.
Xnf thli, vail is at tUs to,,ratwzo .1 iqid nitMo~n (TI0 X).9 thae lw-
eFrr, ML*%.# moeralio 6mbJII' tho murl aud aons*no. #h birh..nrD'g
stet wg',uvs ooc~rt It& th,% noLS oo'hoi of the &%Is a" pWQousd
%ri,V the To2QAt an~d rsdiste by a'iL%1ti'rn of t em-actroanriette
wve. irn tre ?rsnator, A rt.crwC siiral producot %I the ox~flston
is fits*# from~ a couplig divice to be uv.4 ez a signal of frarqienoy

Th1P 11irv of --mo-A4a mo1mulur 01UtW Nazi preciv1.on U
) x 0-l o~rrer~mIn~to th ft.wor of cing s'stemid per 14Mfj) yepirs.

,119 stmbiM7t at a sw im i t 2 x 1O'rfwi~nutep l-13-ci~l/smoo.
onKe pciiivr ±i 09-03 wtt~. Vi~er or'dina'ry co!witinea, it. re-
qajiree- at -eaum, ,4iing and h~.h ?vltago 90 18t m&~ e~ t'~m
'wse. onily -* an zisigtnal frci'1 uir'y str.iar T311 i" tnce itis % b
evr, toda,, 4-)A *m]% aawmi3 fr-=Cy vtimda eao Vrodrvd. They
can -opAz b-,thosircraft. Thy &W~habout 1b3' 1%. ndera 30-gran
acceisratiori, thel- atabfliec awe not lower than 5 x 10-10 (9).

Roeer~ly tert have been esA1bllised moft .1jAnitn frope~ncy Stevmards
obici: ara ade of ozhcbr worWd4nj materials. exlbartqle, thwe 0. h~d*cgs.
aoce fr.;i.y 3t.a.d of ostillzto-y tn*p v~th, a wurlir.g ftegueney of
abou~t 1,4X- "aa cps of irecitilon i'3an-1 wo-iracy abw~t n.13.jo-1h (1c).
Beuiev# t~ner is arcther cti to use imrcsiw Wb- 10"13 (4 6, V, 6)

of vith a vuelragfe 1R C- vele"eth (li). A wo].ela.2 bean
oscillator has I i vai. lenertb(3~2T ibg' usta.g the vpizl etarsrg levals
of SCIN. ZIu tbes voel r1l 1dtie ex~crimiwta rei~mlta hAve beta obtalmed,

TI.e cOimi atciitc Ccuck t~ad to this p4Kqi. Figium 1.2,1
Abobs tn6 vwring~ px"Me4p1o of! U±L atwic clock, 21,c a~it4ed barnmiof
frc. a quartz oasoillator stlw=Ute &a at--i b tA1 roaar tute. The
Uttar s'3eds va orrvw sin~~1I o~Imt ~ oie~r %'tva h*i
!re uewyc oz the xmci'.ata4r sNIA the oc~e frec;=cy of tai resormee of
a cei'i= atov-. Tis s'aafter sal'Zfictait samp"Lifction can be used
as a cont.rol si~ral to ocmntreil the !reqami.7 cr quartza oscilltiofla

The ~ha~1propertles of atow. vt A3.T=a1i mea deMev- ntalny

the in-r elstrorw h4"r baser. ta1An. Figure 2.2.2 at.,ws thie cLassicia



dia(Xem of is 4cS±I atm~. "Obe ancow is vwarowdod bwy a skspetwa
riO24 wsleb Is #LOW.~ A*. bt. -3 IUV , %f v" * elac Is Ofe a
at-pWAO PrKio1A IM6a4.i 06 LUe .'a ho1cuaw 65244 ILV.. ~O bt. UMUW14i
th? th2 *20.4cr, of thoa r1O..%u9 *:ectmt ID3 a w-atlti i a* I. tbo
uaw~ems Is JAst 2Ut.& oblqu MkioaW I,, &I ite r,, a hw~ithr.1~ f,:
Ave Con nis avymwipma to ,he ettli cis of tite tvo,, Tas, ilr*Wf
of 1tbe wi1 r aeMi fiebi cOrr.a%1'v& t-3 the p1~ih 71%* The
SptM* WW the Cup i* p ~teaSe &-& ;;bf SMI68r rV7e'.e it*24 Aks

Lao pnr~*sirn. Tra eyelatti sal>,ul- fr*1pw.-y wT Is eq~.al to Lw
MtIftAX MAMM51 ~a t4*0-4.t ui~rtrth 2t W-M 101Mtdg. 01 Q4o O*.?c, N.,
=1+t3pvt.2 by tbo att U1 t Ao M.CaotV. o000t 4e elact"Va., g a, &bdth
uawz141 spula, 3. T-4,116 trquwwr to *nd~pr4n of tho ir4U btv~n
U-s Pxa~1&bia nw'IMt md to -t~lsr? %.atitC lield This !@'t a faouvl&.
t1.'a ot %.b,# frt-qwixy coOzat-1. An a ntiter ct f.-Ao. e-a to 412,ir quwtsm

ptport7 i. a s~~~r~fteld, tne o~irm emr~ 1A7'
t wo dirzctl zr s csAe paralfk to thf, mowq ftpwtii fc±.d &A4 tse

At the 1ce'.%t4oi= of tto valance. .1.oeisrm the =*Iar aCwtic
ficld ar.vott of coi= for el , ** is rtbout 3,000 gsa 58 su ths camm-
SPA Wvltrul frv.'*Jnc 1 I s*j iv.. In V.* rw46 of 3 am

Vow -a tc b rtaf) the a+4.AI1ty wd tLe w",.titic .16 w
steidt mad=*~ The w--.o~wc me. tkMe w!.anea1 VAQ~ var.1w. e R
*J.a1ran ,r* its baz1. ctaauewr SWA the mum to, anler.L" wti-v
%me;~ AU1 ck n'wIo1i keve 0),6 saa WP'ic piope~y. If Viir Is 00
d!.stuew." the nWio.er wr.aPlw~ si truglh ni the laeatia of
vr#rp* e1.wrxs in &nl c~ecinr at. to A" th &a. Besids thig, It iS
,wsaib~c Vt th b. rr~A1 ms-tI' fi14 tQjwtbw with the ~s
Ptkgp9tir t4I*1A CA'S WOf6AI'U.- cyc2.tM ftquatw7. W6 4±sbiwe tuI

pr~tby azrn 9.g;e 2.2,3.

* i%).i.ZIf. -i--- V R

1,jp)+ -jfl



Iet He' 1 /20 fgaosq VLw

map~iV ~eld produces~ a eval-bewI mpwtio tim, k~.ce~t for the two
inner .1iritiors of tict r~r1mem @Owt!'?, tbo ita iv cous'.dccd s a

ubhole wid -a m~ cas amrz- w ol w.vyl pwaus.* 0ret~~.tona at aJ.* "y

Oxternal migs'Lc &%-old, cca. or tim, ui-4'zi I-a most wu t o the

to the iuiae r maZ sVic field. 11he Wmv~t mag.tle field, He &Wd
vecorsl17 to the nr -ar fla1, ., fcprm 4A ct'~ aWetl
ttfiI X's AT. the~ loc-2.tx of '*no rTu~to.e a vetron, tio xrtemal
;m.:4*ttic rV.*d is p~c sm.1r ti t.e rial~ wi.gngo field, See
t!** olktocs &axvt. 71he t r3zlt s~ain tuIt -the il~rvat of t A4 ext ftV1US
wpwntic MUeZ =~r 91 c7-.otrc-. fraq.ency ins "na to & aqwr.v torst.
tho ext-;rnl i~ret1-: fiC.ad VA 1/-m. ur tth *rfect i Ij "A IOJ6

about I x 10-14. thou 'cti. hiS little etthe-.t do*e td
the #xternl wagratI* JtIvUz.

low we djacass t~.. eft6At of tM* orte1m~al radlo-freqarmcy manet.Ie
fi*U~ oc the vd3*rfc al~wm PArve 1.2.4 -fow a 1r17r polspised

re4Iafrieoma piiwti fie!! peremdA clir toa te n-jelar mgn.Lic

fre4pnCy AmrL;rc field b"s tAen ic.:;avrpa-&d Into left. arA~ rigt ctmaliar
two rjclari ;t~d c-.Apw' nte. WI-or, Vi1e 'nimre ArW p&'.-ad ecmmer~t Sad
this qyc)o'~rti olactru. Lave t~v a-wt dlxrct'o:. And Th ftremCY of U.0
r-f v.m~V flel In .qAal V3 mc 1otro. fr-any of the .eeqtrm'g, the
fi"ai v..et-vr syn~crr~izs wi th.e *-&trn T ram poin~t 't vi yw of
rir.4siofl rje ,.3 r-f fi-ei4 ins Zito a d.e. field actin-C an the
e216rrw saI ral-vs tie ti.ls~~e~ t 4 1 .tiOn in t'-e Wt)lftW

wgtj ne1, &M Ow e~.-m abaor!a thv &,,-~ of the~ r-t maWrOtlo
fjold. T e O'pf.-ALe CL-.-1at,: p~j3.XWs4 ~ h33 Mo AntM4.

ira atmdc be=~ qvsowV-rt- e !3 lhwi.w i-- fiauro 3.2.5 serti-
calUy. 1.1 aietw*-.t wae sa~l-A in a k.-h va--w trdm. Tn. taslu atow
pass Vu1r,4:1 a rfzzl to rd'.tax, &to~r -be" i n 't'-e Irj-idert V,'t.mic
beam tht- bwe V air -.ci Ai ~;i'i pnee eloctrmir have t..sIr

t~r v~e.uve lect+xra icase 'i~m1- -:1 am a-s~~e ths drect.v of

Thf14 wm;.~t.4 ~r -~ rratxaime ralio-
fr~ny;~.eslg~. Pic%, en'to' Pcua Use canl?3 led osceillatar.



jgm s &w~t3W M ec-e~ mepet~c f -0. .Oic ct.1Ltn the ac
beamt ad sw~n fte cftiw 4i;., of thf Ort.ots dsme-APx to ta. 4etowtw,
It tt* Vriwu7y of t'&*, st 1 Tio~ w? COVIlA" Zv~ai tkm moawt
@eflo? the.- the IN.*feaaotim Movie bou~ vIts ith
thla dtftuth.o JLh m~oo tmsrw the NNW=~ bw n pasit~ve
Ion cu.wet w~ an ocatle-t. wmr' snia to food bacc 6* thos utr*Uhd
smltr Th* recorsuii cuwv, of the reuwiatcr ubi* !.s ebwr. as An
the tg41N Zt4 Cc o-Angn peak 1i rlaetd to Us~ vancertainty

pracu'.pl* in TAW.,= !WC'ZtCs.

Tbe accwa&c* #741 Vde kI4t- of cesilao atcr~ic bedu 'IVeae loaa3rd
aU P a b 4 a il 7 Sa t I to 2 2 x 1 /od ill .ThOtmi

beamis mtbe li~don cg, no vibG1tg ind w acoelvtt2 PlhcraL be &7C*i 4 "'A.
TL. ingi~. at tho r'p's e re'do a baana %vak marevc. X1 old, bat
at the@ cpmtdft c,? the b-o&b ea of th* ro~tv aa ~agaSti' '3g
u&V.tZ.-c f1ivd sc ud te sp!t -&'h at;omc bea2i. The #Miro ston.,i
btme s zeu .d a ra.hc? Urv1ised vacw,. Convem~mty, thit stwArum4
16 onJ.7 j4d in 2*ormtor.'ad or W- 41-7.- 1oatlan for a pe~xuy ft,jr.cdr
standard~.

?cdaVr there. is prr~m &to--u fr.Aawt.y' et P lde froms the
Vapor ci' ~iL Iii s -b s o-cillw!i tb~liu'r clocL. r-rbqu.ncy Is

abv r 11 or-- . 1ade~ C-.1, t.re 4A bnotbewv tyge& u*.W~ the

SOTJWP?1~C7 ~*~I~rta n~its mem obtslred.

3# V.-por Wt'sb tpds

ThUis athe wwaU tyn. v' fr~jaeny stam~5*d tsing liglt Wtn.a-

phase. *Wd2stor, vcpcr btatb2& to p -'j tb tmersIt%2a of stmz, timx*
ec&,i1er, ezd f,.cback atr-it wtdbh J.ocks the or4Jns' f the q-&Ats

t*c3AJlat4r to the I 8ossA.u frt,.3fla of the txaneetiOct sum

The sIgna4*toe..61ce ratio ut ase dote&te -war* Is ;p~nmtonx2
to Uzi) mff,.sr c:' dt 1ibtiom ,f aV. of t r tAL33a'c op.*r~ v e To
3F4WJ2late vub Iet aw. ±n'w~se Ao'43 rattoo

* The 5Sv&tAV5 of tU..L,~4 cum of s ctandwrd 8"S: Inepermetce

th~e zmttdivto Rbs &&%,=I .-I,-ck 4&L? a VeUA~ of 9 19q, size 1.5.,000 a)
*tbe, Oesin: ' Ce atrd. cloex 1.±4t~ tba . 4 kgr., -ovir conop-,'

V'A&n Sc Watts T!i'y are 1 c-r ..a~'c n,)ets, i. Tbey
cun *zao :p used 4s mi% 5ctord&y rWvtrc;' at-sr!s ii 'r -~o~

Regjse fichdo'aient: a il,,t~ po:#-Aubl Rb rapor f-re~.iity atad



10%m~tts, *ts&d the *UMb-17t or frmprcy kft-s xO .18or bett~er
Within cre wa*th.

Is 16 rble to, =a ted si'i3 frequee Stanrj~d #.:I C001fre
Evigin I a ne rel rej- r.* ty. - To W~. an~ atcmifs elck U. s mee aaio
"d azotftr aoi cr* h.4 %*z* can prove *te Tfq't4Yft rearr. of thes
up"risAv ty 'rBjwq,2rIr the difevete t~t.ve~m eUwe two o11.s

In q'vdtr V, nwrm tvu' bea d dth, of th-o resomr&u* ltv ot w
aftom mar~~41r.ly by thov Dpfrr cf~ct1 ** C=n ti2 the -.apiw bIO1001
wit.h a tr~t ~ ff1er Vau irwh " mro r~owF, or? ymI'nhL By rU.'g
*this Wheedt, 6zje %L4f rid* t,)'I bai *r Trwe to a EIUt'i 0!?b4 to 20 rps
at rom. ttr)tama rcTc f v.Qutn '.~ eIs 3 x 10 n.p iAdd
b'~fos ha, t te~i!4 theo fr~j~rqc-. to cbift. '.A S1ift in, a
)jXin Anation rot tk&t pyc^ It va dcytofre that th* 114M g~ts£

wuO. ns J'-e~ nct arad 3h*11m produmW~ s ittat to I4ub

abiting, * c :a c, 1'31 ith 75;6 aripm and2S T! M"n I~Y a
mir4.- promint z,&Aujm-cy shift,

No rAte? vt :eii of a vtomic :I~oq* ith Mtib 8t'bA11ty' wAu
hie., aocuc-- vo tm, 'At met mt tYLA fol3odS tbxce requ±rWmatut

(1) The owidr frejimy of traujsitioe of am~ at-o or amo1.to'

field, prS."r, tomexature, m~cbmic vib'-otiat, and & celtraticrp ro.

(2) 11he T-arrew.vr Lt)t width of wqauoisn~ 3i1A, tht better.-

( nith higheir th~e ratio of cIa-onieof he wv.tIfI.r, tha*

Tr. dilticmi toa tlsatr- typtz Of fAtoric Ye-Fr cfasnar#o ment±O.-VA
aboyo e, 1 59., rpwirg ttar AmneaL C .;;,-zf FIct--Or4.PJ fetitle,

'am't' v-ifie c~h
b4~t. uJ z '& zvar' *I As-:tage is *,thathe!wsi yda

-.11 3ti'..y for a 3oc(g tin;, :)utp. ;-:wz ai rad ise frcW 3pofi-
ts!o~ra-iim0: r~an b7t tij~t.3wep to n~ew tl-.I6 kld of

fro~par6 st~w-drd 463 r.'!,t becs rt-IAed.

ronecin$d tbl13, ~Ert ~a1iau.($ ~



3. ith Produettem mA AMPif1eatle,~ of S!M Mfmoc'~utl Lg

Nc!.rntX,~t4 vAIu,29 j$pt 'WSeWsfq C&. hL 00 ft 7, CC
adIinfra-.*d (wmel.r-ot% *a. *-.7 p - 300 01) aft C".int?'ouajittl pue"

Of sha~t wVOlWUt. X1sm W~~is bay. cotr*o~1d mW~ usaed vib3y the
pout-t mA~, a L11%ration ct auul rA- wiaveg. MA* tI4 pvduas
awi amplficatso. of r vleibl* lifht antd infraa'ad were uwt

a1i *1Wam of 4Co~dAto1I 4f rafto Phyics9 wm4tcs. '. 1M. Maim"i
ainw-mod to Jolyt IM, Ut a Isxer mSt bom-tI 2 l).

in laer, a r~j$&Wtve ta~erauwe vaeliw ett in 4 quankna s0tAM
of mp.t #TI41 14 1W Th iwpo?t ftut'w o! ts Iiut.-M emlgoii to
for It to be t"E SLm9 tSJ4ZK7, Ora &am Pmf the sr. qeriated
*&a-illmion as the incida7m. igrht. The-'ttorv, 3aai~r can, prod-as & ver'y
M~rrow (fur 1netarsoo, C.TZ0 ) 5q-M.cbmavtlc b4a1 of ?t1eb nmwy
'enrg hlgLly oancezmrsted t.* eikr tbe liprb e Pp o At..)

*~ ~ Ut Vii iA.prity. It fonei a strom( !Wfos jorxotic interfirosce 2i~bt
scitrcs and me* igbo. reaUy, aj~p~itld. Th. oirth e. asr has its
IU~rO~AAt mfd1Jr74I .& t.u~u1 *etCI*, scitaxif.ic resaaTon, and Daticaa

2. lase C q~hzet!.C Izterfuzmaoo 11sbt eome.) a

ftecsnt~y, severul .ffenut -. " exto !aot bay. bam produ1ced
Smco""atlfl. The wori.g iterials wre gSeOs as w*U as slids.

a. UInIB ,fta r*j7(23s A1s' A2203 + 0.0% Cr",s

A th~f. rod wad of a cameaotra.Io of C.C5%9 rtiky, bot). ards
parallel, to ot-ah otbow with a ss31 be-le (or1 ei! ctrwop2ated vItb semi-
poramabie fim) electimpated wt 41mv., form a rescrAtor of Fabry-
Parot intfw-mme?. Thre r* Is %mappd in~ a belical amc imp. Whato

* Laer -- 1iit Lpr4~flatio: ty .1imaLtd EuL~eaion of fadietion.

ixfas"r~ r&frarcd Am'24fication ty -Sti2Psted Erndslo of Rdiation.

* 1ifrL.0.tj3? &C.* hM.)3 S uatge3t!C UWf kIW Lnd EoSor, Irltead

of liame. !Asr asid Irar, to r~'ar Z~T~uicWave Anpitca.
tiou by StiuulAA&d W2,194-02 of W$Atv tAW- Valet 0t'Uf~1'T 80:11a.
Uio by 2*Amult.-a dv-sio of ?aiati" rem-er-tive77. TIh. wma.ilg of
Knewti, Losor, sarA irster I.S



lig11ht 1%5:600 A) Aae. blue Uebt '(49100 A; atialet the rWd. The
rs~r abEt*?W 1bc au= inside a vawy broad frequency land, Use
cbz'ouI= tons In th-e ruty ar etin~ate4 to bigh siezpy !gW~s, me
ftrzwo 2.2,1. Afterwerds, tbwor,3 mawud~tlo tras2itia,', the lexels
go 4avn to At inrcug7 lUl ard xe-'adistfe a Ught of 'VOTw nrwoiq CqMuQF
UWsd h s C9Pq 2d 699L3 I red 211gt4 thmrtuvr. tothebesa
U19.. This PMO:48 sesu the PrInoI;a1 lines of USS rvby ve ar
m=~ pever to et1w~ate. A pst'iia mftww we 2=w needs I x 20r st
of pt~a powwr. The wxti outp;Z or pV1ae pover In I"~ kilowatt@.
Mbe !ztetslty of the aeein line of & r*y var~ex ,ith te poer of
sti42ticit. A sipl precess to produe aLwo~q sciihrorntic iter.
feWe"c9 light '-s the tollovini A photon of p'oper frquem~y stimalAtes;
PwirT utows in 2cCitvd at~tes to produce InAuced usvic. Tb. electro.
ua~nvt~c in.es frmi the IWuce redistlen at thwe *to -- ;.- coupasd
to tie resoniator wid radiate eyrhoncualy and not like that of =dOziU7
UCYgh.a hitcb rafit.U IniiduiaU7 .rd a' rurdor. Setrcem tb both end

vniTrrtIa of On',* euvty of Intefmnuwter typo, sufftnt, .iaorg7 to kept
t-* produce tho prop? er ocii - the c imnoas ruflectiu.n betwoon mirror
curlini #'igy ?rzid of tbt r4:,js have m~r~s udlim te strangthen the
anasl ouiet of Mke Urat. -re aial li.- passes utnlcu. tk~e co'#±4
'hole (or sei1-~meuble wmbroa) to thts autcift, The ndlatiot oll *aJcw
dir~otion w.ill be tither absorbed or orrups to outaidie the 'al..

low, '4117 iesareob udWs have produced ru~by 3auws @e.sfu3y
*so of them have bteo mmufeacimwed. no~ follovIriu isa sinp2.e 1.ntroaW.-
tior, to fits we.i4nS -lrineipleo

Ifiire 2J1.? show~s tke nr.rg9'lpi of muy. In t qu.ttm
system thm-a w-4 tvo tskmi8tiarst One 13 the 9xntansn triineition (A)..
aid the Ot .- 'ce IIO4ta.Metioft M. .Oontaneoe t,~nit.,n is the
trwxdtiton btwn Gner,7 16Y'32. c6 pWticle =dw no cter:1Al atip.

Vimsr a amyticl !r~ke tho spW-mto=* t,'ang'itict. frm' a high exw"p
Uld' to a 10V creiv~ 10", it it poscRIb to .e.t Photon "~ Proc.ce
sprt-vM.vj -cai-m~. '1e intumit, of 4poL~tnecus radlait is p-ro-
p-=1*ral ". the r-able of :reiracy. Eacc't, it 13w 1.".ortnt in tkI* rang.
of 11if~ 2tt .4 trdfrartcd inii ~vvrn m . tp noice probl,,
gv~r-ally the grorivt.fltU r&:Uzt on c~n bje nrected.

In the flpir%, W. a ; &L-4 If-.? * are rep.etivm1 t~e prob-
abilite ef Jiit.Cosi tr-sitian iWs enzernr levels' 1 sr4 3 ard betven
1 *rod 2. nThey are pr-opartin2C. to the ±rftl!v1*y of the lift wavre In
ruib7 !Aw~zo, a vary stzscig a ktouligh~t sottrc* It iust (Lo.., W1
wrfty large), i/,v is Ca. 5,'6.C Qfat atm-lio Ub om~~erstre is

.4tWVPC 1. W'7 is rittar ral ir, cvrnraon with W "lat iJrt.Mty
o? lb~~'o±' rncy i9j ia eec.:j4 frimu the coznit or bituem the

eLWlY tie~* 4-d L~h do*-emu th#emitv pwer or tte laser.
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A 1 and~ A, Owtaot tk-.,j#=q1. ej4 ~6tjc-.. to

~w~o ~They 401W~ t MbM11S of lz4Aec t.rcasltlpzW
rtlni.Ism. '.*Po tlte eUht*.pt-oa ft f~ 046 214bt

t~o a baitrded. Aeotar4izr to T. P. Me:" f251 i C4,
i$/a~.Pra LrA, Id.wtsy of a Z1o33w of parr~cea ~ 4-rr- IPYS
*ti £~ti !~z, 33 2  1d -s W cIV Th~l .c"4itnlo 0. Wr~ar1o trrt'

+A31~ od' b!,1 apxA c*4 liux &IVQ /8C. tomnu Ist etx. i = W'2 pfl.?dgt

In ov~eT to grti-s soii-lt1@t e, Wun,".i ba,'m to p!'og"2 ar
~~~o £: n'ntc)t fi~vrtc, beloso tat antra 1#vcls in qm-a.ti

Mf MWa COai ?Wi.AT '% ~rewt,-w WSki~t; -11:a. TO +,h*qtzv-t* #ysamw d~awvxI. t w-u Be tiho mru of partlc2m with

~ 4.P? tt pu--)Tf.r of thts ve n a mry tp?~g #Uii7ffaxt lIabt
ueva~ to abtwatn vii> Aa-

"T0 ti" tiva~ of mWfl rt patuo2. vithi er-tw iuVei aid
(Greg~

de

+ (2)

At cu! ibwiua f~4 .it trhj (312) becca

+ - (Wn + . 1 ',(h,)



Sebat4tutIP4 z~vatu~ in)±to qx6"Um(i) wt have

W U an'~~ (5)

To* rqaztlon (5) w* bw U~t "" U2 > AX theon F2> TV At %'s

rf w ,OzvstUate dib okr'gy 2oias fi'*.r, we *Ir,4 th~at 23
SPIUa ~IYAO tWvO t ~~~ If.*63iA aj W4 T dIVU14 Of '29 GN-. Spdr.

n~sofrs 0 too wo~vrww of msi~a~wgd r Vjts fro. P1 wi ' to
+.1- 1,ias40 en~g are AI"2 arct -42 * 6,92' z~ ard r".1 - 6,?a.3 to

in o'rder to wrplalr. tbr~ diaribti coy.Altimt o!' pmmir 16 whce
nmi~i 'Almar~ ,rt asos to emtlbat qsAntttivoy %.h*
rsaie Vitoclty of the .a xtirgajz IJ~rt vorret, *4 inurOsiKO ani idea

ipecta :lIuov2 ba vc ic&y Wat. ?h- 1U &ozwI
b..v bod7. From the tI~eory of raidiat.n the f*UcwU-g YaZAtion :on be
otrA v adL

T>

ia p71 - ~ pr.1f ;.vd It ilao

1)oC -Thu?-c c . quA'., rof ~ wUb

s~ ! A (: ~t ~k.40 rer v.t lv- %a ic km

u liuv- diJ.rm 'Lu -& oe



a4~t.otvi 1,5 W4i~ a31 ~t: i n tho cave 4f Y.A.igy4.zmt interowmtm
-&en. the~ pla.c m'.-rer if C~it rscau.., ahm1d tt sQ11xvted precl3e1y.
r.Ats odmias ef t4a IrtM) of rebr~z% cavity oros

11). 2 0 tot xx4ud a. p-OCcI'O ai torf~ W. ggw r1u*c tn~es. do.

li?.'fe ?At,-alr~At 1#t *Wzi m?( a InC om 'swlr than
te*-, rolad b. -ise p'.~ie -:)doc wohis Lb l~ th~e poror of wiuI-

uzr cmr bv.e loerfart a.de~fe~ ~'t)

2) A liorpe awwrit of 'heat pmduee from tbe, are diiiertrs1i im~p

Q&.3: Orly 'upt 4 few altoOO irs Am the j.n'cf arsr. In-

b. i'u its co'ncen 4.rat..eir,(9 kllO + 0.51; CO3 :

Tlt vening 7ro.ese is bnfCA.3;- the -i- a in the prvviolui
cezs The o in thal. tre w~ritration of ruby is5%

lim'-t~ .: d is z'. coflLrof 1LU.e of or c4: ' 1wd "1 14. (at
-453 W r-O 41, th j ? JI i'e"), %be rpAd ;_1dte ogAtted

vSm)zo 3 1z c,4S~ vith ?A1.Ad AtmgenU.

c. 7c, wo caldma f~ortdf iti, an' iiWarity of ~rIzvea(2)

tr±4s I: S r~f 'r' Cof 1 ' ! PMemt
silmur&L. it will -ou fc'r a tetinju wave. Ite efi~me) ot"me

~ ~ra~c'~P ~~:Lix~r~d 13*- + ,% of miby. Yrnc., ".,

* ~ i"-, arpitirpr: 0-'1.7 P~tAM-Wit to Wt. IS3t. Zt4 '_%uigcrr

A: y- .- :eTOV* t 1i -;* cf off~ a or--ice. de-sign. Tat
v~; ie&t *of i t.n~r-i.t, Is It !"%3 tc Vn)r luljrjr



It chaii4 be Pa~mtd cat tbat VWe 4C91c1W~vy tt P3~t 2180S
iue1r a er,7s4tl as a vor)±t, iratorll o mb at . Thi~g L2 dcm t* thie

sm-hmqejus caeqpoolzi a:? thie. mterW1. 1rhe irwove.uit an cYstSo

d. To Ite Calo1ia fle"( w ith~ 1iup~ity of eWxm1W 301
cap'2 * 0.3$ U2+1

Mhe workire IPhtf:±4l Is a fMiq wsedmz. rt VMl ot~ blud
liqbt of wvellenop Is 250 iwh'o the specimm Is stimixte by the 11
Ure of raby. Tweo pro~mases Of Q~U=Vde ftiwalatiou WO ItAmnd.

11

La addition. to the wiling mtmri*~ ma'iofeiwam 0"~4t he,
vzo af oe r~Atoniels has ben~ rerw~*Ac~y~ u~ icw

bau a vrekz w'Iizt~i of 6,263 % A gl~ssUk* OagSTmic Urexop
bzm~x'hsmcm, It (C55I)2 001 + P-,O.QZ1 MrktWA~mc 4C-vrE6; pfoduwee
sti=.Iatel fluoreseeno. of mvelmigth u~700 10. Its wo.4cxr amhonem
isn V-ko that ef * heiun-n mixtco e. nz~to8= af't-Mos~d9 to 1:lUM
azml WpO61 to nsom

2.Troera

1iteri.2A whichi can be used for' 1?*.rs inc~mie s*WsLI or ztaj
WaPM1, iVtxing r'PS46, 4An 9ftd--GoiUt=o The uwV2iOds Of MV~AXletio3
iziclud A'e, self schtohg# rte. The smVd~izg A.eg*-N- Is Zorm~
13000 £ to for from laffr.0d. Th# vmtr=z ou,,7j,. pua !.* A m*Vult*
or ~t~ It is p'flhible to voeg =. eq=a).-=qj4t'x.t loves. 1%e recent

,nt~m are )hov to irncreae 4.le otxut pmer and! bow to pr-event. the
corrcain of aij. or. *11e crntainor.

a. To -accii.,4ig C&S of w4ej 6.

k rt.4-y desitiied $,'9002E liL71t aW1lL2iw? fcwr 00atiOCt..O9 fsie
.Aa a difi'e.t uEtjrunla~irg r.t.we .*m. th ordfrrn(7 ones. The amtftor

Cc'rstVw 0.! a ttlop I m 1@nu" ia Itt~h rewe ane hes±'m rix25zr 91*3 aw
ft3lled. It 204k!s li,4~ or. d1ar !'x' dishm-e 1upr, ?~uat *irx1a'on
is nmsaim fr a -sEcOen -Prvq ;va.z dispharxw of ZS %a cps. The

r~~CtWOAng frmi te i~m? 4,ictWm :tti-AISLCC hel.i'm r to kU.i(hie
ez~f;IeT,03e. t'ide norra eo: ,tlra it dc~ ot raiesae. ~Ta nftn*

stmz~ in tne C - caC&_'i( 4itd) tzO it-iiote Lia **rz amt4~3 ~

ba4; h~ esiAx C'8111 24 3-irUAati-;. i.'..Y &r9 MO-tir A VWI 00er41

80' ~ , SLO*'~%~? ~v~ of uWh&Ui% are ShW~mas I ?.*C=% 2.2.).L

* ~~r~ ~ i~t..,~..'52 i~ r~23-25.



76, 14±ght beahi z'ee*, teck ad furth tome the n.~fet~gst~
cn the tw, (,rh0 ofi useO gi tube. 76w e&ec.~t:.s %tt a vwh~ m,ntl4.cu
SOD4 of tag i1V (2C' ordt, Wove h &1 p 16t* to 3'os 46- oulpr of . Very
ra-mm intsrfxwulo Purared oontimao. 31~.t bwlm (Q0s tipsc-tom IIdthi
is slarat 2 x 1O'-' a! athrW fowe 10-Hi wO3?06). Wom Onwvy to

4&Zrldl to"5 nea. 4t0IZ im to ver'y low t~ ~*r i-Y4M1S juto, u5 a now
IMP esete 1 .1Oll :jott Vft8!3FJS4'. Tho oIv4UUr pvwI3V is

abo4at a frato Watt.. 249 outpl-t pow' is C8. AmEUKth~ a,' "st'.-
:t diaee, '4 U#c ?.04 can lixrYae'o the cmtpeuV. Tho working

'rt-~t2i ;ta w&',.* crenz. vgt^ 'ac. vita~ O~ the4mii ewi t
I'r AVu" of 'U" 'lli*~t .h 0 U CanI~3 a taitrapi %.aa bem
-At-O The ti-.m v rd adjiwtopt stw the~ deri rce. ~ f up to
61) M_"48 ops. tLaivn Othor e.~Aw it o.ble to vmrlk tbo ',.uMs

qns 14 em CM o WX W-1 *o~iEf 23SS.? to tNriI'Jlt 0 OA Zable S!XWM.
Inf jA tu*t VheI= s ?w~7 mmU. A e or*, rullattn sarms can
he mied. 7hb.. iw *an ivp-tant tlpal. fti theC t4~Goapft

b. To -ao s~'~ florlde v6_0~ an ispazlty orami=3'

(irn"AF a2 f !D.240 0+14~t). W*'.~ ~tEI

of t~e nm Iiifrrt ircii-owAft. Vtng oa4c1um r-ovId. 4s th~e ber-e Is
t st-- comman op'tirA1 amtWr'a. ?ziu ta.. his 2X.5 p. TM.3 l4rd of
Uar ~ 'Wdt~ Uiqt.14 mgn C Mt1.-oUd24r, ani'i 1Wvel ".t 1:

e. To u~a a3Itum ter.te vIth ixptvjt7 *: neo~yr±w(33),

of c.Ud "3' .qh la ^see :Ljz a ro wit'S tvio bp,*R~ mi. ma A
wteeh 1-s cr 5% v~&.iy lit ii rooatei *,, a c~rr 524 =mmnr le*.

Vi-o is @ ona ?70 XCor - t~trawo, Mi sitron.!IL obsfcv

-_~?Z~~?*I, 4 t Y'V~ ~ ~~ i s ttmm*j-c z vlva'm of at.l'WOted
rodti~r. is ca. ',: 3Ojm~.sJ atile at 7"%X I-. -I m. 3 iovile.

d. "SO we CA3I~lm twx-r$te with m 7Z(Aerity of 4=2

~~~i c~Ck? v ladrttaa Uitb w'trrC52 mft .Me iT.J~ting

The " la1da is 1:5lal"



U,. )Co " eaClqwt tur~state w41th, 4n irp"rit7 ast num

AtT * 7?0 r., &. SAt4lat*' tntofteceurc., 7% a 2AS~11v
seen. Til tbahl 'siue Is 3C.C 0%u1t.

t. To us c*1viur1 f 121±, Ath u, 1msr±4 of m~d*

A c-,7r4±c~pirta upoecinmwi rth s8?hurjcal c-As w~itted irtrarod
of 1. 36 oz at* i77O. 7h. tiireanold vo'&u& Is Wo 4wiis.

T 14 ! vorldng waveleagth in 2.C4603 mo, sr tLm?!h1c

Doi a~diUwcn, towom; is a p'aper repi'ttw~ *.o me !5* (ivam F1als W.th

averj- sthroro rt-soziart rugrvit field c-aw! trodwu - kv Ls--.,z #tq7
le07 ln uwj'l- light to 0-flate ~.tlcwa con Pi.WAO Lbes itzA

a r-on nwawntu fICA. and l ow -5s~e 1ara It (.r. boo '0A.

arc, frfra4ac -::, 1i go l.ear of pxer4y in the swd;,nurductcm ufl'p-- it

et '.,e 4. ice ;a or a~i.q 3,~ w .q - wvt?

* P.. tt-omt~ecr,' thr l;r c v~thpr ~ £mki rt..eral,~ f2v. t':
um- z;ini ~£~ t:e.1)att"t'ed~ is 427a

1SSli -alI f rti' C-t5CA's 'e cia7 ha r&beet.P

j1~.o ueb r '~it ~ *£Stu*:e t;A~O --r. ofl~? 't Eote

a "iV*?*0 . A) J.~1

rjtr.Te £2*O uc!.nvei ve '1.1' 03 A



aO ~ ig OutpeAw U'4 or 2.eAr tT .4~ .Wry *~tM"*J&

bt fr mtl~ a emem Wtal* I~p $11 1 pu--.1 (201 Swk~i" L-1 s
toI@tino vafl' tir. tw KI i,.iracroit a ef.-4 p&4, -0 alo xa'&~b~q)jp

~.FassibILM.1tv of ilde @Ip1±c'si:! at Uawqr(2, Wt)

444oAt of x stcagg wme'o'itic 5('mr6=4 Llie1 mq:!Vb9,* bir~t* 4 the

r..!b ,4A & thei~ 41411TOV sa K-MO-btai'm

Vet nieau *Ad 2mr-4IsUrm vhetm~hs ajl =is- ":j V~

<~t~ ~ A e,1.Uir 1 4 as beas iAvwL#. It em~ be
001 C ptoprtpb an objoct t a ,we-, Imp elatemo. ?ao ", w.-Sps

* ~ ta ~crIe~ris uctt ~~t: jz±.1at~v %A-iO mV pt *r
sharp fevmwf lirht ~I-A ,L 4i~ p-~;-t or &'~S ce-.4n xo4.. f ~Igt
I y~ IC. LIV-i A t's-~ 0 t 164~t. ts9l IoM~ vljr-! expwi..'L~

* a0!.kl 07E0f., is ca. tvu ft !em e1 w-drs-tin rnam-~ Ua.+ in
z.-fs-m :ddpr. .140& b'#tsr a mtal Us wed, thm bw.x iewttf wfll Do

r Ir-mm . -; etica1~jy, Oth w bard of Mew e-put V.O Ito the
',jci11tor itjolf 0Wi be *-- to' 7 t radn (a*oa C.COi'z), aA aw

vw.. ~4da i'iwsh an i Xntrrp of 02*ot a tiet-mco of 9 kv

! mtt? xr~ l,,v to to I. X, Uzi duoi, tj .r~' w,

e~L tiw~~e crieve18 W.e tourz a.

Cr-iJ.-j:c3 art "t.f9!1t 's !-o- v~nd f~ c.aly In ;Ic*, vit!&.

out I-Jn _Wd- ruolvevv~Z~~&



bmdastrsx ai taiacsi t metw.%b irm &YA toot p~i"6tsandAU
9Aif:UaL g"#11S ta in space. Thei~r OwZAu) a~ *,b inoaresaed in-

t*i4e AL-stz vide e:Awation frwratqc 4sdo wdth to gl'r. mW cb~a2v
stmang 4;L-tct4.vxat;,, **32lossce di~ to t~m *U22, &*j my prooutiou of

It% appommkov of a cobwr light atwfto gIves the POSi-
bility of a 1"o~ f now messz'c Iai' 3*aivr we vMi develop tmvio
reseaftb m~ phyiea. Whe a sicroq caisrot rad~mio Stias an -a volocial
ar sa at.0so"~~ r,7)ow z'somm-.-v of '^eta viii bt %zro iupartqi&. Pmui-
blys atronv ?ibSt-tns produciu erg crftiant to overicare the, bind)A~g
famces of w,2.ecies. Th. rPaoae-t on ronlinmar lwg* auJ.±t e of
alactar omilleto =7 be too ip@zrlmt probI'm it the ow field. In
additioui, =IAzC mmwrut light vt34atdoi w. iaoen~t?'ot atlraters~
far ch.arred pr~ees(.90J, "zu st=1W tuoprt1.s of %atprjU).,In stroug
eletric fieldts, oft.

(1.) ftr-6arys A 14ot kid.!., a tool for mr.. by u..irc
umcmerwit Ju.~.t Can .10 tV. J.. fster r'n ary Orcdir 'PuriC&Io
kc-tft 4c", ta c ut. thro% gA tlejcm two soeviwat*V. thu tblit am~kdeved
by present r~pSCry.

(2) St.-Muii±th Stywcyg mm-tromtic light am pr~ceo
hje. aca teee?.. 1fl3 =A etr b* uc& fur Wt(f.e@ st4~rliz-tion xvvd

ce- vae~atwo at a pesr*.. 1% also ki2.S. at.:1131ass, sm4
burm .*I ~.Ut &a EU- rW-oa. Izu ;-4dmtive c'Zoe, it *W At.-Retthem
tZe e~~ct~of I.-ray or r~if-

e. ?r z - C~'Sk~ wet-. unf mta Very
b44 recolice! pow? 4u i ~ ~ ~ CI.t~~t be a&cb wvt b7

Y~e~ifl ti~jw&Ax:tet. PFuri ama~t~m~c light is a v tl

tj.* fa irmo :uAot 4 S:lm4tn* at matr.91 %W 414
f~ 7to 4ba-yurCa4' 1c'434ai.utfz~i~U.n
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wifll pmdute~r )#., chmerm ttcst wo C-de.Jk fi10-vae-rg A4M other
1r5~do?~ 't l, %3 j~ort~rt to ,peon2-Ace1 anfgLD(#r114r, nantical

I. -vrocise proots o. differmr.t. atwru' erv pull' i w&1 a.

ne-L. rdv:i~rus, roketmd. &m aire-raft. (2) 1,13A 4s a 'dog .-ray'

,.-r.) CLarst prpet ~ A a'.' r th't4r - enr.0 - re& (3)~Y
~ ~ ~~t ')~ ~* i~1' "Sond ,,4t1 dC' 2r. to~ r v.r. or

.41S&~.'o n 3*.w't*: CX~ 143t W~'~toi eazIk~2c~

. iC.; vr-r 4.' r vaif vil bvy -d~,A Attd eIC~j -.. -rem Y~'r .ylc

E-~ .-:Goay th d--eTh.n o' -.e ict icr~ w he -r h. ir

#,n,at roI 4 PhV7 hV s hvgeer dsoi ;Lsa to I4'o ca% W.t. I W
~ '~.iv. ~i' '~ ~~umiui t ive: 1 Jre. tt uq ig.alton

~'o~ ~ ~ C"~*~.~ rue bitaw.~ u~p p jmrat wlxr ca xtsr.

I:~~irsyprft74ny. ,% a -7# ofT~ 64~.r 2~pi.a r*ed , is

r~'M ai. 114~i MVectca nTo tuc Ite )~h te sr.&-

C... -.. t.C- .h.

Ser0 o.Mithord &s~V~ " 'eua, v~date (vL.t.ii e,~r~v
r ~gng) f~" tti k~lVof #o:pir,,r of visit-IttC~?~

* Ai~e~1JV t :prts, tr'ei t~.sA~ve -c~coe--Cd I' elwft"-
mg;,.tjC lu.rdovb !T veI: vatvr ir, regon of for tnfr-4f0d, wim,0 va-

2eri~:tz.s L5CL X. t :ie main t-mbIm = Such qWWA#t.a
am A-i1e fo3r t. !I re.-Imor *e to tM ic -,.fe zater."als.

T'e t~lr~t~CL'~ Ip~ltE Clcri"a Frfm nc"vt ht ;*Wl t~~'

vION (?, dtvto.0opxit, tht r Ocsstoilitici !:,av a broad ftuW'.



C. A'trrs

ThR PV'A3-4' M1-MW V404~s It- .W tb'-SIc FW*LC~ipi;ts c,! rh41*
Glectt'omim~ It aoanaY~ t!?:* vty u~se tsie 1Itercbm.--dw, cricFX of Inter-

t.A Ifrm-to 'ha3 brJM 47161 fitt areplcat~.c, azi fai.,: tj indiag
opsctmmn ix IgIt2L. !s wrk gweJS?44 1.: ?a. i r~ereaj

,:hanork of **'cvrs in z,1id oir u 'mJql, oi Atici. t .& 7,7t, t'eoting
OcacwuO~oC 18 Vt'V I.' T? W41 t a t ccr.;Ing. t, e~vasiL*s mvieat4 e pfp.t4~*

trona c'* noit Sviv, Thle t.;r ~w1 rI'rtM pip'?Y Ik.- s V r' Oen-~

u'd Iavt.f1tntt *:e. Ir tl * cr-.wtni syet.i, Uwis no rc ;&c :rco
a ~~LcI*'tiv_ :r *1ho~cia vvXaTnt '%at J a slpsLra n OI (fAnt

ami1f!rw vre ):jZ r f .piraurs !"h lfe L..r.tt- ib the
bett.#.? reiAWlt. liherefoe, they hava a rWi' 1cm rnot.. level1 6654 a

t~: ' ()h.ftU .dV' '&&,C TA* kIC'.df: m'.-_1z iM CsoI4
t/~P~ 7jrss rwuciei.^t1]. Wrc±; vi;a g -a IL w.Vr v) a

Sol.id lidSees hv mAny difffermnt vcesd! pr23cetse3, 3-icI1 " i

~re3y-evlso~d zaesir*, Ug.-rq yrt,2.s B(1

of moking Frime-1e brietty, (f dretustil, see FArf. i~-)

ermj.x icr. e.! im Puk-rr. lethls of g'. ~ ~-ap~:i
Giy21 f2'Cq1..#nL. At thel 12t-A.ih', Unce t-.f r~ro c,, ~mc

of emmu ir. & /or-toU or -a .r~Ar &- ze.vsxZ/51 :1 r5-i3.
t:'i.~~~~~Y~~.ec1~~ '1 4c~r t. " ..3'JY5..,~ ~~! ~ O ~J

a~ve.;. 1." a v. '*i .' t?%it. rf !vAghorr en~jr-- (t~er

je- g~cvc ?01' 2t~A'4V tot cbtjuix & ±: .:nbt
ot .*?~c2~ 'T &ecrta2±Y hi,?4':' *',rg; Tvc I is 1Ar ta:.t Of

Fz~'! o' i.4'h'r.Er, r~iar' '7 rx ~: ~ &-ff u f 4r.4ch it
a'ai'.~~.iiw ~ in, t*r ( -'*a3-c '.cr . l '~



lwrwls; e. A- 3j ar *tr ta basin~ -me2 v lyele. The ilotance
1~traon t-hm ~ dVc. e~ t o* vridy fYrq'te'nC,i ?4 fr;?VY i'At" I to

~~~~W. w a~~ ~ tvt*3, -qncrry le7W!.e I era 3. At vasrsal !brta

D-Sti ,!s C.? '4.-;-r Is:-w2.-~ ' &M4 . Dm~ to The &i.: of
stlimiaiSt wcel'e ,Atm,. .w'n r.r' 3,?ee 1 3nd , th*

znu*,er z-f1pv t~:C-* -4 V-Crav. 10Vut 'A Is izoerepew. Sitivmdat~d radiAtIo!I
~ ;'e ~f. :&caf'' ir.tOMUT; Mch tI.Pt A Sn ,-atinr p*.enoft

1* -i =nh~ d o articl.w- of ecerpr loe:. 3 j s larger thian

I.Th'- n-le or -i l' ~'v ~ve1 Z. 13 Lwgnpr th

i~~~~.o pen c' rio" of' tbree orrowo, lewcU are o u1
* ~ * ~*~ - z T'p ,?s &." Iqt.e caot etr,.

t' 11~:&- rxdw a? pv-i'e Of erg leveli 3 is
!:Art-*-- -1e ~r-rir 2ev" 2 (.er.,- > ),thn

th+. 'AidW U.M Of b'Atr<'Wgnsti' NVW Of f.-WPene hjv'93, tb*

A~-~:?$.-m-~ thoi 3t-rwtwze, irerev solld m~asrs can' be 'claaaifiied

V~rx-~ ~ 4 .'i e4aJh..=s: 3m, thiz tymtv bei- clze~

u bvrn -,.h&t t eit kv . typesg, Q, Irs Kc.1 to
tba93'.,cti'1Y slenzl

I i z I



62wuonly w~ed W4~ Ste .'avity req.u1~2, is PwW* of "44u2. 5I4wMtUss
beaise, tht ato-iltig pao,'-r is not 3loa ,iaght or tk. ro~trem1t
of ar cvtwij vne4.v tiold vw4 =411 irte, a very uhiJ31 cvi.y to
rwlvdrod. 'a~& Sez cavity t %*d ietIch is a Ca"Ity r4. frvuA a o
Ui sa-c~e, of v~ich 5uis"troplated is4th a4,'7ur. The fillin fq
c-0 ige cavity tIs 1 and $to v@1iwm is eWal. Its poperty is 5O"dt4

The S1t.t pwwtr to shov In rasarm is the preftet Of
tclkage gain~ tzd band wvA'.h. ?.;m the rofi~rtion cavity type:

%efre ft. Is the Tnatquency of the vorking si.gnal.

Fro's 4th eqiAtiorsp us can see that the pro-duot of vw1tse gaLrz and
1batvd waidth of a singl~e rerfl on cavity tye major is wroidmately a
ZenStont,. tnet bath CUMOt 114Ve the sue 'ie,,re of comIAncy. noe )Kghu
tOe worl.Ing frequtiscy f a&md tb:e sval~or the js,b Uh Xrger t)ht PrOd~at,
f~f g'iA~ ain and bAwidth. IVis relte to vanpy feetere, owe
*A, uutict is tA-RPerotue &nd it is tivertaait. Tht lover -. o-tuprt5e
the sa!- the U, .The etuoaseteK1ies of recen~t MAO"r for SeTwal
ptneiWa v rsa.ons Is shown as ir. table 3.1.

(2) Dovtbae eavity

no~ cAvity WeO of rBa ~net~iC water'xa1 vtich has the' prOPert
Of SMOM±W1u1a.' MUSICICir is CallOd rZtiveT C CattY; *hile USe Oasit7
vitht-at ;qLr;% ttiv mtera dubielf,~ has t".pe~ty of pwo energ zbsorption
as called a -oiteie Q cav ity. D;,bW.e c2v'.t moere have the folcwIxe

wvo f Oos S

1. C.r,e n igtive Q r~svij is cnr~ir' with on~e Woiitivre Q cAvitY.
a t47m ;, cvit~r preAuves turtag, uat t Q "Ina Is ICO. 0h
C vp~i~betwtf.n tbIO e~r' .1OS !a Ve-, tigt to wtx'ila~ a GOb1.&h~wV

*a t increutr tawi wdth. The roe#cY w.-er *f va'o roion 3 ca
~:-4 t4eet~r ~ 4 rs'x bJ *&t 4) to '55

epswft, 10,. Succhh bi alxu* ota-e 4d PlrOtblb dw to The 0' *s-

£.S. .V iq To PC4vjtitC ae CCV3A.I.Md I.-:6ther. nTher Are
t~~ t~-of~' rs 1.6. -m' .rs&Dissir regatt
Q i ia Pi rr,6ctA- to * et.nrPR& '-'f,~ C, caViv ,e ?Iv.' 3..

Mwa r L) Pv K~ :~r h -' 0 r--o~ V tt l AsWf NY"' Co lte ud of.1.3.



Th thi e co Itmor swrim, *.mw t o~vgoefe.ti.v

(3) ~OcaIty.. SICAUP2e cvItys

1.,, tr$.pie cavIty tya car alro be musrsf! 4 Into- isAaco
z~r-J..q n extai7AX serie. Vie Izisc' sorles tVpo' ?vquirct a 3re

1ri zieI.1~U~ te f euvc~ flti2d irtmaristy Is

z'1~1'y .iitnt, a&'Ir 13oa 'tari e4As tv-foe to SI'vrotso the

t.. .e ni.4fr of thea 181ter 1mNoAU'3, Sr AJsFWL-1±0n 2OR4 W111 Wo1~r

zT mltit C~AVIty type co'.fiitt t manty eaviluie e~tu In.
~~a3y. t i.s a s~n.1e eirartion we-.2iter usirg a c~rmtar)7 ~ad

w'-d. ?sic four-covity amoTm '-yp* kLB A. voltao fair bane vWdth -rodt
ef 'C-0 &a -mi .If irrV9.gLar timi.. !: 4*,t tfte vei'.* can be co to
aoV Mae% L- ) o tyrpu *aeio tqev~A ,VQ' e:r'itijp; Men
the !our-wity typo cn obta1i~ 4-r ma ceu52b

U-. 4,14e '.taVity t7V* c&A' not have trio UoLe01 acticil o~f tj* 6W
terinstir -'Ina width .*of prx&YgV*t:L owys1& dcvt.Wac erw~h because its
bavi tidtk~ ir U"4idtv; by th~e mtrcturt c:~ thu atr~se. Au to *tde vtte-
rial of V~e ,asv,',,y, exeeFt 2etal arxd the Crm ca'it,s Wjh frequawy
&!,*2etri (ino m~ta in~ th& rt~~e can aao te usee by u.7irg oh.
pCinciple oft imtala. 'ni'e. Ids X±rd of w'&ty A rum ttreyZmpimum

hut 8 qL&IIy factor up to several thuswAd aa Is fit for md:11-'Atez'
waves. 1I la woru diiccsL'ing.

Th* r-mmr?* ve-*rl or. :wsers Las5 been devoope te Unsf t-Wi'r
WpFicmttms. Th* riqtuem.~ut for tbf ise jettirg bihker vid.Mdgbar.

aer.tr4lly opadg tho~ r:% vq i' requir~sm'itast I - TLaegre ViIP -,!&n
lwl Vidai Froft. 2 - Fplig !.air, parbtivity. Lo A0,'zirm C! :yatcu

L -gX *1 .4;i ts5 - over cf asino. aS-,s twlre. b - "
* jigv AL4 emu Vol=*e.

?!-,mt the poiJL tf Wvso of #'t.4rc qullty, rcom1ty 0-p msers
* ~c4tn U1:4 -At -Wlty 4 pArt Of Us i& ~ rt. r tr&7eIl4_-g bri-e tr.

0103c~ z17T-le przi-1--l c!~ tr w~zve ''/Pet 'a' "I tshe



a"-.*% ot a wesigpotie w 4a soQ it &-ut we1witi as 4.ve s

mnvt v7ei4 If 0 sbc~tmd #ttawlatJvg Powav e a W'OPe a"que I I
SMa1 U1i epti eWr Vf.M., tho ,FI3 sm.em Ua thm in a rtw-21teos

06Wtb. ?b* SOWa' v!. pea alens tho slow W&v &L'wtwo am t.9Ctfto
,A", the 2#.,%r *10 *a IAL'Ar w~ztwv~m2.1jy. In eidnr t* ot-atzi pow
$tee-.0 8AT*rt1)f stir., wo .~47M41 use (4 v.ii~wty pcAKIS~d favemi Thm.
fre,' 18 a slw v~vov. rU-'.rqS U~ Adtio to tzp~ wrkbtg estwelle, us

tsv UW sirt -rA eb* rab ot hu~rh .*agnt~aLtie to comfirs snough
;*Fijtlvo 4frse*t~ft 6du 4d @±r*U' diXation ds.ay.

.30 gain of twsvi'liin waf maie to aklt

0- w 7.) -- d

si-O*ZIt the sim, Wme Ncer qiae to CA!, C c L t!ie 'olacity or
T 1.0 the P-u~ weloiet of 424ct~r-O!AO1t %M'fvo 04 w U. the

1*4t~i *.S 12jb vant vbwta In tbi. wl4w of wicdg wwwolmiatb.

TSO bW± Muth of tmavel±ng Wmye mews to

"~Id a it~ ,b* ptvmr ti.a w1bt4Odt1 a;:"*. Fran~ ths abv gatio e
e." luw* obts qa±m to epu to 30 ubt *.; bwJ u1dt?, ofC a tmo).lig
*%e as.-er is 313 of Mr. o *I-* ~ auri.a - Sub~ a beoasd baund
vie-th toen of~ '1 th%. *%::waaig tfot'.u of tr"%'Ai1Lg wavo mav

..n i pet *I view of vttIL~ty of godat

'g-.Ga~z4vk,!$ tV7'" u&?&21 ir '-no

1Liy ty p4 1APvi 3 * r

-Awstrrg bdk-Oi tr faofU? bas m-A~ bottr stab1Ulhp. hs,
fltink' .'a- 1~ 7Y 't12Z fat ttat th* Lw'p'A IN Output of urvls~

"r:r t%. PzxIrt ce? n3 w t tw4Ai , t*mVirg. vav samere a

fj*14410f- Ou C~d V4 V':t3



be 4iff~ed Wo IM vstx ,v 4b %w*4 Awd tk6'i~ 100IIC V'L? Y 

~~~4 v~c~a 4.o *1 cf st'ragd 1"7. of tn--11tllsg

-,i tile~ Is dlia~w4g&*aeo Own. tkaa powft e~ +U ditlwmatlze irwn 16
'jut 1arjie w-r-A. Rmr-gv Ic, ou -sa~purt a m~vvjAW rilg1: III

4~4e r~ 7±6is t~ , ~

P'i'il p, o,.t cr tA." ',t the ?.,!Vvq of 40'4t?'34fpt, * trattlZlog

VMI 'It I~r !AP(. t04_Fi -3 tvae" t)Asr 4 llis~ W . N', to

b rt~ --~nn cvlr.vv aoe itrmr atwt

C4; psi .u ftf ~rtcB2~f -hc h

ju4tew.e th urrip? th' *vT*. Ife? Cookena I1~1
~~ oe?. vi~ a highi ) d1te'iao oMI'.O fr#,qM!.JIv 2412W~I~s

~a btrs., I& s &4 Iyi)5 tv' fiivi rmwJ~i witt, ?hipvi dluelft2ie
el-Llut aw4 !rv ow XOS 3#mvly b'ming: t.)In whft we nit a

arr.*jii? vai. mme' vltr 3 em VI7 t~Ard "I 'y l*ega ") Vavi

i.4~~b rer ce, e'a' ?Ift e .ai The clow wve !4eLr I*

Th ~ ~ ~ ~~~~i bvc~ 't w '~ i~.~az 't

~~~~~~~t oai ~0A.W ~ ~.@~&t=? of i*Aro v -r, Is

* ~ ~ hi, ~!~ r ~d ~ ' !" I tar Of t Ad " %:4nL1" ht Ott ki

~w~~.I;.' ~v~ ~wit~L pt-7jir u#3virl.. fiald -,;& wtw~d wtt a rr

arvlj:' wm v,*r. ra zor tbe 10 Do W,3* bao4 me are$ pin

.. 'Arjf~j V, C..



!$d ~ .I AiL e d ti a travelt'g Wpt" V"b. ttiI ttmtbr
with eotfl a. em. fire, LI?..! his Wter c':,eq*v Zy r h 9 t~ Mt~, *
thwt 1: i !bya ~nm.e 6rr~~,~~ ic aid r.t a' h*3IU mliatae
"tcw01 ~Ite vfto'r 1ialtz atnctaxe t V t* a 'by W!btt In ci'd9r to
SUMVtrI..@ly U00 thie ef .. ctq anrai u&e the flctn.
m.# ofa tLQ- Irp of ieser to or,2icf..aj, wiz so0I 1* 1. 'Zkult
to nkmr Vk~o r~diofrequem~y t1B34 PerfectoAy PPpmir-ilar te the d..
vmgnr*:%.: fild. Fre-e ;.hi roin of~ vl.w *? prcea~t of tecrr.4y#. I'ASI
kclrd ef uotevzo sc PAgir to wL*.

tsar 4 hIm psss prory &rid rwcnz sper±: 01-taofft ffct. Or, cre esa
of tau t,th is pTSrmgmieth *At crla., jo or t1t0 0.hii ide Iit bsoMp

tion m~lm-416al. The gain~ of tbo e ru1t.?8 baz Ic

ibcrv D to WA~s vidth, W b In the. nxisr of olmomts of riPoun~c*,
ime., rai of comb Utt. I ro vbe abcrfequtm ve know Itat to
1'&Ohj.s, Sain -:.q wist £flrreae -,h mM.#r of eor - t&#t tor ddcw'.Ase

ao b"ii width, 3v# %be 1aT~C rp'er of cmh. teoitt. uAe the strwrmsg'
t'3- 1o~q (W.4 tbt aagnltv! fti.2.': nV. ntw bel. ".~!) %Analix nvc omm.rt
fr. prmetical3 eaos&. 7! Ir a rrp;or, of definite ':wth, t1ke d±Ct.Tic*
kJstmItI tet) bcosZW3 O~crt- &*4 )Aoter.. Ur tvdZbjfroW-mra f 1.24
Sirouzn± h C-Imb Teqt W.41 L * dIem&r and tJ? 'usqVr.y spin
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mwulz~tiar, '.he wv. uIZ1 hmw t!A u .alt propertles of nw~mov bwk:

a-d diizrct4'rit. In1 W. ital camo. nsling VD! e radulato we car. AJw
Ori..a !PA~e !xrste-ti7 tra.afe-.iw by the 4oewial rad-latiun rqethcce.

ri*'64 Atthu% sW5eLcr4 iot*. semen, WO. i oca'Al tracrzI,,

Sot.inerz ir!" h-'tv =Iftc a 'light valv*' L5qd for jrj'~ared
mwtpig s..istepw, 1. eth4., xatic1al is 'meo W-. e~ deign & -iht valve

w1~ ~gt r~.. Ai~~'rp sJ.ty .A to Zs a Chin beam hc ir
m;ftier. +a)t.iin bvmw qurr'w at;!"15r atS the ap t~,m, wvLs- s
1c an iimee O*Ct.4nCe a'e~ S~' -yOV or a cmera to a
c3fVprti.Itv y r diL;8r1 00. A t;"1n qsarj wlitiw car also be usc,.i
x. Orr rM.±*r.T



SOM" PeoP20 G'iggeted VOI A U.±gnt iinNwC beat to .10t4@t
Ugt~t wivec, sad emst40~ that a astrul at 100 kip. in be teosi'4. In
tIs s7,t,? a qi-nvtu' axpl~tswa to vs~d as a looai oscil2Atore This
oaeciiUVi elfA) viU mix wv.th a wrsating staigi fro&4 a trAntlin
apgalfer at a gV~at d'.srMa.'*. 1Pe#t' tfr tea uW-11 be xiwt In a
awsar-1sw l+.**c.2Wf c*U and produce' a V'IrwsYC diffsmilat bees.
This beaz ill no amplified ith a e.wbstarrve-iviat, Pto 11gar

frwrcucy of rnWy qin41' uV~ m ~j~~ TW7 uze catbodes orfa trhvcllrz
usme tate an asixe, and the kbe~x part *a !rtazmidiate frequene7 Apirier,
1I'tt. WriI ef oxnei~wt a. Of .1*0rtat uip&T.w. an d7amaisI' mode1h"

4 !_Ir.rwd' (S.zppcsedly 1o104a0a2z infrew'e detector) ill a Vale detector
of' qwantiv 37,-te, 0his kiM of qus!ta owrr anu2,r iv A biasvy
ensrly levot qzwit= arplttier. it is de~i "ad to thst the outnut is
obtsuisd or' 'I t'" a O.iWa.tur. of ?qqiQd f.vv*i.Icy is 4.teeted (YIgar
5.2), A q,.artap aomur nps!rted by V. BloWberge. is u-ted far the
ranit ofr !Aftrod 2..- ja UWgb is stimlsted br a mwoury VaPot'lap
and the oftput in 62 1. nn.aeta Ued for qiatw&= omurs M0427~
wWdei expeirmts am, for Inesne, ?4eCl odned with P1 * Anotfte,
Posribl ua4"'isI U G'IC' 3. irectrwic been stiuzlatimS' ?;uim 1 a
baic proces for anoter qua-tur. tour-ter.

V-sing quaintz7 eleew-roics w4 can d.wig a mane1.ome4r with a
t.1fg*? IAxr'ae7y au itmft7 tan vers er had befors. As a mattir of
facts, It. rncivpe 1-6, quin.mWOMpn. ~wwOr and sacwi trequenlay standard

IntO aL faZptsaey= wmW'Sen't P20bice. Nuartw% ~igntomt*! are of Iwo
kinest (1) vrotr-Prce.asion te,(2) 1±g t-atimgaltlng trOe Th* lWAtr
carsww. i4ttl* i-0wr c~1muws &A ha&s .w_9 wa~ittity. T~s xhmW~teaiwr
Mnd tthe Ifrq.jincy qt~4ar4 ar ~~5~StgWd Lzo~da ttbqu*rcy

atotu~ n a t4awIc prIiile of r?1't(o or etotna4 0439U,14'~ Ty~f.0
fTt antriai and aitrnt np r ti 1 Mul. tensity ?.cd

differsent pnestion freqaeO7. 1!n k-%~ Iftst-J"-t Of ih.tiaz,
this pre~viauicn ha its pr.setiea3 ll becauso !.t aw'1lts the
a'~optio~ of stwLrj !IS-t for' v~r1d'1r MrAteI&. ra effect is
j.;i.;jJM L,) ti'w &4. .6~.~ ~-' ~ ti. ?aoxw*'6. a ,mnaliu vapor

l~ ~s ti,. kvb a e1cir 1r &e f ,tt.st frca a
*r:?rubidtu= vapor 1Wp. h. ±h orsnd'ott*bo'tp
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ling~ of mtidlamZ!" 79)47 m -then ~t~ ~ det-.Qa3 e4th
Inmmil-tr d1?'oitlch Weoi, the divt^ ion .s cu=7olet. Ug t~'r.ufz

ham wamw valu~e, It 4 cmc~t frce.floray e~m ifJL iwdeip (ipolom*
'900 '*.vgp omtw/4's), ne~Ict~ pecec.on In the mt >:±n 41,Po-. &a:earc
and to &bsrpi.= c! poanz llrlbt at. A.U fr.-cr.-'y inpitae

benlg detoce4 lk Vlot~~m±e3tLc call. eJ'4 .wqsUfPedq to amanv.edt tl~o prome-
:ion# Zft.wv *%N4 -%gaf/,itr* fi'14 det4.'w rreccasim frorlmricys -it is
tUms comvea tont to mlas~ire INV! rnam'tic f i-vA. Us~rg a ribld~ii vapwi

smal1w~ tr.%r 00 117m j'eA.sn it ise loadeA In a roclmt, it ear. r*~Ariv

m. xg-cbftmer uv' heli lv" vWtA.1 of r tcdiwa ipo? ty~e ham

By usn zeml w&ntotr to ouro" soroo % cain dray inter.
gteflr p'.1csurps.I

Th i~ 1tlo to b . af_2ye'4W.4 cqmintm rall- *.,Atn-t % hift~

&.'Ai tedrd : ,ms inswwrmg~ uc' the 1.vp'orww.r co7mij!3i of
ti,±s newv scinco, "ttw quwitiAI *lect'rrla Is a cabOrsed 7Ari%:i sale=c*
Ath bm&$ on. apect."WC2~1P7 wave apietroscop~, rdiow6lJtictrwce, ft
pwage-I" pbynto,~ 'its t.wrotical yroA "n )Asi'i rmtaroh A-*
rel~stcd to tulacc !Me2.fIL' !Iomie The r4thod of rocqar':h wd polt of

or qur.inte slat~'ardes ?-t'd in' rnited 'tatez !n iftw;3, IV92, &4h* comrt
VCe~n'" ei' (.r~ = j6 ad *:can iveAPADV!g ul4t. mw "b~a aste

'%c'szb&1air ci'f'ct, C-eir rad' &tlICI, vid L Sh~~Y tuwel.~ *&*-*t #
*to. On'e of the ir.y pr.4lors~ for suceonfully deItcins qwitz m i:.rt-a
mrts Is to !bP4 .),"A a ??tr.&rl svetnfy3-g a .*!t~zv rcqulr~e't its

deLormL73ativ or- ;-7qR ~iazoo cuttIng, gr1.'vtt-, pruicet of "o-
vior, and p~xi !Ylr,?. 5'ne n!? the i'NO~v4 tou ffor ftn4,qI6iT wltim-.ej
of ouaiit-Ar t!Litr-L1xnts Ii tl.- ft-o D~r*.r:%,*% Therram to w4hijy
pr%_&kcLing Ib'is )!in'l ".- St1ur~~t5 io, ar .*or"Mcnt wmk. Powt to
pr-Iaur nuch' instrmnzts is beoe.i t ,* !;eolps W t a etK ar.

Acwiv~A~ ~ ~ ~ (2*69 571611 379151 save orwe

part'. The wathors -,,41h ue tr-'i, .-i lso give t .Ankc to ~~j*



(4~3a) ihaaaw '.its-Nm (7806 2fl6 30, IWOs19J

(52.) Ihua'I #AA-tw. (7"O M~6 3392) U MCb.t*t OUR(~ 061 6W6f)v
LU * ( -51,c ',jX '. e 62',', of HIMW1

UbV, bag isvols of 1I7,art$*1 vra4 in the first 9mm~1
wet.z or he M'ais.~ctpziios 5@14W.

(65m; Hwaiy Wizban (706 W94 3?92), ~ Li tb*4bng Ur~"Is or, Self.
Cr~da41Rmtim, lu3*r6m, *rtoE1* r~sd ui the first sw1?41 )IoIt1i6

ofT theO C90 6.~1O±O @i~ty
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,061owing in the translation of part of an article
by Lou 0'eng-bou (1236 2052 0683), Peiping College of
A.iculture, Wu Su-hsuan (0702 4790 5503), Peiping
Institute cf Btcny , and Mang We-cheng (1728
0251 2052). of the Hsi-ning Institute of High Plateau
Biology. This article, bbsed on two papers presented
to the Cytology Conference in Peiping 2 August 1962, apewre
In the Chinee-lanUge .eriodi ai .'o-hAteh Tun-oao..
Peiping, No. 22, 1962, page 52d

The pbsoome~n of nuclear traasudatcm fre. cue oel to eaather
bas been observed in the .vegetive cells of higher plants, soah " the
epidermis of tender anion sprouts, us well as the germinal oella such
as the pollen spermatogonla, for more than 60 years. Over 200 articles
dealin with this phenomenon have appeared In the journals of Mina
and other oountries. Unfortunately none of then have contributed to en
understndin of this phenomenon other than a straiht observation.
Consequently the progress of research on this problem has bew slow &nd
has never attracted the serious attention of botanists. The fauilt is
partly due to the fact that all these observations were made on the
fix.J and stl4 .ed specmenss in which the nuclear transudition wa often
found as an artefuct as a result of pressure and injury inflited ca
the cells during the processing, For this reaoons many authors con-
sider nuclear transudation as an uncomon abnormal fViing withw't any
physiological significancee

Since 1955, we have carried out a systematic observation 4f the
nucleLr transudation during the entire development of onions and
scallions by makin blocks and paraffin scctions of these plant tisues
so as to rininise the effect of processing. We are convinced that
nuclear trc.-uuation is a natural pheromenor occurring at a certain
stage of the plant developaent, and it has a great deal to do with the
transfer of thG cellular matter of the plants.



Those two oppos4ng Interpreta Ions of nuclear trangudatoma
artefaot vs. natural occurrences have drain tbeir own expoeunt.
Some of them believe that It is futile to rely only an the dead stained
histologioal sections to understend the phviologioal prooess. To
support this viewpoint, we have attempted to oake a direct observatiom
of the protoplamic movment betwem the cells of a living timeg sa4
Our preM&nary success has been reported scMMetlY 90 hve had 0=m
nwr development in this in-vivo observation, and hav bengu the stW
of the physiologioal nedhIm of pratolpimie mvemeut. Lithoug
sone now artefacts my be created ty this method of study, this
appra oh win certaily clarify the following pointss Ubether the later-
cellular protoplasmic movement is a natural plmomenon or an artefacts
whether it is possible under propor conditicn, to mke a direct ob-
3oratIan of this ovement in the livin tissue of higher plantal
whether this phenmenon is closely related to the norml physioleW of
plants.

The followin is a brief report an the artificial Induction am
in-vivo observation of intercolular protoplasmic mov ment in some
higher plants. A more detailed report will be prepared sOarstelr
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