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TS Astroaatio Possiblle? (2)

Row- lkc h rc eeded For -Spacofl-aht

in t-he comir- _few decades. as a reva4 of the advanced develowment o

noder-n science and techolorj in such fiel a atomnic energy, electron.

opti-cs, ntallurgr and high mecuf-hr nateria-l, the f-irs+ permnent sta_

e.-7p'orer ;ioulA nrobablwv be a robot enuined wihwell develon-ed electric

nra. ;;Totk o!-,, can am atically _ e vari ous misosbut it cn

als o aaanazD it.sel- f t o chairig-ng circu-cmstances so as to or.-cor- 'lifftcui es.

±t ie soanY can be a a .s a norimal hlman exnz t wiUs ot

10 klo ra~sli ethat o f an -'st~ u with his spac esuit on. Tor eve5, to

ccei e+ such a liht wreightl explorer to speed one i,rd opC ;C, I sue=-

reo u es _ns inuch e"e-.v as 1,000,000 million rlowattl hor.-c-'2'2OiT,

__of e-erz t n-roxrmn0 ear s tote to ni o i mn of eneryr zenerate~i

-fea:iim size dve Vn'i ccurtrvr for one -e ar, fact hoevr in ddtion

to wm erlornr, -~he e, ar 1'use struactre ofspace roclket, enzfine and- borake

syst ~m" --nd W'7 all- ham"e to be accele e toc .n 1*ejr m1ara roiy The

tta weight of^ thmin alto 'eth is obviousl fe"r be ond 1-00 llo--t'-s so

to'-e ener-ov needed for snacefliA-It could be hu=n_'-ds or -nousands tires nrr

UUaoc , milion~ kiowt hus.

If' sUCh enr armot ofeeg S 0be -c eeated by: us-ing chemical f"ol,

like usinra a maten_ toa-zt a droo7n bo-- it is sinnlv lmsoibln RBit



-Mer I~ s so-G~ S1c sacm' , energyr? The answer zsa- ta' Jtwl de-!pnx- on
te conv.so of Mss int -eergy -c.1117

I'relationshin betwen mass anA energy can be exrt essed by the follorwr±g

amer-gr mass -X. (lig~ht -.reoeity)

ifthe enercv of l,4000§10(0 nillion k-iow- cirs rove~rted nto mass_

I relatin to it, he weight& L n.e -ass is only boa :lor's. Th meas_

S. tat c onsm 1I mas o f 5 Milo--"s car. accele"rl a we- of 100 1 ogr-ams
to a velnci ty one third of lizght velocit' Certnl thit mees ve-m _

'nexve- --iv!

I - ± 0 rr " ~ C mass 4"-to ne~"~can onr tilr

-A be renze -- nocess -_f nuclear O
4 sion a' nuce~ -uson. a

4 t ~~ ' ~ " e -. w' e erg c -n ted ' -"- -he consumed m ass c a be

ezoressed by jet ±eoca y. Tder an '-ea c -ion,4 -' 2.t ve'o- can*

reach hal- of 1 1-1'oc :, tne m,,ar con-surm- should co-m t '9 of total

arra.and -'~tvelociy i s o~ ='-trd of -'th v.3f-? j,'r e mss

cons-umedF -woula b S% of n ota mater-I-2 Tht i can b-_ edi cted '-ow is

tnat, ine future, the thermal nu ce ar energyv which haS nag]hest con-versin"

convers On. u, %e mass WVIc n .nhas beenI coiivert e diflt-o eneg is less +2mm 1e

of rota± material, and a t mt ofteery as s eas i a -"

het so jet ve.1ocarty can- at cs e n ,etfho itV.~ly ht-

-T~ ee p -nt~ a urotet~-Jf

Trans aor's ^oi a---r J a 0±-~ i-fs

made from iavnes t'-a fTihlc c ettne os-,,rs e --
I -

E 7zI



WNE

?el0 t a* LO--sjs s-Deseo

For -to e& te neare D:.ent c-~ n", a et rrelocitv of 1J.-

K-xmetrs cr eco orde- o answer suck a qest ionw

-~ -: should trelrtaik soe'hi ao" 'he -- AnentaJ lr~iio fe o rf 0e

v- tv o ____ce is noiynnired lb twjo on~~ e

C veoct and the other is massrai -Th e the jet velocit or

v- e er th mss et.o i, rater -- h ?ra-nn;r eoltvo O

eTAw h, s os ratio is, okev-2 th.e getr the irctrsm irto"l Pr of h ann rocket

rtr Welifhtl a'l~'fter' TOODG.±S-i has been hiburned s "e _ ___ ts

e stn-ltflimij 4h of the zroellrnL .ihr~o rocket .  Th e eaoter h ratilo

of the -oronellmt as t! i e te the r sratio .A11

So th-.er-e are Nmo apnrxoach'-es to achi-e-ve reet-er vrelocity: t-o incrase

iet vo'locitv, and mass r-atio. Tc --- ease jteolT;Nsmreinorct

+rs "ecouirea mean velocity-- is a ctxe valne,re rear n

etvlocity, is, the simller the reouir-d -mass ratio 'il-e. -eneral, it

woulrl be thle hst , th ic veocity i-Aqa clse to te maxnm

velnCitvl Uz7 tha te r cke t isreonir-ed toeachi. tthi point h eur

§Ed



as- ranio is no z-reater than 5,an tisis-eas t

Fo...ot4ng the recuctio n o= ie veloc -wt*e r s rat --c - - po- eIi -IT

accox~~r- din -toL -'-. rul o .-. , increase rap iy. For Instance,I
F'=vr'so-war te Of o10-22 -v "a x v-

WMG-ctedl~x 'eo -=_1 -,

exe~~. r== o '=a i-tvelc+v the r__asr". ala

-k -s !-.0 - r =1z': - lo C- ~_ raS

4 0 L aP: an ecncat.OQuOfl_, the mass rat'io of _

sa!s-tz at' "' - si e a ane fr~ e thn ten T tot~

Mass ratio of', rtOt2 -~ -'o- -at can re that 70, ex~ - e a

The oce asrtor=ied for- rea chin turr:oi farmnmelccitv-*

are ie n a-s fztlio--S efhen *Jet =.el q ione wnit f]ih rlc~y

~o he caos. ani se=-s'--t hat nrrz dh of sacefit cH

2x -0~ ciC O4s 301C

IS ~ aLI =-I5 15-0 I4701 15910 0

A concentu-al Desz=of anh lnor CIccfih
I v w co-etO rMO G1 Km&=f

-om -the -orecee=di-a discusszon, we ca o e20W t

inor as C To n- -~ W je velocity. The_ Ijet 1 cyi

k~ r L ~ *= e

d e a r ind b- 7 a e. In te Stnnaycs he kw-t

zao :- o.- 2s ~ or~ no.! s-=n st U- oro eb enS cr

men ed-=*=-..



s~~~~~~~ ~-I -e - -t taeo -ee*ha

~~en MsAS 0" Sp'e ce

nagazi..a nuee m

0-rie Of te r2nt- e aRncr-&L0c

sY~~~~~5 _-v '-1 p c . i th x2-i' edrcet

Sfl.~~~~ ~~~ f. ~u.u ~ aets

th-- em 21 hee left2 hmn --d e -is c~w a -"Mm -eml n-a slate

nv'-cig-' -- neO dhe n~fht 5d ie ao - uc-r t e

Themoio of e -h c nn Ae ~ r'

shc--r aao~r rm- Ec~ -.e sior a- icit -d
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I

50~-'"5ne2?~~A r-- force throu~lh tr s la "r "u'e

ensbls the rocket to ;Sain continuous n$ .homcp eneous La accelrattion.

±f vry three sec-mn-S there i s a 0 5r nbmb e:xeloded an,; the bombs

are U~f unw- sed f-ten d' s.~e the veloc-iy reachne- 120 000 klomt

p seconld tone t-nirtliezn o f JA E2 t 131 t--e-fe: ars -0 r ach-n

:- -se.. n- a C e- - sto lon. pe

=.eer So~.~v-=ou astroayjnaniica± suptos z-a.S oe5fhi

con- e-e -'w:s the motnractical one, thase±re Ynufcuir ~ n

of h "ocn soic 1hmve irnrz3 ve-'' s~lflcOess Th eetly, V-Scc-

I'- -er- of laser or e a-on. ban -mnn ean be close to I

rec-, - to x crc =vd -coFm bwm M nchiev ver hig'n rennerav-e ne&4Ad fo r

-~i 05 01 er; d4~ercd at~ nced to Use atomic to~ +-Set off L ee, ~ sa

Timt tUfl hr~~ogen bomno can be man'cact e a ;sr-21C -0 nelle aa a

r-u. j the struc ture pa'ce zoket _n be much smal A_.

2. 1onrlIedA Tnc rnw-"

' "-a '~ - - ~ 1 - - 4. -its o1 -oday, tac te-st oz- ce-rtro±±-t~~rear hassc -1101

ben successful!. The nain dirutI nz~ recta tenreur o

ari rie smbeen
nlear ion a "'~ '-aver-afl5 ns of 'io deaes-

sofar no contane -t--= M.t can S Vrst suc~- -rg-'.tuea to coM. 4 -lr" i

"-ition if a-' s m s r' d ad :-r a tn reaction reaches the co-aner.

atennmeraturr m--Il xm d e, b e cc- me o- n, the reaction &rvs art once.

mrase all'' react on~ e e - -ri - ac--runai rttr Ot fO

tho way of containin at ry r =aic IF an-la ri e studdy. An t es!

00



l~etio "-e0
1 a di e-leciff 19 3 qe tred -to-n 'rau& r-yh~

p-e--ded for maipnt'r--in recion T''i iAab0

m- mm- f -fl% -h -- iY sh s - s -- i*t4 J _

a od"nh V S or__

-e n o, vc- -7 "a.A a czrazn areczao cart=

.~e - ex"kd i W rac 4 nt-r~~

reota on lilt on WM

0;o lUi -lm

th 3l h - d- a d- 'n I-

h-. sid I~e S~ aS. --ofl-crfl0 D- P

tt "~snt22z- - -~ s arm ass -montrott--le =

-n--ttr n. Asuci 'snV Cee -~oa FoUSr de n tb

-- __o ixn& ha 'fucle- reaer-on An1 hCo~to..e.E M

eraonc nenzl*ne W-l ethroSt A Sace a--a In

3 '='satongPre-ssure Szr)2c0 Thwis-t

r7



B-cau the st t 1i co'liA Tr ear e=.--= 4-
~~~~~~~ mcrd ~-~'waa

rysemr = -st Ucsre- OY -- peua =a~-de. c F c-or tz;n

onlazU er ti 7

reato a'Ir he 'el ~ tes nhc -a Cbec 0 bctami

- aC IS 0n a T- L- QE2StT 01 ar .==An=m =r ae

atm t hene t~ t isIie a re -no -. e

=5- = - an Hj -d - -oo

dest d an -La deOrif ion--11 afo P V-

smezeall, itiSf CM~' QM O fl -

-r s-- sp* - == rnhn pa

lrm n tie a: i - x t !Ost- e wn a e-A r- ± wn

r17- - SUOSIS e=-=-Cem 2. P- f, aa anWn t

.i~E~i-c- . itswm

for S cf it ms Iv mn d 1 a-t u e ?me- a- r
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like bt'- mouth. IWhen it r'eaches a palace when-re thI-e density of inter'stel lar

4m-atters is hieh, the - matnund:ianetre of th e funnel can. be 60 kiletres,--

and i4.er '.e esity interstellar matters is low, the diameter of

z---;e funnel must maintain as wi-de as 20-00 kilomietres. To nanufacire a n fune

of1 such m atmtue is 1or 11 1-r not easy. T1he funLnel cannot be mae of ctny -

A ~~visible mterial, as the initerstiellar Tnnttors are alway7s uncb-r tr-act o f

he at'"-a an ao so by-. a veloc4-v ofr several tens of Thousn-:nd lrI-- t.e-

per second, ,he funnel wvill soon lose its strength and perfbrmance i~' it-s

made of' visible materials. * So tere can only be a funnel-lik-e nagneti fed

an d t h e mametic4 lines are us--ed to catch hv dro-en ions.U

- Xt

A.Laser Prorellixz:

There will be a rressure when Ught strikes on asubs tanti.- boav. Even

th o ugh sulach a tr e ssurj"e is insignificant, if the surfPace that, receives the _

ight i lag enuh th nes re nod~ ad on. it by te light carn. ' used

to propel a s5pacec-aL, 1.4

9U
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-~it has been, assirpted that in the interstellar spce near to the suan

a lIarge laser screen can De built and thatthstrr"d elcoete

-. into laser. (see 7'igure 41. The dia-etre of th -lser sct;ee- must be as-

large as 250 Ida oetr es, otherwise, the !lfht bean will mostlyr disners when

it reaches the distance of 4-6 light year. T-here is a huge sail onhe

saecraft to receivre the rays of laser. and the d,-ietre of thMsIus

also be 25-0 kilometres. -The sailJ- I s made of' ver thnad v light

___atiaaditmust be rfetive to any Light so tcn catc thle maxi~num

l~at uessre.Theweiht f te sil s estimated no less an 000 tons.

Nhe th spcecaftisnot- far away fom solah system, it can usa a

±aser screen of which the diemetre is ten ki _ometres as vow.er source.

Th -uan U0*rt. r.--tp! of us-minlser direcly to propel a spacecraft, seem~s tobe a

wishful +hhi~ tmdue to the ct 1t that it does no t nave to ~e

corwp 14cated nuclear reactor intlainand, on Th-e other hand, it can S-

______ tens of thousands tons e C "Ktepanhscn e mt.nt~l ore

____ practical nlaat as mentijoned abovre i s to use laser- be-= as pnower sour.ean

___tnernanuci-a'e. 
to cAte nula usion -o Produice jetthras

_____5 Antimattler Enhoine

ig__ Ac 4  diaw to e ha-.i r of antihei an-_ n iletc r1

____ oojectiveG o..--e- there is mater th ,ereinnrteropse i.

____The discovery ofP ant ipostive, antipro~o" an antin.eutron ledsupp-ort for

z_ the existence of an. t itaa tt er.

aS1_



When mater . antim nte -a with each other, as wha'mt Bnt

fomula has pointed out-, total. nass wilb ovre noeergy The

e_-nae- rnt,,M a h t--"o.r- of: ray, neulnno. highn en-ay- o hn=Irs*. -

One hafoft e~rv cannot be used becra-se ~tis ouin'kly nhsor ~ed

neutrino, and stl there ioter small -an is -Lost cecaun-e i~ has become

h_ eat.. Jet, ye ocr4 - ca- oe amrm: ented t-o reach one itat of 't e1ny

In o r der to e rabi t1ehe m axinmum veLo ci of soaca9 - o "em o'e z-*'-d of

lih* e~c, nass rtomsbe6. Ant1 -htter only7 consti 2 P ofth

7 ~~~in Iua .'-- e'-crv acceier~a+wf, anti1A-nroto-n carn be Drodt'cid 1-

using strong7 nrredb-''~n oah billion poto=ns Each rear

or 1 " a few I oar'sT of' matters used for 7h~aerr pit cal tea4  C'

2lth century '> e" 4 .L* 1 cesr-u' to b used a

oropellant iehat is r'o-e is' it - strre o-f ati-ruazuter. So th~e

rea'izatofO an- maL a"ie -em ns.a7- 'La -re_' be a ne cn'ee t o te modern

= technolo--F

U ~ ~~~~We have inroduced sor-e situations of astrgtin-4o~nr-~n stas

Pnf

4-th nlans o f snacefli an 1J the coc-tlldsign of sp-ce antne. Ir-n

the difficulti-es in astroga-tion are rmcl more than the~~as the

-dmance anda cor -"ication amr -al- ProbC _ -ol 4m __,._
-a Z 'a be d _ 'a od 0

is s-e we saa a sorethIing auat the m~ocees of-: astroration.

ME rff_ et-

- ±e e--ch4.WA a-tec of , -e o-11ia 0arns iss o91.C-

-~EI



i What is Degree of tedo-M

ME De

a n C - ~ qO' gro SCotCe T' nreJ2zO-a su f'

s frqeI'7 In-- 
rea± 'E or.

a ermn ulcer---e of fredO-in"apo'fruetyOrradr 
Lnrm

the ermr. :n ordr o e nabl our readers tVo unetfla h trweao

ComrXade De Xigt9 ~ nenaaif sflos

A 
o c p r e - h e_

recr&mefflC-moe Of A~r in sna-ce. Thati is V' ed.ee 0 o

free nmoVcl~ of a bodly insace. A eko rn.mv~~ s~

DronerY Of" a rM~ exl - safraneisec o r

4 n ver '~ 5 a pos tio i h~ ~e o a att r i -*ri rem !.- e study77

noehaac a moeref ofa Ar2wea1war 
-

of e fercfne- fl-inat sTtfltMbsre h ecat oement ofth

body -relative to this c 0oordiaestefne'thrstiemeet.W'

instance, vM~n er 7asuy hoveafle of a -re a caro' tan we often

tIakee -- e arth'a re eLeec basis, ni~ we 0o.,ser-ve v

,t e n-otV'atpi-c Coordnte syster 'r'we ktnow -- at thIe d of

fr& 5dietY~e' r' to the s 0Jeclo o coordAt sys A nlh'-

f'v f.Le-i toward east, west, s out ozi ronnm u 'P e~

01 itr -e mo-- vjeflt is vr -reat u C- -on4  the ,~a(seeI'te itre o -~ th -dsde of- Ft Lue 2 linitd Ithe I~c o'
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W~tr c- cmat son of'u the -degree of' free movementr
or some flV2I bodies

the round. kt can run toward east, wstL sot or north but it cannot lift_2

Lm fro.m the _rud 'nor can it enter into Ito ground, namely it cannotlk

a -lane g-o un or down. So the degree n"' it s free move- eat s smaller thn

a rla e. Aain for exaazl e. .men a rain srunning on its ta k (e h

center i ctrt ofvgr 1), L' P' aton to th1 .at t cannot ru up orcdowvrn

ilecause Un .. aio-14n of e - mmd cannt bawlay from the t rack to

run freely towardA any dliree on. So the degTree of its fre~e mow A.4*n is

smaller than a car. Heeywe can see that the 1-reedom of -mechanical

mov-emen, of bod- is limitd by external, forces.

The9 freedom of- a n an e in fir-at i's so gr eat that the formjs Of itls

~mamt boe omplicatue& i-To t o std i , -1v~w-~ o-y ah T-ne Aeorin

wo t'C--' Dra a' les- of thoretical' rieceana2cse-row' tl a!thou' thle

moemien- o abody can be o' vrous frm s t- movement hwver, can ce

.-s'ca l cs s a d n o Dvn-qorfno rorn'Mating. Irn Orde to

Te -le es-noe-ot-ora o n=t of a dy on a planle ,as

~' i~~"re 'a~'re~ pe. Wchen a bodyr o-Tes fromn iS A'ti1



Position to a nepoiinthfielieAB '1'O ood~o~ 'move

of. te lbo dy trsi+o AT ' s to the o-uestion of how the boymoves to

I t nwnoaon, we do no hvtodscuss it --ere. tioweve -for the study

- -* of is mjovTemet, we should tak _

- to seps:- First st-en is to 0Let

A - a ~riah donaddirection, te

h'- e eccx"m Ste- is ri oLet0

-it rotate around At r -m1jp anf

Fiur A is of-n to-zzent angt. CO,- z-concie t> the

o f a,o~ o-Dinr
ne a on 0 0 th oy hS

como-li ~ ~ " c- d-=orab c an be.,m motion
mens ~ oee _o n1 c dt rmnto

can only be class-ified in -n-ovdia. arrot atar , asic noert.

Cetilthe coM'plicated movement of a plan e I n the Sky, can a

wel be classi fied int-o two tart.s: ~n~ and r-otati ng. Inl stu;.dy!. usuaJ--11

size" b - ren

s-U s~n r-_-.-- 'n-- o- teco r 'oale ::,y ndc z s c e eri rrzaxr

- ottio
e fcflcr ofrisnem n

USing aragnt angle coordinate 1sstem to ai'5re'-e a sd.-t- te mr.eent

'IA



Of -a niane T='-*irvflr it is fLIngm Iree-Olv ithe sky, w-e can1  suzm-_ar4 ze the

l eecionm of tne numerous movements of the plane into sixF.: the ovinz

her sa -t a in is . of movemnent of a body, thcoor- -ate s-st-ems

s onl e, bt iffeet anlatd an-oertm cnoe'&'em- eet~ isseet to

obsr v the raan st can, naesxdezesoffed

The ove n o-ar-t* obsct c-rnan e coSi& 0' Dvn si degre of:

freed=om a-u fo oof~ojcs he pr eCtn5,-tweape

_s odon oft ioefnt a car rimmcing- od th~e on is e ted a uo

fbseing in Qik, oteli can bav a eresrd~ of an-P objctof -Ac

degrI.eeo oifedm movem entn 0- are six, for the rod cino eV a absolute

each turn tere is inclination, so it has tree ratn degrees of

of freado. and one rotating deg1-ree of freed-o as -an rotate around the

e- r n rnd i cur n, sa rxUorte Ier zee detrees of^ freedom.

ert ths mak es h st ~ met oc> si-"ler.

- e ana-.'vsize a groscon~ -e e~scr =-ul be sa-d -"have sx.-

theQ ofin tre'erciau e-s sed *--c%'- of7 z:le. Btz~ f-eno
Ik ~ ~ ~ ' e :'1-l saso e~ of 'h* e 'os-ope. Bi'an --e study



Of a goscop.e e~l onl~y its tb-e c -T-ig .- ees of 'eo th

-enractical v&-ze e at s~z' 1 no'r ed -out is t it n the

-stud of a gyt,'osnopet d'e A 5 r5C of freedom reer onv- _0 t-6 M*ai

Ifreedo in sre. a.c ee mo~~e he~Redr o"- eans, the true

sense, ag that a r'oonc as three rotatir '- ewe e0 ffr edoa. 1A.1 nrese_.t,

_he= e are's different. ways to talk. about Vie freedor of' ayroscone. One is to

tn-de he rot ation o f t he rotator, so it s called thee-fre-edom- gyro scope.

__~:V Dhe oa-M oC heitj-poscop-e. The

o-her is no -o corsi der theroato of the rotator, so it U - ca'led +o.

f-reedom gyroscope_. Whzen one o f the tw is restrained, it s5 thenl call ed

~ipail-f reeom gyroscope. The bottom line is howr to use the concept of

Nreedocm whten the mov emn o f a specific object i anelysize.I

AI

____ g



The Pri-nciDl es and AppliJcatIo of Soi-ttUrssr ~!~ue

Ohen Ruo-yup

L_ n avia+4 o in'trY a'md science research~ tecnioues of, Pressure

"eseetar-e widoly apt' iedl. Thne atainen of p.ara7-rtrs of fih

___ niUde of' an aircraft, aiPte niain ach Iu'.e and i spee

all deovends upon t~na ~ s ox, nressure r-easurelrerLt '- accuraite

7a_ ~ ~ srrn f s bun-nesr, ol tre-aure -n lr es -"'e rataiio o f

zrit c9-nel and exhaust ch arn=-;1  4 9 -' n ir'"craf -en -'n 5 peeui siea

for- reliability of an em-ne-wrkiw--undez op.:"- Lnd~naon. -Sulch

n-reasure mea-surements are inionabe fen ~elil

ground testing.- s--1 ct ion test i high' altitude and so are= in atomaic enerav j
industr --n4m fsuel chemistr i r-du s-1rv

Aa result of continuous adr--ancement of.inust -s, the rec"l-gemnt+

forPrssreneaurnet -- es - gh and hig1rher. Je-cuase a flrest'e

transducerl is the keyr part of treasure measurent tecaniones, to manufactmUre

new press- a tmansducer of saal siz-e with lhiqlt precision has become a very

-urgent tas. E-eciallv!%, in aviatio2n, it as be9c one an ir- of frs- p orit.

Te Scoo e irss- ne acure. nt is -.-t e b oad, a th e o sp~ of

transducer 'frvc is~ used to te-e-reasure ar~e n-urr'ous. Befre ie advent

Of s -11-a' wt Dresv e -ansdiucr, the transduzcers titch r-e used -

jii.aSUres presslrearr ' most ' 'tmecl-ianica- 4yoz"l Or' lln'ectr ehinice2. type%.

Th e meehaw -ct t me ressure ac 'sdulce us-rnl Lu.5cinnuC"'



A -

nd Stre0ss, 1-mnch --- -'Ui .-- if-4ied by; ant ap14or if And.4+

re aa -1 of essire is at d on adisk o n wl nte number of de:7 ee i

n~r-'ffan-typr~ re pressure ar.....t..++. n5 -- 1ne~hn

tyne szet un e, ectriied c,5xv~r ing Is, namely- throurth electr ic elements

-uchn a-s electr4 c po± anti net e, eleti ndcin or ele carMacazv

cnver tor.M. cncinn g~ syrnchronizer and sse. -ad ustin~ an,- eoto~e to

conver nade~' sp a'cemen Aanfd stress Into elcti s"-' aer anon as-

ion~~~ -ac-ct

the
o- ze -f is I -o 1-p - c -

liea t: 1 mneasUentero pos-ttn ro'-~>10%o h measured

-Ores ure. Ths cannot -etth enrenm for fl5±+iiflu s scence I
I M-

research nor is i t sutbe2raviati on dnastv

in tac s~zcties, a compre eonsix uni offthtnrers-

aa+n coptn system s used in aiL o-a-rfts But the ke Ainroble stl

hW. to ha-- a proscure trnc.er 1!it-h high precisi on. Frsligsc
J

uroen, ravnew trfmzsrtcers -3f: varous types niavle been maoatutreA in J

reoenr years, s a eetrranci LVtintrndue',nr k~d*I§

resonarce tr252~~tdpier-asleer c or ni-ezoresistance tr-nsdcrAnn-

He te afle and' - 'r-e nart, ofth foltow 'i' pae n,: see-t~~enc- ofth-
orac'ndl C sie+ 'ext sses -oeM:-as. i



-A

teat-D1ezoresistncn t~- n= -&uer nam' e 4 l ~~~r

~rc~rsiice s i-saso called solid-sta-fte tas-n~

Solld-szate nressumre tra-sdncer is the s41 nnn 72- ressv-re ;ramsdticer,-

whiMch is made of' Vnzra-iLl o~~+ qn.

The st-t eL o t'i k~ t4- n.~ -&,- -;-= e' nressure sema

elernents are filmsmd o' sri2 le cr.-.rstn 5tl-on. The dit v z ee f

ssmall tl--ji In it 4 iess is th 0 (O 0C5tl h acn~r_

tndimg .a-na ' nonar acvx Wie =-= torac 4-sa .. =snt

the film Is a crsta1 Pima fane cfrstal. silcn. Ten throu-b flo

semicondun~o r " o-oess, on the~ fT in~ suface alona Z cryst al

situ crystal..A 7urac and" crstl ect on

AA

withcl-sta sar e id r- '- Uecx

di~fusio t e- ion.M ~O~

Janal cryvstal face

I:



zrensa -nccer ofe nefondb'r silco- ur art thr a neera~ zof tae

-;_ or -s= -l

>'~&c or'0 e-I a: e at eac dirr T eon rro exe'- -o iao -ia -

ezoes-anz c_ _Jc o- tzikn ore sm scc13m is ver
L'. q'- 'Th=fc- or7 Tho la t~n S ili nizoesst!c a'pn !_-

-~~s -eta -csec~~i rtta

deemne oa IU 2;d oressuxeo is added In z resitanc vaue

"hUn so4S~la.l- -- on ass IS prye~ -~

Th-ct OfL u===

-JS 15 o.r zr sita'aS. IThn nynu50-ant -%out iz---CZL C -, -4Ut
=ac lfr s-btsth' T--leae7

4. r sfTIb noe~ m e



aRma h -.o;-d utm-atre-a
re-sistwice.~~ -- o --rmneO

4.. a- vne zeenle -*', e effect st'5ne

::he ooncetraI114--

Li~~~~~~--h t n-s. no C e:t s1httteal ne'ofo

-~ "W~,'&~''c -thlnaa ~n' ~a e o -e tcrncero

4to serse -z e - d e

dnd It o - -ae 'al v-e 2c-r'7 &' -s on -= m "~

j.ve'~- '-s e- ce e o

resis~oe res n )lctes- "Zn an fa~ trs n~c-nte 'T

..en ==-ex ive ssa at o *re.-- forcct - e c 0 T

4 co ITT 0-: d

F 3.- :etnrzs n-j n-sj s~ e" V e %-p avo a). I~ng tt
o ,~==--~~ ~ pn lrea ---ace. n4c7 a,.

of ne-2XeI



'ial of the bridge i8 au-r-or je'
Of-urse, the rosl -lo-n o± resistr'e - nro n asrt osaa t-1 :=1

me- ~±so al. Arssr ransmcerY are as
-- .formam:-± cr- e=, S sm p -znmue.

_____O' _Tsue a d - -n. e~ilc O -ose=.. ti-t s an

J
8  

-- a -au -__ _:M

oae. o cn-?sd S 0 -I Trf' 4s:= C The a ._lwto
e 17 ,, me s t nsm- not r- a it

Dd dee r e cc as of r mal- e edrwe eis

achnieve at all. rrh4 osaee e sen zi& -f rs'-codrct naterilI

to tpenserau too S ara erVM a-o f te e MAr~

iorns =a , -7wi pr- duc arey rocr hoo 7f ma~i~=

aflaerr~e a co=- ~ -tc pre- = ion=

-.:I.- telmn St- .t - rr- -i-out el

unt -er r c. = o

resulta i o- aa o mant ofl

Ba. ==- ern-. ~ - l!_,: a= -D =e - '-0

e±0T7 = ndust a.ra suoces-> be-th r oigh n - mi -m Wes



and mor'e nser'rflced stuadies of ser4 co-ductor, vario-usks of ideal solid-~

state pressureM transue wilcr~ny be prodacd

R____ I________

______ I_______________
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