T

Pl\\f)sics S_éc QMnULum OP‘HCS I
c,*bv‘ MOM

Lch-w\e 3'. LG-/M&Z OS:‘{

e ipett Heme i Gunbom ophes s Mo quesbn ool ebere chm

o obrmo and phdrg.  Tn ode b har o deper unméﬂl;na of i 4 s
vy frt b Lk hove & #m wmd{a r,w..,(’,a clss'c.f M\‘pdu“} wL,‘A
RCL‘% 92/_@%07«4,]& b o] PJOV;’CQ&\"BJJJWZJ%:AMJ%W% L’VM.
[Reneminology Tor thy prpint, we buem do e Loty osillahe  rarded
Vf '\L)raff&m ewd  emissim .

[—owe_.,\ﬁ OSc. {/<W

We ql«uj‘ 5,'Mfy(z s 69 an ‘«/Q,_Lvm L‘[a\fmm.'(% IQJM,,J J’D a VOIKJ Vlthu./..\

) g -0
— ﬁ)//bf 0o, 1
(74 = e it V
//l

m L)'Iho{mz] Jﬁm_ jo) V\WAMJ Qf@ﬁwCU CJO/ cad s ex,mn%hﬁﬂa a(c—mpw/ G\Jfa-
fv(t [—\ (wL wxﬁ whore ﬂq WJ—WV\ ovf\ dﬁg unaﬁmb-ﬂa me cSomi's m «f Pj
A"\ €)(.Jffth CLCJZ/UMQJM)‘-L Wepe exerh oﬁ}«oo o e cﬁf?ﬂ,a We KAy
Vﬁz Nnuwdewsg @ he M? GM,/( c§5aﬂL_-% 'ﬂ\(J dze l«%f C(I-Jwrav\ v—cs*M

Nets b E el F = =) =2 (Elo 2 2800))
Reshring drce Lonnk  dnea

We &k e ldon o b voa- eb e o) How W‘“?/r\l/k—t/ L s ij’-'),fa/z

B F U5 L = S E cs(at -bra)

Wt @ 5 o pha o Mo posbn of Mo cobe of g

U\}OJ'C_', \/\/Q vae w\a‘/@ A CLCAQ/C /('-(70(1 é\{){)row(fwu//‘\%/\ m M«Av d’ﬁl \/%Zuu
4 EGEH only ab H cade of wuss Gnd gaemg B vevidem vp B
rcress M sig, of W odrn - 82 s bl when AP G

Waulw:J—l. NS Bok

vadiwo



Ivan H. Deutsch



—_

Ho inbnckn pobmbed Voo G0 = —ef E(R)) = —o- € (R 4)

bter o damsik bone O | A v osiillabe ek skl - sl

L Slk«/(j SLJZZ WA C/QJVM 0sc, {[CJ% af 0% va\(i‘«!mf? "5 K, &/ﬂﬂo{n'w/ J;\/v/
V\O’lL J/Z\Q V\aJ’uro—O e S ovi ey VC!‘L?.‘LM—V\N&L WC Cmn g d‘a%—( ) o o./y\g‘c\JZ/
4\( d%e 5%{‘&@ 34—;4%3 = 5d/uL,M ogr\f dZ4 i ¢ VJOS-L«M

Stad (L \(—z(-l-‘: Re (F‘;e_"""t)

B Lot ol )R = etcp

- Q
E

.:b F — ——/———&/IM :ue ?b
/\c - C\Jz- C\_)I—L‘(—w.)rI

[4

Ny

1. S% sk, & v@JO{ induces  an afc,'/lﬁvdw?na J&J«ic J-'P"/QQ

—_—

= —c‘w{‘+[d)
d = Rel-ez, ¢ = Re (&) Eoc

\/\/MC ;Z(LJ) — _i@/— 'S %Q Jamm(c \[Jdl“vn?)a\lo]‘vt}

Lyt-wr — (I
ﬂ\/ak/ L rtJ J\,/J/(! s
T = Rel2) B, cofst ) + Ton (i) E, sinlert =)

_ﬂw/ o r‘c;»ﬁ p»r’!‘&% X descerhes Ern Tt o—ﬁ e 'nw(m,// 0’(«(){6
Ho  osallabey in M w o K e &1«/ /e }w\ajiz\wa {or ¢ k(f °N<(‘J)
/{:Cscr'.L—'o Me I e %«ZL 05@”4@ fIn F«A«v(/rouﬂwrf:.

We oftn are inlerecl) o e Db speast e vrcomenu Db,

d(e‘ﬁwm.\a qwan varm PP Srnan cp N = ) — &, (Q<O 5 ~d O{cj"»vnlr\o

NSO =D blea l/(cl-\vnm\j)\ Neav  respnen @ —> [Al << Z\)o/' alo Wl  acriane
weode o{,w/;:) N<cew =H

~ € - —
o< (t0)

:(Q)M)VC{,—LJ)—MP — (2, +N) (=B) = ¢+ AT

2
~ _ Towmwn CONW Ldm%;m
_ 2N ’

A-LQ_




wravt

Ne an (eSonandd

2 - A -
174 TP e SN 1
2 b, AL+ T AZ L 2
“ <
D-'S evsi v .
L-mfl«a)/;{ » Ld\f‘?h'i-S\a/V\

$m (X (a))

TR A
(Sl he!

’]ﬁ\e ’Q? (:Z{Q)} 'S /ﬂm»uu as = /{-'iq\wsﬁre ’}mS‘[a/u L(’(‘M/JJ? d‘ﬂ 1Z QMW'QA»V-'\,\ do
o nAx af ~ Rra cdionn é.v—w\ an ensemh’ Vﬁ Lorzv\ia oscilladns o il
g o Telensdy N, 9o ndeid pleisbon climsiy  P= NI

R — T S LA = = —
o . CDz—éz-aa?-)t: 4] %52:9 (Dsz C—LB C = _416_;/\/0{

P
Ny
i
I
O

=5 (0% ([+HTN Z) 2

< Y )Qg'\““ A _
s :D E(F) = etn((") < T l/{ = ’{'nfr(//L% f% Pfdpajé\}_\y\\

- vndey
S ae T e T2 = [ 2 &) (bt e

Eiay _F o~ TN Tw@)Y 7 ([lr2mV R X &2 f
o o fmemee domeles (G
A'J‘—nhaa"ﬂ/‘v\

A.SPWS) a‘at

CvISS— Sec

G = FTINTm@)Y = N2 “¥rm

—m &I‘U%MQJ-\;N\ /“f 0[744 W K (Sey b{(‘me e/rmij 'S O\Ls‘erJ }’j J/Ko ’\M
ﬁw@cmsjofwmquafﬁimw%wkw%qu

t’/{ _-,_‘:> __L.‘—’g B "._z
}W—P.Eﬂ\ e E(R,ﬂ = J =




”ﬁ\,\/ = =0 Re(i] S ot-d) Eolgo; (04 ~9) + 0 Ton (K1) cos (wt—4) E;%aj[t\J'F-e”

Tt curnyry s 70 repd opems

T 2.
f_%/_ = CQIW\(:{/(LJJJ E, =5 Imf,?’/w)) O(esc\r:"uo =revsg O\L’SO’F—Q”(
2.

bj Koo e b e Lo

i albe 5% ’Pmm Mo x well) EW' Ojié, is o vak et WL.'J

Loy do- v K on corcends 5‘30<I0=9 for- qu,( ensrsy oprngf/
j Wast” OS‘C|”C‘-L'7/ o) 5]”/‘-\)'{"4/’ So j 05_6;”0‘/1{) ('A? CCJS/‘JE—C{?J

Soure_off s puken ?

We see 3 2o ereryy absorbe d é\j s ofoen s pvafm%mg b Ha
neSinary partof RG] cnd 4 s proportiond  fom 1 gle ase ek
0(6(«3 rafe T2, wraheg Sensc, becons, I qlasafpfw—m end C(cmna J*f I
osci|latkev are bo H4 J;ss;pwlwe Precess, ic rvevarsibl . (e pojL(am fg
A‘.ss‘\paJ—-m an irn-\/us\B./.‘*Z n frwﬂ*wvm zr}ng IS Gon {m,oaroLLm?"F &770.’c
HA e ol SM/«U mﬂ%nf (% Covnse

What s e o of [ i B Lortnb oscillebn medid T A i puchen it
Gnbr bbb 2 T i Collisinael poJ'\w.u gk;vﬁia/ Accusse]  in [ecleo 2

VAt Collisina inderp VK o=t e wmehe He oscilldo here a Cormprrst=
in gasdrabae Wil g4 «{/r.'vvma M} /mj;.j %% al:_sorpiwg-n am/qa/g,

% amja fehon Lon t2q Ll goto b heet— }ou:/— (0D e im Hev o
gl brion

\"/6 Com 4/50 Sec et Cgég/.tww ay) ﬂ&mp',,j ‘H\« OSU//&\W T Frevosl
Ny a Smp mﬁ@/, Ky [/l\%\,, % Ay oser llabev %é&w e ﬂzrmbql){ ’.’5
Hod Ko osc:llabv  haa Phert ﬁb & b O, @semp esd collisim bl K

b ; S - X Z _ ;
Hot By Ple = Torage) © 2000 ) 6= %‘” s

g o _ S hie ;
® Fp- 7 Pda PGy I 20T, ot

e
q‘)'&
:b \_C]d”fr:m = ’—l

Co




Mo\otw-/a/ LA@W(JJ/L\

SM{)FJSQ Wt }\Qﬂ/’e a S, /‘76 (__N&nb O‘S‘(‘-, //4'}"'}/\ UO,KJ n j‘F:,(/Q _ % )
Mo C.o”|52m5 end no " 4;C,Lm” (n o &);na/{n éd’)r,'m : pd 05("”qé1m
U 0

E”‘“Jj ComServodoon S\mj no_ becama, 4o OSCi/(—"\J':/@ Cf'éxféx V‘ﬂﬂ/w@% =/M
vy, and o cadieg ] Ll Corry  energy Ziy s JBe  wosT—
Lo deminfbol  Srmnrg Of Cpa/mf"'\j, rad aFun Jo—mpi.fﬁ/ whi e
vise dy Ko nalwel [inewid#

v

(;‘L? U—@&S‘r/\z\ C&:J‘Rq’ EL(CA/annM,'(j CZ\ /(/

Pf(‘ﬂ) Lo‘—fv-\av‘_s f%\rwmlﬁ\ POW r‘JQD\Jv/{ Aj “n AcCe ”"V'C-/\/\U "(Lolfﬂ\/\

%4 e gy et Gre ocom e k—«wﬁu bv\wja r[é %, osc.“orl—{n} clee hon .
@c@%awmmMM5%W¢%MWM
a Loy cond ffcalt A@Jc;/ﬁ, T choalcl bhmbynenica, dhis is baren o

o vy of koo vrachn ! Gnd wna drmedihd of-dh bzg-m.,.} of 20%
Wabaﬂréﬁkwwmwlommw dﬁwauf%m_
We  veview # fore | /M@m) o drecheet in Tihiora 37 clibn ff Clrricd
€Ledm%mw, M/é

Fest 1% get < bl e M scdy vt pekln T i vedidy W H comshit
OLCccle"-w\ Q. é:, a Jw«e ~T) fle Wﬁ\a cedaked  ic

e T

c3

El =

WIN

m Yﬁ/{.uM W v\/-'// }uw{ nonne%a,,w W on o o biim k//{f-v\ He, WD&

S o A gro?-./uf o }?f;ﬂel‘i m<fja, aq'mL,A ﬁ:a da  elhn o(’,wa Shis  aceel wotan .
%4) /‘Q,J“-/M-"Ics o CA/'IC:)’U}_QI":L d‘w«( .SCLL T.,w{ 0|C(‘orvem(r] do—

ela® T. _ aZ 2 )

= o= many)T = Ty - TQVTCS’ = (hyp Y gee

M‘Mo, we_ <><pcc/1' g e M\j% acelrotn T>>T,/.j/ WJ[J—V»\ res om0 S




o petwhidan on Mo cpuhon of wibon  We  an kgt Tl
MCc,a-/tLvD b I Lwem"} CZ»M J’&MU vf V. dohra Y oy d{uvi
ile b ban 15 asswwe 0 he o« b ﬁ"f* C/aw‘}( , o{ veluu Celpo , Saed
M M Poienw Wjo /% 78 /f.SlV'L\,MA o, 'ﬁrf J/LIL ret u\s-fm

2L 2 ~
c _ P — €. A
Y’;_fw cém CZ l 5)( 0 v

‘E_Vﬁ/fl Y::L&/.'O — w \Ql- ]z‘jzg/_, /:%"T‘ Ob rafo\oaéaif aCrods )4‘9 Cw e/(‘Lex"'\/\

-

To He dime Mo cbonD  dulf cd Bssiel hikoon e Covekolich

Gl o 2o eguakin, - wobin il o ko wnder Vo nlonie of
Q/V\CXLIM/Z% W&Jeﬁo-fce as well <y vedodonn e, -

L = f—
MY = FQ‘N‘ J‘—“:\r‘qv{

\gg Wjj %WV«M,MW od ¥ vk b\j A vadodpn - veaikin
b (SWJ‘D% Wja &L(/w vididel 17k M}

‘Ta ot — t 2,
j FrJ U"pft:-fli%f—leU'q/{—
Tf11 €,
\_[_J\tl'égz([:j{; = 2ot % _ %,
UJ'"J l‘f‘&'@";l"')"\ L(‘j P‘“fb - <, 3 c? U Gf"é‘ — 3 E_‘? U /-5

T ﬁ:.'ut_«:O (=) f:lﬁ'ﬁl and/or . wmghon s periodhe
t, A4 z
> [ (F -2 7). e =0 FEg=35
£, e c

= mr = %mtrﬂl ~or R

% 1S ‘JZ?WW Gy 0Za ALr“Lm— Ldf(//\‘)za, &?%MVZVV\, I+ s ner V"sz
JDM 9{# )Cﬁwf\ ) }]&rmo PAMO ,o\j{fap g«&ﬁmgi For QXWVQ?/ Suppoat
’Jﬁ/m s CXLMJ 04/%60 m-r o Fort— ’DO.SSrLQ( SO’@.JLW\/O:

. O
FU_) N /{Q G%_t/t"“l b— ﬂ\(omsl V

%MWS(MW%M%,MMENM




A"\ aﬂ”/ﬂa\_\-'iﬂ {3 % %"ﬁ[‘-‘«”\ L—f*’x’/nJ‘a W]/V\ A"‘ a/rj\/nm’i\;\,( o\{)p/oa(/\
1S Y}Z) t}w’enl- /a«/ﬁaAm f‘co\az‘;\,\ ) O YMMLVJ&M\’\/ a-m.a/ U%“d O’D /M a\fng,r/
0t mcilogudom i dimudid b M exlond  hew. O,

/

t, = + (AR t —
B _ 2 (7t et F Ryt _ 2 % AR, -
RPN N SRR TIEIE SR !
= 2 F: _ 2 _ QF:;”— “Nj
Fd = 3T ié_ﬁ = 3L ("a—f + vV w’r)

%
Tho epehin a0 potoligis o £o Rbcufuo lored cpontin
nd  Sledd ol 1 W WML&J‘}H e

Wﬁ Can Now @\W A %@J q? FM\ M “—Cc,o—fv&«& o
(% CZ«LJ a%@/'& Considor fruatinn v 4 bpumd b Undw o
4 Ha §fruw6 FQ)( = T m bJaz' r ond {k&(‘aJ\;w\ /-LK-V/‘LM

R 2, 2 2.
"_‘D "M = -m£Jbr — 3W’\“C‘r~

2+ LF + 02F=0

2
‘m Tﬂ&anlﬂlp\ ﬁ{&w’);“\zj VJQ_/ ‘—;J = \%(/‘)OZC = 3"3 [/JZ —:\% (I?DVZ,““_)CJO

2
el 3 mc¢ 0

As we wll M/ e fw ﬁ%av t‘ﬁ eﬂed’*omwv\ﬁme M
a rrw{ziwl’we M ratfe, ‘Dfaw' cun  Cxedel B/VCO a"d*wj sk ’ booir G0 o
Einskin- A %f

- 4GB S E.—E, /B
Mt = &5 JQIPLIT 2 —a= B -6 (8h
e lechon Po;\dﬂ}w— aabry Brment 7? epuchn()

T absiep b 7 0% reed qlomic Cesomenceo S (s nit chc,L% Giren
by e Closill ey [ovnly Covechd b wibh ulsy Beos Anoun
oy (L GSscillaby  ShreysH

2 ~ 2
L= g oo Cetplgpf? = 1€ PP
[class = DXsuo

We oSciHaJw §kev~5ﬂ is It Sihwr a-ﬁ He rah o ﬂ'ﬁ % cb b Pos i dom w‘alw.,/ W
do the rrms widk ] /L jlhmjv-m SRO e He  dihgpn vwmss & L‘"A:"J ‘.L'“r“d“c(] “p-




\’\/‘\V‘C _S‘(c‘quq, Evvv'jkj_ SA(WP’IL o-«v\.,/ Rffa\nar\u F]Uore_S‘CMLQ
= U

e/M

Consider o e problon of on in ik Nuiere driving ¢ bomd cbron
ﬂe OSC.'”GJ‘\;.«D CJU‘A’Z«( ‘«NZQ v%»{iof'}ﬁ_ |nv[z; ﬂﬁa Jira_chw\d 4ccof//.»j ULL*’ ﬁz-f"él VDKHQIV\,

m s d<Q Prob(ew\ 0’% Sca ’/'Ff.na, :_)'F )<l inCia@..j‘ Were .

s

—ﬂQ Qri-fv\:\g vc*‘q on K’ “/QJ“M 1S Néwr "'/\!L binJ.nj P{M dzl df}vlng_ U/% VLK{
(XJV#J Mig M) So e QM«'—\ v% v«\oJ'-.)‘»—} [nc[w,(.,v.? r‘ﬂd{iaJ'w Neac S

:-I—r‘; e =& E(z Z ——)

G‘\T"ma_ tlz; J'ZE Co-w,o(«—,( r‘elorcj‘md'chﬁw\f

— = L —
® L= (- FrwT) E ; X = QZ(IFT“*JT]
2 2 ‘
- wt- (el

LL)O’L"' C\J1 - L0 rvn/{

Tk roits of M enomipdn~  deberming Lo resonancy Qafwmcg anel  ahsor e

[inenwio
2 Ly o= I
0 :"-> + L E‘/{ + Ea _]_ 4\)0

(A
a)_f-([:‘/{(,\)—édo

=5 5\)1_— ~ i‘(&)o +SCJTF‘A> — L r‘,.ao{
2.
S
LN”‘(U/rQ Sﬁ‘)m,{: Caj — L tl
30, [¢ ©

T oscillafr has  naduef Jw/o:nj mte T . T addido (here s

4 “edictoe $E4E1" i Mo vesonena QTU»M(E) g@r,ol. 1n acJ‘wZJa, 0w
Simple wolel Ao viet cap dom o brme vadiohig Shdt e K mesonemc ﬂmrwoa,
r‘-rsHa, cwr  Oudebi reachn,  efuihon s Gg-uJ Mb b st orde in T Move
iM)ﬂo(lA—M)’%/ s red b % Vacuwmn Lhichadons owe a W\é\')ér cordiba by -
PQ’MB"‘J e &huja lewe (., }(a,/{"7 b & much ?or% SALF 1 wsemana L‘W‘WMU

mc? > Lawb

e g uent i meckonice eyl shit %C‘i%w\ ~ O, T /02 e




ﬁ"f"ﬂ\a J‘VM ah(AaL f "4‘5+ Of"'{v e _C/ 0"\4/{ /o-,rﬂ__,,\) "‘j %( YR~ (¢S onent ""ﬂﬂw\-@
oLy in/!t«CJ ﬂ’[f\»k Mo e

]
NN E’,vaw_)o E:/\J
A(,/{id = Al il = R \,—E
2

T inducd dipe sdiatea diodo-vadickion , whose slckic Al s

\5 >> CL(!fV‘ ot

E./ = _JQ Cr x(rx
r

= o) ksmp F el

~
MQ' % SPeon[rwm ﬁ//* m Cadft o los vav@// N VLOM at
‘G’GW(? &) . W iS’I dzé SKa/VIMM? bg (Lﬂ ingery oS‘c.’[/aJyv 'S elashc —
Ko vadiale SMW s a dofb femebin, wH @ 4«7 cs Lo v
/ﬂm Sca Nered  radio s whin e Al s Aeien na rSonarco 1S }ﬂnown aA
\\rCSOV\MCQ —1Cuar eSCan (Q i —rle Vw‘-wre ré reSonany UL\}VWCSMCO }‘M G
wmpoctad ol in e /\aml—wa Gdji Frugnhom o}aJ«q\ Wa wll vrebwrn & F
e G/N/( ﬁjan i~ O S‘}'vw{fa/ O\lc e Mw Nt o ot aJ?vvx—[pAo‘lLur\ }”}‘WGQW

o Vlmcw Nature a’ﬁ r\'ﬁ 1‘1'9-/%

A'H'(V\UGA'W\ _LJ(,\ S‘CQ'H'QY nq
\/\/e ila,\,( Seon J’[JI_ \,f(.w\ a FI"'\Q w2 var) Jc,ko J/(i (.% o jcw ”‘ld al,ww [- e ”
lﬂﬁ G‘H“"\U\ J"v/{ , WIM @on-ﬂ%J' }ka, c,!ecrco\s r\} indens, “6 Avﬁﬁr Pas‘j,, -Mnr&% a

VA pay N7 f}” <an/1~ L /Jf/
SCGHUCJ j/\:t-
\

E(x=0) )/ \\ E(z=L)

‘[/
T =T, %t A o Ten (Z(0) ¢ |

/

To o conr, o abbnuckon 15 dus 15 Seaioring (vadiakin ] of (A4
v oblor  diveckions .

‘../

-

C—z




o aleniabon f o ot by Seclbeiny is & Atk LA, e s coddid

m M JP"_{Cc—O dKarvg nn A[Vlemuqou«n\ )DJ S("aHLf;n} Com be et Pleiny,] bﬁ
Sesteve dive inderfrence bebweon o incidod went o A orwerd sealioed | ware,
le. e v Scalleved indy  Ha sem S,%‘Lfaj modl g5 Ha o ditt woe (e [,LN)

N | '/JlQJw/‘
> T >}{s®+4 1%

L%

The il sebed L4 E Fu)< @(ECJ)G(?W

—ﬂ-Q lmajinwa Pv;k 0% dHe “56«@«;“3 cwm)o}nM// nh M@ vC\wa o(muzw/
‘?(E;C“+:E;> [eads b Aes bru cbine \'mh—\rv@ruﬂcp ‘vv\/( o fndhosdon %

M Jahin QQM e aé:va/ f{nmaﬁw\ mast be  Salece) |'nh>aé( oJan roebes
Ly s Mo Conled i e eya+icJ Harvemn  which 5“01“724/

\H\l &»JJ S‘Cauw/'j QoSS - S ccdun O;tQ = % Lm (‘ﬁ (—E;wl- :—EZB >

(f\/aﬁe/ I am V\thc‘]"{v\g H\L Vccl'r\f V\D(J'Wv-( ff J’Zl Wﬂ\rﬁ.)

,\/OJ‘QZ m reJ }/Ja\.H' 0—& U% S(‘o.“‘vr:va aM/a/v.J'M/(l /f’ﬁo(S JZ) Ulf( llvvzﬂ( _,%

\fevCracJ-»rn “\/Ad IS M—( 'f—T’VVlS‘V"'\;H‘ﬂ( Mﬁ(ﬁkxf qu_S}n2 Mra\% H j‘a\d S
)/Iwa,g_z SA;-L\M W ML h;Pec'[" ® v}/[{ ' Cikad OCJJ /4-5 A Y’L‘A-nf

T {-ﬁ(;‘o])
&Mmiﬁ Re (£ (F;) )
EO e" "

For dte cown of Ko plee war e plen shist §= 22| (R(3)-)
= ZUNR(Z) kL

/AS-'JJ; ﬂ””‘q 'S g W\jslﬂ—r-‘vwo evdva u\f r{ “L” 'pfuqé"'fﬂo Qrownd Sinc MG
reed part of 20 adds i Guedvahort | wtde (L imaginecy Pt adols
in ,’)Ln.Q Q/k-a s & quu Oﬂfﬂ‘f)o\jq[‘w CVCIZL(‘:[_/ Sin Ce inberdirens Vs i I

\\ch—« { Q [ o




