l . | Ll(,-"u(e l—r, @
%ahlum ¢ oﬂela}'{ow }Duwo“]"ov-s

)/ouns's inlerﬁ/eme experimant
} 5eov~. e{/u'c

] / Sy E"f‘ y A ks . .
. ( [ [} 1 'th -ttt

EASLSg 3
7 j)kvmoole Adqg r / /
rs.o::ele':" ou we cann'o(e’ OWIy auu.'b,olp‘

{ac.‘or -:; (wvSV52

because we oliscusr

\L ’ ole‘eda'oh 0{ 'oLwlanr.

(4‘4.5,\2) , Jhe +oeo opeings 1o e
Scveen ackh af beameplitrer

(hoFe thore must L< a Secowel :'n,ou/- moole to meche

the “beqmrr{.'ue/" action uwila7 : LA,VL?(C;"___&;)

wWe can :'7na/e this moole
iu the (ouooins )

A

Loy . T ;J)r'eu E “(Fe) E+[ﬁt}}

= [%(")/2 ( 7; (f 3,+5,) + Iy (j’;;c}‘,_) +Z}I\r ())&',*c?z) /w.ff;

R AN AT
awsf %_, wZ/S,-Sz)-#'?

/4$$um¢ h-PLolo~. in mode a:

>, (lody) o 1 mm h h
e &) (4" + )19

é. Nn= | |
3 “>a—=* V—_-;'('D.lo>z+’o>' !l).,_) ~ II.OB'I'IDJ)

L
V£ .
I(ﬁi‘) = /f(r)lt { i." an- C?;F(;‘ [t,0> +‘_-‘-LO,I 13:61I0.1> + <10/ ¢3'\,+C?¢[o,l)(e:*

= 1) [1rcos g [



@

o 12>, ——= L), o () Y cos ’
= " > [JOF (1t co )

" h | io ber ference Wa“fm
/ [ - o‘dfﬂmhej b\/ mode
: a T ) = - v/ oveslap , not b
/ / //(r// / I+ (oS %) Spec:fn’c "““I’Z‘,""“
Ofmoole .

d
2" o(o{e( (Qua»‘-um (ofa(a'lt'oh fuhc ‘o

(2)()( ) —-/-"'{ - _ + + g
8 IXL,'X;X, = r jE(xl)E (XQ_)E (XQ)E (X[)
- —

77 4 E 0 )E )T p Ciit o)
f‘;’ {:’xev( V;.,.u:f/'ah
jCZ) a(gp(ho(! ou[y om € ::'éz,'tl

jw( c)

-

ll‘g“’ , €9 uS7L¢eéZeo(" /"gu and

man)/ 5Pecia/ 7uanh«m f’lalej of
I,L,m/ op/fca/

rala/iea'\bv; ew’uuj'el/{ ,oLo}onf Can Iﬂe \c}@qe/a‘fz/ u-fl'”j now

Y 101’5_
¢ )/s A o5 /L( /‘L“j ¢é[fnc ﬁ&/a( insicle the CVJ’lal wi“
the

cr)uk[ \ induce microSeopic d(-'poles :;l—a!‘l'ole p
, Cr)dlu/ ({-L.C E ffe/(/ 4% fhe elet 7chs
W/ﬁ/ < Pos:‘l:i/c charges &Vq,; )

VI
T The ofcf’/aﬁuﬁ d"Po(eJ in tern w"” 7’””"/‘

E-M waves
) — (')__ (2l _ (3)
olje,lec'fnc Po\an?:alwh P(: {E) = Zo/{?l{/- t‘J + 7“,‘. tjl( + ?:II(IEI--GZ
irh oroler s AL k‘:‘" ?’:L:/ el
/ 0 uscep 7 ¢ r:b; c( :Pf,,:‘)f iy < f

Linvenr



Nole ¥LaL e Su}ctPLaLi’fI?/ is ex?recfeo/ e le’hSoh‘al Forwp , iual:'ca-[u'uy,

f"' example , thatb an £ fn‘eu comronehl M the « oiceclion can incluce a
Pdlal:'za1l'6" Cc)w-’)oweml' mloqs (ay +he )/ direclion (ch(fwa caun (n
6en¢/a( mw& more Jofell\ almj cer’a.'m cvyf‘al axXeé “an u/auj m”te/

Aic p!aﬂ / ""‘;’"‘ E‘ . olf/ec/c'aus ) _

)/ L Madbon
‘ﬁ" Im/ alowg w\"c;g\(:\;;s.

Sinee the alachrons & fle crpsl are bouwnd by polenkals fhat i

Semla.( a“ ow[/ “PP/OXI'“'G‘C 1‘0 ﬁ/fl a/a[e/ E// La/ww'c Palen/;'a/f
the indluced dn‘poles Wl have a  noulnear response fo o large
aw\pmuo(( 0{/:'vﬂnj E )D,JJ This anLarMow'c re/loon!c IS '/'O

v

lowesk oroler eKFreﬂec‘/ | lo/ the 7 temm / 2;:) 5,54)

()

s comider Ihe Simple  case Fr= Ty EE
¢ 2
(&) ('c.;é - lbt‘
[aolo. o} o givew wo.fl'll'an in 7)"/ Vi £ + | )

the [ At that n'/:bc.
bl Al T P o

Ea (% +1 te

(in o clasicd descrihen) P hos o conlribubion that
O“l’”ul&) al— Qb)'}wl'l.{
‘”u (ﬂyueh(/ of the fh(otmaj
Pump frelt
This "clam'mluprocar of )ﬂreyuawc/ O{aubla‘dj o5 of/?h used

/— waw/ehjﬂu weve no

1 ,afejfkmj "o 9ehera['(/ ll’gltl' a

u'c('emt 3«114 medium @xiflf i



Cr ﬂ-als a/e " 3eneml ollSpemuc' ol event ffeiumac! hewe
o(fwwl’ fef/ac wve inclices, anof Cy),rlalg have ()o)an%qw». olepevclen}

licated
“P/acffu(ivio(fccs (kn’c ﬂ'“jeme) “This mahes it cal Jyor CM( ¢
o achreve %'C(‘Cﬂl lnow-[ll«ea,/ m terac?«'cw_

fo’ on %H‘U‘\l P(OC@SI l?ol'Lﬂizwrm«p = woc-‘
of k(‘) +£U —J:c.as

6” G”O(h"\?,_ are 190“1 }/JUMP PLIOI[O“I ﬁ,mup.
and ,t /A 2’23 FLafe leotu\tj‘

!

1/
4-vc£torj ,/ the 'Hao‘rum‘p PLo/on,s

U«“’\oul ]na;c ma'fcl.lhj Jlu freyulhcy U{OULICOI .7“ al“ o(ﬂérm} P/ace)

n b CV]:lo[ will ok (owf/ruc/w/, |-.,(zyférc le Prac{uce et 5770@

ffeyua,c/ o*(Ou“eo( CI7M/. om"w'/ ‘here

Consider w,'a,(,'a/ CryI(a/ G-axis) Ny 2 ai‘;::};:af :vau
,pn’nc\'pl{ \olquc in o CV)/ﬂ&a/ “°"="J
i5 ol flued ’07 oplical ouxis c:/ w B4
cxystal (hete falento be 2) et <

‘ ol o 7luevr ﬁeywhf)’
{"’l—c IhCom/u] 11'711‘ e vector “«uS lo} fLotoI flee

//2\?"((4(/ axer /e /V)’Iéjh" P (OP“('I(eS

a L“‘" W',‘l‘ E mrma/ 1o pfnaplz Iﬂ)ahe 3]
N called orclizar [0“‘”““') anodl E iu /o/ane

in/ (3] (-a[/eo( e)o’-‘ra Ofdl\\a/ (c’ é(am)

,,»/ ’




&
kd-l:, :.-V; fof PLmJe' mafclu'-.j

H= ne
C
¢ (fof no(mw( o(l'fpers iov
" x(y) . Ng>hg,
with W3>
1“ ¢ L vhase malclm'u (o‘llua/
/F f J \ —3 /é > 2 4
00 —> e —— oty ondimy
'/ - /4.3 > Z.»é,

IY ¢ o‘
/I"“ rLa}( lma'ILc_ ,L,7 COIM.car Crlren Od“a")‘ extor,

O@*ac'

o

0o —m e nown coﬁ:hea/ tl)/,bc I Kwu cd/lhea/
N L«hl[ h( ol‘:(llfff/

'I, w’ (Ct (‘ev

1'( W, #w, /VX / W& ~cu7/ - ‘L‘wz{)
bt shll (5405, - L/V_‘—

1T W = Lo, ‘("#‘*z)‘ ~1(u,f¢¢;/( ‘(‘*’P‘"‘)‘ -,
I‘(s/
W + e +e “

\#/x‘—:;"——\

Sum fr(7n(l10y A\fference
j,enem Aow fvey. Hh,




Q

*Lel‘S now cousider the reversed forocess a‘( F‘“/ o(ou“fg
M QA ﬁ&u aJ« (,.)l can 0\417 gehev’a‘t lﬂ(‘?lt(/ Larmow‘.cr

2‘4)"3‘1)“’
hc)l' 'w |

%Aaml“‘ﬂ meal«ah:’(«”}’ t:’r@,v /“‘J{’ ;wa) is ref)[&wa/ L]

ok

0/"/8“\ A .
pa:f}»‘om 14 E v /&‘e"wl‘ a+g""“‘)
Cryshal B

AlScru'Ioes Uae “mode " l'rre)p(cfiﬂté/
"yith w D{ it's occupalion
I‘f‘ "Le i comih‘s mab/mﬁfac}s.wma an ou)’ ram;hJ moole QJ«M 2
We L\au o Mt-uq;{’l(oh LaM‘”olﬂ'an 0((”14 Jﬂofw'
2.

( -
f cu)[ r + (2ot -l +eok
ml a (2.) —a /w)c 4(u) - & (g)(’

""“\/"’,
C 0/ /e cTh] ﬂ\l CM’/?)' comjes u:l«j /éfm!

(”('eg?’l(mét>
\ o (1) 0 (ta) 57«:) - 0+/2¢a)a(u)q/«:)
011(0 Ca”e W“f \ T GO
Palame‘}nc c/eab()ln con (/(/S'/Oq f‘ec/ww)/ d{,(rumy
- S 0( ou b Ifwj

A oron cou verSIon

(u‘n “““{"17 to the pufcl/

@M ,o(oce)/ of !Pou). cmrmb»,) .“M' v;'\oo(l.f J‘La! are fe,l,wan}' ‘ﬂ(
ave S&(lctev( (07 L\e Pan maJCLlhj

J;/eol a (o lmear

“41 i l'uac/.’on,

conolibons (lne/( e conf

p\aak vmal'clm'nj)



¢ {»el-a.l If\al«.‘u'om'av, fof olzgeuemt (SPOM{GMWS) \oa/am—tﬁ'c dowon coversion éofhear)

9 2] s a%n q
U . hwdle twr£+5‘ + fﬁ/’?’( /Q'lgfﬂ a"zg)

moole b is the pussp woole (,Jr e 20

' —(W
l,d 5 consioler L‘)p meole Y CoLcru\l’ H-a.l'c lﬁ € Pt) . FW‘I(? ﬁe{/

Qem.'clam'(a( adppfoacL [: ‘Qﬁ e..au,—é is c7nf,~c{ef;/
. A cla St
BT g% o P ) fiddt hal
rewgos
uhcltaujeo{

\ | (7 vey ueaft)

ly, )¢ 2 <l )t
H (H < n&[?a/\i?y;/("{)]
7 2’2& for wr_—_-zu

A -l M% ( 4:{041__ W/a"* Z)
UH - e _ e k¢ %
? .
oQSU(Le) U""k"y C\lolu[t'ah v{ ﬁelbll
teo .

LBV 3

¥ has Jhe _forvm af
c 8&3& mocle " 57@&% oFe(e( S (f}..

(g
}_—: e N 5'70(8339 parame)ér 7

1dsqt)

2Pho+on gfenera/zaﬂo..
0{( OlffplaCewmem’-

opeie.tor



)
[Y¥e> = SeE) 1

{
im"{o.’ SLCJ‘Q Of wmode ¢ (Lﬂo[cauy “\e vacuuw f}ak)
al t=o

Ve wanl Yo O‘&TC'!'Lt “u)_ ecl- O‘X § On Hhe Va/lavCe "3” “«
%aofm‘a/& comPonemB OCY wooe g |
vasiiance < (» );: )’-> . <XA,1> -‘4)? >'-
re call >?, - dla+ it
s (& -a") Ex(h= 26, shty).

a 1 b

. S 5 (X costol) v X, Sialot
with Ey:é, /é‘ccaéﬂl- U.ol') [l L /
ta e Siu(te)

l‘e(a“ CKamp(c : mocle e OCCulol'td L)/ nu»,écr I(afi [n)

Z 0532)2} = <“’)\2t1n> - Zh/,\; 1h§7_ = z’lfsz)
" dn I(‘_’iﬁ,)l“) same foc

1At o P K
% 1
AL ETIA T IR e
{e
Q'(Z‘H-I) /o/ [#D=lod> Va‘aull is
/Y.auo(xl_d'(
L»H.L

hoo take mocle o OCCupltd’oy £ Fueezecl shale 5(3’} 3*)

-*1

H«llﬁ, ’7}

state befor-e

fjueering , for

xample |65, In)
ar &)



Variance X, regui/ﬂ <)2,2 ) cnd <3} >'L

, ~
- Ofs}a ALY BV PR /

celedate S$'5).4 S 67)

d
- SG)ésg)
uSI"j Bq 114 4 )Uaul g/o(f

NS AT 1 ) (o X
§(3)= < f Ee—?(; éxfei.y +[X,y)
SH . S05) s e X  [ns
5) () zeX 4-2.'!.[X,[)(,y77‘+‘ 3
0y [¥ Ix[x. yll]

A (&
S+(§)q S(g) = a cosh () — a"L& Shh(r)

N .
ol = togshlr) - @ e‘l& stnh(r)

C l ul te
: C{ez«s [ee

¥ Lyl @ wy = 470/§+ sssta slvd = . 4.

2
(aJ'L r) . . A
4 Siahter) .o+ coshee) shbite) cor & Terms



(for W) = Io> </%/S+q S}y> ‘
ZO}S+O‘I(Y>=0

—

% -2 1 "
Z [43)(/) > = é e ’ X ,Larc yr&q,.
i
&= o )‘(‘I - g7wtco/
( (‘3)?»)1> =4 e+zr
Y
" ¥, umswu?ec/f.

Q- T r?muam X~

——— e
S ——

~

’:D (A) S[ [0> = IoL, >
/ §< d ~ Mtr,o(am( oy wiezed ofate

f’7w 2e Op ecclor

Au'splaawq{

O(N’fa}a(



