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Geodasically comervect quantikies

&Fpm_fhe\’t PaGw= ©  Jor smese packelsy 7, Ghmitis

Chak ‘,"_, e G5 e symmztyy Céln-z retric coes at Clvfcwd
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bf:uoe.‘n's; ;
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= dr
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Mekice that . .{) tis psthat s constrved | cancl nob 333
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system ‘= which the symmebry s expliat (we used g ancl nit V;.)

We will see a more epemebit wiy ot cli:.(usshj Symmely ey
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S.Ph‘vn'mﬂ.'y Symmety(C vacoum scPublon . Tt describes the
matric outside of stars anel Madk heles,
Soluben of Ruv= O (anmalogpus of V=D in Mewlonian Jm...'i),)
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C‘ﬂ'\c'&. cnﬂ:upb Wil becomp more dgar &when we witd s('uc\.);
1Somebries amdl Kfm.:% Vec\‘nrs), Tl\mﬁom‘,&mﬁnﬁ {{-,r,ﬁ‘_,(f?}:
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Betawse Bae webvit most be Larcnta.(.\r-\/ it ean ke written as
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Roo=C => &*(trcad)=4 o (v 4 2 rds por
where i is o constant
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solubion v \‘ﬂ.CDum)' o it has no reall mean’
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translabin —» conscrvalivn of Ang. e . and energy Q.ths
aeocesics .
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we recover the effect 'nm])@'ed by tle eq\,\‘anawCe frincifezz for
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only i s was moviay, s= that Doppler shift CMP?M&‘*M
Sv‘&vlk-ra\i‘owaQ Youe-sh . O Emither (P""‘aj
ereewv\\’ w‘*"\:\/\ 40 °/, 225"‘[4
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VIR GLIN = G M
Wilr)e 5= o
From Vep(r)-0 , we ok L= GMrS The Preguency of radial
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This Prequency ' i bhe propek™ time T, i which Ve was defined .
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with Ty = O, Jwhidy prescrves the cordifion QM. 0 )
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8c = Ssa"f.".- _IUE Sco = ((teBes KE)




The vesidual opuse freedom i c'ao;b?g 5 canbe oxd o fox ’-_5.:'3
e= O (:7 I\/ul) 7‘11/‘”) and €,1= O

The fast ondion Go:)eﬂev with the Lorentz gause ‘my"y
O - &;e,o/.,, = f(oew = €Eoo —'@

Let us covsider a wave direced in 3 direchon = &A= (‘43,0, o, “")

©)= &;e\aﬁ = 0—‘(9/0* eus) = Gz ©

OlOo 0 0
e (TT e, trasllss (17) sy
RUCRORO ylorerts :
1 vemainiw degrees of freedom  (40-4- 4': 2)
| The wave has ﬂwemﬂ:m 2 incle,endchf‘ camyvn;:rl‘s (”’Paém‘zqhbus")
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Vi b Ke[(e“ €14 St2E5p0) e;k(x‘J e el
Since €= hy 2 , Gel &% it by, hx €R , then
W= hewer cos(e(t-2)+¢.) + h,e,,l/“,Cos[w(f-%)a—;zSL)
Sethivay Jor simplicity Pi=h= O, the (o sulon is
Ao e el by cos(es(e-2)] dx + [4 - b, cos (colt-2)] dy?
+ Ihyces((es(E-2) dxdy

The mebric Pcvh:lezhbn enQy acts on vechors in the <~y i»?nwe A
The 5 cireckon \s untouched . The €2 mvec}ov.s of bs‘;/‘\:‘ are
A),(9) , Ehese of Exp are A)oll)” e efoprvalues 1)

Their acton =N o ot ciccle is tlen
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» .)T"\e' area. does ot chavae Under Jdnn_ d:,Pcn:\;'\;Om‘ Sce. e mokre T
cxce traceless . ; e &4‘
Tb i oo convenieut o mtrodice civeolar polarizabons  as ARuws -

€4=€&'€L €, =(€-€ L £
e, €psl e €z Crpwt Exp €hz =t
Z N7 7
So that the x-y restrickons . looke Oke e‘/;“,:({‘ .") =R (4 -{)
G 10 7227 (e
s A [csB 3O Tl 7 <
Uncler votaton K5, = (-3:»:.9 Ccse> / the .PQJJ.&J\N\S f\'ovélo('vn aN
2 oD T -sin?® =B
Sppr — RO € = (Rexf’\),w & (Cnsle 520
= <0320 $5\nl8
Shpy — (Re"’R)/‘*" = \sin28 -cquB)
-26 ¢
G & G e’ — Pel

They retorn inko themzlies with D=7 = spin-2 !
Cicclav P,Qar'-axb'm will ndabe an CQ»Q:,"K-'

O & @% O @::semdneaa»wa..)

CR is athary of maskes spin-d parkiles wWhes gge
tavariance & is the laadance ondec iffecmerphiams .

oo ATILS
Remack : B R/wr,r (ond theceforc «ls P\,w) IS invavianls under
v g;n',bgg.m& ) transt. QL}«.,——» /,,,a/aﬂgv -r(a;gf- . Thws s
cirmlac to Tw=0A, Ppff ivaviadt ond@r Au— Aut@uy -
Thos thae G candibon aan be 7mfba<cl on M uw witha ot
Changing t\qcf.‘nak:.‘-«\ eguahons . Also te B v:h.s, cloes mal
chevae ; Snce T usk be evalaated att negleckion g by,
The eqﬂ:zﬁ'o B . 676w is berefore consislent- anel
ot Pirgt order in hus) . Tts divergence

e tnvariait
,;:%7 reburns 0=0 .




Procluction q@ % ' ; ’1 S E
:

Dr‘,«v = -46n67},.,)

We. cannst use Qe same ’Wace_d‘,\m Simce ef&‘x" s net= a suluhon

m e prexvce of Tuo . But Tcan we e same proedure as y

Jor EM wsluay Green's Dunckion - Soluben of the asaciad egn
6= 067,

where D S ’('\A& D‘/)(’mecrhav\ \)IV'{' Xr’ ar\cl SD) S flf‘@-

4D Diac delta. . Then bccau& of-&na;néy tl,.n_gn soluhon s
h/w(;( ) = _467:65 d‘)/ G(x -y )7/“,,(7 )

The Green's function s tle same as for EM {retacded >

G(x"- ') _Q_H_,_X—Z—(" Sp (x Lo [x-y[)

47| R-Y

whee Bu(x) iste Heauwsicle c(usf'nl;u(-‘bvx ond X —(x‘x‘x’) y= (y,y,y’)
E‘Qu;\/q.atn‘ey, i(’—r&
Tu(e7) = 46 | 7 Tu(E1771,7)
- rd"lrdu( time

TE receives Conlribobken Prom tle entice r)zst ﬂakt‘cbnc\_

a

ey

We. consider ’)roc(MchM Prom small, ".»Q\kc‘.nm-veo,, far anay

SoureeS, u.Sua.Qla,' [xr«od*c n Gme (53 binavy s)dcma)_ }

Gonbfn Fourior afna_ in Hme - i ‘
Pplh7)= &= Sdut. ¢(w‘) "’C“’;)'«:‘;S‘“ (&%) |

f,;,,,(w, )= L& Sdtdiye“*]'&(_%g;r_l,ﬁ + [e,,t-;?,.;hde.gm]
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We assome Brat tle source is ocalizec\ and LSE

listet - 187 « (7] %7/@7
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Tn Hus mucedl Tourier rePrcgnLdfo\a) Loren# s

1
b= AR ik NS %M‘
(ool

(Note o wicosy siggn n Carrofl's notes here 2 o
Remember thak L-\,N_- ;Y)"‘IV)V";\_‘P’ so bt h = oo, hi- ln‘j
D O Sty [ P

We. only need o sobve Jor Ele space componants by - From
Elese , tle Locent gowae expression O VeS Fs ol the hot , brom
which (us‘ms Locenz "‘b“"") we get hoo . e
Therefbce , we °"Q7’ needd to ook at space co m,x:rwn"b [}

. S T
T FDU\':ZY‘ Conscrva"l\ov\'b{i‘[’uv \S Q#lea (0) =7! Q;T =T

5(:?7 %‘J(N,?) = 3(:}37[9,‘(\/‘-]4"‘-)) = y\/{(ci:ﬂ = Sda)'ok yif_“j) = fwjd}fyiT%
=lT%) <0 Brio PoclFi
But :‘\-‘) is bymme(‘ﬁ‘c , S —ource.

i o) 2P
- Op (7175 oK) Y“/&guTD:

wheee ascan e Piest feem 05 & F“'e'\:’g?"‘dqr D4 cfd
does V\Q\?'con’tn'bdte 5}0" o Boadlised soorce (7& .70 o.slyl-v"°>

5 T =3)=- Sy v T(2)
e uadvu&z&_ moments
T;(6) = jd’yy‘yJTr(t',y) A QZ!_MY densiby
e ﬁ:j= -ZG’“Z-':;r- L) Ry

i TFourier- Hﬂvlsk""“\b blce(, =5 = Jo e
g ({'fd" (:-r) i h‘,"(e,"):;zF %tl_‘g-( '&)
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Example Bimr7 S)Isfgm (c.j. Acutron Shfs,}“‘) 7
Xe) = =Xy = Rcas 2t iy
Vo) = - V) = [LS?'\-Q{, ch)=2(,h) =0 %

R

XN

I“ = m(x(.))x , m(‘m,))i = 2mR¥0s2 Nt - le("'l”-‘-m(:)
'.I,_z - h‘(_)’(‘))l‘| m(ya.))}': \mR’“(’f— cosﬂl@)
Lo = mxaYo e My = LmRSinQhcas e - mRish 2126 4
Ta=1i3= O L = 4mCR eI < -T, Ty -lm BREIN20E
oy 5 e _co;zﬂbd~s:n2.l€¢ D
hv(e,x> - l‘il‘ﬂR | $in2 by ces2 Rkt O
© © 1o

Wheve r=|2| and tet = - 1%|.

()57»\3 Newtvaloum Sram'()( apesx Jor 1 tixe -L—:cr-(y Pra\ree -,
reduced maxy = M/l / :x,.nfqh\m I;a"?b’-‘ 2R ,(\“9 nazs Myor = Zm)
wcular odbrls GMprr | L* ° _ Y % - Do Gm

e E IR= RSP R "M ARS

’_ryfrmﬁ s/gLﬁor Gl inkerferameters ("3' LIGD, Virao )
They slﬂ«dy BH-BH lu'.r\c.r)/ .syslrmgp
Mx 10°Mg = R~ 10,
Assome Ncw‘c-n.‘qﬂ-jmn'(‘/v OK SO RS~ AOREE 1070
ancl bypial dishxe v x 40D Mpe s 40%cin  (c=x :5.40“’:»«-/5)

Frepuncy ; R+fS8 wx (B c_ < (o0 ,

Meric perhubalon Skeeis « b~ BEMERE, RE . 407! 1)
) r R ey
oo T'3 T:'*:e M;(m;.& :»évg a.sh% W passes |
eir coordivate P’bﬂ? On cloes nst CL\qra(
ify bhey are inibally ot vest (dnifdr =)
ﬁ‘:-r,‘.,j_x' D Lol i o

MIRROR. d'tz_ 7 J““?‘
> 9. 0 ab o Bmese (for minroct)

“~ The wortlnate distance Ax and & betweein
mirror and detecke femais constant




D~ and By are e the propec digtance. before GW arrives 158
Proper cistance :lgeds, = i+ hcws(w((—-z))]Ax';éM={[4ahco$[‘o(f‘-t))6yl
(qum‘vsa waye Y pore + pacizahon  and that the cletecter
s °"E\""\‘3‘>N9~ to the prumh\an direchan . ..

Since s trewved °~D°V5 gnvﬂl peths e tle cebechor

rped
el Eime (or dfbs phiton B e Laser beam s &4t 745
or &t )As, i e two ayms [ﬁrom Source te dcf‘cc#or‘j_z ;

The difference in trawfl Gme is
Bt Aty~Bta o2 264 heor() - 98 (4 - hessC))
2 “

~ Z(bx-Ay) o (Zv«-Ay)h-:os(-.v)
The mitevfemomekr s callrated se that Z(bx-A):); ni
wheve M is the frser's waveCeuath so AR e
Inter Jerence ,Pn‘nacs whew theric w GW. As the GW
P&Sls,{'\»( wic .sbnc& ( dsteuchive InkrPcn:me) 2o yeacheel
w\\e\,\zsLs@’"’b)Dh ~ 2‘2: (ﬂnﬁ. saviahsn
of. Hee prepec anb it of tle 1>a.+k, gen by te ymiryors cm}»—&@wq()
r*"
Tl";vd;S?eA&am&m(\ o‘L ane mirroy 1S
_46 ¢ i )
SO e (—‘%‘!ﬁ‘>(%) m:rcd"e7 small !
Mucwe Zos8 than the size oft an atom 6/{0":m>
D most e as biy as pessible (arms %‘OH_) &n 1 orclen
to compeasale Por Bre smellvess :
T LiGo | an ccliond mircor aXows for photons, t kounce

loack and ,Dor("’\ A BOO tHimes n eadh arm bbpore_ ew;h'u:) .
The e,Wed—:ve_ arm anj\\"— Y5 +200x &b bkm 2 4200 b !
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	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22

