1171872008 16:46 FAX 1 510 643 8497 Physics Dept UC Berkeley €001/017

S«l“xﬁ? K = Sé“‘z (ﬁﬁ*"l» o "
e Ymhﬂhw«*d.mmmﬂ‘mu hmwﬂwgalw LE‘&B‘-\.
ok mkn.avnh by pado.
Ueusﬂnd.sg.* O.M&MM»!MV-FM (E-th , Ah.-.dzmgl,
Sewz (EEv: | EaxE

Bm  Moaxweld 240 s SR

Fuw = Aup- Agw er FEdA, F =3E,, a0

Fluw,e] = O o v dF =0

v o iy
F“av"- g

e - .
We wae Hhe M@mhmmmhwmm &R. For
camplle

FC!“" ;o] = 0.

Quedicn: deeo ks K mean dAF=07 (Mmmhahm viror o
T'ﬁam«ﬁm csvaiant Aiwidines).  Avower: Yoo, becawse nHe
LC connodfisn, all the T fmo comesd wohon computiig ta
Cnoal-andusd, i.e., mot L,&La.ﬁgdln—uuﬂw.l) fom . uo,

. - Fhuy =0 3 Frmg=o > dF %o %

> EF=dA (P@Mw = EW: % A‘v,,;"Ap,u
ﬁ F": AVJ'P._" AH’}U



11/18/72008 16:47 FAX 1 510 643 8497 Physics Dept UC Berkeley €1002/017
LR Comatraen L u[;gjag...
B As. %« :r‘frtzo Cda sk\ & _becomes 3"‘, P— =0 ( we d@ e

a,wl c,Lo,«.gg cmm&maﬂlm
A“I o.

ol Tgn ER L = :J‘H Cw sgS . becrmes F"‘” :r“L
(.4.«. GPD TSP ,Q:e-o»‘?-wm (exercias.. %af A&n‘) M s 4o ﬂsbu.x valiat
A*F =T e

*gmmc‘f a{ Mored .Uﬁu./.\ }

1L F=dA, A“'J o .
| dE =0 _ R

S~ i e

i becanes &3 = SHPE=0

“f;’:;" We Camm s Hoae Ugmio aﬁr i 3"‘ Az
A*'E = d*dA =

aﬁ&man« d+c‘ a.EXIajm scallane (we saur aboe) (W\ the  cevasiond
LaJPQa.ua e, A% dubian m".__‘.wf_f__:..f Arnie ), Ao s ,ff,._m ke

e fmad) WM Rk (e300, B o o i
Y e U




1171872008 16:48 FAX 1 510 643 8497 Physics Dept UC Berkeley €003/017

B * B
T a.%a.xw uﬂﬂnm c:a_e_gf Amﬂm ALMCR ;\Z"j’: 0. (_ng ,omﬂa&) h?’og:"

V f‘: o ﬁ**‘* "Lg“""'""Lfifﬁfj S

Bt o A- %o—w‘ hrchiao Moo aot

B e VLS .
*iu*hmmm RUS. ngw L’"""‘%'%"’“%‘ dtA=0.

- [m ,,,,,_,,qu.L a5~- Q{Jﬁ\ - m%ﬂuﬁw]

Nw M n&pfm.m M"‘t“" a—& m M A
&*ch &&*—'I | (d.ga)

ey di= d+?-—

e the 3‘!&"‘ "'9 “""Mm Riumomuion AA&} Ao g & fpoadi .'.. |

<«,Lu5 m& Lo,y =0 & L=a. (.a-“ea g&moL)

rmj ity m P ‘.. HMJM,

@ ECH AP%.. ECH 4*4@* £, “m
<dd SLF’> 1. (di. A+F>

' ""'l_f.ff- gy <A¢*¢TP‘

| <b.a£ @

G il T

e <°l M‘? 20 V o %BWM e



1171872008 16:48 FAX 1 510 643 8497 Physics Dept UC Berkeley 004/017
(R, Mz\ = Lo, ddW + <o,dde)
— (cloz elab-&--(d A+&>>‘O

MM'»MWMZO -QAF«J“ Mm(,>m¢>§o§
<°€;5~°¢5,.=O i de=o aud dv=0. o

I fack, et io mmoa thaw thio. 3 du=0 and =0 theu dHdot=0 ad

dd¥l=0 40 Axz 0. B Adzo» {dBdzo H du=oaud d=o.

{d,Ady=0 & (:Ef; 2“)@ Ad=0

L_ - r—— rr— m -
A Jom WweQL (MY o

ded F dw=o0
cocdned W dfw=o0 |
et W w24 aema b e (M)
comad if  w=d'W,  sem b € T (M)

- dawwswic F Aw =0

mmdutﬂ?%u.abm. @ is domone Y and odyif E 0 bt elmed ond,
eockorwed . Ackully thee thue o a iitesiling adof Adalimedips @y



1171872008 16:49 FAX 1 510 643 8497 Physics Dept UC Berkeley €005/017

es ; el v %m z - 2*‘ m vhelog
" { mw& %e, , ,} ) ‘f(m e
{«gmm :B‘hwa} = Ha,uv\‘-(M}

o TR ikt sk thad Q7MY can be decompond ke B orthossal

V Pw.p- Fmi &mr tﬁmi a@w: axy osovall.
La) <E C.ES =0. a-d¢ gs a’fd; (olgs eSl“(M)) .

e <«,p5— <aw d*db— <¢,gﬂ+¢> 0.
RS <E,u> o b oL—-dt[/ ~sp=o. Tu. o

<ee,fs> = Ld¥, F>> = <4, a*-]@

§ Cﬂ P“‘"Q <CE>“§-" S, 4*!}- AF =Q. T

(ats (53 (cN» Fb--- f«L A@S-@w th 2;_: %7 o



1171872008 16:50 FAX 1 510 643 8497 Physics Dept UC Berkeley 1 006/017

o R ”[lg/og"
MMd: )J;AM"LM EQCE® H mﬁﬂ.m@&pmﬂrmﬁ &3 A«‘Mumaﬁ

e M4 wcSU'(\VDm mw.n 4o E,CE, MH, Haw w=o. The
(w a) o YV oeE, e, Yo sk ted y-df

@) aud (w, ).,. 0 | _yipeceg_ e, VB et &

© and <wnf> o VyeH, te. ) ' |

e Yy suck Hat Ay=o0.
@ <w-,a+>.—_-o N P TN
> <A*cu =0 = dtp=o0.

@) » < d"¢>*  Nbed “*‘M
e e;(dweﬁ o—*; dw=o0

€ @“"‘“‘" > du=o, 0y (w,wy=0 (by yv=w)

D w=0.

Hmwm:xddium We dmes W& Ecc (B DS 270N,
& ko ek Hat B C = EOH.  Raalady, CC= CEQH
Proof that C= E®H. kb (o, CEY=0, e, oL, d*y=0, v
Be QML The Liples @ <daBI=0 Y3, » dd=0. Comveady,
de=o = <dafr=0,Va = <« dpd=o, YR > <«,CEr=O.
Bo o i evHogoual do Al co-ack fowms W o o lored. this waom,

— | | ¢c= E®eH |
Bt CC=CEDH

]




1171872008 16:51 FAX 1 510 643 8497 Physics Dept UC Berkeley d007/017

e

S iha Wibhed ppaee QU(M):

e

v From s %»-Qﬂ.mm a e, Aw Ga.).n:hfaaa %ﬁm wel" CM) ENVE

a+@*y

o= ALL ¥ J%)* 'B’

ithifog

RS _Cf. e .,A e b e R A sk b se et o LL© smemat o £i e < es em % e b+ S o+ Feesee £ e 4w S e T

fif_a.QQ MM 4 Hr(H)w Qua . —L%Jumgmcﬂm \.‘01 Cw-i-clﬂ O{

Ac«l o L.Mcu& ﬁn %Lmdkaa% the ptace FAON Mt_g
3:_ch~ g.n.u ao D, M{I\




1171872008 16:51 FAX 1 510 643 8497 Physics Dept UC Berkeley €1008/017

c,u&;&rﬁw | halog

e —

o 'rf\mo.mlﬁmnﬁwiw meuf@wa(z‘Q&«a(m) ?GAM%
- E, QMMWM@MPM o
Nmrur&mwa,au&.fwﬂiuj we cam talle absdthe n#ﬂagmnln{:@ca.

pn BC, udich io H o= Vawm"(0): | o

& !G'ﬂ |

- | ]




1171872008 16:52 FAX 1 510 643 8497 Physics Dept UC Berkeley 1009/017
S - - e thlnf

Yﬂw{ (M\J H“ CND ",fff'_f_:.f_f:__f_’__'_]jfff R

E&.ﬂ &mm “]ff_'f_""' mwm_ﬂp'h a. uaé%u cohamdlosy lam, and
A. w:ﬂu Luaxaamﬁ.«.a_ ‘Tﬁuw A Ruttc ouumber ,An.h.a)g—im

H"’@ Wetgm%wmo ,f A
m%mgm§

o Examples.. . Fer a zeo fewm, AFz=o = AJ} o » f= am*




1171872008 16:53 FAX 1 510 643 8497 Physics Dept UC Berkeley €010/017

WQ,M st _éhll-'/l‘ szu.ﬂm B‘L%AA wnth tha. mhd:l:we le , ”lislog

A@ﬂg(ﬂ@bmglggc_ﬂ ’E:fo.xa....‘.is, mw&Mwn .
QMWMM made wp Moy atteckiy idudica) copia i) R™ (,m-mn)
':b)JLs-sJA- 1”‘"‘“" xeM. Thc‘gw axa ta thp&qo TxM.

m @pmj were m—&wm.ﬂ, Aince Az Sad h Mawr bor

o M Ai’wa e M aud F) um a agarsdindtin =
b fod, M g e bedb (R Do umy o
AH«»MDM




1171872008 16:54 FAX 1 510 643 8497 Physics Dept UC Berkeley €o011/017

m«&f (. M&be) MxF. G.QEMw
dovtven, Q—ﬂﬂ diffes. hM&W%W “l'eui-.m,_
d veM L xwmﬂmwo{!& tHarmthe ok o)
MM:MU in dfte ko UxF. (Thio in pert o) Lu the ddaa Mot
o wathboidy sunell pagon of o difrandidhls maniiell o iffen. o o
M%uwaf) R™ the comvdiaate space —uwmwmﬁu
MWM&MM*DHXFVJM&&W @mww
dogtlur uith o buid of “hastt
mmmp&(wjﬁnuomm?w&ﬁmwm e Mibdar
Mwﬁs.a—uﬂ.ﬂ‘rﬁohwmmww%h mnﬂgzmqpubwl' |
f R  Hew M=S' (Ha cace) and F 2 [-5,11, a dnelidewd.
Punite M by o e argmadk ag Bk ode Waidifad. |
-~ | £ _ Fu.

AL

.Q_.- - + —g——ag @ M

e.-L ; ! 4r

R

B»mmoﬁ'ﬂuwlumimﬁu. Mbmmﬂumgqusc eb over
| mmm mda{uﬂﬁmnm«ﬂzeM,&w
€ (dh adive npact), or Zha buedls forphoed. Y weE L
pome pewd | & Mbelm.gloﬁomg«i*w Fx ovew @ poud
2eM. Thus we ddus the purediol wap,

C: E>M12 U x.



1171872008 16:55 FAX 1 510 643 8497 Physics Dept UC Berkeley go12/017

“uligleg

mm a{r g‘.,Lm oven U c M o 11“(0) .u{ U ia AMA!.QQ f";.,, 'Lf.fi"""_'ffffﬂfff_fff_.

mugeﬁn‘,@




11/18/2008 16:56 FAX 1 510 643 8497 Physics Dept UC Berkeley 013,017
MMF S o ‘ . [;g}Og ”
befove WWMW'&MMMM’M F= Ew%

‘_-_13."“,': mmm”mww“w% |

™= U M.

AEM.

S

M—Mmuﬂﬂw&m»faﬂ mehww&&@m

xeM. Tha Mu:t.aum(: T: TM =M d--}-muﬂ/&a W(TxM) x.

W QA astmiing M & df mewifeld, so b postnstes au ohe cover
o UeiU‘? 'rtu«{e,L oxt<t mifumafﬂacl«xeu so asy \E

Vo= VH e,..l,y_,

ol we ean kb (K NM) o covvduabio o w(U), Ham Mot
det Fet (VDO makes an opon caver of TM, 4o covvdenatss Lihs ta abive
wahe an atlas on TH.  TM & o diffeadiably mowifeld of dimsnecsn 2u.
Qe (x“ Ve, mxﬂwwmwwmm oﬂamv“ww |
mwa{anMﬁmhxmmwmm
— u{a_/v&a{b’r:‘v Lo-akd:oud xeM. wamw&maw,'
“ « >TH o |




1171872008 16:56 FAX 1 510 643 8497 Physics Dept UC Berkeley do14/017
_nhglog

wdig¢m4qudg foQ;Mm;_ffifff“ffiiffﬁm“_mmwwm

C e e (Xﬁz)} 2 -*~~~—-V‘ xeM;"

wﬂw& %&MMMX&)M aoq!.l.nﬂgaﬁaols.upzb x..
qu_ cwu.fwmﬂ.&gga. %Mﬂ %w&aﬂ%mam&ou%m., .

.nfumami blgiﬂ»@@uii_X(x) o TM ﬁ-rr xEM, ug_?.iawﬂm

Tiw. Aq4%4¢¢ o called .égé;f{& e{iix gﬁb&ri&uAMARx anai@}thL Aaﬂka?;?

ﬁucthi.unnko fﬂf anag %&b&r Aundle , o pedks re ' |
fmqn S:MaE. puAA,:bLni' (St = x, o patlur, the pecben O :tiu.

M%ﬁf B g e 2P L s suboaipld of T,
- difammnplac do M b e sack fiir e o poid.
e abne n & globl s Gur comalae dinenss Lenad 3 o

w "t';-'ii:' oy dfodad v s bt o M. e bbb,
et

- o te the An ::fw TM ia te estangind baudle T
Mdu,mmejdﬂﬂi&m‘?mtw'ﬁj{ &m%mm&{«.&
e th#dﬂ. 1[%4..9. (0,2). MM,-& ohe. Thaw i @ beuadly
grl,gALL-'tg;na{ 11MA¢1‘§MUL£ ‘TLAQ&,GAlwalﬂr;wf:;mm;...“.W;_wmm_, | f i




oS

1171872008 16:58 FAX 1 510 643 8497

Physics Dept UC Berkeley

10157017
| o e nlfzz/os
m?.d» prpacn Ty M., Tho isoa . a{ Ta (R“B .
e FQ-“-!M‘\-P- N M M'ﬁgﬂ_m.&gw, ue 'l:iu@wfn—pmo-g lx(R“.)

T(B"‘\ '&M@@Nx
Qud TpM 1 NgM. | |
pW%M,AfMMH“—MM#F“*MW Mw.lm;ob
apaee-fes, RY, tow the mevmald tprer. Ne M i the 3D apece

[ <

:-:L])
o ) - RS
[xb T . E= NM

/// o s ﬁT&Lﬂ A&¢1yna§ ﬂnyuail La

W%WM
A ety e

oot mm@_m wgtw o{ﬂu. @M'&x,

NM U Ng M.

Sem | |
Witsar m'm&&t_ma e fams budle do o
e PRI M. Lt xeM, ad o T be @ flame ot x (a
ks basio ik T M), e wick o constud a fiber Fy thad
will comaat of all fameo ot 2. YIEL b avetlu fome, & L
rdotid o {Q}J H a Wh.&uﬁmmtux.) (a acal, mxm wabiy)
| Su=® ey Alp,  whie W) 4o



1171872008 16:58 FAX 1 510 643 8497 Physics Dept UC Berkeley 016/017

I ffffffff fﬁffff.f Qf ’_Zﬂf_’_.__fﬁf_‘__ff_ff__',._ﬁ_f_”' ff fff SR Ol

" ,w, K eéL(m,LIB.H Thaa (M-:;L,. A.g&.mg gﬂmg {e,,} o
_aankl a{ G GL(\M I_PD andl -tL "'__f;ff',;'_ der &0
F G GL(M;L&) Than

habal peclime.  Awslhu thamsw sdadio Had 4 FM -
ﬁ.m o ia TM (M.&'T*M aud aﬂ?ﬂu. u Buser ,,

~nTgle sfff ;



1171872008 16:59 FAX 1 510 643 8497 Physics Dept UC Berkeley o017/017

@

S  u)iglog
ﬁ.,,.M A;,u,oaﬂ WM)&?M xwﬁm}((x)o, |

; vy Mu.ﬁﬂa.au%addcma ,;m m&ﬁirglwu X o
e deick ygxwmw }MMM&MW
&WM&M(-MQM) oLTM -

qumm (PMM Heff) o® MW&MFMM
MMNM | |
Tanwa: T™ @mmma faﬂ.ufmﬂ M‘U'u-wﬂlu»ﬂ (MMWMM)
ke W XM z0, whie X b ta Edar
 For axeegle, X(S¥) =2, A-OMJMKG*MM slam}mm
WMWWM& o in M“mm-ﬂu
wc.emui /ﬂu,st Bt ow Ha dows, x,("rﬂ =0, a»-.&mwkw.dz—r
M%%MMW@«WW&M&[%
boms budle wmwich monchin, we ase hal ) KOO0 Mo e
o wnposikl do condtuuct & panovthe fild o] fomeo o S

Such filds of fromis ot sael s cptico for frrbiigatioi, vectin
crfbw wowes. R i tha nadial vedhr (i -.arub auad,
T8, o mudt w:tm (tha polaigaticin vechrs) that ape

mw_‘_h mwmimmmt«ﬂui 28 camwst



