Saturday, April 29, 2017
9:41 AM

— -N\
1L . waiverse Y3 et Some Lime Jontaated L7 o G-C Heese o/ /)d . ol Ca heat

) eyl _ Tmb - do =c  1-f 4o g gl
H'= (2) = 5 < > ax=J3 a b D * J\q:’s_o’t‘*"a(ﬂtw(% %)
- L%
$ .L, /;a.m: /)M oL G.] =5 at) « ¢t 3
=\ [}
Pe # S ).t
-l
/‘\c ® O 3 () x t
o Ht
ﬁ\; o (o '—‘b D-HZ) £ e & L\;v( —}-a 70 %ac){ anrj ICJCI'-'\M ):r ")'-"J one
4
Rmm'ur ot Hlase mu-fh It LauJ or & donisoat cortibtion (/\a = ‘?6 t
Ht
C.’w e ~L=l/.¢ /.\A“_J.h'\'o), 8\.-4' do e ciIDcL"' Homtag . F c “e

cont o2 bt 5‘--:? Wall e ey -I'L.'-..j sceles T'I:'R/<4+}7

w/ a4\ yes.

Er seell o (Ce-r'*) Jl'hzs\ = /AR o mrncat
¢ Lp-rl-]( =8 (I!—"')L -('.lr\Ls) o) /,)u JQH'.'A‘:-'P

p—

o Lagernediade o could Lc.w_ /3;\ or /5,_ doniaeat

O‘ﬁ Courst W Com 3t ohscrudion +o LelP r“j“” ot 3-4;+ eru hucL plll/hﬂpc. ve l\nw. (hnu o4

ot next +ime )

A/.-H_'. ‘—TL,_+ ua\;.ﬁ /&V J-A.‘,m.-h_, oY e.-‘rl_) 4+ e (‘/\.‘JLL) ;..4).'[&417 ) a(tdo) 20

Lecture27- Cosmology Page 1

¢ do = J%J-l: v/ jﬂfg'z‘-{‘|

>

B!

2
e *



Tuesday, March 24, 2015
6:57 PM

Co’hcl";‘ _l[_ Ou/‘ u/\.'.ur:

LDJJ‘ Fre e ,Ca/ﬂ-tv! Fhet o FIZLJ « atverse o’oh-‘k-—‘l'z‘! at Gor[7 tines L—; GA)'\LL-‘A/ c+L¢/‘
-fLu\ Vacush 4./L¢.r:~/ Past Luwc (ﬂflju/\ w/ o {3“_5 Scnj . ’/’Ll_-:)' 5 o‘F Coulit & /lob..zv'

!4)\,’(,,.‘4) ) +L,,»-SL 4 ety net ubwlc.-lt +k Cccc SFace 7ty pef +le /g,r...[f o'ﬁ

co“.—,f:’c .

% (<curreat volue He Vs Mean roble )

{\_, (—‘—_ "
v /~— hea sufeble

(&4 =6 X
Z) = 3 Pl &(HI/AH;\,(C

2—/)+°_‘, (:l:.uuu Vortews +-pes KJt:\tmf)

é—ashu’uj7 v JA Fohe ScaSe ca 0[0541\;;.‘“04;.( Scfeact s 0}1/10 s‘eJ fo aa Cx'.)c/‘.‘/\td‘)ls-l onc

o rgae +Lg—+ hu.cln aF GIZ s -('Ll_ Sehe Stace  We cuanof ”({'{o.‘fc " aA7

_Z.- -ﬁ,c"- oLe }'\6-7
tesd  hesses . ):;,+Le/hv/el

S.‘SAZ[}L:M SOU.ICZS), +L9...5L\ LC Coan "(_x/(z/f‘-\c,\-}" {a7 OLJ)‘E(\J..AJ

chhcla‘jy ;3 1'1-(_ 54uJ7 o~[ +L¢ +rhz—|/c_'7,'4j L.‘.\-/or g-c Oul waNerse, ,4,;J MAI:I’I-C

+L4 ¢crterton ‘[ar :.A7 LToeeﬂ e,nlef.‘h.zn.‘l' . b vJenl'{ fe,)zo-‘i' :'-I—Jel'p.

Sa ;,_;Lo.l do e a%_)‘:(vc ? ,/7IALL p‘[: our  |drectse //.Moulgol e s +L¢ L yroglact em[:
| ) !

as-fru/aL?:rcs ) ——Z -/—L,"S) +L< Jc&o?/tw‘ S—IuJ7 eﬂE .r-/c[lr:r hovle).i :\ACI‘—J.",-—} Lo+L ttu-(/(c.l'

P | rs.u:-(-a-’—.('e/\n’ cHzc-(—s Z\o-al_ WA LS o ?/5447 < leer I)redtd-‘oﬂ o‘p Low cerdetn Sterd
:LQL,IJ lacLou(J °'j- tlesr /UMTAQJ;+7, stzc¢ ) ChISsTon fP(:'Irc.' etc, (/{{)n’\

olaic;u-":j +LL-\'C “5-};4.‘;1,;,,9 C:,,‘J/“s " a,‘7 o!,,‘;-}af-F.‘e/x ‘L‘J‘Qh -f’Le_':/ Pl(J‘.¢+(J -pcu..-l—_rz;
c,_c-(wa{(7 3:\}0’ us I\A')[;(/'\B"hkol[ [ ‘Hrt, AoA“f’f;u:'C\[ ycohcw‘rj 1“'\,!'4“.)(* LJL-,"(,L +Lz.\/' l}’L"’

s hnu.‘nj , i€ e SLG()c o~{: ©Ul  alverse .

Lecture28- Our Universe Page 1



Sunday, April 30, 2017
w oe————3 TR

Eh.‘.vs.‘.ﬂ Sggg-l-rg: _ZI we ,ue.l."d— e €hiS3ton _SIA£<+IUI1 1 ” “H, 'Por [ s-l—:.‘.lch qu[(,

cad then obserse one  thet i shifted ) ” “” we can relate  +he
T2 of He cedstift Jo the reladive sizes of e cniverse Gc+u¢<4 L
[ Ge
+ihe of eriTIRA ()nn) ﬁ)=\ cad obsesvetson (aow) , i€ _—Nc = 0‘—.—-
Xo ’\"- No e Qo - Ce
Qlishf" 'Fr.c.“’nr: 2 = /\6 - r - I - . -1 = Ge _I > Ge T+ 2
e ohiepwe 22O L, s> CGo > G ) e, CXPeasted .
: SO p /
Reeel) #hos H=% 2 H.= &, (bex€) = tTlo) + (£— 4o T(ta)
Clow cedslhifs Ce ™ o + (2e- +4) Co
Ge
T T Vb (ke- ) Ho
_ ' o
/LHA z = L+ (te-toy Uy - ' = (*0— ‘l:,_\]’,o =¥ =~ {+X

wit bJ‘ulJ l:\(g o
lcuu-o -J'L."f
Assun.‘ﬁj +le \rs\.d- drevelled o =t D Lo-te = d = 2 =

J Heo
/J Z, con we Tadepradintls

W Cen Arsdure heerore +lrs 7
+lx

s

— f —_—
I, motton o Aistone i c_osha\,T/ Ys Gute aplreceded, L cea +leake °~P et leest -.C‘w,

it rotons oF Ainderce Hot o v..u-r,l,

¢ coocd taede Listoace - Hois one i3 uchl A compotedlon Lot not "'l\L-7r.‘zo.} Y

o equal me hstence do o dipdont -L;;;«L (o For 5 o Feoncs waw™) Less J:/m-l? dyek do observed tom .

. o\nsu.uJ disteay Yo o diwoat e‘:juf (ol tadredy 39 dshae oF the $ine U'F [.‘J\..+ ehlston Hed 5 obsesved
hou )

* G’\Sh‘af ch“r—-“oﬂ’ + HXisdonce Lo+-a==~ Fue Jhs-fcn"' Sou/ces (ed' =I\{weu.‘nn4-l7 tle seme dimdeace 'Gﬂ-\v-f)

¢ cmS»\oJ‘ Stet rg: o~ Seartl — He (u)-+[_ actoss o Lisdent Soura (M-l-c Heet 5 contrast do ﬂnju(e.f Szr\c.ro\#ul
Flis doey nof m{)oAJ Wit Flae sace e objeet s Law,} L7 ‘w\cr ?orc‘ss

A A con b velatid wlen e Lo e Bl geancti s Rty ctsmall elilele 2

+L.4.? 0,-( cre o-i\l\uv:’\z.'-‘Ll-7 +\-‘- Sche.

\/d' tae¥hs Aisdoaq Hhot Ss bﬁﬂ‘r\al r J4cn-luvl cr_.aJ{ts S
\Sj reesared £lax

L
Luh.‘/ms:'l_—) disbence s L= “lwd, ¥
) L v T olerh us cdedde dot )7
laowing L cod Atasusing eds us calenlade [y vy

‘\)ﬁn-hmll b Kliaosity Ff sc
L:r [ou r:J:LfLI— ola.st/m-i,‘o») we con wie o z=d| aad combined w2 Atosertments
dedermine o value -[—:r Ho M
Kh < 13
(d‘o = 70 v 10 s ,‘lljc 3 JH R “. Sj H:”:a.a Pr.rSl(_S Pc,r,sléz 3-036’(‘0 !41"\

t
'lIJH = F: = e [)'.”,‘a.n s

):;r lt:.rs( ch-sLJ-F'b +L7n7; ju- m,cL heolt c_of\pf-‘ca-izd ’

Lecture28- Our Universe Page 2



Sunday, April 30, 2017 MR, C, v

9:42 AM i" _
_T;r.m‘nj to the otle- queatities Fo b Jdgmrma\, e Lne ﬂ; E j_rlrﬁl/) = /oﬁ‘“,,
Where p“__,,: %’."—,2 55t
TF Zsy = < total earss dearity aceded 5o +led
*lea ;/_=o_ =0, te. *+le watverse s(:r.ml& Elos,
g g

O“F course we h-!ca Reesulheats at tht currest diae 50 jz—.‘,, = 3 H_,"‘ ﬂ;o

ﬂho : Leolc ot a c.lu-xf:r o--\;k wie |e:r.| ra.u:'fC-‘HDAc-l 5101(::4-; +o :A'{'\Cf ey

TE:.. wie  deasih Qp 4[.,.74415 4o G-K‘l’rn-l')e)e—( +o ’c.l‘jt f:,.lz.
N, = 030,

“O"\'lo" C ostre /\l'-'f-rauwz Uﬂf-l’* rou-dk (ChB) cursiey '\L\reh relse [JLu-(':u.j a¢+¢r qu-
.fc;.++=r.‘,.j (OALL (;,P*' geach e '(;:rh p.t..,.:',’r._, :—.-"‘e-h-r)_ U{_ Aeeswic e

tlonal drstrtbatima wf T 21737 cnd lenee.

=107

Y

-3 —
Recellts pro=o ™) o ®a 5o /o,1c,>>/>‘1° helees  sease

jlc_o : Frbn our wndherstoned Yy 4 He ch B, we con prediet calsodropies over
[ l'—n.j-l')'\- -fco.[t 5., L)L +L¢/l oL‘lJ’d/vt 'f’l-{ C-v-j.,Jc.r Sl e£ +’L¢ =47)'o“’fo’J:'¢J'
andl comper :'A) lo S e cea Je.-l‘cz mlac "'Lr, fl)a-/-’o I Curvetare,

k=41 K=O K=-|
T o
A A’ﬂ ‘/QZK
(] = % R
N K3
3
> >
Eo e, S,

Ou.,, och(qu-,"m\; :r\o‘,"coﬂ‘< ‘(’Lr—‘l’ I< - O :> -j?«:_o - O Qr\r} —(Lh+ = l

~ O
o
o ﬂh+=52,,.,+%+%{;+ﬂw——n 5 S, T07% o0

Lecture28- Our Universe Page 3



Thursday, May 4, 2017
8:16 AM

Puznlzs da Costhoj_"L

Dc-rl/. Rkt The resoli J/Z.L“," 0.3 s deyerniacd -(-\,,,1 <lose jue jfnu:-[-cﬂ(,‘a/b/
dq-/ucr—n‘zs (L7 hzr_n-l-"-t)f I‘dc.-‘-‘on../ l/c‘ﬂ"-‘\l-“.,' e'l: S{):fb(.‘l\-> Jal..y.‘c,:
n.\J f,\-rer.‘-j . Ress Aach N La[.x +hen 4‘7¢+L¢r3_
/-’Iawcvtr PR ::.[Ja '-lb{/_(_ Aode CJ'F Lou huc(« Aette s wit "’CC': l.c.
Le# hucL [“AE-L-..-: fodder 'I'LUL 's - TZ-a.-I- amouat _ﬁ-loo x 0.0Y '_‘-'O,OD)_
Js lofﬁlt-? due ‘o L=r7w.\-‘¢ Peatir, ({ar-+n4sl Acstrans sf
The blance o St PR E —J?-do > .26
®  Ahusd lu NoA - luh?now ((‘mu “olmlc "]
® Aest l:\“\-’ wet NA.C.H. 0.5 (hﬂr-'v< felsl)n-c+ L-(e 0\.7:‘::":,1.7_ BH.s’w\-He.prr-IJ
Att nga .f-éu.rs,c-"c-x
* Nest [:'/-Ll-? l/loA.—BuI?oA:( (+L«. i\rejrgh e;(: B-’*J ’3-"\) N\..Jtobpl-‘fu,‘.x is
r(.‘-\r,rbouj 7oaJ at Pfl-f."c.-(--‘nj e feloiue ogvﬂvlnn(ci Seea "QJ=7 ) 5u"' a}.sd
Caso to Scre vP l:7 h.a!rI?.‘,\? 3 g5 nl\(\\l’ﬁ.hsy
° Rk H’-c\-? el ‘ (5.‘«:1. L..(- wu...l-k sheor eut 7=L7.,‘n\
: C.¥'?oa..$? (Cb'u.\olb-j}v 2] Pl‘-l—l—u.'l'lf WSk A-OI Yo u,\lr_-‘n PQ ’\n.,\-:eJ l\.-_L:.'.j + e I.‘..{J nl/
? Q
34:1.'ll Aludrlaes]  not l\ur'(' u¥ He uc-.\c snderechions Lli bt 45y

— 9e5 ) ".‘:L'
Ww. L.h.P,j ? P°555!1|7 -flql)l{'l\c,.-\-f\lfs ) Kk Frodes j 5 per %

Dr_,‘.z_ Ep\ Dor lc f-AI.I)? we i CO-‘th (é> qn:lo-j-/ w/ Dh) to ch‘.b.‘f Our lccll- e‘p

Lol-\l\[(.ﬂ ulld(tl‘s"qa.uln"ns of wlot malias wp Sve = 0.7

Lrj.y ;

(WA expest (cad con egw-“_-h_\ a conterbid ton -‘-\r.,/, o uro-(;-.u-l- cacrsies
oF guerten Bl i e SR (# ooy oF 5UOs o Thor gruid ctete ],
TLrs contrzbubton woldd ok much (ke o bh)'kn{as‘:ce-l constont desrm
Ajhu fa E e Cons . RMore on s sn e msaade

Bt Hem v bevn #he “cotnerdence problen” wheel 5o thot R diludas
w/ 01-3) wLI[t _ﬂ_\/ s coasfont e, {JQM\M/ we ohrerve _ﬂ—ho~j2\10_
A e jore ladey? Erer he Ausbsgpe 7!
Aeteill one wetled 4o cddigs #os &5 4o Sabroduce a0 Sealr Field B tudo
EF& wirl & ‘)QJ‘Ar.J VgY +lar 5 slellow: vier NS———
721. )-::-'ulhwm 67\.g4.‘.f {ntvl\r_l:
g+ Mgt XG0

——

qets like "-ﬁraJron'lc,(ar\IVA:a5 He cvolution oF b

Corbtad o/ a slllon c.‘-..)L Pa"n.ff‘ﬂ, (% snall) | e con hewe ) b r_,\fmx.‘mxlcl7

4

Constont by slewl, &J:)u:-lh-j. Howrver ia #les care Tmy taclades ‘V(“’)jhv
~———

Jork like Aj‘w,-

Lecture28- Our Universe Page 4



Thursday, May 4, 2017
9:26 AM

CDjhalojl\<o-( Ca.ns-l—urf )D,.E,ngh'. L\/.‘fL I‘Gan rls 4o +L._ Ilal\..g a"f A' we cea g.mc.,.”7 f=+ A
Ls{ihede on its f—XEec(t /u:.\v"t L-) cal\-L‘J{f:A) Uertows Coatet) 5..1.‘3;5
‘th Pnr*.‘:,lc PH:,‘:.:, (hese come ' o +7 ﬂcJ N

- Aﬂﬁ".‘hz « _57;\/\:-(/7 s Ifea.‘lr_n'a—-sl7 é)ro[‘c»- (:-7 & —f:lJ
+'h.[/-.'r5 < n;«—!;h)\c‘l.‘g fo.[)ec'};-‘-ha VB—L.( Jl’f.jtl\ _{;7

Somne  cFFective l)o-(ua\‘.‘,.[_, c.j . ]5\, tle L:.‘)L*

of 4l {,.4«»-}}‘,] tepresents the encrsy released owol contribocks

to A Lk benon Hot 95 codlimsodion whal beeokss clivel
.(7;-)&..4/_’ contr Odes lOug_\}qIL <aersy J:.,.;:J-, (L:u e lewe
flon colok g Jx3:CeT=LEI ). wlde vh edonrek

s)hﬁl"'l‘) (,7,(_1;,‘-‘5 PLg]L tloas dlon due 4o -I—L. H.‘Sj': Cn-.+r.'L-/1J
C

IOWcV .
* L abse jc-l— e certribtion !77 a-.!.l.‘,j 'rL. 'zu.g-l)o.‘,d— <hery tes s‘P

He Stenderd el Lol Rogll | o fld b guanticed o
e Cire, of herronre exilldaes of Vernytr -Oty..m.‘c) ove
eacl potor of space (+l 'Dh:’uuu-) tadelisg e L l'\nlsu\-“luh).
Bat wr baowr #lat grentnn o3 ldor Les o monzers jrowJ

Jtte 5@ chersn %L(r’ R Aou'lr3 =.” o'r 'f'er. we e.lw.‘en.\ |7 7<+
00, bt (er wseal 1a lx;.;uJ:. {)L7srcs\ we eapet .rahz-tlnfr, e
'I'o 'l'b-l—,l. ouwe/ <t lwsr G./\.u)lp }':-(g) (LC7¢..J- hr)’ So  Loe CAA4+°££

tle momtadan Sadicrly of )'\l\, ‘(LJ.‘,\) a c.,,q-,;S.,.-l:m te A
-'C eccke [olﬂg"v\(,

Wt 2 Shacred? S, 207 5 107 eV 120 sdrs o nopecdde S

[2“'\"”‘] He 5 o s-‘\— +le hore cfug}"_\, Qv-\-,ﬂhga‘s‘l- I.)PQL("HS
'C,.:.,‘AJ Far-(-:}_‘c I)L7 s&eS /nrf Ao[aj-/ -

Lecture28- Our Universe Page 5



Friday, May 5, 2017
6:37 AM

&/7-'\ As7hﬁg-‘,

OM .'hl\r.l.‘n.k..‘7 /‘-\M??l,‘n -l—\go‘-l..(z a‘c 0Ll taatuers< &S -PLu_-I- £l Loh{)/.'“_s(yl

2 - D
cliost c,xJ..,;tuL[> o bedder U/ alhest fo edi—netter, m_y, Ju/;.-lc
tot ke Sioderd Nkl sens te Fonr werly cqunl prodaction o
eecl, D«.er; J\—rl)r.‘s-'nj b5 thet cuen -I—L.,‘,)L\ +lis  Stens l-lee e
h:.n.‘h,,_“7 one sled distr:0iqt0a 4ael=7, T e e o Ll 4o
Cor\,) Faes Sn e watoerse , cotee) ep|.7 Chrounts Jo a drHeence
ta hetter el obs—hetter a\c o1¢ Pect A e L;”.*em . //_{,14— Aeens +led
c:;rL] en Pt wntotese wes Cek{la-SzJ o-C— o /o-}— c‘C Hetber g%
artt noder wlidl (it cold ) canlilided amey cnd wlt we
sec now (sl MHU\ Sy Heat 4.‘4\7 Sardiel of,’mtﬂﬂf.
Beliecn it o ek gekbing o shell a17hm4r7 53 even herder
Tlew 70\—(--5-5 Ront of &« monttel oac (lrh con be cclicud
‘P‘,r trenple lb INesiny curbeia x)*\/kc‘/,‘zs).
Tl s sl on cpen quertion, b Selelorov ab leest cawmcreted
Horre wsseatral conditrons -E,r ?c,\”--l—:,s en af7hh=4(7 ol
Gatverse w3 bora o/ a;’(,.,," chovats o hobdber /onki,
e B"\J'Tu\;-,-l—.‘nj processes (QL.MSQ net awmber o L“”?"")
Howeuer o process et tacreaies B ocdd abo facreese E
o CP—vro\otrn process Heet ‘Cn-wrs Kt |)ruc,!v-<-F"nr\ overs @—
l"("’wzut/' Permal -.TATJ:\azfuh weuld  se:ll Jriue A = A5 zuen
Lo rdes e doFfesiat.

< D(_l\w+-/c ‘L\roh ‘(’L(_r/‘ho-l CT-?lfo.‘u.h

Lecture28- Our Universe Page 6



Friday, May 5, 2017
6:48 AM

3 r_.u:hu.\..‘ r-.—m(c; L._-H— IM-A molt  er ,tss auUfn:.-J l:7 'l’L. 74:!:(54.‘-:4‘/_) J1=J¢_[; -ﬁ:-rr-'l— PrngJ‘tJ (.7.7 é\.-l-L_

T:L-lm.;sy Prug fem :

(’(Or.'ur f)fu(olth N

_)_Z—’l (ur lé: O) *s ,,c-{.,,.”7 Oym \mﬂ‘a':lc l\ﬂvl- l\‘?n-f’ wnder +Ho ﬁfow"’L‘- D'p <,
LV'L c._.,,=,.+l7 Jee .JZ_—l, So Gi1C we :ju.,"(' LJ&?? O‘(: Conarfe e CDvlr/l j.ﬁ,+

st N2 | cad e el Shosy Here, bt ot mobroadion dor dotry 3o Hlrs
Compuats ‘l’o [ ‘{;AL “'vm?::)',

Lu o umerst o+ -P‘n."*t agc, tlord en evst rtgron (et wrteia +Thu) wl=l
Luhu(_ acvel éum ‘n cn.u!r..l (Ad.'fb-r.‘)"‘ Vot +L¢7 cre fd(\o.le-"‘:)‘ (17 a c::Tho(.:)-.‘co‘l
Ler."l.al\. /4-(- -PLI. Lime -J'L: Ch(} Lue) LIH:J , +l.c LA Wag L’ <
CMJL 4o L\..u(. hpn) Cc.q:.,l{7 J..“Jznn.ud-(_.l N;-“.As . \/r.J— +L¢_ C.hB 's
o[ﬂe/ueJ Yo ‘:Iz rthorl.’,a.l)( Ln:"{'\of‘h ' Zcb&)olc w/ Clronacaets j

> { S

Qb[.‘c (al’ l\n'\nﬂu[b) ()reS(Lh'. (/\/LLA.CU:/ [ Sc-vjc S)hh("f.; [N L/LC() Jv&"‘:.(:('e/' s Jllbnfa'ttou)l7

éﬁ:Lzr\‘ e weuu c_-;({Mc‘P ‘f‘L‘ {)Iaoluc-{’."sn o-p ot (cu—J-l— oAl
+°{I°|es-"€ﬂ\l e‘.r.'rzf"‘ e, "\A)A.L-H‘g hl"\-{\o(e ) Ptl‘ (c‘uT—-H? Ce44¢c4‘J

g/{oh:_}'/l . B.,.J’ wt q,\;;;[ur_ no "lnAaI;,lg, (c! ur,n-‘!LTﬁs)._l 4':4\7 Jtﬁ?.'-}-.{)_

4/{ U.fr +L¢sL (2N klt L-'.Jl‘t);:d‘ 117 5!4,![)9],'".\) -H,\..-f— -I’L,_ waverse , i s P-.)--I-' underwedt Salne ')gnnJ. o-l\-
[

C'K()QI\SA'I':.O..) E_Y(Jpﬁ-ﬂ‘on oKe (‘-5 ol\[\urﬂl +o Pout/' )C--J [ t“ ) - /LIA <

d D—.r:’-j .":.-nwl-.l-.ac,f7 7:-...;4—],.. —W_‘-'-l e.:-L__.I(? lﬂ((-l\t: o _S‘-#_-M.: r.‘x:J I)a.‘4+ C.A-l Jo :-\'CI-_‘\‘:‘QA
Cﬁa(.S 'H.L u't.'l\c.""’uﬁ:ﬁb " 'Cnf‘ L

’ __L’J: Tn-p‘.*.‘w- -cc.,./rgJ éi{_“‘ +L( C_hU ey 'E:rhz-’l TLcA c\:_,_7J'L;-,-) Cc.,IJ LL\I[ Qun cn....)..“7

¢ onnceted Peier ond o “'('I “ppesr +o Lz ( hasedl oa Pt b 5ruw4‘l\),

: -—I-L 'L"'FL"'"'“ occurre °_‘£‘-" "'l"“’{"’l‘J we re "l\"“'\t-l,-f'l@h Hoeir Jcns:47 coulh b dflided ! = O,

Lecture28- Our Universe Page 7



Tuesday, March 24, 2015
6:57 PM

6[& n +l.= Fear View Mirror

L chmcted witl gecta] reletiorty | o Lone erk Lo dotag PL75."4.r thet provideet tLe
sore velue of th -fpce-l of |=5L+ te oll <bservers . _/[.“.sl comp fed w/ +le Dcnernl
nl,-nu-.47 p.u‘.tlxh Hot ol lows o {,L>,.~¢_r shootu apleas the vore o oll tactil
ol roers  tored ws %o J"‘U" wp alsolde $3ae (cucr7me agrecs oA exect +ne .rC)\q_enc.\’:)'>
ond .(A-.f-[:r.J c-e!ot\+ o w?f.‘oJ Sr)ncc"HhC wL¢/c4 certeda 7=.=ra.lfuJ rofedftons (!»ooré.s)

Rix 4le _{(.,,J—.‘,.' ,_.,,lJ +ime  axes s ‘Pl\hi a”aw.‘n e Set o'T' .s‘)hu\ﬁla-wuus cveaks Sa one ""\’th {o

Lq-'t, Sl(..‘“- l(7 o‘zrmJ-A‘f +ine orv‘-lh‘y Y -n--PLer:

. e—_‘-‘l\—,hucnus ‘h K-'(:_,{vwl- ack Y’ft'
NG
ZQJJ.‘th +o '['\.‘.\Jh _r}s;.(.l-l-fl-l J.Lajn-_hs {;{‘c ‘f’L.LS u.s¢‘(-r_| we .Jjo al‘?icnuenj '('LL /L:c:»a +o (CJC'S\.‘A(

ca.,\,;‘!:-{? 'é:of\ :}Af[c +."f~.c—olplaf.",-j Yo O Acww 'I‘\el/“\ Yo derns c£ I::SLf-cea.eJ i

Z—: l,,&,7 A Izlr.-l‘.u‘."l7 }“\'“"1’(‘ (&m Saveseace .Q [\L>,%=s) led 1o Roasy 7.4-|<r.,-l.\n3 conclastons

e T Posucer? roep (6 Lowats ¥ Hronlation) or SOLT) BT 5 4l relevot syhnets,  Grew )
ad all sk Framsdormodtons e s(\ac‘.frz.! L> Constants and tlede Codoston +o Cordeslon coord. 5 shems.

- All quentiites Tron 30 Lo oo ke Tu,,lruJ t 4D .\MIH,Qrﬁj eneryy (3D salor) ond Momedum (3D weclor )
oLl e, warfis Hem tse PO

* The 3d->4D progion Lorcedd ws Yo veckeon wl Hee 1;,‘“9( notbon ob teasors wlnde ﬁ‘,\m_f:;, seolers 4 vectors

© T constaction of denssties led cs do P condision Hod o 1D cmrgymrromecton dewsry s stoes by T
b gt counsiut tesls Br doesbie ale bhacter oF mershess pertcla, e.g. dst-07) P, = O

¢ The ouerarcht. P'S“‘"l’(‘ Fron o ndh o s Llows & v s2 P IM™, o

1
“1y eted me ot Retre ta Cardiston coordbndes s ( "o |)

s

Epilogue Page 1



Thursday, May 2, 2019
3:29 PM

Dirk gpeerc) rdanuity duedead Py o hadde pecdect, e s Lolloned Erartetn 4o commider
hom e mshr quawaliae Mewrtorsn goarily 4o o reledsustie codert. Tuddad oF -J\l,w Esnstent
(0, ( ik w0 dod e s Mderestieg tn i owa yislt ond bistere) we il eddopt m+u, approack
uL,cL Lr}ﬂj e discmion ek more b le ot o pue caders dead  Fle otlas Covees .

_LA L'\'J‘ffl*’ we IL.A--J o+ [[V[" oo .ﬁh.u.{?hg ‘a u\.?r_‘n curveture /Brgv:-i-; N o.‘nu»d' _E'.r 5>hm+r~/

Hrasfornnttons (k4o dftne Feasers) arc ia dermns b comteot porencders ey A= ( oo ) = ,1‘6‘7 :s )

"‘—!Th -/l"l/{v _,‘ -] ¢o|’8‘ ll
Homever won misbe ot de Mgemaline” #hs funock bo o Bt avcomodades position dependeat (or (acal ) or
ewea ar'a-.J.r,.,.) coordinade Frenshor metrons . s reeas - “L-‘n_ss:
T fn o Hle hebe en hang e, Cortesen () o pules (et pas)
o T dervatne mort be redePacd 5o dhr DaT™D LT 4 0 demer D Wz Oa '?‘L

Crpiohflel Casnection or Gonge Rl

Aot A Ly Stn dome on M7 bt ton ccammodides akibr connlibes |
The aext L.Ls Aoy is o et mrtect owselus 4o {ML(, te. allow He Jeonchy Fo becarne J?Ach.“—l .
To do 50 e fwtredece = g Bold Lesntre berm Sdens=fiodt N L@, W1 e
Tle m..L.s.j Hheory 55 new Hod £ 474.».}4..1 Specedint cnd allows arL':-(fnr7 coordincdes | ead alsa 1 Leosts s.k.‘,\fc

¢ w "
47,\”%“] p,:,.c‘.!\lq "‘\rm ™ e steasght [iae Action o Fre Por'l'.'c_(bs - j(_vJa.‘c mothor ‘n curved -Jzohc-fr-“-f

L+ 'I'Le-r’ con L,. qr';’n.l Jo J.:u'.'u raurd, o o ;Is...g-l-fu S—Lj-:-‘- o onc .-_,:-l-}zo.[ Jesbesedbon, ic. thot
i+ (u_ Shooth a~dk loc‘a.H? C’\-‘.'v-(h-'f' ‘o e (f—'\‘oo‘-‘ﬁs = fatias lj\—-ﬁ\'qluu pm\ctlllc) whil Agas _'1&_4,5,‘&&5.

Horeser G predichs 4 fomatrn £ spasedine glonchtes olidi mr aet smeorh neafilds, cqe collape 4o
anL ths —l[w-s\,\ G kuu.’r,: Aowa ot the s%-sulnfh‘j, b (:\..“7 QPIJI-\'%“( outside A:- + wheek heeay
Wi con wse T+ de explon +le Jeamete both tastde ond eudtstde of +he hertion hich leads o oll ks
£ baere  rerlty  (mextnal exdisiis) =nd ontrtond oy Pro\a‘.:r\s (@M Lo P.s,,..!.,c)_

A,J I.\},__IL’ wl Con 'l'Lu..J "’L‘S +o-\ =+' 4‘\4 wLa(t E.A;L'.[-.Jo._ —/: reutew wLa-"’ \‘J-a-lf J}‘J 4’L'.'s I-u:l:_

S-for-hns Sone lﬂ:mv. d'? ZCAu'r Pn/qc,-m(,.:’n T 'Hrhjt __{__ l«l:“ |¢nvt M there, —II“Lﬁ "['\or an Gwiore Jergrter ”
g

Epilogue Page 2



