b luitid  Covdifipus

Mowr Voat  wre bgve oosived  Eimstin - Boflzmman zyaaé'ms )
art awndd Vo olrive Splutirns Huad slgribe Ho  comsmotoy
Argryafions,  Tor Yais purpese, A imput of imiial  periabebip
Slzao-ém o gpeeid, which bt i #is Céwﬂé,_

b4 Th E,'/z.;/ahd'%zrmmn E'gz/cd/fﬂ'u_s Q/ E,l{y /liw(_s

M sfeionkly sty b, oy k-sast o kst
5«4’5{&9 /<7<<7. lo Vot éiaLam%m/ 2Tt 4:47 F‘f,{dvﬂvz
514'"/'{‘/7« upf«’vx/"md‘ib‘»s on te Boll2anans %»‘fm £
rediaticon

@/ﬁéﬁ@:—f/'i&/uf/f’[@*@/y«?fe-%}}{ﬂ)ﬂ

Fired ,  dervatives iy be coumbot a5 O(Z-), sauch
Haf arx ay oha/ fepms  Haaf  Lfeabure an ,xplic,'t‘ Lact~
o‘[ le Secww{/ Mo pocilies axe  dug o Yoo zéu?,e
Con plom Sca"ﬁ.n'uv/( rabe U, T-3; @) (of He cguation for
f ﬁc»az,a—m 1}(/061?) Caed  2usHOVel @—7 & , (B =
dimg Ao Ho Suppression of ol vnikbipots /»?Ma/ e wonople.
We lumee conn “p awith He, siem ple Q/pwx/«tvu#'dnj (cendf
Qccrm(;% (91— mewtrimos)

@+ F0  Medeo

Mest,  cousicbr Wi Emnshtin. Z?,ﬂﬂvlfd’n_

3L (¢ Ly )t B F 226 [ Cndutly,d, te 6]

Here , ae ﬂéfaF Hy Jernm Méz, and  Avabe ecse a‘;/ e

foct toat  of eaity bonts ,  gaslichian comiinaks ope
waﬂﬂ-r’_

¢

pwH'MO? talia o Aominafion ‘t‘t‘? cnA So

[~ ]

1 -
o :?, /r{o,(pq,a.;-/ we wse Yo Frizdimann 1%.«a/f0‘44_



72 T
#=f Ll sul Wt ax obfaim

%/... ’(f - 46{7 2 é (% _i 6;* év

v s e[ Lo u)y (F e k)
/%4-4/"/ At M.ﬂu{ M,(, MA‘ﬂ ( !L‘-b m#q}na oé/yz;,'{é 140
., fotl Lneral m;j%

e.
{v-

&jrCy
Stch Voot sz cam  Aerrike chove z%amé'am “«s

Py-y=2[ (14,8 4, K]

Hixt, o{i/ﬁ_aa./—fa[c and  subskifuk  our  simplified
Golfeomann egabions from above, swh Vot ax offe

Fyed-¢'=2d

The second scloyr wmthe z?,uaé'cwl felle e, Hat i?’—f_{/
tep Yo corwctions froma la}lx—r mellpsls. HoT plotonc,
Heze are Supprsied Awe Yo Cormpfon scaﬁin'»«ys , avteraxs  [p
Ue ruubrivgs, Howe are somall cortaetives it toe M
(W Yue  present petpeszs. We lunce obfuin

%/’,{ ted' =0

We find solulions o Hus zﬁ«cﬁ'a’n “pisg e anggtz
Foc ol el Lwcts fo  plp-Dttp=pitsp0 =D p27,-3.
Tl p=-5 oy aéqus 4“4/7/'0%/ /3 ,/ Fee p=0 Atocls
& oxcited Vmﬁqj% y o w1 & bocd Ao W oOserpd mzpanic
peslecrbakians, 5@&54’/«{1‘4«; Heis gl mbo abbove -«;«aé'owz )
wt fimd  He  aelptionn

F=2[ (4t fu ]




Hone , Hi ploton aud mealrizo perdusbabions o Congbut
et JM% Yiwmee a5 arl. ﬂmow, Simece f‘tafa—w; ancA
wutrinos  wsed o e Cdup&{ Mm nee e o*’l(vuf»&-«} y
we ey Set  ber @[4/7,)’%'[4,z,—):)?[4/7/.)52@[4,?,-]/
Ahst i 5 S mz% e A 5#[1‘/”@ e milof
Cu—np/fﬁmal

4s for CPu, cm@ém; @t P =0 wit 5/ ik = -3 &
we  fivol  Haat zo

0= 3 (@), t const

A cmgfa—w/im‘? quaé'a—n holole  for T &7“« m’q‘&“”"[ﬁ’t
o5 agell. Whea Yy sty ferm 5 zer0, we @l H,
fnrma—n/ﬂ/ lbe—rwon aolikritic ) s
conbri futisvs  frovn 4 non-yanishiong conghait- A
Socurvature (as Hese Ao mof clzaer the  gu it /Z«—b%é‘%s}_
Do adihatic pr.r;(o(_r&d'l{@us y Hoo aoter-to-tacliabrn ot
iS  constant a/w-ryrw&n iM  §pace-Vme,  Simcs

Hpu Mo 149 s fo Mimawr rvolor “J@ = (+9-3 (%) =1

-

my T 1134 1¢34)

Si/mi.éu'% y /o—r adialatic M&évﬂs in ,59,7%:9 ) §b =3 (‘2\
(socervatuse /nzr/u,réxﬂ'ws lgre w ben oUserwed s»  for,
lenee we il »mas/% focus om  Ha /7% eolial-atec

case  bere,
For  covmpllensss, ave wmention Het swe con show flt  for

o Applec and  weliifics, il covolitizrg v g

"VV"“'UQ";V"' b?
“ 3 T 3 T GoH




bz Bramsrolicd Speclra
Yo, Hat wwe lbave
ﬁ? %f’“‘ql tHe imibal plysicl wmocls kK 'ecq -1

ok H

H
; Hem: Hza =
y; e ma et
P—"MQ S {0 f / — ’)‘Q&(’lﬁ{"l-”"(_-' /_/ ‘1; C{Z
wed 4o conu up W"\wl }’M/{al‘;(h’( DY = comef,
imikal  coneli o ,/o—P fl 7ot

Fu'ltu&u(fi&-n; 1 f

a

:{5&4{ ., s i as Foss:% fepsom amodeg,

The Uniwverzy  olseipd i Vepms 4 7@&*:’;5 ol W
B Looe 5/;,:4;{/(4/% /'salra];,'( L, vn In MUV ,Zf—f?c

Scalee. Mow, as Hu o{ﬂ//w% 2l b5, poivts  seporukd
/’g Huse scales laye mot Litvw i1 cwecel  confoct

o wost  populot wg fo  actlrss Hiis 3 fo  assceane
a Fﬂ/lbo{ q‘{ accelorateo sscpetn sion Wt aan q]7/>#o,ez'fm 4%
constedd  HIPC soh  aF He  safliesF fimes MY
B calld ht{én‘r‘m . O Shoidld ok lborwwrer foo¥
}'mﬂ(lé'abr\ 5 et He ﬂvg; va/oﬁa/ ,é«" « solybon fo
Y is pazgle , mor L i pfavfé( IGservation a/?
Mhvy  inflofion & o ki on ds pwn el if
disprves o Atyillbed presemtation ot o Lt }7%’«1)‘, Tor
wow, W ‘/'a}f Vol et ?améom /Zaz:‘ua,ﬁws ior
Scalor amd  Yensprigh Fu‘;(wr&ca#zh S ma ﬁwa@ F—rca//a/
a scdde- imvasgont PO ;Izec\(rm ( simce H S
approximakly  constant).



For a fm/&n k*maaa/ W axcpect e <f[/z_7)>-=0_

Tle vertanie Shoulod  bowsever e P

CEEDPCLII> = (21)° Fgle) 37 (47 &7)

The  §- /M#M i/m]p&?) T O////wwv/’ kvwaodg erC
ancorrehnko, im ofier words Hut  de gpotrem s
U((wusgicm. Vossille oeviokions [frowm +eds Wdﬁq& art
Wa{ do  as mn- éwsﬁ/wié'zs.

Tovr PUsPoses of M%/aé‘a—nl o 7s QW Yo ces, e
Corvatuer  perluibation (‘5 s e verable ﬂé.éoﬂ}f«"“j
Scalar Iu_rfa,r&méoﬁg /{/A_r r"uﬂu’q’trﬂ/ it i gloked Lo f
a5 gz—*% 5?; T commnor fa-r—cm«c{#fisnﬁ-'m i5 Yo inbredu
dinmenSivnless  spectra

le?
?X (&) =7 Fe (&)

%,r J,xwwl]pé/ \44_ 5(4/42" CMW‘A(,N- FQ‘WQ#I'M o %4/'\,

v Ay

() L By SHE L) = CLE) D = < ) FL)>

T He ﬁ.a.;rré/ Suc M‘wg (ﬁssfétuirmj tee scern §Fecfrq
for the t aud x  mpelq )

e bl o (€)= G Xl (£ (1) = (21 ZZ, RN,
U inflobivn proeeted of o rowstont expuusow pak H

o  dimensivntess wpould b ex/z(a(m/ fo e f-n%a/zon.,,-/'

4 b, fHowever, wlonw H s o exa&/% constunt (o i+
i ﬂxFeo/zo()/ Huore com b o4 olbvicticn Lfrow  scabe -
MmVpTIdnCe taot 5 parccefridecl  im fernes a‘{ o1
ceador speelred inolex !




9 loy P
b
for exowmpl ,  fle Uarse ollalroratfion  parcmuetries

j;{(/«.): /15 (:_0)445—4

Whese by = QOF Uy " s a4 so-culled pvot  scal. .
ke Hut  ng=1 (‘Mr(sfavw:(g fo a scohe-ivvayient
speckrumn.

Plecnch, 'M}?ﬁ'{g Hoaf

A =(2,19¢ 505 eto™

’MS—? =

U= 6,603 L0002 5

5:4440[44'%, P mqozg FMMFH’SC ‘M{ fenso— Sleécﬁrm
in  ferms r/.'r/ an em P&M awvt « s,zedﬁm/ il xc .



