The

Fouc ault

p&wm(u,[m wm

*A“g.l:;/_aap[___w.':é{a__ - 51\_ |

—_— E- \{ e To u.a.-al.s.

Berrys  Phase WQ\

o
Ay

=

,‘-_.._gf.d ﬂ?o H.A —— ——
B i - - De. -—i— E ﬂ:r; den |
SIS e Maﬁl«.&mﬁ.{zfas_. _S:lq___




TLG F‘au.c.:.u!f’: ,pgno{u.!nm LG 7z c,.{af_c.c. ()i“ys.'ué

E:Kfer.“mm-& vecth whoch wes - elre all Lomiliae . Mok
el = s Lg children Sans ct bl Sy bhsanian

or Same lo cel science  musucin Lhe f.:nj st ring

P - A L\t—av? Fa,wfuh,m Ak 5/.;‘.;.37 ko achJ doiin pins
lgittia on a luzic ci—cle., W e were told  that
this. exXperiment Y evideace oF e  aszbls
leatradiion.. Those aE  ug who _werce Juafc;,f caaug L
to take Same adveaced .Fﬁys.c.g learned ‘n

chepter on  noninectial  Lecmes  bhet  the  mobion of  bhe
[Foucenlt p:nd'u.fum cen be exp lednead 57 the Caciolls
IPacems, " The — ccte atr which bhe TOEA;!&\’HM robetes
aro-tSJ e cirde Cen _be. celenlated cac, f?( endug A
eMce ane makls bhe  recsoncble  ass wmpion  Chek

the Cociolis Lorce s much sé_foa_z er then the
Ccenbr! -l:u:J al fm-,c " This rate i's 2mw (|- cosw 5
redicas pe— a(r-y where o~ i's the coletitude  of
bhe Fe.tJufu.m 7 R

g,
!

TL&:_ c;"ucné.if;r Zar C'l" casx> a,af;eaz.‘lrj S S

.[)r-aUcm tv’lvd;\.q'nj mobiva c._fonj. @ f.'xeuf lebitude
|should be sianili coat bo thsse whe  have Seen
 Same Adifleccntinl geemetoy. Recall +hets  vectors
.r:arah'cf trcnglated > a Lixed latitude  rotatbce

‘]'_Y' L aun ZL ZJT ( f — (2350¢ ). . _:r-:«, bj\e. e-;.—fy J?SOIS)
M‘ U @érr‘.?{ n'!afﬂ'(,e‘! &A& r&inéi.en J-gg_-;f:l./f_’-c.-'\ f)(aa;g slnfﬁs

in_ certcin systems  moce Ser:c.‘fic-.“?r systems tvith
.S‘I:wf?c - \.r_(.-.r?f.‘nj peremeters such  tha & | i A ) chaice of
pecameters ‘ bhe sysbem is ;'m’:r,jrdfﬂ ) Gud ang les
Gerisia Lramm rJau“e.' €cins lakisas 5-;?.;.13 the curves
raced in pérametes space. These 'afauc. shitts
Gee Moy pe {Ju.,lc,—!7 cefecrced o cs Berry'-‘» rﬂm‘s«:g .

Ghaei Lhis rathe— U:.Suc'.. Acsor:fﬁaan I {;L’/r\‘fb
Phas«_’/ I sL.'.“ nav .chir.».{c.‘bt.‘. é’ad. pAm-, as sfl.édvf
.ﬁLauﬁ Ca/ Hw. r:uu.cc.u{.‘{" - rﬂ.c.ﬂ.cju;lﬁm v



A’SS wine "-"{4- Ve ‘f,'us o'C Gﬁa ef.—éA 5 I(Z _Z_g,_

/
_Q? wels z4 h s, = (s tle fE'raj b of tle
Pl.’n.ﬂ{b‘f'dl"“l 7 $Ho{ &.‘fe_ r’l.’no(u..lqﬁ LS at s .)!G 'é:{‘.u\fc. o,
Let  us Fer Lora Ol cclewlat ions i reg.pem‘r Lo o

(csorduncte system bl Cagin ck tle cCeater of e
ecth end F - A¥iS P m‘n‘é.hj bl«rous A blhe Mot Pule
/e LLSume e es-tls roticbeg with  respect o 4his
coorducbe  systewn ebowt e 3 —axin il  rebe £ .
e f;«:s.{nan A Pd‘.no!b\{uﬂ bl cawn Lo dececibed as

T = Al [ Rlot, g + £17]

where A (&)

== - st — cos& Cast Sind Costr
Cast - cosk Sinb Sh cnt
= = (@) Sind cosK

Load -
Csin FlO)  cos DY
— s FE) s Bl
o5 B :
Nsbice  bhete  AlED  moves e pendulum ikl e rotbibina
of ble ectlh
ke Lajr;.«j.cn &in be  weitben |

>
—
[a
|
il

L = ?,._m ,édr,é - ms Q?‘-’)(‘ A(ﬁ’:)@B.

b= Atad (%)) + shtee)(xw +pt)
-
L= o AT ATAL 2+ 2w hoeet AT g
s 'i'.Lm ZZ' (X. + (L/‘\«)T,‘}Tﬂ (X F ﬁﬂ) - M3 (x J-_ﬁfz)TATAi\
Must celewlcte ATA/ }irﬂ . and AT/’; .

Sind £ 254 S st cosd O st casi

r 4

-5h{ cos*".’ | ®) — st — o8k £S5 el € o5t
~C25kcist —Cusk st Sh i cast —Cost Snk Silagt st
| o ®)
© (& _/Lu‘.; Ll’t e clrcufr }f-weu
(B l L'Pl C..Jy!‘é(ir'("{‘l‘dﬂ_ = _0:& /4- 5



] @___A.T_A_’:'-‘ [~ &b __:.;.wé Q@ ) [ —shtr  —cosxcwt &

_CosSak Sinb _—castcost O | -é-f-if:__ — DSk Sinl___ Sha st |

i N=su s b sk et O [

B = (-— cosk__. (D o _ L .

o S S WO 77 7. 4 N, N & I e
. ). Ar__l{:v/——c:s{-;_ — Sl o  Coskskt —Shesnd \ )

- . Costsht  —cogecaslk O "~ —coskCos® _ Sheesst L

_ . \~Shrsht . smecst O O Q) .

IR Y SN S @ N < 2 S L . L .

b =) O st —caswsad | o e

i N O mcosds . SmBA . e - I

Als&o}-‘_,x_.-.-.-. cos ¥ cas ,¢' - ,:,sm_,ef zm@_&_ﬂ -

- , Ccas g ;@'_ﬁ F rosn cosP ° _ S
. i‘* - ,,_;C._Sahgﬁi, I

e . _,_JL, L’Le e f',- o L,ﬁ g ives e
i p,q 33 \Aﬁ 25 o ‘j S
A . S e . o o N _
....... 1L = __Tvl,'_m__r'z' ¢ S J.h_;a’_%__ ﬁ_..,Mi r:oos,}-?./ e

42 m( et cosh culf B = Poni coudsndnt B
— e e = L cine S.lnﬁi;..h:?._:&‘.____.ﬂ. _.ﬁch.ti...C.DJ_P:aastQ'ﬁQf. e e
- + =% s :hémc.astg’wsz-,\ e
- * _fL_ﬁ.__L Mﬂ( rz' S'xn,_,lb/ cos? .,t.rio.ss_?_‘o(..s.h}}af sh?B-
. . - 2Zrt cosa st cous. pis_.u_;aic,.u@: = 2R cosAsmt sm @il
SN SE _,_:«,r}fﬁc::;l)bfs‘hfgi_ﬁtmz ﬁ,,r;f_-h.,z&_caas. }e{_i-ﬁfz.fsy'ﬂfoéﬁl,_. SR
e e S e _ —

_— 'N_ﬂﬁe- e‘f‘e;. — -A,ET“_._. A T - - _ - _

_— ] A}_au_)_a ,,_.’.caﬁls___ __caleod cé.fah_._u,.ép,_._ c.ul_.».p.,( -

e S R

V,_.*p.g. Z 30 T mrtsmiy -O; + _Em ( < c:)S“_glhw)j___—_lf._“S.MO‘bJS}/Cm%Mﬂ'...-.._.

- . = Lo soan s s \ .




b= &2 = Mt @ A s (Fzr-;mc( ok & pacl + #lemeessD) .

] A
= £ = E-g— -5 (c,osc-(- - et cob & oD - _r: £t cs.r_s'a‘f'c.hcé?)

metsmid

.':3 = ,’Z, i (-{é— S"sqo{-ﬁa;%a;s‘(} + S‘hpﬂd:.S’Q’)'

L s

-_,L —l*__L— +er‘¢os,@/

ZMI"’ sm )(

=l p_g. ( Co50t.  — Shet CD%@/ sh - JE‘_-_ St CSC.)&( ;,ﬂq})
e A [ i . %
= g f;! ( JF s cos & cosB- + she cus%{))

z

= S
- Z _g’frwr?'L J%"'- Sm Zot CC/QSL?/C.Os'Lq}"' + g TG 4"5
’é?:-rz; (-Zim?’_"{ a5 /%/ = Zcrvw‘ CDS"CSMJZ'/ ”-hq})

A gy 6052‘)2’/ sh® 4+ cos*K (sm?i’(s.n‘:-@’ + Si‘mzﬁ{j

= Y e ey cos i con @ sl 4 s,u""p/c.n‘"’@-’j

Note Lot ﬁjc.h TFE ?E-’Ij = 9, 2z Ja the
Gy ertoted =10 sy sbem,
Tyce Mj é‘jnr\‘)mqu ble abisve celewlebivas P Ll
Gt éle trerms of svr-de— ! i i Gre Gl
| cacialis Eermms il Lmv.kj Come L oues tle ,‘@'T/l
Park  of e Legangron Vo el Ghh e o
Lty Gee 6"{«', ' cenbr -fuj.:., l trerpas (L a.’.i‘ﬂj e
Ll s LY S A | o Y Legrang cns )
| 53/ e méy 4'1 Aare C,e.nérifuj <l Germs wi bhoot
j‘evmn. {rﬂnj e ch Crroe— Gimed X & inn e
29
4= ?.f;g'* ¥ —Pj_? . M cos -4

E PL@_" (CDSK - Shet Cs 6 }z’/ g;ﬂLG. £ -{?-:-: S G }Z{S;ﬂq})
==, P}_/ ( = Sl crs X cosB b s c:-_c.\Q'B



=0y = e fo—— — E s X = Smdt cot s — “.E_fmat_csc._.k{sm‘&’) SIS

| . gy T : -
LGN B = e e Bt B (“F St Cos B 5D + sk _cas® )
= i — - . S . A — T S ——

e e a5 l;.e-:Car.ﬁ +

. . By , ' ' 2 T -

i_(sj_pei'__.ﬁié_"_? F ( = po sk Cob ff rasB = P T St cse B oD B

r e 8 =Py Sn css B et - Pyt Sihet s ) —

O e e O -
‘%G)—F}a’ ot == .91 cos & e J."‘ljr" §ln_ﬁ ! B [
i____._ RO er s o —= i g — ; E S ——

L R ( fo- s s csct Zg + fo r st s cat £ cse & &

Ea B = pySing sin ﬁ/_c__o_ze_-) ) e

i
*_ T_O_ _bile  sue et Ef:ep!___, e LT st .ﬂ{.is_.f_m.ss. the,
E_fzir.c_;e__;'csci_.. e e =D ppemy Lien  g=D

1W€.— ___kﬁ.u:&___. _ﬁf&‘éaum — .ﬁr\j {ﬂ,. __.Mkr.'-'.ﬁL{ﬂS.., P H!? ) P.«x/ :{9_’___.__

7

|such  Lhet H=0 ¥ = o (hoge)

1' B LS et . D N |4:? . O '9':‘- U;CH,.P@:):_...-

iTA.MS?__. Qe 'j:r‘“_;)ﬁ('ﬁid'ts" lie. —asm G te — ddieacroanl
;.Eﬁ:‘fﬁi. L = ’ZI{ ’ s

il

= R ——

.I'_ _N-‘J.w;___hzfi- _.vu_f _view  tle _e..j;_usf_.-'_ms_ __.;zé_am__..éﬂ_"_(ﬂ_as___ TN OS RO

.:E.Je_c_;fc.ll:.lej_ __m__-ér_inns - ..CfﬂSc. ﬁo_ T S or.‘{:j.;n:..[ __(-"2{&5..__5:.1} - Rer—

" .Lly_ e sbiadecd ﬁ..vt‘(.aj.mj____ﬁfj_mmx:.—xré‘__} 1S ._.m.ﬂ.?l.. e SR e LN
i 'Emnc.-é.'m_s lmecr o, M EFE _Sve— Gle oristhe { borag

3 ‘! 53/ . :‘v\..{‘e_j..r_a‘é.fnj fte £ berms {11 a) - _@__} .

| :
5. - I altrean —eq wetlons  wibsse  ealubilons e close g
1

.i'{;-o. Mo solibions alet e E.?.u.c.(;sans above. (Essentic ﬂy/
lwe de€. Aé’j fe.c'b'flvj te smcf.l oscillativas oF  Ho Sy.;‘é.c’m »)
‘. T'D._ Sats 63.;.-:.;‘5.:. ‘F' Que— ble Gorws ) e beve .
: - 5 tr (er -
= (_f\? (zif 5 g f {-(‘va)d@_qu/ . L=
= s a3 o L - —

g po———
.(.D___._ =t __9_' : ,vlﬂ".fm?.ﬁf.. - = E _6.35 0<- e =1 B I -

L it - e



e T T e e — e

' f'9 €58
! g Aoy P ¥ SN o mjr,s.kP/, el Ll

e __”,ig.hcc. ell__ He £ terms_ . (e,zccefl:_ Aar_a._spec iad ,,,one«\» _Getb e

[ ____w..‘-,me‘r_.._ A cas e s S S
i

. __.__.__._.____-?_S O, _._wc-______,lnﬁvé_ _ recoveced_  _three -__eni/ucémns __é[\«é ...... av€. . . . .

— e __.___..éLB e S e ¢S i o =0 cese o . _I-ln’tmﬁtael{]. e —

e Mese _M._e?ucé ov§._.. . C’LE/ . ~6‘5)_:',_ 1Y e »..imdefenden{c T S
e T o

T T T “lwwA-a-*ﬁgz <__E.__—* — g s 5 ol’éf'k’ o s T

mir Stnz% e

= @958,- -

ZTCQS‘,{Al

—_— _,_.,_--‘_d.._':~21r'_co,504~,_f$m__,,_affr:~ ,,,,i_Ln.aH;\.A,,,Acs,&, ,,,gﬂ.n.aey'sghﬂcn le.

,,,_(,_m R . u&hj e _conveakiva. 1 ﬂ.vecry__ .(JFISS:)./, - ghis ,,c,ys,/c, . _ -
' e mEy e e, €ben . - - _
o e e T 2w+ er ( l - c;s;xk o o L
e ,,,\f‘NuLef.c,__,,.“.(f‘e,_ o~ s ke ,,oLcAJ.c., v ‘9’ fo/ _one . _ _
e revelidisn . drvund . bl _Eacus_ il ,,,;/uy_* Sg2éC®L _

l
[EU

L U& L I 7% olm(nr, Y rza(.cn,s e dcr j‘ wWenm_ .
e _.‘L KV W.-Zn’ ( L= _casee. ) s .. Stebed o bl mEroducton . .

JE . q;;qé._.,“ O e 45 O
— —— -t e e e e e e e e e — .+

,--,‘,_____,__._,,.;, :k:_] eamc.fL de  __cm

SG.UW,A Cirviians LS. ‘é”o *_LIDJJ ?o 30

S { abot _ bhis — e blesm s, kc-)ﬁ,.,k;c:mn ectNas . cnd veobu _ -

[ l; Lundlﬂ!. ___._HJFBQ ”7, I 7 - _~M(7 . 0’ $ €SS R :"6'.__. __4(4..‘,5 __,«DG.”. — . .
—— e
A N



T T .

Clescecl

JLA.—M L VT,

L E .

e c-‘u:n ics

 Metlemibilec |  Me tho ds £

M,

'Z'} ﬁa.f_r}-f 5

_c.ng(_ -

“Hnea £-¢L_

adl rebatic

f hece

“u

_ _ i o Lo . g =
e o el __.p.afi,c.c.iﬁzlgz.__ﬁ.%jﬁ_ I ——

— L8 SR Y S et - kLH Een. - S [i5gE) =2 . e - 23

1B Macsden, T8 clisustes oo pett 514 ISR

ST Wilzel g2 -in X N T el
R TR . __J{ ) M mfa' j_emcr-y e " _J’.),ACMIC.S 59»-1&;.;.—» Q/ J:i/ . & - o

| . o o A

F - _ = e

N S N he. - =






