02 JoSI2oR D

— The. Leyjnine, o&‘ O/Puﬁmw\ iné)ﬁu
— Rk 2 3” g&ezg)& a“%"rﬁ& eua’\ o‘- W \AMh | oed Yve L

S
-
A

X m‘uqs\ o} e 2ot cadn

) A Tha [ Lm&- TH = huber

o Hovck (\‘(00\,

- [ Tudodaction of Yo Plande L oh dol Lk orrect Hhearcdied QtespYion o the ew-aéc« Qv o} !l\g;\._-_\;d%_ﬂﬁ@

3 NI
>
& Cwery dentile, (B Aue) ol €.un vodiotlon Wi dw =-STh MV? AV Tobd s Podighe Lo
i J"% %\‘LAQ Lv,usdo 1 ‘e valiA wj;l_&%m&‘ka»h )
’\:(VCA'\Gu\: (’(X\’ E(Z\AQ—\\?\ ol .. taduodheu @QSIES = Courdhr box [ k _,.v/,':.,n \',. il Ob&e Curenn HDNC«QW\MIQ
P \ Vil B e bae vl o
G ¥ h wroden i fee_ uchesad] Jvvdo i \ox V-l | o 4 o) Qladet| (mades ) | )
‘ ks b ...%h Bl e Coumnteol




T2 H O UABSMR A g, (DRt |V VAW Y V00X 2=l | =% 3F 0} Qotet| (Wmoded ) Lihy
T b L f}iveu Ve Couutnsle
— gl \V\&\) - :?, \)Z'C*U Lr_ _:-S ( V\“‘\A;‘V\&\'
W, = .A Z . 2 ¢t
S i S22 teom U CouSlants
[
v
C‘O\ 7\0@\ . 4o ‘\( Cow Coery 0ua axdaioed  Quroanl- OL wergy = En (V T\ = LT
< ' NG e
Q,\AQ\«}U\W\‘- eodh el com an\-cé] 7\;(«-{% i gac C\“g OL\A.O
(? i ST P Ebgﬁ; n \»aﬁgﬂq:\gr@ﬁb .w:i Elic g." ‘tf\v\(\)l T‘
\
CE\ LN -E/“-r e h K |
49 ool \y\ :\'LQ\ Cm;_CQrm\nO{\S.S& ‘knl.-;O‘AZ‘ "‘>/>‘Cm—== T
-V\Q ‘ _hvt h=e ‘- ] /k"'
= N\ /T {I 1.\1—\ <
Pl =< \I— ¢ ) 4
= \‘a;? LT ( dagsic )
= (Werade_ ewarogy E(\Jf\'\, T §_ wh pew) = e Yse
N N hEo etr-1 T g
~ 2 k
= £\ o W ol ol IV G \"'o_:’ W,,(WN) = XN EEL ) Voo aus LQM
UK(")‘LUQJ\\)S\.V). =1 C AR
4 b*:\\ o
2 o 2afione N
o s - LT o e
du (L(!\ &V = = 2o %‘&ALZ&AWM Q\\~ W( uo\ < T \S - (—\-?-ty\a.uu - (An\
Py IS N g ! ! ’
T " PRI
oo v (v) =w | (A L{ﬁr coe {xeauenacies)) Wity cadasdrophe
6‘ -~ J \) \ J \
rP\ de de hg;'\‘ \ C'J e \mkaﬁ‘ u*%z}&m r\o\d Q(x }v.rxzseg 60“-“9.-\- ¢ rA(O‘] n‘;—\%\mﬁﬁL:&q\ m{’n};&m \ (’,6}.\.\,
Q u‘\:\"-mﬂeua:amgaw 4 Hed o a,uag hfwﬁ_‘{ oS ,,Mu%o\t i
. 48
o) Be pecfoRe s expdvnde? denadions s | b = k436 10" eV Pl Couglest
w = —ZM" = 6,582 - 0_‘6 eV s Mm condd
[




N = 2T =E_Ii 0;]05-[7—0\?

R

bee Tudton (1868)

\.‘\;M ﬁ‘\amc\:l%tc\%“ \N\‘ Pothee Li\a:v?r Contieh oL ool il nemy €= ho =tha W=2rv | awsdo

we
c S\ 2% 2w ‘
L - gpead o Gk = =5 e et | (V=50 =2 (andodor) Wive| aoaoer
LN N ! N
. . . .
|t porbide of Gy o ot wowedun  F-fil = (pl= Photou
L T C
_ > A YA L
£) ol eweenq € =clpl = ctill] = == = kv -The
e ~ -
— =0V 0
ro e E-p Waton o} weeslics ‘nv(ﬁcug
—- t\%\\ s.\o:\c. e‘r g, 2 (,b\\-\la e&g'.wélta u\w Al W Q% \‘ch# Q | e Uave :I FINY 5 \w
: 2ledhron ¢ \
Ploko ehetic ehlect | C ]y ET = Hiioul fnasencgy v wguicd H
N S A R A N By
~N O E ’ c \ecd G ovarcowe. o potadto)
= P — bawrer 3&?&(‘\& o) ‘\\AK\A@“& o‘l-
AR YN ~ @)~ PR A
9 A .
'T\-e\' v \\ n A~
VSN
Helod
Doublh Rt Q)cpmumw\* g i = A Lo idecly oue dbtenres Sing




Mo ;.'./""‘)'9\@% ?9»:\&

Q
e
s — L\{}Q& Woweudum am\ 2 0‘43
(owplou Elfec) NSO © 7 e> 0s fuuction of Qooi“lﬁu% ougle &
AN mwu.% oardicle. inkrprcotion
‘.&@ INEUR ! )

NG ng,-\w-

S
=
R
S
—

>&Cs% (S;\MKL WOS) | Mow oblrs oud et bald ('ﬂm«} SP(OCJ" -C eI

3 S .
A’@gz; = Clofe sl wedd| of adows ¢ um~h%_ ol eleckong i
?\WM ?u&ﬁv\q Modd o atowe kéigﬂe/ w %cmc\xwwq#guwk whoe dmy;\jc drdleucion .
\Y ~—_"
— (ownot Jxl(;fo.iu\ odowic | ghudurg
@\&‘3&' .‘ et TMorcden ( S‘\o@\
S
DA S = | Soaffinuy oh ol -particley | oft (k‘m{:ﬁ o} ) stk alews
o N2 4] N T (scoidug ausly ) olos
R CHR R —> Scu\‘«eu%unw 0> % (Salledug auals | obsersed
o8 Glidh i wot Mﬁo&‘ " p?iw gmdo‘l‘.vé\ wooled




CWL@&‘ (QLAC\'\JJWJO(J\ (\ﬁ “\ - |§,§ CQQCS-QO\"\'M)!A GL & km\m CaesR gi’&’\"&ﬂ\ OL 2 Db\._qA CSAQ"\"\![&

yal 0 ( t A 0 a P D D A N
LouXot\o DoRuwToA 9\_<£ - ( A CaSL< \
] [Tl " < . e -/’\f"_, — 2< .-.l‘n B ')azn'z g\
oA~ eo«*ﬂc\c heo.v.\ R G‘) = X)) = ﬁ IO \[&f > Z)7
Q . @ -
R h¢<5a,k c&ox\t‘,( weh et | T bkg(cxiu e;ngo_k\u&,\sr oL J é)“ [Ma 7N
2
for cudeall ik <> Aow: luet ) vt couguiaded i ey el
_\ N |
ol ( ~ (0 ‘[;N\-) Ol arrie ?eiﬁl-‘u d«m:\)( :
e Alow 4 QQ&\Q.\&% Qe Leucial Sssrouud bi 2< elicdour
—> 2l uecchamet 4 E—o({«)ugudd‘ [Cﬂm&m& &n:d}a.i( dw‘oms ;,go@z (X )

/!
L
.

AT - bR oo et o il
I uo explasntion ger Yected Liuag

Die

‘{m, Meu& ( Lt p\m\m m&ﬁo{hov\} 52.%5(2&4 e c‘( uaray ch

g8 e (D) | —= Goorteal Quet srploiund

Ay

\ qq

114'«‘3_. H'o&o\u wedd : clegsic aedhamics - E&c{l\ﬁ\ S Sv\lpo‘ekwmu ‘93 “‘K\IQK‘NKW“ Cm&i")wb\& ger Mcwzol c oxbile

. wane{ddg

T
T D - S R

(=

we &luekure | coughaut

A
M
[
n A
|
!
)
(«
4>
£

ave ~Cluasacler of Modter r\Pav‘heQnS

G okz,lr%@p (\O\'K\ : Ewwér ¢ el ha Ve pro Hel (iu%\-Q?: lol«n@rom&)
" - 27
= Couuectom ;| nowentuur em LIve Suanudoer o) g =Gk (\U =N tLohuishc ) Rom




T (owuection : | lmowentuua = (Ve \autinver \1Re P =Uk | (V)= T3 Lohuetic C-p rhatlon
/_—— !‘/
™ (onection: E\«v%fs a ouau&ou' Q«a‘m\c‘% . E=c ¢ v = et LW = hw
— Deccrpton of o parckel (it owrewtum 3 -tk oud Was w by wouochrowodic plave ove
Yz, )= Qx:\._ (LR @)t )
K \U i
= Dokl Xt _‘Q\-;WL\A'\‘ - X2 . Rty > ’owe_ —?cxr‘\'k_\z- ’Dm@‘sﬁé‘
> | RO e LY LaMelerence  patern (v qowe)
e L gy ' P
i T g L CB ) &(ws@x Ws ou Q\A@% ofale
DU C O P ST \ !
€ coesed LA <‘ i ("'?ou——h .\c]
r —
k) Quoslun \‘ngz
\zbéimélr “&9&&(& (\‘\ ZS) : ?au}{xco& &Qmi—xmc \soua i oL‘o{ﬁ ol Q&‘m’& 1M<ejto¢aiﬁ$ |
— Totihow aud | twotmesdans of o Particls | tdoded o oo - Anaslonnd Watrias ( opes @) Qloud € | hick Shoud Lor P
Yoowue o) amreatuseinent of potirhiou wd wowehn | Poud @ sohaley
Commtohou vloiou Q P4 ?Q, = I.t1 A
- r){stD(\)\ML\:C\ o UM\-\"K \IV\Q-C«\\OAAC& (_\'\ngﬂ.\\alr{}\‘ [lox Zom ﬂ’@m& 70\'4&&4 \
\Q Q‘C%O\V\Q (PauQi (\“ZS;) 1 S OCHOV« o@ H“OAC@\M b\Qiu& \A»Oclr;x ch&q“\cs | biudiua (M&Qt Em&s Eu
<




02 oSl ®
Eain gALfinU\ﬂg— :\"\?_6):
- :FO‘*N-\‘ZO\‘V\&M 64; L (eve (Cﬁ)ﬂ«(w'ﬁﬂQ ) envotion for &(-Mﬁ Wowved X‘\er wadler (‘)\v\%cQLS
Selerbdivgpr Bapodion. + 122 P = HER) Yad) |, Q=g P--fhig
] . — ":
Ve TUEN e Hawiionfed location o Pl opesodor
— CRudou <:>(~ ~odowa : biudiua ey Guudle| E.
— EC‘kL\m@mm -‘0 \MOAﬁx \ cc&aq\ng\és
Hax Peen (1926)
— | ‘Probobifide iu (NS dow of Hhe towe «‘; wchou Y( qj:) . ¥ t\ﬁ;l? s peobobill, | L & e sSukduneut
oE re ¢ bl 's| Locollon o Wwlse i Hhe it L‘\‘ q‘*a‘!]

q’( 'ﬂ e e wuu\omﬂud {QA& a‘w\aaijrbde
= Y@t uia[! &%o\@:n(acs Hue ebe o 'av\i:ﬂg;d- hae T, This Sede i i\agum@}_@ loded Y o

uugt( 9&‘ Y Lut o m‘;%‘e &mlo@&)‘& ) g'(j He l‘)m—'l Q ‘mgle._{;aLQwa\‘ ol i e

?o.‘ -Ln n‘; “1 +
\-\Gow\\-&n 'S auce ’tﬂ ok—iucf\{)ﬂL ‘ \°\?§7~) .
== Dlodion Lokt b ohtor~ Hie Dacdocd deviadins Loc Yr taeatued vilia of Lokt and rotseotuin (br o' rogtich




~ M«W dlew

e ¢

uca&g«\.

valls

Lé@){:fgdj&

A0 VAL

g

- paetick

\

&)

7

Lo

tache

W aud \

MOUA

cw'um (oane

t loe

. eoSu

wol arSitron

(1Se

ot




03[01/20\6 @
1.2. Hoin rucig wnhione Pysics
| 4 =
—> wL CouQdas o 6J£o\oyku.\.4 E’io:\\—c&u% @gm& fo | lushote. Some. €%untinf vulg .,z;%)(ekc(-c -D
of- guoutuus c‘i\«:\‘ \cs 4//‘@
deldcded 77>
(AQ,UA«O\,Q// ’/_a,,
F Leom o@ wewhrous n ? K= 'agcmm‘q.
A\ Zkﬁkﬁé ol o ot aug lkpztim.u“ W wowantum F //ﬂ/ ==
S Jg. '3 o ddkeater
| _ = - A \ S
| ~ a4 T
=2 Spuvg. rodiad Ulutrous (yHa Ssee e —— CorasheQ K 2ol i
B Doree- O, %ch:d«u R Rea a, =
fixed wowsudunt § (beaws) ol fosee o034 d
dictousa ow o Gragiol K Aot date be onallzed.
—>| Dekedor D Locaktd ol faree digtaue -(‘:c [ CQ“Q& f | Ao kot Scalfend veudoud i au Uogy
— doed vot uuics o Laffexed paricle ﬁwkrha
~ Cou UreoSuie | B @Lseh nelodis ol Sca"kﬁwiaoﬂ‘z\ 9’) verg M&Qq B
- fhe ulab ofid avgfy W R covered bo D Cx.\q. ity Qi ows Covereot (.-;;\‘ feehort | 3.7 [
exceot ot B=0 (lue .Smﬂkﬁu'{ ) " uﬁb Yoo lA%\\\’ \ﬁ
-_b Qe oe h! \&(g&m%_gmmn%‘_ J’VCIA'!Q can‘& 9 +9 '
= The owewhn Hreasfer 3 = PP it oltorked L{.}J(hn c\g&o&
e asawe e mge of eloche Coalky 4 [ aw ih-‘:(ub\*:ﬁa heasles SC&Lkh\:& Cander: e |
(a) Ara&‘o& Q u@uiﬂa (wxv% Qo Hod & doe uol laloors ah(h‘ Ui ALY cow abock Ouas Mooty \Qler 7’\,’
== (3'| = |&|




-

(a) CegRod @ (udimitdy heovy Qo ot o+ ey ol lalody, oy LMoluek Qe

2waran AMY Co
s

0
\\|
— () =1g ST )
(b) Lokenus, poesy dlaxs wet .l‘.qq C 2.8 &nﬂioéa%au ol Hha_adow inthe r\-QQ oS
Q S M“ 100 ( [N uvﬂuc]#&ﬁ 0\" Ll a@m ‘H;L\‘ul!'w'io\_lpjm (‘ldld-ﬂ, up <

Tor pacdaopeical osend i Suplife, i Qd—up Lo e :

A\VAY
(c,\, w—a& Coudeind, 2 ‘!.\aﬂqﬁu q-m;& (\iwgpuﬁhcs\ A o_m\Az &&Jﬁm A S N ™
Tuderachon of UgaOmS A \_‘l% relall 0. Toual ug:.‘@aungq& ) © a@k@&llr Sn)kﬂué\‘ o‘q\ A;!'h.

Lo Te KB&\:\Q Sduf' Q th}uw&uc\ "1\)’“)L dabl < exgm;w(u&:
(&) De 'Kroaﬂg_ Qaue &s{eﬁh X = l‘/\,'?( )} wew > Sac of aleus A, (A s gzﬁw‘@h)

@
pd A
/// /ﬁ»"/
® == Jip) ﬁ
2]
™ ' : ‘s (\Okc toudord eSSu Pkous n c ‘SCD\“&{UF:\

fa)

1) The poussg i D (parke o ot Hie agstal (seadforsg of crefla® odous) laud i D | Cporhidk

J J ’ !

pro
daection aﬂ;@m«wﬁ\, ase| lndpwdicd aod wel wlluaad by od ofbar
(@) Rubicles in Hhe Lo oue a9 porllil ouck bage | oxackly +he Sune diweshiou of 3




02 ok 2016 (2

OW’. \MD\\‘(R 'M\Q (-Q'Q.Qo(,b(:ﬁ L\wc&\ QSQGI‘\DA‘\O\J\Q C(;;r QULa gcﬁ&,@w\ Qcoc&xﬁ\ :

T) Tor adh {ucounivg wewtron ohidh is scalexd (6 #0) 2xockts ewe dlodedor D | olekds a
d . l N
Qeofawd Pt:«-\%!& cmol weaug \lr% LoWmein

o.
TL N pachicd i3 wot | Geattised, i opes alowy e locam Bowine, flee. Cv‘lﬁe‘Q‘ awd i Wiyl e didedeol as ol
D TFor eue Q\S& 1u Cotnind | pactely M_CgmL{» RN thk o4 Qder Ho_ Sealleead) porhied

- d. . o .
A e Rudectd | — tﬁ\ g Seule L\u\(‘aroc. 2R jndedeuniniha .

(L) T o K&aqﬂmiaz\— of «pe i dong C S 29ual iuihod edup o Jo Qlaud £ e

eme_ dotaina | (Ui Sedshaad QEML‘\J;AO\"“M'Q) bulgee bues nauck A

(oS
s oJor Eelibichion ol Hhe olid carhehy — Tuis cose e paase iy elewimisic

st 2 o Quadua (-P\u}skg

Thet i8 o udl-dedined aud auiane (‘:m‘aalolﬂ\l fhod a_carhidh conted foun i2 iy
obgurred ot o dadeclor D C \ 9= o)
/{S‘-YLL(\: Fnlﬂ’t ."“L& o @d ‘,le —\}&NEOL C[‘) \Q.q\ (61N Z\"-\M\L Qoi‘w OUA dN‘Q&A Ue Qv N
(D. & | Q i Yy Quekap o Hhe, ode ol law tua wit‘i‘ hede (producd (iR o
J/" \stxz\l e, P oy Qt\) Ltta Hhe Sade B e uA{}bh@ e it §'
bve,/ + ustoNea So (lozcus, dlefete ot 2t N :Qr\‘(c\o‘\l .“
e tudrodoadk iwdafnd foder d d

Qloudard wolod®u | T Gountuer = DHQ | ek — ) 0 doa | koot Tl aud Cead” Yhlles




LK< \u‘t}‘wﬂm W\ ROV ASWTU

Sou \AA‘\'\B‘: T Gounivy - PHQ | et — Qe |l dwp | tbsorplt " asd o'
“ “ \J \
O :})o%ub‘\‘ Y (MO *a
Frou Hoe wyﬁxlmﬂc Oue_ dotoiu s gob\o}ﬂ'\% for Hou ue pen Yooy é;e&iu& wodufus s
\ ™= * /
Oulnlally = | e QDI = <D )AY  OplQud
— —— i‘xo‘meakr iim< L v (xoun()gx {
TN oL Boeuctuua (-P\rm\}\ T &mkﬁ:n:\r 1 e o kﬁé}

O agsume Yok e & “u{s:jl i8 o tase ast amA ok adbip Q@E’(% ok o Q:u:}ﬂ« c‘:o«-\w L i \A%QRU‘BQ;
The Cu_mw\iv{\l el hes L ?c»gg‘\xmﬂ'\%e& do qeb gmw\ Q

tuderscibe, il A o oludide CD\D,

e

3

o
'd’d’-g

g

~

5
&
g
©
=
=

3

E} C (\u& —
From QYo oo 2 (kb itderscdiin, Gilta A7) do D — otuldtde. DI

We & :Lr " Q)

) (O\Lcow&'wik Yo Bur o ol 5@ L_\\cx,\ km o -\'lu mr-‘\-\ &wbo(t..

N
| S
)
B
H
-r‘
7
%)
5

e Gog §o wold L‘%wj RM procese ot e partelh '\go‘;

to gek fon QL fo D eue Uot to Suun ov e anplatudes foc Al po bl proniged
Yo [dotoin Y Gotmp \e &wg@k& for LS do ngg)m :
DVQ), =D\ +ADI\RY, | < T e A, o b be B
S N 1 - Hhe ounpbde avpliude mdd e
i 1 [ wer (P1Y




Sl

det) froua Q4o gored 1 cnpls K (4,&)

oy

caapls

ukerackion beoeen, porbh aud A, 03,
2. SsCo\HU‘D[ vHidy Nrooo%dd f(‘llﬂ- ?6‘\0\'\"\ e D

332

e Qs m“ﬁﬂﬂﬂa\\*w\ Yo cwpdduded 4, ovd &, ove tdokd Yo o Cquente ot ‘vw\okeguo‘uﬂ\“
e —
Al

d Vol TF Qeuerad iwdioe - Ooe®Res jela 9&@_

£

SR Qidookes o] Hu &ng fo | dhteiu Ha Cou»qséu M \

Lo ¢, =4I = k@)D k) | i-42

o
N
1

Q\Ad &’L ol CO\-M?QA)R—\IC&UQ.D\ CLUA X Cota (-UV\(J‘Q &A_ T | Alcﬁ \ 2T ld’. \C‘ =

ol

- 2.4, oule, A, ol be us;m‘\g W= )& \L W ALLYS pm‘au\ij -\—\Qomﬁs-iﬁ aud\

(¥

( fﬂ.\m\v& T—\OQM,UU‘, A,\ avd A, ok avd ‘“AL D@EQB‘QA\U-. gg)r ’\"v(_ Cealenu (NTENN Q

+

<

0 ‘O\Q\\ﬂ (]D@&\ 2 Qi = \c&u\-L \Qa\*&;\z = \‘ba B \¢2-\L ¥ l\dh“‘b,,\ COS(?,_‘“CA)

®

@ L.). L\’: tia j‘{ %M.




04 ('\’-3 I\Ajn rn .“CQ

c®
7
7
3

0 Ox008 Y Cou Jedee plae Vi du}[h«n& Ned 180e -‘@r cliel, Here i [uo prinesiplh 3 (18 USL / M ML

chidh ia bes 2ed s iu:'m\-h ot He Quw ol poba bl of the dblevut ooses |ue o posilbly phate difhereuces .

5

e deleribine Hhe fu Aercue eech [ v ScolTWud caunpl (S_LL

< (W Ocroudie s ool A'\Jz)

\OT P <l ' . ‘C%w J
Ol L Acosd Ay s canall (S0 W=Q =0 |, £UQ) = K@) = k@)
)
/_> 4, - ( ~ Tea \ (\ .\ .
2 ‘K(~D.4 +\s(-\)(z'\ ) Q ((Q\ fu{'_;‘;d@ 5{' AA!’ '\'9 —:D
: = - a | 1pY Q  1P%
Ve ol Lder ourie. guredeee ok KDA) == S e =a e | pelRl=IR
“ \uu—‘g\as" ‘
¥ _ YRR
Leowse 02> 4+ xamin, = 050, =0 AD non =duwbd = ¢-p,- (;l w _F # -
j w O [ X 2/ AT SO ) W W
cwk Hue | Wy, = 7_(,3[\*-0:.&(‘ -)d.‘;'“ )1 - ko @< pj“;’“ ) - ku s ( N —) >‘=F R
‘ )
- The 2wl X 4o wow i w U, — ) "T Casex
miwwa 2\ \ \g\«l 5 \ \ [— \ f
There axe, w iuntrferone. e (\L;v \":/ Q}z\a{\ \\i/ \ <L
2022 NA U
FA™S yA S| { LS ) )
0 T T t Nl
~ 2 - [N N
1+ () = 2 ¢ot(2) W winiug \I@QQ\QL (xCX
L W exe Wy




02 o Lr/ 20l (4)

Cowwm&&:
1) T ol wore. uaplite Protunent (e lave to acconut -(ea» the S“#"*"\“é‘l eg_ U adous (u-the Cvss‘mL_
e s Lo o G o e Mocadon ol e padione
DR = T K@D K
Q) llevie | iv o e ol Arodunend e | 0 v fo kjju‘& for tﬁh{)ﬂx CCOF"kh‘\JQ Cobuond . T Hale
alext tue va} “kn"‘\u&u’L rpw R e § ok @ |6 o'L ferus accowﬂg% LIl AN ST
¥\ L;lrbﬁ; QAAJCMM%S, e -k—wgitor&ur(
iak
Dl ON o KOO D )+ kO ke N O ko) s () o
N[V P ey ™ M)W (W) L_‘A RPN ) WKy U)W KRG V) J

Cealeriua i Spu - Deptudence

e
:

= (1pdo uoty have osSumed Yoo o gud tre Cre@ed alout do wet love ougy faral

2

ahrunckore | oot K\Q\JH be c A “'“A( Ceatknug [ro

Jdh ig qu nchngie (oa—m of aveudar wowentawm bk ig

—— l"h)[;bc\zt.r= héutrous Carry auo( ‘\{'0148 %Y Gn.rvg G lLs

e Cunifor do e | praciaahion Lee down of Lot /phofors.

,t
3 ; [ pho

do sgi~. ol ol fau'\k 2§ o mrved ﬂmuH‘a ((A.r. % oo udh Yol dode andk the M Y} bL e
SCAWr\lkcq\_ P00 ), bk Splu Goun e 2 e . ool fwyved (u Hoo ScaHeriug) poace (\ugg\u Q-Q}P




Sl

NG}
£

Wt G Gt W Up L A

pAS
-
=

r our Jeolauen peuent i ooue. Hbok each

W ‘Lpu A

w oy | A

S
Spiu dotu 2 W
P
Q

o\Wr‘w%_ Poad ), Tat | SPin (oun \ee £ chl ¢ EeTcAS WUV (T Soa MRy poGCR L Spiu U

-

. U . . .
4 —\ﬂ&ac\,ou& A oI coirer us o C cofar | spw-Ahs )‘H& couttdarachond of the previons | ediony wnain

uua\amqm\. due 4o (0 wlor uu(uimu couSerrodisu up L de !c\c‘- ot Hew owe dro ‘('&.n—mL uethioy doda
Sead\ o O.Q"uél\ ow.q,.i--l> Newdrou Qlofu dale @uuct @Rp.

% Count olr ueutron and. odouns | Ay are d“«s’_r G up or ol docwn

uwe_ ‘\'0 O&vac&xf ITETRTA N Cau&ﬂpc@bau - o Sfiu {L‘pﬁ po@b&

"

4 =<

/
D.VIQL.AQ‘JII“AB_& ‘&.V\J[;AA{I{AL&\ O ¢“q;=<\‘$ n"\:‘A"T A,’? &,‘V\""‘A“fa N

)

2 ve are o ddfaance b Hhel protout ausdrodow destrbed i |( 2) 4o (E) up bo e fock ot Hiel sebos (’Q.")w

=

i e, Caleelahon ol . ave diflead for te up (1) avd Yue dotmn




2. The spw of He fucomive, weaion is dou aud He 2o o} Anz ax iwtolly QH&_Q “

d)

".ouvr\“"vé (‘pr ow%yﬁar WMolueun “SMM Cw&‘mpc\%w (3 Sﬂg@& kou (CUaN M .

L The (8 wo Qo Q@o => Thew i Lo prucple do 40| taidle clidd adown Hue weudion inderaciedh 1S (¢ hove
1o okl Yue o pLtudes go' dvtclion oM A, aud A, Tuhrlavence

L 4, ={Dwny A1 AN Qui; A f\A,D» = K@Y, k0,2) + ¥(D2)0, k(2,a) ouplidudes for

A.A‘r PAw AN

\a “Ha
W& VU AGW W

np Fudes {ar pmp%au\-\rz\ o.i»-‘\hqghuc‘\-mu; N\

r

K< P Up wT) m Aem ( ul) weuwous.

. The comg ol Hhe ueudron oud of A .Cu% == Alder e Solvivg ‘HALSZ@;;@L‘\. o) c,\.\ou.,% g

( ‘k«a}* At-. E]u;& ¢,B¥ 'Da.?%dpo‘ (A pron Q.

Lo ¢, =Dt AL AN Quu At ArS = KQOT k() | owpliudes for

V/A)
1)
+=

. The cpine ok the uendrom oud of A, Qo == Aldecthe vl the Pu ok A\ hot davged
(@ clias ok A, wst Pae dpozkok i tHhe PFO0sS |

7

L5 ¢, ={Dut At Al | Qi At AR = KD k(za) | owphide for

wkrachow W
w e

e
S
£




T, FSDWT (AL AL QUi ALY ALY 2 = KO W, K(2Q)) st e
= - wmkraChow W
w e
Ou&caw& 2. ook 1 Ave PMSQ@QQ% Q“u&wﬁ\m% ( ‘-LCa.UQ L ‘\‘\A( \Aag; Q\a\%‘l N-*. ’\o A,. QA A
ek — eveni{ chosees wob-do bucatue [doterve. Hhe P - Aqoud
Ltglm . Prootsed for chidh tuiho] or fual oxt dlté) ”am«] & u\!}@ﬁé\ — even if ove. dle
ﬁ ueasute | dhterve. pouding ok — | do uemer iullrgn.\-g , . Heir aumplitudes
wever ke Iz

Oue_ e atle for Hhe probolsility fod dhe et i Loy dekehed oD Likiout Speadyivg (e, sl
Hhe uendiond or Fusdome | Qusd &kcérc eom. Due Hhe leg \L_Odo\ ookabilhed | of oudCowes

>A%
[\

[P

ol

AK

25 owkchalby (Dinih Ay o e *— Qi A AL = [ol” |41+ 14,




0= [0/ 201

%Qom %@

De occume Hhe  he inihdclade Ay oud A, bl aner 2ohuo’ | bk ok O prodina bewdrond | Caithy

So% Lw- 00 aud So¥% gpiwo\mw\. We Q‘:?x ‘“Lo:\- tn the kuﬁﬁt& Sede Hhe adows Ay, ave foo% ofad SOl

awk Hhe the weutrons are vupstariazd

> To, T 4, ace oplitades {or Hhue | proassen 4-2 for n b tathe Whbiod Sade
2 C\Qﬂ_ 2(“' -\'\..lesu()ﬂi -VL"Z._&QI mr\mo\ Ua fb .ga)r u’{‘ “U*;I (o Q-Oc\t L"- Q &‘—‘\"\42. ,u‘\k \ugu(o
tupe \ecanse HaiQ o potshfy Spla- (g aud Huos Ho amplivdia for Sostledug ol A, acd A, bawc Yo
be A o %4;\_)3;9
¢Z> W%L""; (’3'\1 A.“A.‘;n :\QFM <« \h( L?KM\’:‘ ."' ‘Az ) J-' (I\(vc lz.i-‘gh \2-\- \*L\L\ + .‘.- 1 %o
<

i
Il tecdront biave ou adodary | pifczotion (\L‘\. q -pstuaed 2o wp \, we bove ( 0cqg<n |

Z)' Dvo‘d‘o{glla‘\éll (D.,M-.‘A A, am:\) S T Q.“_A (](mc-“ou 11‘ {-‘ﬂqw’*o-‘ (-9) ) ‘\A«" \Az"‘)

A Sode it wou-teniad pilaizaion (D ‘-icl\ S afed o mixed Aale

A sede Hok is b (00% lin a (ware quauaun wedanical Shle (1% Mumol\, & albd o puee ok,







|
5
;

A(E) e haaered
A mrhclk YN ‘R\m + ‘AL dl&kau L(HA««\ “\‘\AL Sm{ltﬂu& Cn.w)t& < X =% < A

Cnhrfeua pathesn 18 oule, GatblL (| He de- w%& Lare ¢ Ms_es‘[ Yoo

&, Hhe whow 0w 19 Qvuifed So% . de- TU‘ Wove &\% N ol Ha piohain gn—)-‘&ﬂ

< Hhat Trough fe | Qudomental velation W=N\p uere teon |uminue, Gunedtion b

=

‘aeew
‘ n
LUA'(‘& ol]{ vt guowhhes Y :Q’LMAOL“ uh o uwreutuw ¢ (o - ’i:.fd- CouSidar M
1heg thod ove ependav (owd wet iwde F o2 e wmiakt wota a

ool Rutvy cik: eleddow et (V)

= Jiwe\ euray I parhdy (ith oue eleckic dhwenlery e | (9T poiion &* , potou ¢ ) teceived
ok X

-
=
=+
[--4
s
[ -
AWAN |
"

e Euts 17 e e Yot e n |convemicntile uee

Vi<

(ol [

_ eV \ .
> 1 = ot auwt (g\— wowentvw aud 4 08 & umib l‘:-ar eSS

“vi
q

WEE L wm e o U0 MV

\w\()!z\& {M" Mma e C of» lrnvhc QL: (Q.T“* 0:‘

‘-"ﬁ’ ]:lr (S Qb&iw'\o USJ. H‘& L\\Aﬁ\ Qeweu‘\\‘cm c=A4 : &=




|
> ]} S (_Jcsu‘\o e 'Hv& L Qauvew\'icm c=4 : &=
[(\A( q‘a ] i [_\TN\Q\l = [ ot "'L\\M] T [1{\/7 [K] ‘uw\ﬂ- o{»k'
L fwe J = [isuce) = [w] (ow | € = 29910 & = As = 2,408 -0’ -
tiwo, Hhe sdakion | = N p 1 gyl for plotors fi%k\- Mmgc% \‘@&j% e
recrodion oy w&% L %LAJA@M%%
h = (4.2u0 x Ag° vn\, (Aev /e)
o (4,260 x 40w ) (0% /) = (4,240 = 49 °m ) (A0 keV /e)
= (4,260 x A0 "Sm ) (40" v /e) = (4,240 5 40w )| (4 GV /)
- (4.2u0 x H“E\, (A" v /e) = (4260 x AT % )- (AD0 GeeV /e
= (4, &0 x Ap ¢ \, (40% e /) = (4.2[&0 < A i-wm\ (A Tevle)
Lo e pactic ( L. (ew E= & » dwm ) bowe Hie Gue. wetludhow (a nc‘v\a oS (i\\ﬁ VAR I
waset! Gou‘oe weeleckeo .
N
\f\&\_UL. \\6": 200 um =26 O-qm < X\ < }XOMWl: :}.8'\04W\ ll\&&_ﬂ_a(\"kg Ev
eV = By 2 | ll6eV
Oue. com U v,\_f, 0S o uwit for dlistawe




02 [0/ 20k

LEP (xgzﬁwm“ (\c\«'\- 2000 ok (BN G&MZ\;«) s elechoou (€) ~ Qotison )| RUdeu =

W ¢ ok e 2och \Aqvi\% A00 GV angy = Bpq = 200 GV
2y wRHon Co\(‘:o.c.\\‘r;\{ C 6.2 10 Twa — (ovtes tamged ol e Shrour awd (ceal Cusﬂrachous\_

. \ \ :
LHC expeamant (‘r\\k(n_ 2009) = 2 rumuing wnadkeg

?*’, ?* ‘ Ehjj& - 28TV 28TV = FTeV e

) \ A
> wluiton apoaly = AL 10w (= covera ranged of the Shous ovd cweale Mtractious
) NS | e, et Snedinre

[

0wl wonbe ewe U
N

ls

d

De see Had Hhe fndamentod @ustounls of nature | cuck las

N
]
N
=
29
o

[ weed o} Jz%uﬂ

Bi= 6582 10" eVos | (redoced Plavk coudaut)
k=863 107 (Wtizwonn cousdoat)

wHiu oy counect the guontitics  disteuce |, e, 2utray woweutuus |, wats ovd fempesature

T

Couventio

L (9 Hhat posblle use uuite  cudi et C =T =|l> -1 Thisie He " uodiured \A\.\n‘&“
w Mok @ ek o in Welis foasoren dmgici aud [\Muh\ oller Grancke S ol duncea




LT (S Thal poeokito U8 Lute Qud et  C =l =k =1

[

ConUr\:iom Hol @ uged 2o in \ALQ\«-—(wr‘zm dugics  aud Y otlier Grauche

Ly

N NPT

- S‘\ -1 \MG)U&ZM\'LWI = I itonce \‘\ "['\:mc-(l T ["kmyrdm]

\S

S ASI - (0 eV =(6.582:15 V)

1w = S.068 10" ' = (1932167 V)

‘AOA '\"4 ;rni

-
1

42‘5)&




