6v~1,«e|cu ecisS Ltwvf/fvoo © e0¢;Ja:rou

Eveppera. opuhn  (o-Jal
] E Bz + w Sovlene
P"; MmooV = j—xM= M(K)KU) =|jm'_: =|j—4>:|: ﬁ_,,M hukw-
' W\Gu P e K=o

o\xl"- dlt, %y ) _ K( o “h 0‘2

2= Ceoxyz) I a% A ar 4+

A7to dit dkidyt-dat= di(-0) = st
(

dey 40 (9 Jy d UM =
R N (5% R ot (b.eT)
— PNPM = +uwnt ["'—")
K.M. \—:P = Mmu .
2.\ ? $6W\DD = X'M(U";U‘/;Ut) FNP'; =-mM (—+++)
2

Eogw = G =22+ ) E% = pt +m® P=IFl
T = E-W\\

o e O Ps(?,') .PMLQ:) = - L.Lilce,\/)z

Me+ = 0.938 GeV ~ 1 GeV

(P) . <E ) PUF) - Pulp) = - (0938 cel)
-| = E?‘

PM(M () = o
(- )

T GTPQOﬂAﬂ e

ra
Wy, = P
" _
% Qb 5 'L’(\]W&TP\)Z, o, | P7,O)
Lo Bop 3
* e 1 =P Pe= —m* (- + ++)
Pi=  mg? (+---)

TETPAOPUN cPu/ToV\OU

6 To

x
el
1] - weppen < <poes | 35

A L\Jj — GoxvoTNnTa s~




petaexnpatiepor  Loreukz PF= NP | PI- AP
g <
PP = (2w, 2w, 0.0) ANT- 2 %)
Pi" = <E/; F/) ,
/- 2 “1 m, F=(3m 0.0)
E = ¢
0= 2/ =
Q) 54 w Lh °/o —> °=7% g/
~
b) ZW —_[_Olo s P
<) w 31k
_5_ 0 *P: i - W\—J _ _3_.;\g
d) = '8 %/, g=-E£ -W—BM - 2
L
_ = 3
S et - P? + T 6/ ‘l' "G’S)z &
L M (€72= m*
X gV © O E Sly, = © o 6W‘/L, ) TETpa oLy
—Gu Y (o) o Px _ '3/1.‘ S/q o O 3"‘“/“’) — 0 evos w’m:r'élao
o o i\ O Py - o [ [ © o o) 6To 6061’«»1/4
) S o ) 2 o ©o o L o 0 npEMIas Tou
ﬂupqée\cp@\
PN: (E,0,0|P .> no e nfwuﬂ)r\br\ XPe\m'goV@.@T& . SRVE-N HeTa@O%
PP' ( o O) e To 6L6 Tvfon V\Pe}/\\as Too 60)'/‘417‘&'“)5
= mlol ! x’
X NI_PD:?%
. P = )ﬁ >
= _ b
V = 6 = m; 2
T [s
Blzp  Foped  wt= £ opt
= -
) o o -yo)\ [E E -jP
pr'= A¥, p¥ — Pr = 5‘) . o o|le]= ‘05
© O |\ (o] (o) @)
-fv ©o o ¥ P /KUE-WF
HE - Efp (& -p9 e "
= o - O = 0O
E!’_O £ © O
“nE BT LP o 1 Lo,




“POP’\"‘F‘* 1 QOZ l)

Ny & glz GUGTVx?.m neeFuaS TovV ’2“
23 S _ ,
/(L.——; Q—\ Eliﬁ»l‘; S To S‘S
@\ . b) N ToxOTNTo. TOO ”/.L,, 6To
U=
m o 5 BUBTA G NPEIIAS Too 2
A
P
cosGO = & anbD = 3/2
0= 2 (c050,5106,0) = (& 22 0) = pr= (wmp,mi3 )
p = (5:°:°) o= 5 | PI= g B
. ://‘i , 5/ ¥ -4/ O O
PH=m =4 P‘L = m Ll/s — -4y S O O
| 35/ o A ©o O 1 o
O (o] o o o |
2s .1 , 2% _ _100 . 26 _ _ t__ 2 _l6e _ _ 2
P -8 e Tew T e | e 1 B 1 EGQ'V—_'
p B —L1/5 o O 5/'-5 t —
pz = m [-4lx S O O 4/ =, =-m| O J:’= _El-_
o (@ B (@) o (o) ¢
©o O o | © O
Tewpes,
T
¥ -4 © o \ [y "lie w7 [Fes. e o]
pPr = m[-4ak SI» © o 2/8 | = m [ %5/ 0= —= =5
' ©o o | o 3%s >/8 =
o o o | @) o — v Ty
o7l = o %8 ==Y
E | : = Iq/\z_ Lo E\ = q/l.l WA cg t °\TV\€V\6V\ ™S £Ue60—e\as 2
b W
//co V{\)O S,/ P\ . P-Lp = P| Pl 'A/ = Pi .P'z = MO\I\)OIUDLO LOV‘AZ
v s . 2 4 s ¢ _ 19 , = 9
Prpp - wfTT-35T - wl s -8 J - g = e
_ \
2P °T! P.r= m(1,0 ,O—,"O) i GO F\V Pl}«' - m 6\1 e
61c S’ P",' = ‘/‘4(_6'2 , E\ZU(L)
\ V.= \G‘K-z) =~ O0.%8

2

E'Pz ﬁ .[21




4

/
MXWOJ//

\dF ' a0

peToexniuT opo S vfdx dy JZ> — u’=(d"/ dy’

AoV " ppowINEN  Buan X

/7

d¥ A A

ne(mve\)oc))ué TO ()\/ = ()7,
S
S
d»’ = 6(0'* —vdt)
A+’ = K(d{ —udx)
I T L
oH.’ B I\ (dt, = v dX)) [ — Ox' O \ — 3o -b/s 38
dy,' _ dv, = Ory /K . 5r7-/|o % - qrg
o+ 5 (dh —0 dx,) | — OO *8/s0 2g
dz,' _ dz, _
Ar7 T g Cdh—odx) o
O_bl — (T% \ET% ) )



€PCUT‘Y\6G.\S

1)
2)

3)

afe  To  npenfoUMEvVe poDupa
e P = muob 2
, = dxt ., axr 2
E«ocr Ve = <. X O\ S
grot N Dleodnpla cine A E'=E oTon
_ 2 M= A P = AP
pr = (’%\M\im,o.o) P Ay\ |
7
- (2, P) .
: N(o- ’%_;-X)
/ 2 ’
E - ’ x J m,_b-(%w\,o,o)
a) Sk owm L ®/s l“ @—
b) 2w F°k — 7% s/
) wa 31% s -~
2w 18 /o
) 2 /




[\fav ,JeTO
@ 0 @ U @_’7 @ U
WA ' mZ = f'Y)5 3 VV\L' 4
C‘L\ wu, + MU, = M.z  + MU, 2
g S
(2> b|\m, U 7 bzmzu z = Ug’""su% + ¢.VV‘L.U'-.

(2)" (P\ *\ @zx\ (P x\ (P@J

/ ’ ¥4 / ’
(1) WU, + MU, = M0z + MU,
< s/
/ y 4 ’ ¢ ‘ ’ / g
(2) MUl 0 S mavd s
) —(0)*?
m, U,
/ J, - 0 uz -0 [4 Ug — O Uy — O
(l) - M‘ [ — 0, -V MZ | — U"U M3 | — L).5 (& ] + MLI | — O, -0V
! / ’ < / /
(2 ) = P i = sz = FZX == F‘Ix
o A A e ¢ = A S T,
<PA> N > (»u 'Tos

>k




e K(’&TA[VL\ILD cN\ToxoUT~ '/VP“.A Be;:roii ecd
e inA Y

a6 T

eﬂeroS To O E= —,'2—_MU

W\e;" 611 K&U
I—b To N o Ew\adDPu (E;JE,UL’)C/,(:)@» 4>o(o‘r|6},(€u0 60),,(5Q'|(’Slo

< k)
(l ()‘1,‘{1)
4| o —p + A rodopipetpo
e- |
L
_ Bbx — Ko - %y - 8.Lw — +
= Ay S E ez ﬂ"\v' Eeol = Alus
. L [1082
etlm Eie’ﬂ A+ E\S] [ S (J2 A uz: ZE/M QU&UTWVelo\)
0.S 32.3 2.60
10 20.8 2.F3 g «10°}| _ N — W
1.5 29. 2 2.88 w'/s* nepepa v 6
4.s 28.4 2.99
1S 2%.0 2.00
>
EC-S\A

Nevtwueo +  E,, =<—|z-’w\)o <

— = L : = - — _l—

C@Z— - e LE \\m = 2MU )

e e e ) = T
{:-(sc\ = (\-x>'|/2 (l—x)—'/?' = | + —l,—z—)( + %—é%z “+

£7Cx) = __-’2_ (|_x\-5/z 4

£ Cx) 2 (1-x)"2

AP Frer\cv\ : g §'>ec|o£ Theor\, O-ﬁ E@éﬂ.’l’w\. ’7 7
\{owlul:e— > //T'I\Q Ue}\'vv\ov"& Seeeok// (Ee_f—‘ozz'l , 1762)




TETPOOPUN  6LG TALOTO S 6wpoeT 3 jwy

PP= prepr e pr (v eupanidic)
M&\\OlmTV\ Mpoga B0 STwWATSS = - P“PM (- +++)

JP"P',\ =E GW\ (—\'-'—">
{& = EveppeIa  GTO  CENTPO  polas CO(OP/\SB

M+M, F Ny + M, +. W,

P om, /
\\ F:)”‘”c. J E,+E;, = Ex+ & +... Enyp
/

—p i~ — —- —b
. + = S I
ﬁvsz/@ o Z P+ Pz F2 + £ Pat+ 2
~ —-* 2 /e "t
L=\ o => o

H euveyicn TETpoOP M evo S ?}k = PN~ {’: =(~IMZ+ PI* ﬁ)
Cle)&Tov  606TNIAATO S .
ewvos  eTadepn P = %—OF,M Too 606 TWwTo S
M = m&)qo.me po&m. TOO eoervfﬂ:&‘(og
=Js M+m,+m, |
= = >
Z_,oe-wrwx teu‘tpou P‘UJS‘*S (O("P"‘S) = otaJ =0 = =P,

v

Bondogl va 6cepTopabte To PP eanw eva onedetico ewpoarifio “Cmy,
<To ofolo touﬁada TV euefgewgz o/:m o\/op)V\/Dou ~Tod wBTV\PQTOS P,‘._n

yge-ro@xwocr\epos LD\*QJ\‘"Z Mpos o c.O.

= g ~P
Pherr. (£ F) ~ PFE (M,F) er cerpe s
s —> s’
- —D
— P MM UCM
P P = N, P /\(Jtzw\) =1 Vem = =k
E YoM
D EP E i
= e - BB = o T Y/
< EPT Epr s 6 M - VE.
Ee.Py E_ _E+E
=y b " M Terer-@oir E= M2 B%




Po:gl (=13) 6"""1’*"“"5

O
. Meys = { 70
ﬁ N (5 u O) ExoproTon

Svo ?a)'(o vViwv

X
/\"»‘_\t\\ \)7_:(3'—14)0)

37 °k
28 /o
24 %o

N>

Mxru\f\_}\_f\m
Pr= Q;‘:),L,)O) P1“=C€)5)-L"o) b= (5'1_"0)
®, = (3-4.0
(P+P) = (i0,6,0,0)-P" oD ey
Pr- (10,0 s =10
{s-M = [10*-62 =B 0.0
U - >) \f o
F n a P'P CE' 2 — n _)6: Fo
id 0 w\nr\n./\.@rmfmr\./b
=T ) i a
M |54 MeV ~ pr-(E . F2)
0 S
S
w%Jo;wTes noeo~ES -
‘>"Z__ P—,,Z= (F',)Z= &2,)1_;0
(bore) = (4P = - Mg Cre)
= W\nz,, = E C+ - = ')
™ ETA
2 nP F
L, & L
y X} @ — wam%mfmf\m\.
- W\|S> (E,_‘-Ez) (E')_El)
E.> €, <€\-Et);‘ - 9—>b
A
/ - 4 :




no\Poche»o-l.,ccrox aUT|6f>a,6ewU

1+ 2
- U 0a
v
Mp ™M, Mz_ M——M"IML
@ @ @ VEUTWVU E
f\rl\l ’,LQTC(
SO E)oo CO'AVQ_T\O\
MNeomovia 1o V) @ r\mpa,kc.e\/ouv
A VNT A d oT)
ﬁr\\/ VGTO\ M= m, + m,
2° o e er W\L = 9| 6@\] Vv‘e_—-':W\e:q— = St keV

| F
M“/W\c =4 %

@ L

M > WMo— Mg+
p o Ty nf’dioutwu ¢ &
Z_O

P\FPOTELCN ‘ ™ S Ta et exouv

&FK\UAS . e ox\v\ ToXOTATA

npv }Ae‘rog oLoun €ECA  6TO L O,

pr = M/o

poopee N qwnﬂenrd-loaﬁn VA ,‘q_Fe/ XLOeaL },(.e T m)l’/ﬂe’rn x(oouuun
eeipa T

T-’{ GURKETP L on aumeftpmjm's xpououg A i:m,p;\z?remr

No+hew
2L ) (1Hed

6uw,l,g7,0/q auT /e’((ooqw\s x,c ovouw

z° },«o:gq —Tou r\(ao‘.'cbu‘l'os v FEBK‘UTQPV\

TNS s S\
r\an ,LC'TOK &P

CERN
pp — W%~ (C.) Higgs koson
z N Lay _e \-](ouj ron CO%AQ—F
PN P




nfyogﬁwo\ X~ L”LOZ')

1 (5] ¥
b
¥ ne \9*
> @ >
2 /rr,r" 27
]
AED)
R — ’
\G o o Go \ \ \ S
c 1 o © @) - " s M -suf
© o1 ©O "l o z| O + 2| O
o © o g (0] cosB’ — cosB’
—\6 o o jo \ , 5‘%"(\ +ocose*) |
o | © o " $IV\6 — % SN 6» — E Sme
© o1 © z| O (&) . O
3
_BU © o L iosé_ \/,“_2 v+ o0 ) cos@
I S
*
= I"(\+ocosE* ‘ nB = s &t coeB _ L+ cos©
E ZC ) = FQ"‘UCOSQ*) | +vucos6¥
< R
’c = (\—{' UCOS@*) ‘(* )g‘:b = blue 9bu\£-'~
‘ \é‘&‘,mws D,PPQQ\* o v - Lo METAToN 16M
| S ved et
)+ O = R Y =
6*=-0 £ = \I PE—— € ‘ 6= 0O 1INV gpulpn peTHTONIEN
£-0 _ * g
S 1 b= Zf“( se‘»f-.eh 54
rL Guxvelilvro 670V
C,OS®=U ow IxVerTn e r{,’/;
mcﬂ\UOk, p.G 6*=’)’Z ﬂ@_ 9 *
6o |S —
3)
r\/ o ﬂnov\ Ay xveuTrns
Q— 1 s CoS = —0
X # 2 A
L = 'K(\—ul\)—PF: X\—U"’ £
°-2
GUXV OTAT 6Tov i—‘
£-= .-‘:"'/ red Shi{} 47 griwevin Y\ & [?_f)_
b, ATV € 9’"/1,
&GTo
2] 0. ©
=x0 e S ,,:—6— coso, = O
w-t.:\uc:‘&o\\ox Ou -1
¥ < tan(d1) = (v)
nox. yle u='—2 9\/1 60 ’




Y yevien nerTwer\

M—D m; m’)__

ﬁ, ", cevTps poos ( on\S)
F,M @<: Pm, 2w
P 7 N )
5: W L - ®—b -
I M,O
< S’
P=p + P2 S o\ o P#P =AF
P/ = Pi + P;. g opuw 5 L=(P/)z
N.x.
P- €7 P (no) PP+ p +PL  opws - @’-ﬂ’z)2
?|—(C1;Pl (E ) A — _p \ L
- () (o) = e) ' -F R
/
S S oy ”o;u)TOL rEJIJ'Z
ﬁau)'wu eleo Qef\as eto KD. Jre Beaoye\/ag M. owm, M - 2
P’_—_ ) . ’ S bl = |2 ~n ~po)l
P P2 — 4 ,:gc:tieg,g (6@6’»::.)
— PHF rwwete gro ICO
-2 Pl=wml Pr=wmS (¢ -- —)
2 f&o\‘z)})ol 6‘\&)7)6{)\0‘_8
2/
Fx o , ¢*
‘ CLM' o) )
ok ‘ 5 = (& P*
° P = Cet)-B9)
e ~ ' P*- 6> sin®*cosd*, prsnb Yot P"coS9+)
RN |
h \‘|
A £+ o Mo+ mom 5l MZ +wm2 -,
f L 2 21
ﬁ"\V\P
A iy i L e [ - mmo®] Tu - omorme)]
TwU |.AOCSUDV " ALl




I g% %
° Pi -(Z),o,o,o) e oeee ~ (Feed —Qg—z)
- (EF,0,0,p%) P)° + (p) - 2fp! = MZ
P =(el0,0+) M eomP - ZMEY = my
EF = M"'-;MM,Z—MJ opors 5"‘ M’--\-VQV\;\T M, =
Pr =P (ED) = w2 «1B1° = m (P
p=Fl (P*) _ (E*'Y’M'z _ (EX*_wm,?
A= WA, —WA 7 B= M, +M, Atrgle (m T+ m2t) 2
apt (P = QA% (M, -m) (m, + M, ) )2 - M4t (1)

- QA?—" (Ml "mz,) CV\’\1+M1) )Z o MZZ A’U? ( ¢ )

M = = M+ AB) + 2ABME— wmZ4M7
(1) = = "+ (AR — 2ARME — mS4HM 7
L0+ = MY m(AB) - 2(m i IM T

— Mmh o (A-B)Z'(/’rz-rﬁz) M’L
= M (MI-AY) - BY(ME-AT)
47 Q}*)z _ (Mz’gz)(ﬂz’/ﬁ)

" IA'L - (V\M—M'L.)_z'j EML - CW‘\ *Mz)z_]
(P) = , 'Z) L 4ut




A 2 [, vwy 2w, +m)

@epTopMolTe To 257  6av 2L can |72 ne QJ&a'Aé6Y)
M " caxosaon” (M,F)

P= (MJ—;) ﬂ.\ox E>=O . teVT(OO P&—(oLg ( P‘V\Je\/\m 0]]&/\ Of’w/\)

P\ + P?. = T3 +‘F‘1
/\ Jo- W Telien cozoetosh <P—;,P,,)

2 2_ 42 2 2 o 2 X
c* - M™+ MW, M+ wmt-m, N .
1 oYY ' Ez Qﬁ QU‘(\UL'DJG_LOUP.C, (L) >(3,4)
. NX
— 7 x M+ M= W,
e B ommod Tut - ] ] BT .
) LH.A'Z- — @'A'Z_L%_ML‘B'BCMZ_(W‘s_’_mL‘ J
\Psl«\ - 2 p
2 {
or,onuS e TnV | — 2
G/\QGT\CT\ C,P (o X & NARVEY
Neorwvia : Troy = Tpem % ©eppoTnTon | XSS TPifr&
ZXeTBT\Kx = M, Mz ..My —D M W, ... My, < 1des ‘J\ngQS J\O)\)-i— PGTOLE
N.%.
'\Q;—\ (A *
* *
Q" ¢ pr - & pT) £" = & cr=Cf
gt _ * _ =
./'; ?\ \ P T \ - l Pﬂ, 4 , F |
/
* {’ > ‘;
v *
/ f U LETPIA
* & a)T\6T OP"\S
P . \9 < P r* . /{’ e Xf’o\/og
/ ANUTE! 0T | ¢
P ~ REEE LR R e




oNTICon ct)ouvo'-ke\/ﬁ

6
L cos

1smel S = —

2 o> COSO
N
6 (
0
F

04\0(\»‘&&) N GN 4>urros (a_berro}ion\

/

a
no Fou y;e Ver CSOUM&//

T GoeTo ln
govos MT\C&—I,_A&\JOQ K4

\ —
5 v © g

Y0¥ o — £cos©
o ) L - & 5"’\6

cosB

9/ - O +

coS | + ucosBH

/

Slﬁe

{:M(e‘_?—:) = | + <050’ -

lorenfz

K(H—ucos@) c’
= & —EQJ + coso) |-= —&’cose',
—Sl)’\e -’E—/$“’\~e
S!V\el= 5"\9
[ ~Ucos®
I — Q
\» + o0 {an(L)

h’\/r\blw5 pmovoToun Yo X e.[D,ﬂ]

E— tan® -
apa ©'< O J10 EIGEPXOpEUN GTWEer
1, /
\\\ \ @/ 2 + + Tttt 0 At
‘:/in: L= wth — P (B K,n,n,n___)
- aépowao
JEA’
¢\>o.4v0 O\po e
‘,\MVJ:\LZMPE}Lc+ .
boos*eJ "‘OF clwark ‘J’mggmf&
\ LHC
>




O. AnoeTo oo ]

7 / 04/06/z0
outube
?LLLLLER,\G)vf\/Z
, N\ /4N
5,—\9,7‘\/2 /VU/
\lou.c){ube . pelukivistic WJ«;M J\\r\vou.gk fhe Eifed Tower
\ideo

Thoﬂ\a.s

Mulle

2019




ng)wen e e — 20’
Mgz + Me- — O + O \

nopala Tewv EnpE oS GueToT LV
dev &ucmf)en-e npv /) peta

N owox\‘olu/’fw\ paXen Tou Guéw&-—(og 1

P = (J“‘;*‘?z,O.O/F) Ps = (E‘,O,Eysm@,l.:‘cose )
P-= (\|WQ+|>_1) 0, o;F) P = C( E&,o/—Eosme /—E(cose)

p = Ercoge E(';"" = Mg = S el

E_K= \|m§_+ P" s p— O

Pos'\—\-ror\ EW\'\SSion TaMocSraF h\/

Fa,cg(o@kpl/ta\to

s (B +
5O — N v

2\ 5!l el
=
Powne v
fo L F N
U<K< ¢ \"A%
v S
e @u'\f
0”\)<\,
Ag ~n



E,gw)wér\ eet =+ f

T2

p.~ (Twy,0.0p)
(P'z—“ (W}O)O)'F)

/

P= = ( E,, O,Eysmé , E‘cose )
P’-.__: (0 ‘O/ & © )

¢
P\—Tr‘b: F%_\_FL'



nfoﬁf)f\'.ack BLl LTO-’-[QOF Y Wheeﬁer)

E - 1
T=w s
— Eo =2
m, P M, 0 o PSS
/2
A ’M \Y) }Ae‘r&
gy
‘l w.z_, P\t m E3 Eq
8 '>.I“ = g Fzr'= g [,;M: %Sn‘\e E"Az _ EL‘
0)
L o E‘s( os o
SW\L-\'?\I + WA — E-s + EL’ quwGTm: Es, E,_’ , P 'e
EsnD = EL' 4 aglewﬁels
E; cos© = ‘3' E,mqueuyo 60 BT
1= \IW\"-TV,” - W\ =W\ ces TR
(&

S0 |S' k.O.

S; :—@—W\ = 26’6

/ldp‘w GUW&TPI&S

EJ‘:E':: ’——E/Z r=Y S 3
Er=Bur =By 5T E 2 m

P \E e = Em

e’ = E* o | E
pr- | © pr=| O pr. | esoer | Pre | -Esnb”

| o * o > &) 1 o
p* -p* Ecos®™ — E*cosb?
.l O»tsvcoa’tos o TO t O = e"g (q;* = O ~+ €ninedo xz)




\!

s \
Ocun = -0y = B2 _ A 2= 42 s
. v * 3> B P
Lp - 7 PCW\- DACMM ) %MUM
TaxoThTa. —Tou S’ ws npes To S
_ ‘ — s 3/ - £ ete — M — b»br
\G-CM— A , \ - 2 wA
<| -5 onou M = E
P = E;W‘ E =17 m
im\%eruoew
(A _ ANM’(‘JUM\) . Pz"’
" %z o o B|/€ Be - Z¢
0 = O | O o _ o
0 ) o p o o
\Y2 (& o > % 3
o _%_, rz_./ -p %_E_k - EF*
M »’
P AN P
e % o o Er %EM —EEMQ@@’X
- EL‘ = O | o O — 6*5'/\6* = _\%_\M s.v\ze*
0 o o ) o O o o
0 %, o o G ||-ew| | Z
%i CozB* = C}L s ose* = T‘—‘—s = 0™ = \I_%
> 2 _"“;
Ea =Nz NS = w opa "[]
D]
»h »* = 2
6 | o) O ESV\@ = CER — "
(@) (@) ) (o) & \ o
> = S CS
Wz, (& (& Y}’_z__ _E‘LO i :i@w\ + 11\,./\{_\5 _gq;




Insret « wm — B+ €, apwete:  Es By P, O
E-=mB = E,4 4 ez16w6BES
Ez cos® = ¢, enueipo  €0BTWAK
1= JW\TV.“ - WM
{niip2 = 2w | mETRE = | P =& w
{ 3m = Ea+Eyq Es= 3m —Ey
E-sin® = Eq .
Eacos® = B wm ZS —s E; = Q + 2m*t
Im* +E. - bmby, = E, + 3w’
6m Ef, = Ow? —~ | E, =W
Ev= 2
s n® = \7_ cosB— =
A¥XK




T xeoupo\ EXEN gV n‘ow‘rou\o 1\

P (&) Eaiy)
/ Pl +Pz = F; + P(_'
T, En
?\W@ A Po+P2 =Pz = Pu ———
- ¢ e
fz (M'ab\\PA(EL. T’P) PP 2Rl - 2RE mt s
| Ta
Em —mEs = E E. —cose>
Nolv ’AETa B
E v\.*—l—{ ac‘—::'_ E\-—E5= E'—:’\"‘Ql —cos@)
= Ee
E, = |:.L+ E—;—/\(\—coseil E3
4 _ L > ET:\(\—CCDQ) \ ‘ e
Eg, - E, g E‘ -+ -M—-,\ L\" Co3@) E - ‘f\\/‘—' :\
Vv = he
Aa = A, =+ hre (1-cos0) =
WA

A = \"_M..C:\ untos Cupote S Cowmp lon

6w1u\:\<§too pw.so.s WA
A’; = A . r A

‘\0\ e: t%

\M——'\/\C/A

pnos LU’ADLTDS Nov Z)o\ Exc Euo c}?ﬂ’TOU!O &)EP{)’E—(OS E =wmAn

Y 4
Aﬂt Teo XFwPQ” euvo S r\P.oTOUlOO

QVT(CTO I\ XEC\ 6€ nce S

copoTes A% .3 [,

P, —Pw = Pu—FP= Q\JO\\\M:(\CQ

— 2P Pn =-2Pu P+ 2w°
E\EBCl—cosB> =

E.wm — wmt

EEs(-cos0) = m(em-6) — wmd

E\ E;C\— C°$9> = VV\CE\_EB>




§EIT - . I
| jre =0
b=t 0

= P - A A
= 9 _
660‘ /fo E 2\to I "
= = - ?(anl_) El’: = L'A
= 4 MoAUz ~ qA _ qA ~ U_L
o c’(ZAE"r “nr ) T Znter (4 - peeve) 2nter (4 c? )
| \ g A /w2
= - _ an/¥t »
foto ct 11 [ o ‘ ‘:,_ o
2
> O )(,l ®\//
M= >a/ )\___’\/
; 6 >/ 4/ n
“= c’ oneo |
" S LA S

-,
E
S = AW2)S
=/ A/ n
€ :—o ﬁr_ r S’
& -0 b
N\
E- e T
> MoAv T S
B= 2ZNnNr ¢
Er=E  Er- 5CEr +OxBy)

Ef( —’BLET ‘k—)x—é.l.)




-_ z-
= Si'avva'z\ os

8§\ 6WGE 'S MMUJQQQ
V-E- Plee Q) v(v//s\ — WEOQLE) = o VT
— e
v'- 0o Q) (%,\+v5 | 2= +V8-=0
vﬂé %_.E___ O (
ot 5‘ - — — — -
_ —= — 670 Keve P:O I=0 | A?‘Qé xC)—, %@C)
S o€ _ 1 ~ -
VR - g2 el () _ -c@B)
V=)
o
ri = o€ +7+B) VA7 <€) x‘;(y‘/@) — TR 2
- = _5B R
= Pe foa{,(v’(E) = =po an{—(a ) = P\°£° %g S
= l_‘ 56 (ot 2= )
Voo >t - onEov B=0 vV E 2 997 = O
g _ 1 2B
9B - L52 -0
—> - —
E Qo CO$( X o)'[')
E=-4ho CP(E?,w, 8 = & G,I?,;',P)
P”_‘—:.J'/‘ ' - |
— _» _ = _ 1 . [
) X -wi —Z(PK ——E{;)_ ;\— Pl" XM = ZPXN
h="fn
¢'(X,4) = ¢(x )
— _, - o = , o[y oo o
— _ B _ = PP' = ,\':'P Pr\ o (o) ) o
%u’ _’BLST‘O”tT) o" = /\Mpur _O ©c o |
codvavorionk
MTaMnle&
_K fv o O—
AX'P EAXV’ = /\',l ’AAXP\ A,,l = Yy o O
© o ) o
suwﬂowwo\ CDU”‘WA‘) © © o |
TaveTs  Ouuoyns H A FHY ( ronk 2)
FP’V’ _ P/‘AVCX/\ _ /\r\L /\.\,‘\ l:Kf-\( X) e N F ,\’T
— 1
O Ex Ey E, Fr=_F"F c=| 2 A=
F»v "Ex O &Z_ '&\, ‘.’
-Ey"BZ O gX L
- Ez By B« O —_
v o €7 :
FP = EE BJ l_,
C’i, e BLtAL= _Z % At
'3
LI

//ﬁo °€°'/, Senre



—K -fv o O— —O Ex E\, Ez —K
F/ pv _— —pv ¥ o 0O -—Ex (@) Ez_ -B =
© o ) o - 67 % O Bx o
_O o o | -E B\/ B O o
5V Ex KE% BE\/ - B3)
_ \6 EY —G(UE%\ _B-LUE\/‘Bz)
el 67 -8
- Ez 6\/ “Bx
O Ex ‘6@\/ -V BZ\
— Ey 0] —IS(”EYBZ)
_6(57-03.&% \GLUE\/\ Bz ) (@)
—6<E2 + 0 B\/ K(V Ez + B\;) —Bx
, /
O E* E\,
_e) (@) BZ
— E\,'/ - 62/, @)

=
C

O Oer

(E + uB )
_}gtuzgz-\— Bj/)

0O O
|~ °°9

®)

K(EZ + J @\,>
—gUEz+ By)

x

E/ = y (& - 9By )

_ P

§CErr (UR)(BYT + B ?)

——

N\

ra
e

R




# (p.c—fes ?—3)

peTasapo tepos  Loremtz
6ta B/ M n.x.
— = - D 2 Z/
/ 7 —
E,@ — C B I-3v I=o0 U’=0
>
A>0 l_& >0
rv @
— ] 107 $ i
O EX E\, E'L
F"v = "EX O gl ’&\,
‘E)‘BZ cé 8X —Eb_ 4 ;_\. éo’— A/i A
~Ez By Px O___ 2060 I — 2heo k|
g M ’\U & _» -
. R = 0O
—\—Nv = I\ML I\\I,\ —| A 2Nr
T," - ,\y\ ,T,V _ =
v ¢=0 ‘
x ®
A 5 o]
O 0 © > ] n >, A/ A
v - = x - J—
F*" = o 0 -hv R 2 2N\Eo I
O 0 o o g wodo A R —
= 2 R = 0O
O A 0 © — Y
g-A% E=AR
v p T g=nAx AR
FP=N BT A E = poto Aoy ‘ g =AM
2= L
c ot
K o o -pv|| O A 0o o K © o -§v
F'™ _| o + © ol|l|l-A o O -hu o \ © o |
o o | o O 0 o o o o | o |~
4 0 o fl|lom o o_ Y © o 5
o Ay © o Y ¢ © - © Ay o o
—_ A O O -hv o \ © o -/yd, o O O
- 0O o S O o o | o |~ o © o o
0 (@) (@) (@) —BU O o E o o © o
. /’ / /_
O Ex Ey E?_,
-Ex O B, -B
—E;‘Bz O Bx
-E BB O




T = RIN, T - PO T AR T RARLTT e
PN, TS RN T I T A T
PN, T N T R T AL T

/\33,\|o Tso - ,\33,\|‘ Tg\ . ,\35/%-‘-32'1‘ /\35,\%>T’>3

. ob ol
Q’ -x0 o O , .
AMV-:_ —at,}o 60“ 02? o —r 3) = ,\33,\'0 -‘-30 - ,\33 ,\" T% -

o o | © 20

o o o \* T =y (T -0 T

N (0=0x )
Lo _ _ _, : _
'T“v: Frv E,/' s E" E—r= ‘GQET “'a *ET)

L—»p

E\'l'_'-éu E‘%‘BLET‘D”ET)




NuL\LVYWTAS

anelt,eg ’\bmtes ©To <Nihedo N < e1s BOeesers X=0 ecou ><=d
/7
Z A // / / ~ —G6 E= % < O0<x< d
// /// - &
+6 7 // //
> nepiNTwee:s
(o) d x
#1 A(o-=0v%)
#2 N(C=02)
) E-E -5  E-0+0x0) Er=E  Er= 5CEr+0xBy)
B, = E-T/ =0 = é'/(:XLE“G"O) -\||=-%U E%"BLET‘G”ET)
# 2 ~
20 BT N/-e’v EL & 2
€o O< X <C‘
//V / / —->,
A(G:U"Z\> +6 / ED R = —F,G’U Y
> ¢ =&
o4 -, ¥
/(>
/B
o =
E'- (3N = LCJ=% %
=7 A N
B = —po(e-a’\ O vy =~ Jéo A(gu Y = —-GUA Y
c=)
2 #1 . —
, (f o o puflo A o OffY ° ° - &opfatm
) e o | © o -A O O © © o © =
o o | (e o O O O o c |\ ©
v o o O’ | © © o© O o °© o O’
_ . .’ - .
o A o o § ° o v o A o o |, Fv
_ A O o O ) 1 © o -BP\ @) o) ZSUA
— ) O o © o o o — | O o (@) @)
o —jvAh o o * ° ° ¥ o -v& o ©




&glewe»n EivhewnS CPOFT\OO EvTo S H/M ned o

— o] (0 Egy & |[ -x
ap¥ :cl_[ﬁi] | % | =g F" 0, = q|-Eo s -
dr  dr| P 6&3/ -Ey B O Bx &
I =
— _ -E By P« O 4
[V (Exux + Equy + E )_ £.3) 0.3
YL ExUx ~Yy zUz K(O\E'U AN\
- K(E)( + B‘ZU\' - B"UZ\ S — — o = p— >
Q(E\; — Bz Uy + Bx0.) ]f‘\(E + 0"&) 'U Fl/
BLEL + Byox — Byoy)
o =B = (B BB ),
(Ufﬁ)x = UYBL VB
(U‘X@)xl = %}01 - BzUx
@ rﬁ) - =




/v

.




i (32 epe

)

eeuJPv\ch S A (XftsToéouAcu:\A 4 koP?.&Th)
Av RN t'éleé\r\ TaweTuwN givon 04\«'0:/\; GE Eun axfau}elwto 6061’»\-1,(0\ G'UU'TQT“G"AGV’”V; TOTE g&Woun
AAOMS kon o€ tovE 0~“0

5uuc-1uq Minkowslci

PP= mult , dw_ o
—37—;\: = r/\d“_- mat = c1F v, Fo= q(E + T %R )
Py q Jv ® = AT I = i Z " r- O
a‘F"Vuvu" - 5 \:Pvuvur + FVPU’AUV = Luw, ( FM+F) = O
Fr = — B Frv — ,\V"’A va Fyv
AT GUppETPILOS
—wn'v ’ v
™Y = /\'“'AI\VI"\’ AP= nt p
Iv p! v S VAV) v
_Tr\c,'—; A PA v Apl‘- | ,"c A‘* = V\va'
oéwr
_ P T°° - _Too _ O
T = [ 71° T = -71'°
T®° 7%
T T3 I?ﬂ (0) 6 O-UegafTV"w\ Fo"l) oA Q»JM‘DLFOO\'
- . - -
peT&Bxux.'ro\‘rngouTM E ) B
Go S-vector 6&
e‘fqu?&SI/mToﬂTF\GMOUS
o E—X E\, E'L - O BK B\) Bl
Fr = -Ex O Be By Fr =B © €2 Ey
‘E) B O Bx —By Ez O -Ex
- Ez_ 6\/ "Bx O ‘Bz —Ey Ex O
d61tes TG §
6To cevo
—._ = pv _ A v »\
VE- © Q) Frvo Lewsd £
TRR= O 1)
_ p«vc" l‘
T <E + 95 - o ¢ \ c n]wees chneuWAe'rFlro 6’0’,«?0")0 L\
ot 3
_ o €°'*> = 4+ P= apdpes petadessan
V8 - }lotog‘,"' @ (4) peTagy o € ETan
£pvr~*‘ _ (__)_)" Eolz’s
56\6’,05 E—» & . ) otav dJoo decteS
l_g —b~ho£°E E—‘;jd = 'E—oo‘t =0 Ewom  (60) TOTE

ToTE& E&XoUupe @



-
to32

10 23

-E,
O

—R;
By

-Bx

€, €

_ _(_eoltS) — 1

Y 4

B’Z “37
O Bx
o

EO\’(‘% = +A elO‘L%_ -1 € 1
€ons = ~L1 Epve] = V\H,. Nywr Neer Ny gpved
ey
Fr
FP,
FP\/
Eoo
Ee
f———\—/ g
€z, Mavweldd 6o Kevo
= 2 MW
OF'S“O /\ﬁ' aV T DX BV\F = 0O
GuW\EPIq)oFa. 60\;440;0.)7\/\ 6 é - 0O
= P - — 1 =
(5 3 My aV) AT p.,e,.,%i‘ O
~—
do=(2 2 2 =2 >
F_— a+ | ax ‘a\’ | a‘z ?F’N _ o
ox
= bo 3 E) 0 _a, 20 .
V=0 | al"F B o+ xF o+ a‘rF
v=! o,FfM - 2F 2 2 g*
| d F EYS axy( 2y =
2Ex —+ _3— (—82\ -+
2t °
- R
VxE=l3 5 %
B By B-L

23
8007
'pSZ
512 0
':30 = Fos
- -£,
v R s
‘GKE-&%——O
2P
axV - O
2 =° = - -
=f =-ve =0
2 >
o
>6.) - [2F - 5-5]
> &) I )
952_ SBZ
oYy 272




Oulu‘\olu)‘la Towv H/M ned oy

| , - —p - - _ _ —
c 3 Fl'”'F,M, = %(—E'E +B B -EE + lf-@b) - -2+ BF = -E°+®Z
v - >
. 1P, —L(-BF -£E-2F -0 - -ER
Qew‘ou\ya G.S.1i. Qﬂ:\o’rooéoxla(an £ koFCP\Ck'TV) 3 2 Exoup € 2 w/€§°f"[y\fa
GMJD\"QIWTO\
PN',\ = O + 0 0O +0
O E—)( E\, Ez ~ o BK &\} BZ
FFY =] -Ex O Bz -By F* =]-Bx O €z Ey
—Ey 8 O Bx —8By Ez O -Ex
- Ez By B O —Bz -Ey Ex O
- — SGrees —
O —Ef _E\/ —El
va= E;t O E. ‘B‘/ e ow E? > R? E-Tonoou
57 R, O Bx - ow R¢> E? R - tvnoo
E~ 87 -Bx © - Aoy 6& fandlo ©SUGTW.A R=0
o - ToTE 3’.\.%” Jior, E"’g =0
——/ p— — p— - o —
En"‘ Eu ET:BLET"'u"ST):IET
= = o - =
B =%  Bi-g(B-0~E)
B-Bl+B;, = - yOxE= 0= 6~
J - —_ / — 7/
U"E:U*gu"’ET)
==/ — -,
B "= —oxE
—
® @y & N0 BUETAIA E=0 -o1e

E'-= UxF

_O*E’



VE — UF
A(G=0k)

p=L(¢, %)= KU:’H)*')
< = X(U\*,)z K(x/-\— U{')

o %

an 28Bx
= 35« TV o
= K§§ -+ GU
= ¥ Ve + g

2 _ 2 2x
ox’ D%
2 . 2
oV’ oy
B, = Bx

+ 2

=0
9 Bx + BEZ — 3-7
o+ | 22
2B S <« E
ke e g

23 _ 2
+ 2+ Ox/ Uax

2. - °2_

o7 oz




Him (ng 5060)

65: (@]
edape o7l ¢ V' B-0 — { = L

2B

Ano Selgv\ .

! I R pv / allad v’ WP"; v ( WPV =
AR NN R =AVV BTN, 3 Fr =, (0, FY

2w P 20 v 3 FT -0

o’ e

Sniodn ¢

o\ E,‘g. N oM w Qﬁe 6 FQ.WJ.GVG S €

OETEPX ano P ETAEA NP OT\6pou S

"evvalforcorm, ppap
Sladwn  B.F" = uF"

€ ”eouuMowTvx,, moppn  Sev o ogoov

LDTPJ«‘-(



WM nedeo

VoL PeVoU CPOPT‘OU

4
X S , g’
*aAa A
=0 ,2\_ é",: ;‘.,
(Hh
A
R
— s
o q 2 2
Y
":., _ ?/ (7&/, Ny 2)
= (@O @
o
Ex = (E,:—Jx />= A*, 3 2’ = (z- “')
’ ; 0 @+ O+ @7 Ve o
, , pe =02t
E = x(Ey-0<BL) = Ay 3
v= §iby VT o @ 2 = 5(z-0})
x! = =
/ \// =
= E,= A =
€2 ¢ @+ O+ @1y \
A <
Ex = 3 7<
Lo B (xy+G " +(¢Z)‘)/‘ é'>= X A >
<Q< ’z+ (\/ ‘z _‘_(02)1)3/1 >
- Ay
Moo 0 <Q<\7'+(V\1+(UZ)1)3/‘
A
ét>= | q r
3
e - 5 A2 : FEEREUE DL A &
to @)+ )+
3, 9 3/
(rF+G " +(dz)z)/1 = Elsng + gre cogzgj = rs( S0 + KICFS“"?G)) :
x= remb cosé =
<= ¥Yeubsné
2= \( cosd

re C gt - §oot sin‘e) 72

reg= (- ozsm19)%

> r _ = =7
o-o Ehiaf | g giE e Eeo
G- 9 € - %

e sin &
g_ ] $w\e

q
Bz( | — Usz1e)3/l 4née

~ |
o

o>




Electricity ( L‘o\c&v‘e}isw\
Purce@e M. Edward

t=2

Charge started moving /
atx=0,attimer=0

~
1l
]

Charge stopped
moving at x=0, at =0




civneéen ¢OPT\OQ (== e‘l‘qaego E -pedtio

1
AN\ |

Y AN
+ =
+ - =
T E=€5% (opojeves) =
¥ =
ﬂt —_—— _:_
+ —— —
+ —
+ — =
5 E
i =
1 - S
>(/
gé’ = 0. T
4y o0
— - — — ~
- (8 ¢ oeB) qER - 4E. L) e =7
Ox () , U ) = ¢
AL o W) G TaV 46°,
S Oyt = owgovéa |5 s
Ce Oy Q&)= d??)(\)ooeox 9%
Fr- 9 P,M’U\/
_AE/“_ O & o O -1
_Ph =¥ AP"/aH’ = C\ -£ O o O U Ox
T dP\I/t“' O O O O Uy
| d Pofdt_| o © o o Uy
~ —
. o
P~ = q¢ W Px= q&£ + e;&é
c — WM Uo MmO, ()
A 3 T e v
P2 = @) ~> Pp = 6TaV = O
U,(L‘t\ — dx - P x q‘E«‘{' — qQ Et — qs'\‘
+ = \m*+ pEtPE {m*+pE f@a—)z \ E5+@qed)?
= ? o
El — z 2 -
o = WP 1|+‘|&)L
e € S+

+ AH*



> () = —;\—'\H + @Hr + oTab

X )= ’L—(\Ij + Qh* —.’].)

| x(0) = O b 6Tad = —

4
A

Exoupe Py (B) = Pyo = 6O
= JW‘L“' ?x,z;*f’ft
e malee
| 62 + (4€ 2 V- @D?
dy = S Puo/Ee d+
‘l [+ <A{-)Z
coehwy = L + swhiy
$m\/\uo = A+
dw coshw = 44
A
coshw dw
fo‘\/ — P\ID/EC’ g A
‘l [+ $(nWw
o y(o) = 0O
— P _ P~.
= T‘é.:_ géw v w o+ 61')4@/
&) = :;’: sl (At)
_ Eo Pyo = £3
><(4\-— :E; (1) _F@%gql —-:L) \1Qk)-= 'jig—— SJ“V\L(~:%§:j>
< CY) sinh (%) — ﬁ%

x(N= 22 ({i +(amn@eo)r - 1)

Eo 36.
Cy) Qe ( Pyo 5
Y aAvsoerdng N (=) v QL

\C&-ymuAV'\

>

coSh(ka')




