Seft Raic an

&\ YAS \-‘\O\C5 %
p@t"(’ l

SEEERE

S‘V‘v\\x\g w0 l’l %C"\"Q.W\S

AV\&»\ Strom. Y\&d‘l Rarvard



Over Yhe last 3 yeows, on exackt o athewmats el

caunivolence \has ‘oecen o\;sc.o\)erc.& ot 3 va'wws\l |
Ai Sporore phenomena, each stu died Roc Walfa ce '&w{\j;

Solt TheoteMs
v Quonzum Fiel A ot
. 'V\acor\{
2 W

g e Yeta (OE‘—

N/

A . " (G'(”ON 1‘\'0&'»0(\«\3 \’;)\\&&‘ 4
p aﬁ@el\e
2 4 : Mew ot ¢
\1 \Emﬂ (& ke : 7 o
vt Qe How g et
< i ~S hC_OV\J\(_I\
5\ S 2 romoce
Sochy 624 FA

Twis oo \e.A Yo suwev'\s'nl\ new ‘\V\s'\ua\!ﬁ‘b iV\'&D the
fow-enyes \ sreuckure. 0% apvitakional & electromangnets c
\—\r\c,ov‘\c,ss. \t dlso Wos pro®©duwnad GMQ\'\w&ions Lo Blacdk
wole \ntor W\OJ\“}N\) e -Qoous o Vo \e,ch\ve.



]. Degeribe oasics o& A A

N o€ congec \lOJ\‘iOV\ \aws in
QEQ)‘( M, Sva\l'\)w.
ey @wmi\“ﬂ”tsz,uk).\\&pt_c) L\KSD\I\ M ’\lﬁ\ox Casbere k‘;) Fo\’{?r)
Por“g\.((“b(x&‘is)Z"V\‘boto\w 4 kS 20V2-2016

-~

T. Ceviow BH (wfprm abion por adoy aslo 0435

ona - w\n\( \\A = Qo in ar$m<n+_
/»A" '{ & I \\M LLW\@BS th(\.\‘ F\b l!\/ s /\ “'{J,m " (%‘(T\}
< | »;

re
< O X 6 A © (‘M_/‘ O\

1)) Cov;a\uAt_




7.

OQ o-@ oonbc.Ne.A oactges \n EQ"'\ |

L'\QV\&?AAU'\QQ\I\CC‘\( cadial c\ec‘k"’\c ‘CQG\C{

STA\C

B0OSTED 2
o o e (—= >
P <
i
= = eATRE (=T XN)
P Feax- & \\:’LC("‘_
" ANcN e (ORI P~ [

The ©005TED v@}g\c). 'S !‘_Qt 3"\"A\€»-‘\IQ(U€OK
neot 5@""\'.‘“\ 0. We. need *o onderstand this

C. a(‘&‘ct&\\j.



Qcmnsc, di o at oM ‘Q’ov o Mwlv\&
c.\no.(‘ﬁe. "W\ nXowsly gpace

-v
\ \Azﬂefmwée(& Yome

L L oian
- C 1 \1‘7 A @

Fr EIRGRAN i
g T8 e cal Loven*z- (N \lar‘wm

boun O\(‘V\COV\A\‘\W AN e
& fo X |\ ‘\b

'/ o C\A JvoQce
/ ot Fcu(e‘» o F(‘V ( 9 ) g
A=\ o '\ X

onkipodat

Y[
RN o\\e, o 5@ ES € — &(mb\e, 60 b%ﬁé’




This \\MQ\'oe,s o oQ o‘Q‘O»VV‘“.o?OL&\’
conselt WO»‘\“\OV\ \aw s

S,Xﬁ\ﬂ\fwz@}
) Cunch
UJ\\ef'e,. Q_(.@Av) =iy EL 6A>\ e Q‘ﬂ_ﬂ‘ anevoN

B 1
oN “'\ﬂe—sehexc,a Foc Yhe 5_€e_c?a\\ case ¢= \

U\ff\“%//(row\ss'b laws V" FM\/ ZA‘Q/ s 1o 6\b\>0\1

e ot coNseC Vou’mbﬁ s
Z ey
A5 \M%;&\q \3638.053 9 w ow'\‘
vr“o /\)‘ i o, QD i”é\\( V:~ O()i /ST-C) Sl e
T hep AV 140 FH, 3350 Gt \Q
o L A LN )
Coungy oyt e b5 ZAL '

7
Loge c ‘i\“%bf‘f 1506.,02206



QD&»\J( uo\nat"( ol e conset \lc\i\‘.«' oNn \W‘E’
whewn 'QAQ,(GA);L”O’}??,

\«\Jw,gwdmg pa\r’(‘) ovﬂAwb.H\g qu\ss‘.s \o,uu)

e L@Wbc,(‘\fo:h\b\ﬂ laws atC v
& — A OQA
S eAEY T = 2 (8
7 / L,ﬁ W,
R TTATY e V\* o\ al
i “bf\b ma)e Ak *

: - W
3&/ SaﬁﬂiévgkiF N (36\6.(“'\'20{‘('\0’(\ 3&&_

/

(5684 = zevo-eneray
\

=g

A’»r -\’\nc, 6\0\99'\ C.av\ \eue,\,+‘f1'-5 cons, \aw é, U\a.;‘tt_,s ’&'\‘Q

sam of o zero Mmode o we 'wmcm’mf EM ZielX ond o women

. : ) . A . . Iy
ok Yhe wcom \(\\SC/\'\&WSQ, avsteibubion X5 outk Qcooi‘:\\*yg%&g



8
i g\xw\\'mw\ Conset\ o.’t'\on Lawb‘

\v\ &N\ \ow\vz A\i(\7

iy O mo&c‘\x He M ibea
the R 0'@ conoes VO\A‘\OV\ \dw.j ace. ! v "' Te  2UE

Zasslor K= 5% S = O

ot C\“"\ e € \in7, \ow¥? ond o@:\ %
= ip® 14 . Yes o.«m'.\'\:\akqs
@g}? w0 24 5 dve™ ant iy L;:g* ?/\'\o‘\oﬂﬁ.
bizzere cons Yion ) |
[ %@f

o £ oF was A ve \DV\ 6a D 1:::; CBS}W(_‘M“Q(‘ CéS)
ow\\h&" s 1281 P;\?é €8N THE Oéﬁ@ o\\EM'\'\ncocie:e.ﬁ. ),

C o cevetse, lbaie. coft guoton Yheosed =7 QY &




Conset vaxion kaws = Symmelties

N e
LC*&»A%-‘X" e,
' Leonstorm aki on -

8.3 1 {\O-VSC, %(L% e
‘\'\(\ ouli' (v ’\'o om&\e,—(‘& eﬂAc\/\"& c,onsi‘an“%

CL"V N\ A \ :V\'Q'.\(\\ -\—\- he, aé\. Nof—
'\'r.\ \)'\ 0&“ o\ Q\’\ \{ X ca\ b&o\’kﬁs t» C on
be, mcasuj‘eA \[; a *’\(\c_ 6\&0'\‘f0 mnaogne CQ

«\e,moc\nr BTl L Ma\o&o‘% well- Yanowwn

Spm\/lt\'o. Q\OV\o\,\ Wewdse \e,@Qe,c, .

b\ah )éov G akle %c—[\{, \30%. 50A4F

Q@ ’j\Yeféh.u hc()--":'/‘_ a0 2. OF\b
5@5&&\(\& V\QQ—%\/\ \50%, 02584



¥
‘ o Nacuvowm D:émcvw_i l |

H1oH2 0 & \o75 O

Lei gt

= e e 7
- a0 QAA"\"» o(\m\ 50‘“‘
@h&\‘b(\ on \07
3 A nan o\e&u\eijse.\;acuo\ w{ aierent
o u\\ox"mo me,n%o\: q‘um&wm VAo UUM \\¢5

P T

o¢ owu\(/ 5\1 WAL e*(‘:cs ot s«oa(’amouolvl
¢

Latae



\

T. Newtonion Qa*eﬂ*'m\\ w 6% O\Oex\s 300 (Gﬂ\ = Soo(ék)‘bf’(
¥-

15-3 (oA o‘Q' c.ov\set\)ac& 5‘*\@?*?0»\(\5\0*\0\(\ c\/\
eet ov m.-q;;e-\-\nc, '\“O*m\ Mok = QJ} é?(e“)
cxeaking 'SV gravitons et 92,2220

'HL Q\xcm’sum conbef\ra&wv\ loaw = WNey n‘oergs \a( S
so'Q‘\' Semn%‘ov\ theorevn 1o Mmo\L\éDV As hep- 1401 T 024

_y, Summedey = Bwa.lqm&»%w Mekzner Sodas 10472,
é NS capertennslations N

Y o~ sex\vroo\e. VOCLWO me,oéuteg& \)tq 'Ze/\r)ov\ch-Po(namv

\a%4 ((\?@“'ﬁ'ahmo\.\ wmmo‘\{ e@e,c.‘t Q\y\-\‘oz@gi\{(/\ciﬁ
\(’Q “w It b

O&& 3<\t\ook \,\ Ye clany %U note co mplex taw
W&\j uwxo\e?‘ stvoa e,duf}\ ef '\r\/\M\e N\oi/ ée/u ‘W‘lcf\{



THE
bLACK WOk

PALADOA

‘t\\ 0\“) E‘V( RNAYS ‘\ (j\ \7 C

1 dhe Lac Rufuce
’\'\'\th, \s YV\io “e(.o(‘p{

\N\'\O»*soe,\;u\ O‘F _*“(/
PO Yhesis,

VENW\

‘ la Yhe \aﬁ* AQ

ciofh «0s0v)

To am\ov\\e_
C°~S$(/\m€ 10
has >u~(‘%m3.



J‘HE
] tg 2\\( no &
M ATI0N

1‘\ o\\A) \“( \
v ‘»(3 \ O\/} C

o W04
o
—Qu\’&w(‘e.
i'":
N

M
et
W“mgs\s .
oe,\lc: “i‘-“’{
o
e

PRV
e s s

VEM
N1SM ‘
Y%




[(. onclusion 5i

I Ui aar )f,\le,\oemew‘ks in 1K Q)ravl

\\o.\n.. b\hbb\)t“CA [r N -Q\o.vo d(\&u‘\\{\'l\
‘\'\nc. 'm‘vamod'lov\ loss o.rQusM(V\*.

T, We hate noT resolved the
‘m-Qov mo)g‘\on Qoﬁ‘ Ao\ 0%,

. The noture of e How so\ﬁ&cs{:s
con cre:\'c; new  gyenues of "\N—-
ves T a&im\) nglbu wi\l now
heot %row\ Weleol !




THAN K

il




