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Michelson-Morley experiment 1887
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Puddle Interference The concept of interference shows up in
everyday life in bodies of water, from puddles to oceans.



AL &S
588D H D

1+

|

ER %
o LV

==
IS

J—D

—
N

NATILY > -

U+ =

Ng
5

22

N
l

KD

+
Q
Y
e
i
S
—
A
-

‘\‘Qs..

1111
,_\_,v”,

/
~s




AL &S

1+

|

==
IS

J—D

—
N

NATILY > -

59608 S

=0

A

g
N

22

KD

S
)

/
‘\:s.. ~s

1111
,_\_,v”,




BDF#H = @OH-IchFEHH--T=DITBHIRK

OE(ETIRET 5 2 DDOREDIHS OXEETIREN T 5 2 DDREDHS

1 . f . po 3 - ' . . & 3
- a 9 sy 2 . a po . a | L om L v e
- e . )| - = “A . \ . \ L ] & 4 d 4 d
o L % Y ] « : < ¢ ® . .. wﬁ;ﬁlgﬁaj . o \ 8 L ? & @ ] 4 . v
A A AL T T LT P W ol -9 ¥ u
" o w o . - o T > " . o B
= ; e Vi . Q’ 0w i o @ N \ X1 G ! _' = i
“ a a v T T v o A AW AV At x ] %) AN a
P 7 " A\Van 3 €2 -P VAVES® & a TaVar. S’ T N AV AV <
¢ A .'7-.' “u g o~ 2 ar Ve VaVas P . » .4
L] LD SR~ . ® M L Y o . P
2 { no..' o | 2 0.4..' \ o x v ..'. --..-.. /% = .
o 2% " AR ™ al 2 o B & . n— A
"‘.9o FONR\RIRIRIR &/ AR -'i"A[, .-OL.-I--." ) ° o
Ik LT SB[ K720
bs YA & REZTR I e °
- LAY L\ % VelTe g B | 2. S e b ’ |
41 AN R > .- . j $o.d
u 8 R RS A © =
; 3 .."..n‘..."-.,,.'... | -'-
. i A @ AP, of y . o




VNITIVY) DBFESRDULLH

Michelson Interferometer

MIT Department of Physics
Technical Services Group
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Kamioka Gravitational wave detector, (Large-scale Cryogenic Gravitational wave Telescope)
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[R¥F « [RF# FHZh pl2

AT Z { HZ A
(B D)

g JR 1% (B 1) 12
B A=2Z+ N 6

AL A HE HEL

p proton | +1 | 1.67262158 x 102" kg | 1836.15

F#T  n neutron | 0 | 1.67492735 x 10727 kg | 1838.68
e electron | —1 | 9.10938188 x 1073! kg 1




Period

1s

2s

3s

4s

5s

6s

7s

=

HAZR (periodic

table)

1 18
1A VIIl A
1 +1 RFES —|29 21| — BETEDLAF L OIHEK 2
H z%iE8 - CU |- TSP REOLOFAIEREINTHR He
K= 2 THEA(BAE) — P 13 14 15 16 17 NIETA
hydrogen A TR (EE) — copper A IVA VA VIA VIIA helium
1.008 1 EEETE 63.55 ~BFE ZEEETH 4.003
3 +114 2| *BxTH | 2Bx=° +316 -4|7 -3(8 -2(9 -1(10
Li Be I:I”%“;‘E’Gﬁbk I:Iimiél-iééﬁs B C N (0] F Ne
UFL RYyry L 2p] HuE m%E =% [ vk A
lithium beryllium boron carbon nitrogen oxygen fluorine neon
6.941 9.012 EI”%“;‘E’G;’&W |:|$1$(at§§ﬁmi1$ I:Ingv'rﬂaﬁ{mwm»*g%i?% 10.81 12.01 14.01 16.00 19.00 20.18
1" +1112 +2 13 +3114 -4115 -3|16 -2(17 -1(18
Na Mg Al Si P S Cl Ar
FhyL ITRUYL 3 4 5 6 7 8 9 10 1 12 3P| Frz=ma A% y B e 7Ly
sodium magnesium B IvB VB VvViB VI B Vi B VI B Vil B 1B B aluminum silicon phosphorus sulfur chlorine argon
22.99 24.31 26.98 28.09 30.97 32.07 35.45 39.95
19 +1/20 +2 21 +3|22 +43,2(23  +52,3,4|24 +32,6(25 +2,34,6,7|126 +3,2(27 +2,3(28 +2,3|129 +2,1(30 +2 31 +3|32 +4,2133 -3|134 -2|(35 -1|36
K Ca Sc Ti \' Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
H L HILTD L 3d V& AP FN FH NFOYL V=N VA % =VAV/S =virL 7] 3 4p HID L FILI=) L (=53 LY LES 90Tk
potassium calcium scandium titanium vanadium chromium manganese iron cobalt nickel copper zinc gallium germanium arsenic selenium bromine krypton
39.10 40.08 44.96 47.87 50.94 52.00 54.94 55.85 58.93 58.69 63.55 65.41 69.72 72.64 74.92 78.96 79.90 83.80
37 +1|38 +2 39 +3(40 +4(41 +5,3|142 +6,3,5/43 +7,4,6(44 +4,3,6,8|145 +3,4,6/46 +2,4|47 +1(48 +2 49 +3(50 +4,2|51 +3,5052 -2|53 -1(54
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te | Xe
nesHa | zravFos 4dl opyon | srazen =47 w77y | 7oxF94 | azzen EEPI R5UH L 0% hESL 5P| uma ZX FLFEL TN 9% sy
rubidium strontium yttrium zirconium niobium molybdenum technetium ruthenium rhodium palladium silver cadmium indium tin antimony tellurium iodine xenon
85.47 87.62 88.91 91.22 92.91 95.94 98 101.1 102.9 106.4 107.9 112.4 114.8 118.7 121.8 127.6 126.9 131.3
55 +1/56 +2 57—71 72 +4|73 +5|74 +6,4|75 +7,4,6|76 +4,6,8|77 +4,3,6|78 +4,2|79 +3,1(|80 +2,1 81 +1,3|82 +2,4|83 +3,5|84 +4,2485 86
Cs Ba sv5/48]  Hf Ta W Re Os Ir Pt Au Hg T Pb Bi Po At Rn
I L IAULYFN T 54 AW =Ly FN 2B BT AT L= L AR L EUDAFFN EEA & KR 6p EULVFN R EXTX RE=J L FAREFY kv
cesium barium lanthanides hafnium tantalum tungsten rhenium osmium iridium platinum gold mercury thallium lead bismuth polonium astatine radon
132.9 137.3 178.5 180.9 183.8 186.2 190.2 192.2 195.1 197.0 200.6 204.4 207.2 209.0 209 210 222 | EEEILEHE
87 +1/88 +2 89—103 104 105 106 107 108 109 110 111 112 13 14 15 116 117 118 lﬁ]ﬁi%ﬁ
Fr Ra 7o7/48] Rf Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Mc Lv Ts Og
eI IN SUYL 1 6d} Sh—UmL [ FIzwL | o—k—%wa | w-uwL non | wqrayn |#—azsFyn| Lok | axp=sya P| =#=wmu | srmesa | ®raews | unszuss FRUY AR
francium radium actinides rutherfordium dubnium seaborgium bohrium hassium meitnerium darmstadtium roentgentium copernicum nihonium flerovium moscovium livermorium tennessine oganesson
223 226 261 262 266 264 277 268 281 272 285 284 289 288 292 293 294
SURIAR 57 +3[58 +3,4]59 +3.4]60 +3[61 +3[62 +3.2[63 +3.2[64 +3[65 +3,4]66 +3[67 +3[68 +3[69 +3.2[70 +3.2[71 +3
lanthanides La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
(L7T7—RERE) T4 sus YL IS T A FATL JarFos | #eums | aveess | sRuz=oa | Faess | szgmows | kwava INEYL wyss | avraess | LFFEoL
(rare earth metals) lanthanum cerium praseodymium neodymium promethium samarium europium gadolinium terbium dysprosium holmium erbium thulium ytterbium lutetium
138.9 140.1 140.9 144.2 145 150.4 152.0 157.3 158.9 162.5 164.9 167.3 168.9 173.0 175.0
TIOF/AK 89 +3[90 +4[91 +54[92 +6345/93  +5346[94  +4356(95  +3.4,56(96 +3[97 +34]98 +3[99 +3[100 +3[101 +3,2(102 +2,3[103 +3
actinides Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
£ 7oz=ru ULZFN TarToF =9 Ly o5y FTY=H L TILb=9 L TH)9 L FaloL W= L | AVKRILZDL [FAVREAZIL  TTIEVL AVTFULED L Vo UL VN A—L2 L
actinium thorium protactinium uranium neptunium plutonium americium curium berkelium californium einsteinium fermium mendelevium nobelium lawrencium
227 232.0 231.0 238.0 237 239 243 247 247 251 252 257 258 259 262
2 O ] 6 —
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The Corona

- The lonized elements within the corona in
The Convection Zone ——— / mxmmmm';ummu:;n.
. . NASA Instruments can image the Sun's corona at

mi_plmlutbmm
ﬂnb?dh&lﬁﬂlhm
2008, .

n..
~ s‘ '.. b ".
IStroa“ ; NG i Mo ST Vg e ' The relatively thin layer of the Sun called the
Corona mers R e w2 el G < iV
- . PRl e vy .3 is ed field lines
- P Ot B s Tl T Y S mw bqunet:m
The outward-flowing plasma of the corona N . T o = A restrain the electrically charged plasma
s shaped by magnetic field lines into tapered R Y s o - . Docasionally larger plasma features—called
forms called coronal streamers, which extend - b iy x prominences—form and extend far into the very
millions of miles Into space. o tenuous and hot corona, sometimes ejecting
. - material away from the Sun.

© NASA
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Einstein

iC &K B E =me2 DiErRAA

It followed from the special theory
of relativity that mass and energy
are both but different
manifestations of the same thing —
a somewhat unfamiliar conception
for the average mind.

Furthermore, the equation E = mc?,
In which energy is put equal to
mass, multiplied by the square of
the velocity of light, showed that
very small amounts of mass may
be converted into a very large
amount of energy and vice versa.

The mass and energy were in fact
equivalent, according to the
formula mentioned before.

This was demonstrated by
Cockcroft and Walton in 1932,
experimentally.
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