What > \qlet’?
. Pubzles 2
Newhow | ooy \700s

eowe i opties M-PLCQ Hon A heee oo
. ‘Uave;&? P | [(\ﬂ

Hu&%ws , V1o0 4 Yr?u:,ﬁ, @[i (8OO,
mh[whwg&}[lmc&m}wavﬁ&c )
SULPJU\Fﬁgn o

\3& wid 1880 wowe Haeoy wea ot
GO2A fXIA{‘t‘CK?) 'f‘fum’\j J M‘S
E3 end s@ (Qe0's eoug\&«:mc& C\AQWSA\'

:L’w:ﬁivte O koei\s%m‘( 1< headed up P Gone deu
= lée(? Ao km?wﬁ-ure tnsda it P !

—>look ot Yo dsckibutbion T&) ]{&H 3\‘06\» o

= Hane will be delfecent mdenai fies 97 [QH o+t
é:”uew[ [Nguemc.‘r'tg [Co[orsb
Thie shaufcl be ~PW\'\[A'()[': L\Q,a:(\ %W“\’(A?\AS \&‘)\

Coio'l C‘AQD‘ e

S
aA lcywr 7“ .?ué IE \,&H— g?l/‘?t/‘ 7 [“Mff‘\.x



Yo ‘)\e T Suu D ey [ ‘Qﬁw\P 1 5020 booo K
AN ake adouud >\ S580am
Cut e e <ome [in W\Q—C‘/\Srﬁ all a) (,uueumf&

< wpmlz L T(AD f,aealcs it N et

2. T [X20)—>D
3. T(A>0)>D
TN
260 b))t /\ Heo 16
Awa;c N

T deal 5043 wil( alenh af [Mbuemu.
=D so fe TN ﬂ'\(;em b 07\\3 de‘wuc‘L M ‘jQuAPT

o T=TMAT)
Ywis i dea Log [& Ca[[-ecL a '(‘k‘uck &JOQE“

&Cmﬁl \"\' &k$h\>$ GW\‘['[/L?MSBnD J-e[[fc‘LFO'RS
AV onstant T it s eguilibaium (B we=Eoct)

Cor Build cuch o fhing by« ol low cm with o
pen hole (0"' €Mé¥o jﬁ W\ mtjr 63@/3« od-)



S Swlae tadiabin ic i egg.\; Mivw with Asdekon
n i Cao"\"l&

= ’/P(}\n’\ i< Thc‘{msiﬁ ua waue‘»e\&“t ]fma
Dged izw‘bw*w\f T

= e “h\at\c ‘504‘1 tadiakipn

53 locke lgﬂosékchoxﬁxg allowed accutale wasw&'wg
% Wock ‘*’J&l S?e c

= es\uczai\l VS\;\AS k\{SwPeS SO MRaSuh e Spoc{’\uw/\

<

Hae o what weas e suned



4 1
Ultraviolet 1 Visible | Infrared
4—1

@® A maximum

Radiation intensity

IIIIIIIIIIIIIIIIIIIIIII

Wavelength A (um)

Vok: ‘W\‘(Qus'&gpaa\; wm\avﬂd/\ &Pz N ka
oA v EV\CJ\QaQA> fea'e N decnencts

—

rown wfk@u‘cwm’k (k\o{’ akm\) Wt |Aav{’_ \Uie\/t‘s \0\05
N \ = 2-%‘?%7:\53;”\-‘{ & vicle Nl\/«ﬂe ?7 ?\wx

o Stn'd 6wu&3 \xairs al A ~500 nwm &ellow

~
T = 2.%4% k10 m-F - S%00 K
soomiqwl

S*@Qaurs laeo = M[a\[ts ?bww tadiakd \ay —\ewP

Power tadioleds ‘\(A&-QCK\OJ( owee all wause Lecgﬂtg
fcmw&w\ rwkms?ﬁﬂ»\ T’—' M So PM ’P‘&Aea.

arey



S’&C&h‘S \uw: Pé;lrx = U‘—rgt 5()-'—: g.b’-L\cIS%\,;
|
A

WK
So ‘P[T) = D‘,ATH A’S\u\[acp Qe
‘7(»9 htﬁll MA)EO‘H‘A(S

A _rS\av\ :S%mk
So T (§%00) = 5.&%(53\;/)_;@ (5@’003(1
w

2odiug = Fri0°m .
SwA [acl afea A TYr? = T [T“BID?M\ > ‘_['quoiqm'z
So powel (% dialed Po T-Ame

= bY%ID° W, % M W
m'z

= 2 x107°W
Sp... T & di[lmeﬁ 4€w~\>¢m{wes s VEEY weitd
iimv\ wlfmf w4s lcwowv. aLmA'(‘ EMN aadicGin:

. Em zv\uﬁg iC T ‘wxﬁodic VO A

2
L b EM wans ety <t law‘a\'«’ﬂ;&\
bt Wet ¢ 3
Doa U oS, Sotau| enet akea bed T \w\&er
2> Wl,..ou@ K Maasurec[ (Y3 7['(»&'\' \&A&M £(AM33(L\BL'£I' T)
oans < haen Wowe lewgthe
= SinCe A€ =C XS\«S\%\ A= [aﬂiet L



N \ov\g,uf £ = [W%M 'Q HVH?
Wt ie k\ac‘r- }wcll FAD‘L\@W i ode H'H‘ceo.‘f'?

‘AOUJ fo Ca‘-CA*[,q-‘C beck Leei < C-['lu.w\ué et was
lcuoww a[wu+ -HAQAW&&MW\cS dmA EM l\a}

Paﬁecﬂf\ﬁwv\s pebltsked = a‘HZewP‘I in 1900

Ultraviolet i Visible | \ Infrared
1 '
'

Bale elh—'&auq

lllllllllllllllllllllll

Wavelength A (m)

DQ\-Q(Q\A. Jeows &oes V\-o+ Pﬂ"" ‘
=)} E‘Q"\acwm“i 2t bl ware \&«aﬂ«%
=> EI\QAKCSE rwpx ‘E'e W\-‘CV‘S&{‘SCFF S‘Arh'" WMQ\'eV;“X S
hich
= i [)&%V\.ZML ey

SQVVQ-{’(A;V\ K Seatous iy waow wil cuf Mt(_
3 Lj 3 Je,( 'Fﬁuelt'v ‘
wuw 4 3 .



Masc?\av‘c\i * (400 P\Ak[i‘skcc{ o agult Hak DID
Gt
. imagine a HNeck Soldu cavi
=D §u0& i g %O% lwa\{:\
o owes 1o ecuilimium , SO -‘ewui) & Ctong Smr‘-
= -Hhe %M&a-ﬁm\ ewﬁ'['&cé 1< j){/L W fle [AG[E
0 Cur't‘S walle are absnbivg E5, aud cwithivry Zy
ol T Ei T Ewt @ v Haut kW/A T

2. He wan Yo walle ewik: peeillaloe w Ao u&:\”gs
= a'\bmsl La"‘ V\.o‘\ [tmewvx T ‘,QC()

:\D\QM‘F cocd Hraot “"&Lasdﬂa\ﬂ‘@ ew'c“ EM voaes
byt mj a¥ discaede values 9@ o bnwous V)

= oscillatone ek .ewmm Ln hamsl&;zav\‘-ﬁ (Aow
a {A? i\’m -\o lower ‘wﬂﬁ



Ae = El*i \VC Ekw cere CM&\a}M& 40 La
\|
PAorer%m\ > [N%o@u.ulp)z
(‘& AaéiaSﬁa-r
D= A ‘/\'c where l’t s Q (Ws"‘au‘*’
=) vole ¥ue W ngicleut oith Wrens low:
heat W lewp and T AL = Peak
W? A 'S (S

2 Cpgiodin = " € e T
Mie i mﬁ\e\—ekue@ ) C\usc.ﬁc::( =M 6030”

F«aé\muctes aN~e Fo@géé(@

Plowek soye wo (ME dad ey v covk hed
N J
(< &?sue&e (clisca‘n\‘(v\vot*s.}

= Etrﬂ» ,b buav%w ac<euce
nslot W T Planek'c conthaut

-2 -

mdotured P e G.0R70 T Q-<

lA,s'wj {'(A;.c \fP\av\c‘g CO\C,\A‘.QL .h[oc‘: koii S(yc_lnuw
A% (?\;TB = 2T he (

he .
'>\S’ e / NRQ -1

\ﬁk ~ go"“swmw(s Cc)v\gg-au-f- 1.3 = IBQST/‘&




so abowms are vscx llakhe w/zwai leveld

=W

e wa AF = ExE,= h
e i S@&Amﬁ A £

A ogeo  owd Spatiua i Mo sowe fn
aW eomgu PAIFS  Wx\ v A

K- Classxot QSM“@M Wss n sv/tw&

L
0O N/ w

M=\ eq

ry E_’ - lo eLG-A = ZT'G
W\ ¢

so ©° [0 H = \o(')l'\'%'

i i were @ %wzu&uw\ s&ﬂew ﬂfw
celle e woull have ewny a4 Sﬁm h\i
AC W = L 3ed® Te LLHs
= (0.b¥ IO?\{T

m?v\f&\p(e awount JZ>Q\U %\\

= leflc v ol cuantm ef&ck orc hard £
See i Llctica” Sthuating



Plav\VS M‘;u[’r was et wid s\ce‘r\icmw\ {:pr S—ID:KMS
uwh | .

Pholoeleckure ¢ffect
1‘63‘1) Ree gueie \y discovesed Piw’roc)@[hacc e/[zd*
— \,?K\A{’ oun see matermls c&emm Uﬂlbgeg

\lale 1300< 5mpatw‘g wi fl wek(s :
\Kg[t'}f 7@/\QC Legond e,l"ec'gcd
/ £\ gkl

P\ lep Levond 2y priwent | (49D (Wokel A0S
LigbZ-1943)

lacg twbe w
gaes e @
LY L"Q‘\/ VaC wAaus (&

///fj('\-n \,_,:\,Aou /J

awxwuz-\—ﬁ\ WwWeet Sune S OUAAM'{ ‘é'[m»f



=) s\n?me vy ',?K\»]( dvx“o Ce«'ftwc[ej M&&h% Q
cuarent W e awmwgdeq
Saw %(NA*—“ W0 (?%A*s WO CuAAe \4‘\;’

= wnrent  u gw be fween c[,ec{—;,o:\pA wat Lo
Sone a5 CuAdent Fa Pl wives Huw Weley
Com  wgsure ‘Mgce»s'.‘g%tuv‘mu’\' I?o v
?ml&u&?ﬁ% \?"%A'\‘ EK
Linds Yoats Do x T2
ww add ha’\'l‘fb;\l Yo (,f\l‘c,u.?)\‘
200 415 OV Lk

-
S
1
J

hae ¢o anede ie q-[ +\
rlafue fo catlole

AUt vor il aCC-QQM{Q C&*CC{TUVLS o anode

E% %a..?wu& 5A6&€C¥wu$ < BL::: e.\/



Rrowenen \\_a,wud shearved Klat €Ca cumtewt
Ywauw . amwme fed did ot (',Ltauicz wifl
\wU\ea&qu v@Ha&e

bk shil sheewed Dot Ty
=) wolte I3} | wote Curdent

Keut  Aeuverse ﬁ;é\ﬂv\?\blb kaﬁ‘&g
///jw e
T

[,

ll

\/

H%e) e,(ecsnd'v\g C(BD’M&A W %w
omode U—(Au[siw

=‘—78¢cauﬁe ba‘H‘u D Ppruwpug + ¢ hou S’GO
CO‘HAOAQ/S A ‘b q) 3 $



v \,:QA\’

-—

ol

cofhade };u@
( <> |
\l
\/

ety il weed KE > e\ Se:[- o auodo,

N

= lewnd aisée,weé -\*@Nx"' s \J rwueagus
Cbul‘\(\t’-u‘l' CL—DPM

hut con make 1 by Meesgin
\\‘(é/\"( C,wvt,-ew\— er fﬂ A i

\xs.e;w.e,uy\: o——u\h u,‘; 4\-@ Sowe Ue[{a&e \fs
( gsﬁﬁmg val toe \

aw&B no wathen Wow wmweh crank uF

\r@-\— Tu&eus:'\ﬁ S?,Q\SHH W Clideant

s Lau& O \/> \f6 l
'==)(r\m‘s iw‘)\tes Hnort e %e."‘écjrtcg e‘ce&uyhg
s nol” fropn bl fo lx‘(ﬁ }u-‘wg}{])



MW“’ \/(,MAA M Aea 3 (?&[\A (M%Memu&
oud found Corvent T Yenred onl

D) :X?COL-Q\@” WV\ \/>\/S

Yhis svw‘s&tes Yt ¢ % e\ectime e,l“ccicc(
i< popnironal Jo e (YH ’Ac%uzw,&
ond wol bt wedeust 41

@/\bk\.e,ws wl \(Q,K@SS"\CQ[“ Pc‘cw QLb‘lb’G[CC‘{\?(;
S b

[. af soww 8&:)“\@{ Vé\\'dg,\,sw/bu\!" )
2xpect  Current ® Lappear ﬁ 'Imeae@i
l?@ﬁ tn feuatty
Ayt v conent fu-Lu\c,IJS e ust da’,eucl

0 L\ZM' Tudeuet '
© Cwment Azappems l’lﬂ o LK(A-L

[AC%‘.LQAA.%
2. W fakee sowe 2wangy (fwork @m%@"&{;)
lo szz- Com C\ec%(}v\ (W en ’/C.e M_c"""-'(l Swt[éuz




= awy a\am cwonld Lowve o ghenh euarogey

dulews iy o bt ld
L d— fee B A W

=D M&N {laco S[Asu\c\ be o delay Mduween
S&!vvf @ CuwaheuT ¢ ‘f‘(AAIAv.,.g P LYL’}

ANSwltY v o &z(al QU — (pasevit Mkusxjrb
cuppeomt AW &m&dﬁf

UD& own u,u':‘f&
S e V\?VO.BIX[GBNJ-S is Seo Qw.a[l)ewgfcs ]
voules will W Swal(

2t vicdle i'«&H e A= R00Um = SOOKS |

c=2¢ so €= ,>C\_-.~ O Ml < Lo THa

SeORIT T ot

.ewual acsoc,co‘ccé wifl i Fho’mu"
* Wfr 6Lxg SITg thoﬁf/s

= "[r\‘o 3 Swaf\ !

o e wten (/ww\ SYaiS (\ech(‘ciax
ChaAge ® Q@hﬁ £ au pokaa[ &(” Jb N
plcks “p of lous ewm\s = @0V

®@ B DADow: e = L.ox(o' C,au\omlg
W N \ velt, E=lLux©®“e. L\{—[b&c\oq‘g



\!S\B &I(\M Wne w Uu’r“': e\nc'bou UOH’" -
WC&A )b chaoe Hor (a4

Heuw 10 = \.bxté\qx comven > Youles o el
-&(um our G%\ON H3 :?\AO bow \nos emc@s;

— “\A ¢
[= - L[r(o\ A%_\i—\/_ = 2.5eV i wm”

[-Bx\é"qt&-
FM)W Ww m we €V {-;h Pcu‘ﬁc‘fS‘Q%-Dms‘ eJ[-c‘
\Um\g 'Quwc h(]‘v“ﬁf\ Mos{— ax'owus -l'em‘< Can e,ou‘r'\' ela—}ma

Pa Sedivw .36
Al Pl ‘*t,of:-‘[.'l&

P Lead H25

- U
20 Ziee  36-4.92 it Ib ©
Fe Tro  4b-4% wl afl work fume e
Cu (o";‘)oq’ H5-8.) are ~€c\l\) eV

St Siltcon Ylb-4.9
C Can D 8o

Ax Siloey  Y2-«7F
K Dickel SBo-8.4
Av.  Gold AR

oD <[2]



Resolulimn + Banglesn 1908
\. r{)\/&o{-ms afe (ea/\{w‘o\eé
2. EV\Z/&% (‘)\A—SHV\ (Y P\Aﬁ‘lﬂu (/'w-%uuzme_jz
N E=kl "2 Phuckls wnslant

FQQ %\a"‘ i\O\OO

2
o X LN h=C0.3xt0  JF-¢

3. each 2lechan ahenhe siwg\e ﬁbﬁw{—au and iah,:g
Z% == \I\—G

o aet B avodo \:J\s‘w‘s‘iw \)éHﬂ-gﬁ VR
wm%li/ Cene AE" \

pE= ki-b 2 el

V. aliwe \vg\x\' wlsou u.u,\u&—é
2. ch& Ve Hm“r CaullA 2ero Coateuw

3. Vany £ | mercuie \lg\@\a“t:

\/g’-" l’\'@“é
c
20O DY/ZI |

SN N G




o Pocilive 2lope qiuea b
M3 2
- xm&uwﬁ v Us(f=0)= -Ple

Voriied | Theor G5t A dola )
Y2V \*(H‘ w) A >LO0nw,

C = >\~@ >0 '@'2 C/)“
E= he = b.oves g s 2Buk
N YOO 1o Ty,

~\%
- S.oxlo Y smtlf

¢ = S\
Loy e’_\f0 S =8n([O Q-’ﬁ\/c\j_z} = BbeV
Lesd'S

So YoOum . wyt ) \'D "Cc:% G\EC-\'L
Mc‘e/f*\’ ™ ssoé‘ww\%vﬂ aj e

=) u;ths e \oau+ o 8@ [now MUC)ev\l'PLl -[o
cevu/w&&



E->hf aw fre/s
so E= we
A
we Wwant P wWe A v wm G E weV

< Calculat WC i eV-nw

RN _—1
he = b.6RX(D S-Sf’irlé&% ~ LRI T

-2S
Ltct 1.989 x (0 Jrmx leV % lum = NDURel-nu

L6e6X 15T m

WAe \\'\t o R’lt\le\I'V\mj

o ¢ [,.‘aLf w}wcw{ len boo A hos e Al

E =~ h = D3eV—um = 2.} eV
X o 6CO Amn

oy whot T Maximwm twae 2w /fb QD ]\clﬁ 7%0‘["
Can eiCCf 6\66'{76\43 Pld'w\ U ond N

AN VR (f? 230 eV tmerdowt P\ao{em eueeqy
AU d-52 <V J/ zuads WJQJ
W& l)b elecLA e\fc {107'5 KC E'?r C}) *JB

jg WW[’M a\

witmuw LE =D So [£-P70



V)

x R ~ he .,d? AMX:B_

Wein, —

A e ¢

’e)'l Ne >\W“F = D—M =~ BYOnma g.&eevx
2 2be\J

& Av Neop = 120NV-um 33O W
B eV

Ly: A= 300 Im phobons Wit e
\p[/\&'( ts k= % e\et-‘%:\s c‘zc\cd?

v s WS ,_49 _ l‘f_ ’477 RU3eVraw _ 2.30bel
x R0 nw

= H.(H{eVU-23pel = 1.78eV
KEs 8V
‘IQ mass c}% e\ec\-m\ s Q.\HEEC klxw\uﬁ s (;eKDC} 7

ne st ev\u.asx e\fcs\xoms =, = Moc? = £ eV
hace  keg 2 B, (\C_\m G puwegu L& st woes < )
A i
o whe wow- 2 lafoighe é‘v\w\v v
([ cances Haoen u(af\‘u{ﬁ bat Wil Qe{— tleo Saue a«swe()

kE= émj” => U | 2KE 7!2 LE-¢® =~ iZKi;
.gﬁw‘ W2 wit
= }‘2x ($%eV - C = ?-&*\SRC.,
SIr %y

T LGe0w /S




'?\/wsrm« ewzﬁ < woweuduw .

==k oud e=24L)N s -Q:c,//\
E = he

—

A

g%ﬁ-&%&(‘ (\L\a&'tu—:'\:}l EQ?(ECg + (\A/AOC}S
(zww oYax M,cpeﬁuw&ss M, =0 @l@’mw (b”s)
sb [£= FC

Ele = he ___
_ prEkrig sk

g ETpc ang\w%%

<D

m
!

-
U

|5 V\nr

V\,ojc@ \'\C = b. b’&‘s(ow“ S%Rx\o w[g
1.8k S '{S’-—\M—se leVv

-6 1.0¥D OQ_
1.293%[0 eV-w

= .23 eV —pomg
= \2UY eVV—-ww

1

/1



This lek Y covoat [ W\eﬁ% B @mm

AN} }\": “YO0u w
E=hohe = \2x2ev-wn = R eV
Py

o LoD nw

2t lasin {aaml&z\ wlowbpd Sl ewik ted
‘,Tg\r@\ >\=ésDZ\W\{T“

L phaton E = he = 124Rev-u

ey | easls e

/

5O .
— L.Qe_\/

&M@{ﬂl/\ Sc,air'-e/ccw:&? (Ow(lbbr/\ effect _
oft” Lx&M ScchruS (a@@ }))0‘\'\%( Pm-lﬂ,‘es [,[p,c

elecyuns v gy Mo\ﬁ(‘,u (05)

\A)a,ve P}\QC&(C/HS\'\:
=) Li&’t“' w)F\ﬂg <€ hif= a cL\MSeC{ ‘FU&{‘lLIE

ea mo lecwle tw air
=) chowged ‘sch\e will Leel E row L‘JH‘
ond will eseillale [\Le an guteuns



= Haek will cend b EM wrves (@w\
oscila h“wi L‘quﬁe& Pmkc\e ol Saue _C

50 wawe Pickue Saye absmp%&imécahm ot

o Shue PL% £
Plholon wmolel :
=) F\\bsrams OAE FM{T (,[05 m?ﬂ/\ gwgs EK:L\'[Z\

lechonn
Refore: T e
¥

Aleee O

[

?’zu,m-

tomsecakion o wokew Nam: electiu
Py = P+ P WS £ compove w -
Ps-Pxwd = Pae
By Siwth = z‘s\smé n w“’PMC“*
so [y el + Py el =P

B P @0 - 20Dy wad +Ry s =5



so 3" = PEtTy 2Py P O
a\so  (ow sea O \EDn AD AU

Eelme! E-\-a\-‘-' Ex + uI\o_L‘/?'
. ] '1'2.
AMla: Bk = By ¢ (@™ (A
T
so Byt w7 B v (ke 4\-(\:‘&‘)}

Q ':I --------------------------- :Z ‘i\l
(E}S-"r\v\(?“ Ex O ~ilmcY)+ (T‘ SN
‘ N

::"1}: ((L:'c Cx) rm® B

.
...............

b probrs: 22 oGt oo s
=0 E=pc (plobus M{Q
dIvide @ )c& c? .

" - (EG~E%§.\ run (Eg-BS )
= (P Py 2me (per i)
= Pr "Z?X‘Pé "‘?el; 2w (&" ']R‘(B



subbact:
O = "2?fo‘ F2me (F\;%‘} ¥ 2PyPy Lo
2 P, Py L1 ) = 2wt (P Py
M d E‘ > \/\‘Q -~ \/\ ~
o goos: prE>bba (o L)

hat
So Z\R?C(—uncbx_: ZW\L\’\(.\/*-_(.S
)\)\l 7\ )\'

wetd Ba ZX W - > ek (N-N
! 3% m&g} ch( D

SO X“?\': 'h_ ( [—Lﬁ#s
wC

Puie Fuchc‘cs Ko S\A:‘Q’-E o wave gt an
SC&\AWQAD«\AB <F\A®~km« o C_C,D'WFEV\ SCA%@LI«@“S

—) Vesx Lred lém %Fﬂlm\{% \
hole: W = he = unifs I%) [QV\&T{A /\L_

uTZ na?
g is called 4o Comphm waueleub’rt/\
2D M‘M&S&MB L?(MH' M ctSton '{Zﬁ \Cuow{wg‘
O Fad\*e\e‘s post fom (more Belsw)

& ofechion XC:L@, = |29 3eN—wvun o 2~‘(’3rt51vw4
Me C? SKxO® eV




we U&\m(km F'M\ ?}CO‘WW \FVM = [612114

s >‘c £n dechar ¢ 297 =

25= X~ B ><— 208 og@ %e\echns mﬁﬂgﬁ'
w\,\a-‘q 'S Scattened X% o US° 7
’b sl 1y

A=gpm - S

J‘v— e

§
S‘O‘MQ\Q Cw ‘/Q,

Cam‘?\w sc,aﬁte/fwg % p ey J% [aom  elechions

Ah= 203 (1= w8
= 2u3% (- 5D = 0. em
M N=D :18:1\‘;\,1,\ @ XT XN 1031
= 0.2 pw
nok m how fo dlamme whedler aelabioistic or ast

[~ = 5 Mo c*
kE =(5- IMeC®
reloBoistic: Q21 icm&e y B TN
o - A o Suis s R0 D1, So KE 44 UeC®

200 423,



Loy mk,wc:‘lrs]’, e photon @‘csrwua
Fou Lt ) pooer = {O;z;gﬁ

Tndews R-S s Powurs
oA~e

EV\S\{,V\S‘V\“\B = ,Q,\Mx | M\A’\ﬁ% ?wa = & R

O
fea Ored

is la MI&))?QV\QA& C low por five Ruw an oxeq
What dees Flie pesen .T.)\,\e)’!mv ]D\E*'uum?

lef ®= ﬁP\@lS/.Sec, T\Aalvue pes sec oud
?Q all '[’{M is\/«'b\-ous \Aaue E’»‘k—@ 7’{&:4
.Qw&lﬁec (F"‘*"*B (AN

ZMAK—A —= ‘?\/\D[‘J\'\ﬁ X ew&

o C Set @\Aow
Y L

Y
P B x Lk
n@c% :ﬁﬁﬁbffhe%ws/%

%" \aw ee;v\.\_el‘ (,\AS S}M\A) POW?/L ond 2(‘: 650“11\

p-P - P
)/\'Q ll\G[)\ t{o0 ‘—t{)/B



—
—

Sx|o T}s e SO % \e\f
[2“[&‘8\//’\..4

= b0’ &/see
NG Suwn Wl&rCWir:\"} 1S A l“l@O\U/m'Z a?f“ “}B'P JA

ajrw&o&p\u/ta

f all o B wese ~°‘O°vxw' hewo vany

?\4‘0\"’%5 W& oam MJ)D \ w .&ei Sec !

Mot W, 3 lw® = oD W) =

l F3S) Q

NOOQ
w.)—
okl Q.wb\m\h \X &KS¥ & “ Wt
= Ny he \I\t Nw( 1243 el - uus
Woonu
N = Ny 'Sle\l
MOOT = N2 leV g Ny = 1900Ty (U
S 2 '_SX ENN RN
= 23410 Ky/g

\0‘@)})‘65 PMSU— |



fﬁ\ bowmic g peoho

Heot matental — qives (M [?Kﬁ'

) Com wse &ifjace Fm gk o Cafc{;\u[
Mo &L YAL mﬂe\@ﬁ%j\i}bgmﬂt& \scAd

L zubetmine ¢ & oL Zl)m\e @cw]\*wb,\ demxk)
Bt cottted T o vouy tachicled et A
wave\eusths ¢ atouac specte

O

X —

E\‘ 3 @w&g\o \

What Weae Luown oJacM"' adowe ~ \00:
Nahrs ‘-T‘Aowacavx Yol Sure & ﬂl ﬂ)of{ﬂwt%

1209 = W an  woalSure d %—’—> H¢ allowed
deleimine et fba&w\?a MRS<A

=) YL atowe DD wast all (,)er[—mﬁg



The nuelews
VSN VN lﬁ[@){&zmx% e be us wﬁg\g\cé}b
\. a\ec,‘nov\s\ Mla*fvc\& c&wr&cé
=) (‘,a’dwéuz/*od& Wee (\Cac&;\l Dsewed

2. Sone PO&I Nuwe clhonae
=) atowny Foeaved do e rowd|

“P\UWV\ \D\uﬂ@vg‘( VIABCX\Q\:
,Z\Lc\’lm\& (e\uwsﬁ cm\eé&a& SOWL YW Ty
p@s'\{—tv{g changed " ?Md &L»g"
= rueed 9\/\%(0\& \G il Owtw Ma,nc[»ula
) )~
7Y l::\/\&\DWd

Yad &SW-&?M}(& CSO Q&I&QA\M'(_‘-
Fa,drtc,\es called “ac[[xLas“ bowlaond J@ﬁﬂ Mo d e

go \d n s Lu-e4

A'C ¢ \kos'x e c‘/\au\aka
cCowe [AOW\ M{'um[b AA«:LEO&&‘?{\,Q e\¢ MuE



-
-
-
-
-
-
-
-
-
-

Aalc‘s Qn'\

v ﬂ{tﬁ will ?QV\L\’UI‘[C @H er.l, 'i@ ({‘3 Heia CKNQL\

y “:\ac& de X«,c\:n at- ama\e & BMcol‘A « kg
- \ro./\l G

pecirlinn:
v de veuld scatben wk&%‘(&
“e\uw\ %xAéAW( @6& C 9
- .e,\ec_gc\,,wg \’\QA){ WQ sw\q“ wol s wqua,w;f
o L't [ Me N_\,,B eo ol seaffecur is
WM T
da’o Ko pociiioely clonped padt A
e N VA
v st adom e ekl )chﬁ,u'wg wil( e
whom A ¢ wmerde oo

[

=y such scatian «U[‘w\tmm% allow
QD/\«ONMS wi;e,\vr;é &*‘w\uﬁumfb H,m&_g



QXS%\S( woe s QW\FV\“‘;C\,\(: Sovue M\L gcqﬁ:p,u,gl

aol& Qa(‘

LY}

200 Y[1S
—Thes TWUP\,\TCA :

“?\MM @lcld t;aj
inode |

e “F\M'W\ P(AAA\.A»K“ WSt wWep+

® a\-ow\ Mwy\- \/\_@U{ N xkovr& c-e,wxqv\u
=5 solon sugfean wade]  Waed
X 3
Pt H‘%\:S &m%eé nucleus
w/ el\eeton tw "o kit

3

o WA = b-b1xio ‘aj

W, C2 ~ 6LY 25 b o 2D\ \eV

C (o b:&ﬂr( x %‘5 lmg_
= 2SI V= TS CeVl

Y.c J}) A (/m-w\ AodioacRve Eq(ZZLB S \[:M&V



Qv ke <L WM CE o ace now M\Q¥ﬁ&HQ
Se Ao Wo% Wasd Mz HU'\%S
2

o BET YoM = S My ﬁ\wc,z %

U(f%cvé’ eV E (T3cx Coo' e\/B . @?

" F?ﬁ@ - 66802 22|
33T (07

g
U= Qe @ c).oSD)‘sEzi(D%m_% = ISl

2okl fond ¢ Yusor W \echume are kit

afound nucleus

Prolews « Hust's ke av anlerna = elecks i
ov-bit wanld /kokq\iaj( evxe_\r:&x
omd Qal\ i wueleug

= Wt atore are eledle |
e 05 elechimne =pirol i, c\mmg % odovq
Suon [ d CL\CLIA&Q
= % dﬁ&v\'l‘\
LN Q,\M“,_‘(/(k \?éa'{ gl have
Cvbiuuns, voause\e {he
=) okowmtc S o oue o)y Conti DU



Qu’nter -Ghé‘& "Sb\o/\ Sﬁkw\“ WOQ(—?\ K C&&FS&MJV
corfl gc_q{ﬁuwj mPﬂA\Mm'\' rexu lfs
= bN ne} Ko st Jb EM %eo°3§

192 Oiels Rolr

< afomte c(\u,hg lell ve Yoo wypeiled aloug
ew \Tcgwr w[ Q‘w-d@rc \m»e,\e,v&%%

so Eswe = \/L"€ vuusF Wowe squ_c.t (;?C.,
> -
[ not C,sv\’\\wusugs .ev«.e/u&t&

<o ofowte eecthiin wmueh waoan:
Lz i cebow Vg enegey By, s ?m#tég@
2. c\e~€»sc34'3,av\c§ ewte K%Sbw [J.%\LQV&CJ
2 vew 2w i B
Ev-Em> e anerqu tnsaorton

=D heaking olow detves i+ e Wil e Shelde,
=3 d@.*%txk Wus?&—?ﬂé lyl&k‘ 2— 5,\{:\;&\3

So .ev\e_dxm\ev{\g otfome muet e g\m:a\-t&ec\,_

=) e ic uoa\m'\ﬁmi‘g,\ \



w LLS'IV\l %Mm%asﬁw \4@;
aﬂx\& woue nakuae & eleckims

-

G-\é

2leckimn n of.k\‘} atounc

V\\Lo,\e U

¢ Qeckhnue are i N\b‘\* w[/\a&\us '} ‘\-\U—V\

CPouwm lreney L= 200

& elechime one vonnes Xun G“'\WM\MQM—Q

Wed Yo W an Y\&\’L@Aﬂ( Aw b /2) wzwe\exﬂJ&s:

Q= nAu=2mc

\Smu ‘sem{sj

Pie wmeane ©CRATWS Qg %\m«\—\'&e&t

2T Th™ WDRW DAuz 2FC/N



am b ia&a\k loods - ‘P:_l/g,
A
co ¢ A=A Yuu P K alo Vﬂ"\'\‘\\:g&
P‘L: WMOwn = I/\ \'\ - Y\\/\

—

>\ ‘WP\I\/V\ Z‘V'(?,\
MU, O = l/\ =&n  (fizbklar)

MUT Wy = Ow\Qm\w\ MOWE W YU \_,w

@ 43 ulcu\ ‘r\mu&v\h\w

FS f?uam\—gge&,
QMQ\AAHA WWHW m_%?
Corce due b EM atrnekpn:

T) &éﬁ;, = M\T Coud ‘u‘a[. fowe 5
‘/)'Wc% C c“ -e;le.cw
lek %C_,— e,\ec‘ctm/.

%w 24 \e \AQAAO W,

W@ g us bnde %&Uz T _L:}__ h wid Ca‘[f/lac’cgl
“E Tl

Hae Wl lechan tu or Wil

(‘0\4\41[%%\ accele ionw A~ U

—

Tn



Ceusn'guy&a\ che na = MmMus = EM [Aam EM

M ot e B0
© e, = o7
YTTEo U Vo
o MUy ° c? mqu’Pg bol 9;41& fé_tﬁ
e, T

>
WE U T MY, e

Mo
A ?-(’ "—&u&\,«\m Wduew bt LF mJ

od -7 Lu= wK (Aw A

Wi = mr, e’

1

< vmvt“-L

T &
<loe (r; Foe W e Ui, h 1
me'l
-l—:FL3 AgQL*P o L;t& €2/
Tn= . \'ITSF’,/_LC_
€ Mme®
"V\c_ = %: \2‘\&‘; "t = IR RN -awm

= Sihvkel/ elechiou acst WA

250 ‘{(1%”



e oo um?\B)b L.vum&ye \\eu&'\ﬁ

mee vt F l,wgyj
| NV Leﬁm
<O e~ hoe WO u.m"\t) s a CLIMMSH}\[@&S
tﬂTf—th Muth
1 = Qe
Erve

<0 2 = (\ beis C MY . Axn W 2
ch\’ﬁj;C, (9- bxlo > (F —< ’ERND%&

2T K
= _1,
(TH+
C‘Q‘[ ‘{‘6\1& = _L “Cive &-\&\AC—SVW\-Q et 8
%
So = N-he e = he = 1S eN-um
O(Mea'z A LL[
- \@3. R eN-uwm
T = G ev-um: ™
K me L Bli¥moeV

D
= 0.05S3 nm = ©O.S3A ‘%?
Lm

cﬁe\m “Gohr redivnd' G, T ©.534
'\’QKQ\A Cwh= VQ-G@% ‘@7 hm(ﬁ‘m&e}/\



TQUMA gfele n=\ [ =0y (adius [Er: i\ TO::;:L
n=2 ¥ =%a0
n= "2 = Qae
eC "“? Sp ne o whake elechin
i< [Me ((wd LO\‘&C( hooud P
pootou D
so acgulon Wowew Yuw ond Trdit ,% Neckban tn

1/‘(?9% ol e @Mu‘hﬁﬂé
= whgt  alout eew&\&?
15 elechon ae'ahivicke 7

Lz Rk = mot omgulen wowe ifuim
i qond skl 1= %= 0.83 B

WAk "\7\ = WU V‘

ad o RCT MUY
= me. o .1
= he o7 1933N -uwm
nel SivoN) 00830
= J3wB° 221 so
ow  aelafruieie

(A)

SF



Qw& = \\,/TE.\-?/(\:'N

Syt BM Fo\eusﬁot[ eusgy

2

bt we gon abit My = Feuz X
v AN
so LE=2 e .ta=1 e
R
PE = - [ laf sewslu}
NIIRARY
_ _ >
> £ kg4 e — e
WFD?V‘ STl v
= — C§
QUM&:U\_’A“LQ rvu? Kz V,C_
Ame?
E= - 2Me .\ @ ane

A
2-uht, Khe  ZNTERC T




o!xvuc,‘2 = 2. _\_f - Suxtoge\/ = bl
2 2

wle beV 2L $eC? <o 1y Ao.\a{ﬁuf'h ok

2 Ep= ~\2.6eV
" = too 429

E.20 ‘wauyw W Wke < bo [pee
o e e |

med Bbe) cdded Yo hudisgen b [

elocton (ond e e c(;%ec{am uwill
Wewe WD \LFS\

aAN W Huen \R.6 2nd € will WNawe CE

12.6 e u Wwak [umc fou Jb h&dm&eu‘\

lowreat 2T te omfled Hee “CK\@«WX clgle
N Q\'ﬂ\MiL $ﬁ>zc\—ta ADSOM e(ew-ew'{‘ \/uzs RS lb\«&m‘l”

\UM\&%@Q" \ 240w | 020w Lfid ums

Hite weeane hewe are R \/\au;‘&-?cmg
/lEo\ BT;-“AE}



\,(,Sr =.=0.0eVl
AE = b=~ V_\f_ so %O hag Suallest

MUY A TEnE T

IAEQ,T- W — E“‘JKQ‘V"\A\M /LJ\C\I
W EOma L 24Dww

AE, = he = 1RV U 2eV
G2Dww Lo

AEL= ke = BN 4 el
Lt\U(q\,‘V\» U{\qmw

what Gk .= o(\ouw\& skl = 6.6&

have b [Abw EDE, bl ave ok
EL>E, T N

=, &, S ¥ a\le\l A
C.> Co= BB+ BB lz“’ 38 T—3e
s 2N =2 2V & eV Y Alev \ \LZN
tal 3¢V = ley » eV

Mmeal awbhiguify N V\xeovsuﬁwg Wit XS can
he adsemned hg@(\auwck skt

)

E =
& Y VA

0

LAt s wu Qe SUNL ’{’th‘% «toquL slale cou
ei:;:}e a&g‘h\uvﬂ (290 nm [ LQUS it

g wm (V) ¥ Yoot ",‘il_ 62D nw (DtUS



=> ‘HMS ~S‘e\\§ ‘TDV‘ Hu —8%2/\63 lewL& (.00): [L:Q

"\’EAIS
Iy

=y
o

e

2 12 e\

t\t,\/

\/

=) '-\(uz_ 620w % has no e[[ecf % alon &.}Louuc’

skl
Eu’\' \G (‘_’SYM

ucede atowr Wikl Y(Fuu K i+ Ca ﬂm

tnds = S‘ial? end &Caj b i;( ew+["w§~ LDuwe O



Bolr Fegoro, oo

b ASowe hoove “cleded”
2. eacl elale hae a c&([[ueu* ew&i \/(ac(.?ug J?)

e&oc\—&m\ XA (Mowou;\'uw\

3 shkdes are ! wv&w‘&ei ) on’Y Cofiuure
“n En-eac\» &Quk) =D (¢ %ADUVQ\ shap.
E ko Baed Proparties

L,= ot Mﬁ\w UAOW? 1A Tacaq 3"& =W

—p

= Z
M= Ay QWS Qo 1 B Acdiud
o = ®.5)9 A = 0.8822 nq
Qo = L\G/a(MeC? Me = efecbon mas
Ea= - RbeV
OV\'?_

A\Q\M%Q slxzc&—la :

CKlOU\A& s(tc«'[’e f“t XN E:\ = < |RbeV
Vﬁ' eeciled cbde & o= =W bV =2 e\)
z

2
{e eperye H (,(e—w\ E. b B add Qwakt

En= B B, = -3Y4- (-136) = (O.2e\
o JD&'A—Q W)‘Wg «{WD&BM @'\u'= E\gﬁ he
) "X
o reed pptu A = _he = 1M3elum
Ex .2V




= 2t um (UV T)

=) Awn
A N Q\Aakw %W\éu&\a D Hud Qa{-islics:
%g:_z Ewn— En " n‘vu\-egus

will v aleniud b\Lj a o

Cmisstm:  Cau L\a u W ais
n P o ek N(V\b SR b"“"

&'\av\s?—%-?wsi L\C— - = -T
he =B -8, Needy Cej.z-w(]

N
> -2l g (Rebel

Y\:z' IA.@
= 1R.6eV (-— . ,_\

N ‘ln & g
~ <Q -2
L ~ 36 \V — L.02Ax\D um
W C 23 N -vw,

dfue B~ 1 0AmS "TZQ&A% covt ot

{8e
CT TR

wWheu X J((CLV(S\JW“WQ



3:13PM  Sat Apr 26 i ©0 @ BHIHC

D < 2 physics.umd.edu >¢ M +
@ Professor Drew Baden, Physics D... @ PHYS 270 Sections 0201-0206 Sp... [ ] hydrogen spectra.png 938x1,284...
El

0 n=w

—0.54 eV n=>5

—0.85 eV ‘ n=4

—1.51eV LAA/ ieain

o
Paschen series
—3.40eV yyvy —,
.
Balmer series
—13.6 ev —YYYIVY n=1




B)M R PM‘HC\CQ?
Ltgfet dai[w\s t Tdecfees = waten
[/rg(,’r e & j;fﬂmivm =2 h?wircc/\eﬁr?
Whiel = correct

T€ ypuw Qo an %PM‘f b weagure \wewe- [ike
PAO\}QL'\-LCS oo )l belave [tke a wane.

S e (’0’\ Pa(‘jrlc&e \:lee ‘\/\E‘WLEQS
P hoto- wudlri@\%r tbe: dedects plmjtrmgr

1(%
- itk

__——

ANADS | —Z ‘e\ecsms'm i< acceleaded do
a wivelh 2 ot o
Mo \ & SER
Jm\ b foteutia |

Q\An‘coe,\ec\ntc e ec,{;
io;wt& -@wa'& a\/ zud Wk ?\a

'\’C\g \C—\CSM. J“ wmene 6@0{707’*\@ TC*ML SIALMC E‘\L

LMo

= weet place 28 slge w| polential V, abae (22



acceleade a\ec&:ng(m | & sﬁuge b 2N Qa&e

~ [63— ﬁeca—»c(am eXQc}Zd)\g
c\A at
S| 2T cach Ritn ey

Ve C_\/ and Lf‘(‘
2 :
D s-(uae.

s g%a&e 5\/\0&&&4 Xreuéz‘av:i ectoont Tut
heod to 3% chrge flat w ot V), abwe
2 S

eet. Cach a*a&? WWS N % freviouy
S"p:t&g :

e you have N staget Gual cunent )b
qlecone-



T=M=N-e
bt At

Haw one GaA\F)Atw 1Ons

"{‘ &01/\ &“w‘f' w)\ f\uﬁw and  haue M:[*D
Pkoc\vuuc_ec\ at eacl &‘[;G?L e 1O W
I"— ’,C)lo"_L’éLg\q-_é- = @LB AW\PS
LOxIS 'S

So ‘*QS a PI/UD{?% Muk‘l‘?‘b‘,?@([\

e ANAALE S

° Eu;\'\' Mo ¢ 3\0’\&/@&“\ th\ -G(,Q.'EB‘(,
o ﬁ)ﬁ«$ asv o Qne Ga’\ Jaridus éx—aﬁ.e O@D(age%
and Lhaad etong Azadant P

Aral's “Jﬁ it colled a &Mﬂ—uuli\ﬁ@her hh@?ﬁ)
ot e wed Yo Qo leet judcutdual @Ltohm%



Matter waves
\?Q\A( i€ a woave With i%)>\ Wl %)NDPMHL’S

Dawck ¢ Eunglein: ( wm«&

= looke L o J’:M%ﬁc\e Yot vt coll e "?hohu"
Mwﬁ\«x c =Q>t§ (wm, =Y
Moss f\) .\a\nﬂw =0 A;cf;mlwu%\\v\

Sa E‘=i3c- \«G
?%T\i = _‘L_
< )

-_—

C@M\ch SCQ’['&'M‘\AS 0L Suue € [:6\,«1‘ X o ?Mfl‘ic\e
oand w‘w«?wv‘\z T Rt towp Tou Scottet g

s> a wave = a DX\

E¢.\,\Qc g\*«-?‘f\'{"ﬁw T}g\\
= ho2w . b -kl
»

» 2

Y= he = DU N-ww = \dF T el- am
L ‘—LZ—F’_ .

&6—% 18 \{Emir\‘c\e Uu[ WMege a[So [1\54,{ Wl ?wpwfjts?
\236&\ Heon ‘;{ o F&A&*C&e has |M) E\T



Ko 'Q = Ll::\_' $ &= _‘)\?_ 3 ?O.A’\'iC\?S (:e lec I’LO'L«S\

(/\C“C’ E é ? ave ‘KM’ UAW‘ 202N '~ MbM?A*\,M
(wc& Can he Ae\aticielsc of waSB

vy '\Mg,e(&a\l Macs — \qgsm
W\W'\‘C\X ~ 4o MW‘A 3o t?_.mig = Ud.2> ng
l M‘)'\n
U el <o we pon-a\ati ehic
PTMV > 0.8 k¥ 02ule T 58] o )

3 -
X - (. 3xw K—s - [ IS

k3 A
AN

foo swall 1o wo el \

S Lot DR Yiee are wrelevant fn “clagsical
xwu\l &0/3 ugiwwmc(’
e 2ok hae Z=2MeV D M CF
= o M'Pﬁ‘\_cc_:.@vo P- e

nC
= 2x0°eV £ 3yBm & |am
\2WY eV- nwm S 15 M

D
= Ugro Ha \

L\ecktan Mo = Moc®> 0.81\eV LE o uee m\aku{k\l%
CS&'\ tlochon mowe wlom



wme EoT (PQ +QA (,
P m {gevs (bsm,w)
= 1.93 MeV
A‘- 1/_\“-: ._l/& = RPuW2e-wwm - 6b- /rlo'{,\w.
P PC \-QB*'DQ'?\} :o,b"irloznm
= U-B“L])M

Nele: fn pacticke c=Wf
> h

o kich jc wwet{
Mazs ‘M\Ay h [[Meuu he tween flo

l Sxou w\acchg
U’ ?\AOQ{ be\ac}{'g

Uy carties onage et 0y <o %9 U o vehm’h
ond UL AL plhoge wloc'rfl

260 %[317



Wares < ‘paﬁﬁc\f\

Wowes  howe w&e»&% k=

21C
I

FORE {(wﬂd— :

-—Bé__.

X
&Q[\"«‘t le wowe e VQ’K«

SDJ‘V IR \u:)’\’ om\ Seql’—b UWIEIR L\atd‘&
Aw\@‘mk W&u{[/(h?{‘

‘:m{w‘c\eg Vo ’\@&T{\‘GM\ trorLiuee g
=> ha't o ?a«hc\e St W@Uw
deed \Ab‘\_waclg,ﬂulre.u)&b(’_15

= +hic tW\Q]\U& Yoat fu oo
?\t fuae ’RUAQ i a MK&{\CW\QL&
\e feueeu e degage Haat 4o C_abL
W FDB ¢ Gom- umm\ﬁwx t\ X“>A>€
awd  mOwen Tum s
CHuuw = /n mq@?ma



vax&\& st clz)[r\ac‘v?m« < waux/FaAHc,l{

[Ao'w USCAL —\'Q/uz . ]Aj: MTwn i Muu~s S a&‘
W\ A \‘ULW&‘::B W wWoue P@S{H(}M Tnw SL{{‘:
Ag>a

wane Wed To moweu fum a\on:e&’e Q e e ke
P?: - L:"‘/_\\i

Pal
(m tx(u;‘:av\ o iﬂ+ P cwd\e
i weeld haws o ?\‘Ck RF Sowv—e
(A\I\\C\ADWV\ MA&\A&QV\‘[‘C(V\/\ QP\S

om& Cow wA'xS(( Stw B v r}awé ’-‘At'\_s_
AP

)



= wlkin chio e Ca[%[a{'«'d’h ng MOre  proderve

,fq_\/«c‘%u-eq % 2)Mu~\vw\ we ¢ Launrcs aa—u é&‘[‘

Ax AP > A
Dy s "UﬂC-CT \'a?wﬁ“ fw c\;og?-bmn
QP ¢ « C powen B((OVA)(
Ycs \;eu\& %M\a\ﬁ'd\r\ s\m“\ 1S (O mwmewn
tw Foutced oww%ﬁr’s l)) Sigwe [s
D [ wase fparkicles, t all has 1o do wifl e icko
Yol a wae is st a Row((gd U2
but a . pa bcle s




Ceucitemt 'Hmeoi* M~ \Jw\{ 1§ a Maﬂ';(/l whe. -
O ot wa-ux‘ié\/\ (ﬁ W‘Q'H'&\ Loture : L%CXI-E\
%aq WOt Can b o S:‘Mflc 'Fatoéc‘c OSC:/[a#‘mA:
L{f(xch’-‘ A s (k- w‘t) in < l/\e-e PM/icJe

H decades o Kele w\ waweleuwgfh &= 21
ond IN% wt?‘:\‘a-/é 3 N

bed what is oscello L:wﬂv

= % s e amplibde qfwé;u( e
Par Rk al POSRHW\ X I v e +
= M js fe ’g{\okahzlﬁi\) Fb ('—Méc‘,«tK
Y paaticie fene € Flhon
o whece e {lo F&A‘\.\c[e 1 S D YA U-&»e\;eu&'f’&
aud KM_ D]
Eueutsi 4

=>—|'5~cr\‘s w\me WWE;MK zUzKa{-ZcM Coneg A

‘nt &au (,on_gkam :Pm\ﬁcie o ke 1% Aﬂﬁm« A)L)
*\’C-QV‘ &m» Cauvot ¥ vow f{‘( WDWMIL\AIM PMc?Qe L\X

= A?: jiz_ SO XM A\C——')CDI AF-—) A O«c[
Ave ca DL—o o Sb?_>o



H etceu o Ax DR 2 Bl

=> uow can wot (in principle) buow pracice]
'\/(»\ \)81?%‘3\,\ am@/\ MOMV\"\‘IAMA ‘S

oo M‘g O \M/\CIAS\'OWX&'A /qu\-[mn l:ﬂ QW%‘.
NE AL S %l

= Caunnst \ew\C/y tin hwee and  kuoo EHemy

T wote \Ocaitged, Tw P@ﬂ’ﬁm)m \ese
&z\w&\& K WOWM A U

¢ Viw vinsu
%«Ajr ~\/(uz a\/@u;oga\go $&ag W !

. ‘wc?\x‘w % movnendum do wo¥ gyt
\L\A\‘:‘ MU&ME&&
v ol ot pRobakTih B havieg oove value
ibhég-&:éﬁhﬁ)w/\& WD;QV\'\'(AW _Q}g_{&'{"

« T uwe eﬁua{-?w lelle T Aig :rw:bakf)&)



TA 16 wot Mot U dmt  wswo ?b&\hauo‘
WU v

=) it e a do(tvft-k ?%&'\Sﬁbh v oA C&e,{\m-(&
weonan s & W 2 igtT

NZ'OL\‘(S(S a,"( Su\ﬁa_&mw\\‘( C%Aamjcums \,Qxfel:
the %\t} %Q“ﬂ Yoot Ltsk e pmhah\i\xﬁ

=> " hes vw%f«’v 20w~ 0Q 4§ G'\UO/\WA ek all

%{L\Awb\o& Ta bated o 3% —

Sc\/«méiv\g&g Cat
pm&‘ Cat w }m)c w[mclcoc\c%cu( SOunte

CR/\/\ Saﬁ&“
[ Con st PAﬁ&tc,\— wWhen Sduace wl“ &zca&

2. can phedtct pwlmk:\t% as fneion Z\)JW;W.Q
Kok Wag deu‘e%db
3. Cav Wake m mmwkemngwv\&E'wCE

Q}D\éﬂv\bi h \’3\‘;‘3%‘\? W l-\f\uzo-rl «-Ge?(\ccg




4 be [h{ Wa_%m'w\g\) cl,e_cc& o wol a Ual{i,
umcq&--b \lw\\ﬁc,(:? YL G s&Lp\uytag:&m\
q) "Locayed and “ ot aw&cx

= si=le XV decaged N wolr D‘% e Ao\
O Yoo W Kok weasure Unend—

= Hae 1e called “aoﬂaﬁﬁe %wﬂ&w (md—?&mk

Seclaod cﬁ&u\ (a5 e s dantt OrAALe_ shot if



