()

5- Lasecs amd 6f>u/*rog¢°w§

Llasecs: « cowevent  onmd ’W‘OY\OOh‘“OW\odn‘c QA‘a)bd'

- LBvacoidth € Lvauno o£ “ha

Hpebom 1o ke imveshigoted
=P AHOUJ studies O€ tmach W%I’\M Yesolohow Hhaw Hat

Obmd w’l‘\*\/\ conNevhoumal SPQc‘\VOV\/\Q“'Q(‘S

S.(Q) - [tole burmwov
-_ 9

—

@ k% dea: qsévgwg signal  applie) to a tramsdhom  cocomn
tla population Afloamne on at 4ramsiHen ‘o decrease

=P Decrease .  He Lase - whany potde

. Plx\\/sl‘cs belamd + ¢ The WFW% oL Ha cadioben  vn a c,qm‘l—vk
Camrot nerease Wee\emw% ybeCause SHimulaled Yranshous <tact
o veduw  Hra pvepsion Aeromty  below He value ot lad

—~ A g AbRem o os o llahouye

'S+€Q0\4}\ stafe: qaumn at  osclahon

'}QWW"“‘% = Ca\;\‘l-% Deren

=y é% babu rahion

Hole  buwrning oclwa m  Whewoan ity brgadeved Mg e
ola .
¢ g Youym of a_korry ooy 5ot o(i&/(#w/\d’ re Coromt Mwn%

howe Uhmout  Satuvrahen \;m[u/dﬁ?s\].

Exaw\ple .
D

Iw\/nomc;%gv@ous, Dopplon bro adons s Qasmrs,
valmmo%ﬂxmw ,




°Nuxct\<3/% mMagmehe  Memame +MHO«M { icrowave) @

Hole bucm‘wg\( . A s+r®%% W(,{ g;maﬁ at :Preca(w/nuer
WL wdl satucate Hie popudetiou Ul w\l:j oL
Tt aton, wike %“U\W% vesgromt un | IThe
Ye i ;

T Laro bl (W - dab, g Rar 134, 129764

— V\I‘FW tume, Hio retoramce f/@%wuae’% o sugle ‘O‘O‘)IQH”‘O"“
Cqb{‘-«a AcY0sS «_ DOMA»Q.Q;‘L—‘Q\“’OWMO\ %% Qaran WHOAJ

Haa Govee of o> ook o Shswe a nax oo oUJ\o uston e oallahen
M% (A den U\n'(’('t“*l. Cuit ¢} Y 'QAMJNOWM, QUnd

=s>Hole bw Couine d b,% e e Opposnte  cgaves %\/QL/%

_ wo
§\ — A T s Wm0 ws wo c
—_— .\
N\ A - \(w-'O\)O)‘ ,
-———— \ - - ) = -\
%[ 4 )§ C "’\w~_7w Cuo(l ZX

-_—r .




&>
@ E Lo wewntax OV\/\ouQ&géiS (bqseo\ U guscup\,g\,y\‘bw OW )

n

Let  ua connden e susph be ity Wi (b wad & a
SM& atern af a ‘Q*Wv\ua W - The atem has o

eMIVIW @ ﬁ\zw% wWa

A% \

Vo (oo we) 0

Awa +2 L (L-wWa)
— N
Qe Aiwd Yl

A‘}'@f\’\w AX QA § Houn :{/Lwy\ua Gesas Fu e O\\‘g\wgrovP ‘;a(,)@:f ¢

RWMN\M\_ : Sus&k\’\b&QLHes com e Luern +e 6*—&0\,0\*@
State MEOPONAL ok o aadlun o o Peely
Lmgan vedponae
B Diw) » eo B ‘iﬂw"” Xy = Pl
%c pelarizakion €o E(WD

In s oo, b albovms are qWMm@d )%i(

L‘O-’\/Mw‘a wu%h{\/} ) 0Ad U (tﬂ wWe Cole Yo MNLAC - xewno,n ¥
Cane

Detal,: Umdigyaguake  2lechomagueitn ousse

See ol S‘(Q%W\Ow\) ),OU\%

Nwwobed ’4? atewn Wy O WMW\OM by coderad AR

Wi R renorant &..LWM ™ a Yomde A Wa  aAroumd We




dN(wa) = N % ( Wa) d Wa |

G’B(u)a\ = o gidHe (WY“G&Q% asrad YOz a %M"W\B

A

f%(wavdwa =1 CW‘Z@CJ>

— 0

Iy catumbion Lok plaw vean W=Wa, s omeard leaat
S 9"’2‘01“’“‘9 vave pacuel ot ;\ g}.gar, oy oan Wl tha e
‘ @
s pepuation rest By satmahivg  Lac o

S(wa) =

- | 4+ Flom, wa, T, Isat)
Cp\'&

:F[COQ)O‘DI)I', )ES&Q - I')—' \

—

R
Lsar | +[9_(_wl"*)‘a/bo\)a«]

N — N ¢rwad .
Mo:o\\:dhh 2asy o sUsw @ See, lou b, o UKW OV
dor saturaRen vy a 4 — R vl Q%SM

B iy MUY [

Isaj“ = Saturahion (’V\Mu&
Py

Tota swaprdnlby: A
L% ’\C (W)= N %(UJ(JQ é(%w\&hCm(‘b\n)&@oL

s vl adl yesordmte fug - o,
- &
We are  mlewnled 1 Hee Chamge 4@(&/\0%\‘)32@11 whan Hre
SO’\W’H\A% signal L twwnad o

]
%iﬁw} = iofu’) ~X (W) Nj O&@oa)[ ! —§(u)a)3 ’)ZMCW\) e ) Al
- o

N/
WIAB AR EA s wscaleh b by




5)?

1 -G(wad = | -1 - E _— 53/_\__/____\@
|+ ¥ )
| +% T+ ot = [ I Q N [] _LEQ_(UM-Q)Q)]

Tsat PN
- 1 | .
X‘Sa.-\- B 1 ‘
L+ 0 /tend *(2 [w—w“)/)lwa\
yead Loart 2 oo
/—\_/‘\___"-——/"___—'b

c»

II/IS,«}—

§ X Cw) e([%(cmﬂ,\asw\)
l s

T ob
[/ +2,§Cw~o\>@/b TSEN

\/—\/—\_,
C@vﬂ&ﬂ“‘

1 +I, /.j:gejf + izlboiu)cﬂ/b m‘jﬂt

ilo{wa,

flrh z /Jr( ( dx =0 i 7
x ¢ -
2 4 Vire'  1xVicp by
P= T /Ty Cormnplex L
X = 2 (UJA——UJI) / A Wa &QPQ/V\d“W\-%, %z%
[$)V4} - \
4 = Z(Lu--(,oq)/};oua_ foo_ﬁ
a . PY  hesidus, )
X = o olUUQ‘ »)
A AT v g
K:ik\\‘w'H R




|
p *
e e
Ve e r2uewy” VR TR 2w
Xwoao Awn

> k(> o _P |

AUJ\,,: Z,*\IW] Awg

>Livewsiddn o2 +ig hole !

T < Isat =p AW, = 2Awa

. L5 Teat =t Awu = \II’/J:SCL\', A e
\——\-\

« The damde- w WC@T’HRQ“"j Prodiucd %MWM?) doo hooka
woa  Complex 2orentriaan oma cgnteno ot O = )
e T+xx an L we Ypad cheuye o)

at w = Lo

‘The Lawvwidde A fue hole Droadund s Yz mw WMCRe o,
bt 18 oh 4L |

—_——

mudh comglipe Tlanm A w)

For +ak  recuon, Ko wwed o satwaho ngov?h@‘/\ 9W{9’7%

SOLW'\TQ’V) abfoor\?h‘om 6P€()LF 0 5(/0?1/&,

Wl ks MW hom0 gentows  fuosha per  Widdon ik
DO\()Y)XM* mmd —f.r\w\/\/“f\’\’om .

e Sk Wt A 6%(0% 60&M\0‘~+‘\V\% beamn  aud o weak

Probe, bzm ((Y\Qcm Q\l\j bo\-@,\ 0\7‘ ;Q/r\ﬁ%' (A))




P@bg be arn | : @

—3
SANPLE

o ’_’

Safucaning  beam

Let  wa comsvder & Grman  (Madwell{gn ) Mstibunen
ok el Velontua
Poc oo eollechgw '3\/ aterws n A %o

—

| e QW bean w&ﬂ bww o hole W L

V.Qﬂ@u.% A rabu N at A= Ay, = Wg - L
o

c

Nno Wole hole

| buvnray
vy,

The brobe wave wll W\W
Fru‘ﬁmcm'ox«j wite  am oPpocy"J.J,‘i)
- /'\‘rk Ar md% grow ol ooy

€0 W

A = "/U‘\,\—‘- “Q)O\w

C

oo

I?, lowever) e %W“’(\ W W tuned to Hae Ursthui fled resemamia

et e e both e wdl wmilen, ¢ w tey e <pme
sLALS g0

©F oo L1 e, Fuse (Al 260 owdad velouly)
—s hbsorphon sl be vedwtd and Hrew W he

1OV VN .
rofease i de miondy ot b probe
PW Cd‘ w = Wo —

Ao
?ws\’ \ﬂp&&,\}q\"\wf P.\/\-),Q.a. amd W\-L . S ol VUCK P‘PP’Q P\/\\ag PO
\O ) 2023 (196%) (He-Ne 2

Satucakon abebhou Shotocopy wWinde  due Lno,




T Hc{;:sdt , 16 Siahm and A. L. Schawbou, Piys Pey. [oH- z?,?o;»(/%z,)

Sodiwm  Lud
/—]—— 32 P’b/L

!Z | g’lP\/l
/RN :)>l§{/2

v

Lawmb  shidt 2 assots \ed bp  Hhe fuchachon  of He o -peint 4,
L) %Y eatesf £ ptakeo W b oty l\l"(o)\séb

B (n'z‘é.(/2 Statre: LTl O vaﬂ,j @L’SWA‘td \O‘j

Coby pmy 456 Cocuay

Hansch et ap , PRL >4, 303(l ‘Pr‘o)




456 TUNABLE DYE LASERS AND ATOMIC SPECTROSCOPY;

(@) /Dsp
n=3{ D3, Py,
12
L Py
L3
P3
n=2 .
Sin
Py
(b)
Emission line
T=50K

(c) Saturation 1

spectrum —] '._
Lamb shift
2h
4
1 1 1 | | l 1
—-02 —0-1 0 0-1 0-2 0-3 0-4

Fig.14.7. Fine structure in hydrogenic systems - the Balmej
a line of deuterium. (a) Energy levels and i
allowed fine-structure transitions. (b) Profilﬁ
of emission line from cooled deuterium gas dis*f
charge and fine structure components with theo{j
retical relative transition probabilities. ’
(c) Saturation spectrum of D, line showing op-

tically resolved Lamb shift. (After Hénsch
(1975).) |
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