LYMIAHPQMA 10.3

To TpaypatTiko GTopo voPoyOVOL
6’ éva payvnTiko meoio I
1o paivouevo Zeeman tng AETTHS VNS

Eisayoyy

AwBérovrag tdpa wd kort} yvoon thig Soutig ol drdpov tob “Ydpo-
yovou dév péver mapd va Sobue mag énnpedletar adty 1 dopn dné v
napovoia Evég EEmtepikod nediov xal eldikdtepa £vdg payvntikod nediov
16 6moto capdc mheovextel Evavrt Tob fAektpikod Sidtt GAANAembpa ué 16
oniv mov glvar & Puacikde mapdyovrag ot Swpdpowot) Thg Asmtfic kai
Oméphentng Hofig Tob dtduov. Abto mov 84 nopouvsidooue hotndy &8& siva
pid npoceyyioTiky perétn ol nmepignuov dvdualov pavouévon Zeeman(*)
tol dmotov PéRarg M uévn dveparia eivar 11 dév ovgpoppdvoviay pé tic
npoBrdyei; THV npdTov Grioikdv pug dvaildoswv kotd tic droisg 1 Unapin
100 hextpovikol oniv elye teheing dyvonbel. "Etor 6 Buoikde pag oxonde
£86 elvar va «Exouyypoviooue» TV naindteptt pag perétn dote vd couns-
pirdfer xai 16 omiv ool mupdyovreg mod BAUOPEOVOLY THY OpLoTIKY
Beopntiky mpdPreyn 1 Smoic 84 mpémer petd vd dvtutapaPinBel pé td
MELPOUATIKG SE00UE VL.

Zexkwvlipe ypdpovtag 1év cuviibn 8po dAinienidpaong

V=-uB (h

gvog aroptkod cuvotiipatog payvnTikfc ponfic w ué v payvntixd nedio
tvraong B. T kawvodpyio otovyeio nob elodyst 1 Snapén 1od oniv eivor 81t
thpa A poyvnrikn pomr] p 8€v B4 mpoxeadeital povo 4nd TV TPOYLEKY
kiviiony 1ol Ahektpoviov dild xal and v évdoyevi] Tov otpogopud,
Kow@c «onivs, @dvar dnhady

BoS Wt ps (2)
Gnov, 6nog Eyoue Sl dArote, elvar

[+ . € .
WE-m=l ., gz s (3)

(*) Zedv mpoypanikéinte & Spog dvduaio pawdueve Zeeman Koprorextelton pévo yid tHv
nepintaoTn tob pboov 7 dobevoig nediov, dnov 1d yapuxtnpiotikd TA¢ rentig tfic Ennped-
Couv dpapotixd 16 pdoua Zeeman. * AvtiBeta yid ol ioyupd nedia 16 dropo cupnepipépetor
oyedév odv v piv dnfipye oniv & ol xal W Swaitepn dvopnoia garvdievo Paschen-Back,
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1é dEroonpeiwto, BéPora, yeyovig St td oniv elvar dv6 popéc nid payvyrixd
dro iy tpoyiaxy atpogopudi, Enwg dniover 1} Sutddota tipg ol yopouayvn-
Ttkol tou AGyov.

Topowva pé v (3) B Sl payvatiky pomy 1ob drducv Bdvar

€ e,
W= ame 429 = 7 e G49) @)
kai 1 (1) 84 ypdostar tdpo cdy
eB
V=SB () )

Smov g dfovag v z Eyxel éxdheyel 1) xatetBuver tol payvntiked nedicu.
I'd vé npoywprioope 84 mpénel v mobue thpa nowd elvan ¥ ddiatdpartn
Xamhroviavyy Hy tob drdpov, oty omoia & &pog (5) 66 npooteBel odv
Statapayy. "H dndvinon tEaptiivar dné tiv loyd 1od payvrtiked nediov B,
Kol pmopel vd datumwbel ¢ BEfC:

a)"Av 16 poyvntiké nedio elvon aobevée (B<10KGauss(*)) ol oyetiki-
oTikég SopBooeg (oblevln cniv—%poxtﬁg—uamﬁokﬁ i pdaloag pé v
taybinte) elvar cagdc peyaditepeg Tod Spov (5) xai 84, npinet Enopévag va
oopuneptinglody otiv déwtdpaxty Xaphtoviavy 100 dtdpou(t).

B Av 16 poyvnTikd medio elvar modd loyvpd (B> 10 KGauss) 4
nponyovuevn ilepdpynon Gvarpénerar kai § dwwtapayn (5) 04 mpénet vé
nponyndel wal va dxorovbijoovv ol oyetkiotikés Sopbhocec.

®d peretrioope npdra v nepinteon (o) 1 Onoio napovoidlst kal 16
LEYOALTEPO TELPAUOTIKS Eviiogpépov.

"H nepintoon tod doBevotg mediov: Té «dvopado govépevo
Zeeman»,

Zexwvape pé v mapatipnon 6t Adye tiig odleving oniv-tpoyiic
(1 omolu mpénst vd Exel copnepinelel oty ddwrdpaxtn Xophtoviavy,
dnwg sinajie) ol 4o10TdpuKTEg KVPETOGUVEPTHOELS Blivar kowvég iSlocuvap-
ol tdv peyedav P, s° i j. xai 8d yapaxtnpiloviol Enoudveg Gno
v teTpdda Thv kBavtikdy apludv /, s, j, mj obv kamoo kipio kBavrikd

(*)"Onwg elyope 8el katd ™ perétn tob kovovikol gavopévoy Zeeman, yié B = 10000 Gauss
f petarémion tév Evepyelakdv Emmédov elvar mepimov 107V Sniady tic s TaEne
peyéBoug pé th Aenty Gon tob drdpou. Aty Enopdveg elvan B wpiown tipy tod B mot
Saywpifer 16 nedio of loyvpd xal doBevil d¢ npdg v Aenty 60% A ¢ npdg 6 Evloyevég
poyvnTikd nedio mod tiv npoxaiel tob dnoiov | Eviaon 8¢ négret, npoeavig, otV neployd
tdv 10.000 Gauss.

(1) O pdhog tiig Onéprentng dAAnrenidpuons slvar onuoviikdg pévo 71 Tord Gobevi
- medlo kel 80 d&etaoctel oty dmdupevn mupdypago (§4).
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dp1Bpd n & oérolog 86 mapaieinstor cvwibog dnd 16 GbuBolo Yisim; TG
EEeTalouevng vartdotaong, éxtée ki div ndpyet e18i1kdc Méyoc v dvapepbel
Inpeidore dxdpa Gt pé povadikl EEaipeon 16 drouo 10D Hdpoydvou, Srot
ol oyetikiotikég diopbdoeg dév dipovv TAipoC TV CUURTEUATIKG TOU
Expuioud, o Sha TV dAda dropa ol Evepyesiaxée ot1dbusg ZEaptdvral xoi
ané tovg Tpeic kPaviikots apibuovg /, s, j(*) GALd elvar dveldptntec dmd
16V kBavtikd apibud my ¢ tpoPorfig thg dhkiic otpogopufic o1év dEova
z. Avtdg & Exouiiandg (talews 2j+1) elvar BéPata ovvéneln ¢ meprotpo-
guetic ovppetpiag tob mpoPripatog 1 omoin mepihapfdver thpa kai Tic
oTpogég oté xdpo Tod oniv yiT adrd xkul té6 dvticToryo Swtnphoipo
péyebog dév elvar mid pévo 1M tpoyrokt otpoeoppr { GAAG | 6hkn otpo-
popu j = I+s. "Ev mdon nepuntdoer 6 dvopevépevog pdrog tod payvnti-
kol mediov eivar vé dpet adtd 16V éxpuiioud mpocavatodiopod Tpoadidovtog
StapopeTikyy Evépyeia o€ kdfe Expuliopévn Katdotuon Gvdlova pé tév
npocavaToricud tob Staviopatog g OMKHAC Tg STPOPopUTic.

"0 dnohoyioude B4 yiver, BEBara, pé th Borbeia g Bswplag Swtapa-
1OV Ekguiiopévme otdBung coupeve ué tiv drnola B4 npénel v Swywvo-
nowoopie 1 datapayn (5) péoa o1dv dndympo Ekpuiiouod mol KeADTTETOL
4no Tig KUTUOTAOES Yyim, HE M; = +],..., =]. Mid npdn oyetik napatipn-
on elvar 11 yid tév Epo j, otiv (5) dév tifetan {itnua Si61t ol Wsim, ElvOR
idrocuvaptiioei Tov kal Enopévec 1 oyetky pnitpo elval AN Saydvia.
Teprépyws Sueg kai 1 prirpa 1ob teheoti] s, Exst 1{dn Swydvia popen o
adtr 11 Paoi| mop’ 6t té otoiyela tng Sév elval idrokatacTtdosic Tof S,.
ADTO pmopel vé 16 mpofiéyst kavelc duéowng dnd ™ petabetixy oyton [j.,
s;] = 0, 1§ orola udg Aéel, xatd té¢ yvoord, &t 6 teheotiic s, elval tavtd-
ypova Srayevororioipos pé tév (1), "Evag dhiog tpdmog v 8l kaveic ©6
1810 mpaypa elvar xat’ edfsiov dnd viv Exepdon

W{Sjmj = Z Camms YW Xgn * (6)

mm.
{my;+m,=my)

an’ 8mov gaivetor duécng &t 1 dpdon tob s, Eavadivel pid idokardoraon
Tob j, Ggob 16 debtepo péhog Blvar méil Evag ypopukds cuvdvaoude Tdv
ywopdvav Y X ué mi+m, = my, nob Ska glvan iSokatastdosig 1o j,
Hé ko 1ot my. Béata 16 yeyovdg 6t of cuvieheotés avdpeiine adtév
0OV youEvev,GAAGLoVY HE T Spdon o s; (6 i, Yivoviar m, Crsmmym, )
onpoiver §1t M véa katdotaon dév elvatl md kai idioxatdotaon 1od j? Snwg

(*) Of omotor BéPata npéne vé Snhbvovior thpa pé té keporaia ypdpata L, S, J dote vé elvar
capés 61t dvapipovral’ 61 GvirioTorya GAMKE peyEln tob dtépov.

(1) Enstdy Spog ioyvst xal f [ s.] # 0, adtg utéypovn Staymvonoinon elvat Suvard (do”
Soov meplopilduaste ot Bdor 1dv kowdv droovvapticeay 10V peyeddv J? Kol i) pévo péod
ot kdbe Ondywpo xebBopiopévou j.
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npiv. Adté gaivetar Eniong kel kat’ edBelav dnd i petabetiky oyéon [, -
s.] % 01 dnoio pdc Mg 811 1 Spdon 10D s, ndve otig iStoouvaptioeig 1o
2 8¢v Eovadiver idoouvvaptrioes.

Té ovoiddeg ovunépacpy elvar 811 & teheatic s., kal Enopéveg 8in
f Swotapoyn (5), e Saydvia popen péoa of kGbe Undywpo ExpuAiiouod,
¢ npdg T Pdon TGV iS100VVAPTHCEOV Yy, - ~ESD Aowndv 16 dvaykaio
np@to Phipa tfic Exguiiouévng Bewplag dratapaydv —omiadry M Swyw-
voroinen 1hg pritpag V-— &yt yiver ané pdvo tou(*) xoi 16 Hovo mod
gmopéver elvar 6 moloyiopde Thv péowv tipdv <V>, yvid my = +j,..., -, ol
droieg kol 06 pdc Sdoovy tig dlopbhoelg npdtng 14Eng oty dvipysia Thy
Expuiiopévov iGoxataoctdosny. Odyops Emopévag

B
EV = <V> = g (<4 <s,>)
eB
= Fme (hmi+<s,>) @)

O dmohoyionde g péong Tufic s> 8év elvan kabBdlov tetprupévog
YU adté kai 86 meprypdyope dVo Sagopetikols Tpomovg ExTEAEcNg Tov,
nob mapovcidfovy Evéiapépov kal dné kabapd guoik drnoyn. O mpdrog
1pémog elvar vd gpnoiwonoujoope v ékneppacpévn popen (6) tdv idto-
SUVEPTHOEOV Yiim THG OMikfic oTpogopufic, an’ Smov dtaPdaler xaveic
apécng tic mbavéTnTeg Eugdvions tdv duvatdy Tipdyv hms g cuvictdoag
s; 100 orniv xai péow adtédv dnodoyiler tiv {nroduevn péon tipr <>,
Tuykekpipéve Bdvan

+5

Ly = mZ | o, 12 himg
-5

5=

Smou BéBora my = my-ms. Bidikdtepo yid s = 1/2, xai yid tig S0 duvatée
Tiég j = li§ Toh j, Bdyope yid tig 1610KATACTECES Wy 112, 5, iy = Vim,»
Tig Ex@pdoelg

A L3 T /I=m _m+1 . 1

Wim; = 1 Y X # WYI X- (J = |+ —) &)
e [_m m [+m+1 m+]! [ ‘l

Wim= A/ 3771 Y Xe -8/ RCTFS I Y5 X (j=1 2) 9

(*) Snrady dné edtoyfi Exhoyr) thv adwrtdpaxtoy idtocuvaptioeav.
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8mov X., X- of kotaotdosig pb oniv mdve kol kdre aviiotovyad, xai
m=m = m- & kPavitikdg GpBudg tfic npoPoific tig tpoytakiic orpo-
poppiic (118 tv kotdotacn ué oniv méve) 6 énoiog PéPara dpiletur péow
1ol m; GALG mpoTwRooje vé pfv kdvope prtd tv dvtikatdotaon m =
m -5 yud Aoyoug aniétntag otig éxkepdoels.

*And tic (8) xaf (9) ol mibaviétnres dpodvions 1@y d%o duvatdy Tipdv
+h/2 1o oniv 38v Blvor napd 16 TETpdynve TGV CUVTEAEOTEY TdV KATO-
otdosov X. xal X- éndre yud tf péon npn <s.> Bdyoue

_Mm+l b lem b 2m+l h o hmy
<> = onr D)t O E T Tt Gty

I-m ,h I+m+1 hy,_ Z2m+1h _ .
<S>t () T O Ty =1y

kal Etor 1 Swatopaxtiky Sidpboon (7) B4 ypdestar tehikd odv

eBh i

1 .
BV =5— (1 2 55p)m  j=/%3 - (10)

‘H &ayoyq adtod 1od droteléoputog elvar PéPara kdmwg ey dgobd of
oot (8) kai (9) ypnowononibrixay cdv Erowua dedopstva. “Opnc 1 Gnddet-
£ toug, o) cUAAN YT TR TovAdyIoToY, Sév elvar idaitepa SVokoin. Tiv

nepintoon j = [ + 5 N Baocwn i88a elvar va Eexwvioer kaveic ané v

katdotaocn péyiotov mi{m; = +j) 1 Omoia Bdyer Onoypeotikd v popen

, I
wy = YiXe (G1=7+3)

kal vd dpdoer méve g Sadoyikd pé tév teheoty j- = L+s-, & onolog
64 ddogr pla-pia Tic xoaracrtdosig yopnidtepov m;. ‘H mepintwmon
j=1- 5 elvar Ayo mé pmeharidikn S1ét Exel § xatdotoon péyiong
npoforfic Exer SumAfi mpoéievon (elvar ypappikde cvvvaouds tdv Svo
xotootdosov Y] X kai Y/ X-) kol npéne clte vé xotasksvootel Kt adTh
nwg k1 of dndhowneg (dnAady dnovrdvrac vd elvor iStokardotaon tod j2) A,
noAd xeAritepa, péow tiig ovvBrxng jwy = 0, 1 Smola maipver pntd On’
Syn g 16 yeyovde St mpdkerttal yid (ud katdotach péyiotne npofoific
tfig Shikfig oTpoPOpuTS.

TAgvivoviag 1ig Aemtopépeisg t@v mapandve ODnoroyioudv otdv dva-
yvoorn 86 npoywpricoue tdpa oty napovsioon wdg Siegopetichc Gro-
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royiotikfig peBddov yid  péon tiury <s.> 1 émoia slvar Epupudoiun Syt
pévo xoi yid tig dhieg ovviotdoeg tol Swavdopartor s GAAd xai vid gva
bnowodinote dido dravoopatikd péyebog A, B4 ddoope dnradt pid yeviks
uéBodo Omodoyiopod tdv péowv TpdV ThHe popefig ‘

<A> = (Wlsjmja A W/sjmj)

dnov A Evag Tuyxdv Sravoopatikde teheotrig. T Agetnpla ¢ pedddov slvar
B kGnog Gouevic okéyn &t Slec of pboec tuéc <4> Odvar dvdloyeg tic
téong i <j>> dpoll i) orpogopuif eivar t6 udvo diabéoruo Sidvwoua tob
npofAfpatos, dviag t6 udvo mol Siathpeitar. Bd ioyder dniady wd oyéon
TS HOoPPTIE(*)

<A>/Sjmj = )LU’ S, J) <j>lsjmj (11)

dmov A = M/, s, j) Evag cvvtekeotiig dvaroyiag mov Efaptdrtol dnd 1ovg
kpavricotg apBpolg /. s, j GAAG Syt ard tév m;. “H Sikaioddynon pidg
oyéong odv v (11) uropel vd yiver mokd md mewstikd otiv nepintwon
100 Swviopatog § Tpog 16 omolo kateLBOvetal 16 &vdiapépov pac Etol ki
arrorde. “H xhaowi eikdva tob Swawouatinol poviéiov elvar £66 mold
Bondntikn. Zt6 oyxfipa 7 delyverat 16 otabe-
pé drdvuopa j odav ovvleon tdv I xal s 14
dnola éxtelolv petamtoTiKy Kiviion yipw
tov. "Av éropéveg Gvaiiooue 16 ddvoouo s
o0 oniv, of pla napdiinin (sy) kol plo
kdBetn (s,) tpdc 6 j cvvictdoa, TéTE glvar
wpogovéc 61t Bd cuveloEépel 0T LPOVIKT
péon Tud) tol s woévo A, npatn. Zriv KPovro-
pnyaviky 1o pého tdHV gpovikdv péowv -
udv g Khaowfic Mnyavixiig, tov nailovv
of xPavrikic péoeg tiuég 6mdre elvar Aoyixod
v toytet kol éxel pla oyéon tiic popehc

<s> = <s > o= <G> (12)

Zyfipa 7

dmouv 1j debtepn {odtnra elvar pdriov mpogaviig deob 16 Sidvuopa s glvar
(28 Spropol) mapdiinio npde 16 |, kai Emopévog ol péoeg toug b 66
cuvdéovral 1 Eve ovvtersoTh Gvaroyiag.

ME¢ dedouévn thpo iy {oyd tfic (12) dg dodue o droroyiletar 16 A.

(*) Zriv npaypotikdtnta wpdxetn yid eidikn mepintoon Evog nord onuaviikol Bewpripurtog
ot Elvar yvwotd &dv Gedpyua Wiegner-Eckart.
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T Av dyvorjoope ntpdg oTiypn 16 kPavtikd yapoxktiipa TGV SavuopdTov pHog
tH1e 84 loyber M Khoaower oyéon

A= =) (14)

nov elvat cwoty kol kfaviounyovikd, dnd tov Gpo 1 dvrikabiotobue td
gppaviloueva peyeOn pé tig 1drotipég toug. I't” adtd 16 okond ypdoous 16
EooTEPIKS Yivouevo s § ot Hopen

I I
s j=s-(I+s) = s -[+¢* = 3 (FF=lP-s))+s? = 5 (> =P +s%)

an’ dmov gaivetar dpéong 1t Blyel xard xabopiopéveg Tipég ot Pdon tdv
1810KOTUOTACEDV j5im, - ZVYKEKPIHEVA Bdvat

Sz (D s - (D)

onéte & tonmog (14) B4 Sooer

G +ss+ ) - I+ D

" BICERY (3

xai Enouévog Bdyope terikd tiv

iG+1 1) =~ Ii+1
J(J*)-*%((Sjil)) (/+1) <i> (16)

Ia va giéylope v 6pBdtmta adtod Tob dmoteréouatog, ¢ Sobue dv
ocopnintet 1” adtd nol elyope PBpel vopitepa yid t coviotdon s, kol yid
s = 1/2. Agdopévov 611 <> = myth=1) 6 tomog (16) 6 Sdoer yud thv

<s> =

nepintwony j = /7 + 5 6t

U+%)U+§+§—Khn

- _m;
<§; > = 3 my = 57

21+ 5) (1+3)




8 KBANTOMHXANIKH IT - HAEKTPONIKA XYMIIAHPOMATA

i
gvd yg ] =/ — 3 Bdyoype
m;

ST TART

ot elvar dxpiPdg td mponyoduevd pog droteriopata.

“Ouwng adtd 16 «oicrov téhog» dg i pag kaver va ntapafiéyope 8t ol
yerpiopoi mov 68nyodv and v (13) ot (16) dnartodv cofapr dtkatohd—
ynon. “Eva gmkivduvo Brpa, mapadeiypotog yapn, yivetor xatd 16 népo-
oue grdé v mphTy oty dsbtepn 1dv lootitov ol dkoiovdobv

s s o
N I

5

Lgy> = <

Smov trmobéoaue dvipeha 8t elvor <AB> = <A <{B>> 16 énolo, Péfura,
Hévo Hrd moAl cuykekpipévoug dpovg elvat cooTd. Zuykexpyéva 04 tpénet
B xatdotaon g mpog v omoie Omoloyileton B péom Ty va elval
idioxatdotaon gite to0 A glte tob B. T6 &t adtég 6 Spog minpolrat
npdypatt £8& —8nov A = s j/j° kol B = jx, jy, jo— elvan xdTi mod 6
dvayvoorng prnopel v 16 del, nokd elkoia, pdvog TOL.

*Avdivon tdV drnotehecpdrov: Zoykpion 10 «kavovikoD» pé 16

«Gvmpoio» oavépsvo Zeeman. ' ,

YA¢ doriocoue topa 16 dnorloyioTikd uépog, kai d¢ Sobue mold elvat 16
puowd mepieydpevo tod droteiéopatog (10). Kat’ dpydg Snwg xai otd
«KOVOVIKG» @oaivopevo Zeeman £tol ki £36 Omrdpyer whipng dpomn 1ol
neproTpo@ikol fxguiicnod kol dnuovpyle 2j + 1 Stoxexppévov otabudy
oY dvrictoryoly otic iodpfueg dwoeopetikég Twég thg mpoPorfig Tiig
Shikfic otpopopufic otdy dlove z. "Onweg Evd 616 maAnd palvopevo Zeeman
(6mov poévo dxépateg Tipég tob kBovrikod dpBuot tfic otpogopuiic elyav
viver dextée) & dpiBudeg v otebudv mov npofkuntay and v dpon tod
gxpuliopol ATay mavta meptttde, 6@ 0d elvat ndvia dptiog kai of Bapite-
po dtopa gite 16 Eva elte 16 dhho, dvdroya pé tiv i tod Shikob j. “Opwg
1 mé onpoviky dwagopd Ppioketar oté yeyovdg dti 1 andotaot AE
Gvdpsco ot dninedo Zeeman(*) dév &yer md 11 otabepn T AE = € =
eBh/2mc Snwe naind, &ALE EEaptital dnd 1ol kPavtikove apiBuods /, s, |
Thg Bempodpevng KatdoTdong. Luykekpipnéve, dné tov tomo (10) eaiveton
duicong 6t thpa Bdvar

(*)"Erot dmoxuiobvrat suvibog ol vésg otdbueg nod npoxditovy &nd Ty dpon 1ol neproTpo-
gikol Exguhiopol, kal didotnjw Zeeman 1 petubl Tovg GEOCTUON:
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{ . 1
AE = ¢ (lim):egi (J:lii)
§mnov

P 2+ lEL
8= 1L 5T T T

& heybuevog napdyovrag Lande tob dmolov pid dueon puoiky tpunveia 64
08l of Alyo. Alemotovops howndv 61 1) dndotacth Gviuesa otd Enineda
Zeeman &v@d elvar otabepn) péoa of kdbe Sudda mpdnv Exeuvhiopévov
otafudv drrdler dnd dudda of Sudda deod & napdyovrac Lande tEapraton
and tovg kBavtikotg dpbuotg ! xat j. "Etol dnd tic dvo otdbueg ué
. 1 . , o C . .

j =1+ 5 > mob mpokdmtovy dnd pio dpyiky rovo 1fi¢ ovlevine oniv-1po-
yidig, f uopoyy tob Evepysiaxod @dopdatog petd v EmPoin Evég dobe-
votic payvnticod mediov Bdvor Snwg ot¢ oyfipa 8. (INd ovykexpuyievo-
noinon mhpape [ = 1)

/’“"@E?'_‘_m’:'?/:?
j=3/2 SR ,J“L.__mjzj/g
/ . :\‘\‘: e Y == ] / 9
/ h ¥———————-mi=~"3/2
f=1 ,5:1/1? |
\\\
\\\ ’ 26/3
Y 17“—1/? ,»w%‘*‘mx: ]/2
T ~—T————m5:_1/9
1 !
Vis=0 Vis# 0 Vis#0
B={( B =0 B #0

Zyfipa 8

“Onwg Brénete, oty npdtn 6udda crabudv (j = 7 + % = %) 16 didoty-
ua Zeeman glvor 4/3 gopég 6c0 Exeivo 1ol dparod gavoubvou Zeeman, Ev@d
ot devtepny Opdda (j = 71— 5= 5) elvar pévo 2/3 ¢opég 1600, ADTS
BéBara elvar tedeiwg eBAoyo motoTikd, Zvv npdtn nepinteocn ( = 37/2) 14
Sraviopata fkal s, Gpo kol td i, g, cvviibetar «napdiinionr dndte f AL
k1 poyvnriky pomr tob dréuov Bdvar peyaidtepn dn’ Ot ot deltepn
nepimtwon ( = 1/2) 6nov Eyope «GvtinapdAinin» clvBson kol dpa pikpd
B, xoi dpa doBevéortepn ovlevtn pé 16 EmBaiiduevo uayvnrtikd medio.
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T Anopéver v SoBpe Tig «TpoKTIKEG» CUVERELES TAY TTapATEvVE Samaotd-
oty 6T QAoua TV TapuTpodpEveV cuyvoThitov. “Onwe toind, Etot ki
£00, 1§ oyent} dvdivon drotel vd Anebolv dn” Syn ol kavdves éntdoyiic ol
onoiot 6pilouv Tig GAlayée tov unopolv vd cuuBolv otolg kuhots kBavri-
kobg ap1Bpols tTol cvotipatos kot Tig dmitpenducves werafidoerg. Ty
topvy nepintoon ol xarol kPavtikol apBuol 1od dtdpov elvor oi /) s, j, m;
kal Emopévog of kavévee Emioyiic 04 mpénet vé dpopodv tic Enitpendueveg
grrayéc abtdv 1AV tecodpov GpiBudv. Ol xavdvee adrof elvar

) Aj =0 =1 i) Al = +1 an
iy Anmy = 0, £ 1 iv) As = 0

kol 1) dnddedy) tovg 64 dofel oté pebendpevo xepdraro. "Ev 1d petalo
dpreoteite of d molotiky karavénon mdve otig ypoppée mov elyaus
npoteiver kol roindrepa. “Ot1L Sniady, ol 800 npdrol kavéveg Ekppdlovy
™ dtatipnon tg (Orikfic) orpoopufic of cuvdvaoud ué 16 yeyovog 8t 16
putévio Eyel onilv povdda. Ztév tpito xavéva W petdPacn pé Al = 0
anoxieietar Adyw dtatiprong tfic iootwiag gvd otév térapro W pii peta-
Borij ToU onlv, Eyel va kdver ué 6 yeyovég 8t ol émitpenodpeves petafdosig
dgeiroviar o1y Spdon TEV HAexTpkdy Suvauenv ToT RAEKTPOUAYVIITIKOD
nediov, ol Onoieg dév GAiniemibpoly wé té oniv xai dpa 3év unopodv vé 16
arrdéouvv. Térora drhoyr propel vd mpokAnBel pévo and tig poyvnrikée
Svvapeig ol onoleg Spng sivar mord dobevéatepeg kal 1ot ol dvtictovyec
petafdoeg Bdyouvv mold pwikph mibavornro.(*)

Z16 oyfipa mot dxolovBel Sidovral ol o1dBueg Zeeman nol npoxG-

D
- e

2Py, L
= - I_ 1ef3
\\ 1‘7( 7
S -
n:2
; T - 2¢
T 2€f3
n=] —Isp " 2e

yfipa 9

(*) Ilpdkettar yid tig Aeydpeveg «drayopsvpéves perafaosig» of Omoieg, PEBata, d4v elvar
abompd dfayopevpéveg GAdd GmAide mokhd mib aniBavee dnd tic «Emitpenmdjevecs.
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mrovy Gnd tig kataotdosig pén = | kain = 2 016 dropo 1ol " Y8poydvov,
ovpunepthapfavopivoy kol TéV oxsTiKioTK@GY dopbdcenv. "Av adtd 16
oyfue o eoalveton Ayo pmeAoiidiko glvar Moy® tol EkQUALGHOD TGV
Kataotdoemv 2p;,, 2815 T@v Omolov 1é &nineda Zeeman deiyvovrat G-
vaykootikd pall. (Td 8o jeoaia npotpyovtot Gnd THv katdoTtaon 2p, kal
14 800 dxpala Gnd v 28.,,). Asdopbvou Spwg 811 6 kavévag Emloyiig
Al = £1 dnayopeber ) petdBoocn 28, — 18y, o6 nopumpoduevo @d-
ouo 86 cvveiopipovy pévo T Enineda Zeeman tfig otabung 2p;,. "Etou
B8y ope tehikd pévo 8Vo Suadeg uetafdoswy (2pyn = 28y, Kol 2pyn = 2s1,)
ol émoieg, yid peyardtepn cagrveio, delyvovtat ywpiotd o1é oyfipe 10.

my
I +8e 32
// < i
2Py, +2e/3 12
N 26 1)
, m; : h -2 -3/5.
Py - +gs 1R
h g5 12
€ A B +E 41k
181)2 /’/ 41/2 181{; - 1'(2
o -e -1 o - —1l
() [:3)
Zyfine 10

“Onwg 8¢ dvniingfel apéong 6 dvoyvaotng, 1 peydin dweopd, o¢
npdg Tig mapatnpovueves ovyvornteg, petald tob «xovovikobr» kol tod
«@vhpaiovr» gaivopévon Zeeman Seeireton 616 yeyovdg 1t 16 Swotipata
petald 1dv otabudv Zeeman elvon Swapopetikd dnd ouddo of Sudda pé
grnotéheopo Sha td BEAN 1ol oyruarog vd Eyouvv dwgopstikd prn kol
gmopéveg vd avtictowyoby o€ Sapopetikéc ouvyvétnreg. "Etor dand 16
Sidypoppa (o) 86 npokdyouy tEooEPy SLUQOPETIKES QOUCUATIKES YPOUUES
Kol ané 16 Sudypappa (B) EEn. Zuyxexpipéva ol mapatnpolpeves ouyvoTn-
teg Bévan Snwg otd oyfijua 11
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I Adyoaupe (@) II: Avayoapira (8)
o, 2
; s
/, T ; /é fe \ € \,5,_6
ol ol alig ey o/ ol5 &\ %Y
Q-£ €
o4 Qd v
Zyfipe 11

8mov wy xol Q, slvar ol ouyvdrijres undevikob mediov thv aviicToryov
reprrdoeny, ol dnoleg dév ovunepithoaufBdvovtat 616 napatnpodievo @d-
oud tapovoia nedlov, avtifeta an” 811 npotBrene 1 Bewpla tol Kavovikod
poivopévoy Zeeman.

YAg nobue Tdpa dud Aoyie xal yid té dvapevousva yopoktnpiotikd tol
paouotog Zeeman Evég Grdépov drapopetixod ané 16 “Ydpoydvo. Kart’

apyde 1 OBsopnrtucy mpdPheyn yid i didpbaoy Zeeman Biiyer mahi TR
Hopon

EY = ge my; (18)

uévo mov & nupdyovrag Lande g 84 didetan thpo Grd M yEvuicdtepn
EKQpUoT)

JO+1) + S(8+1) - L(L+1D)

g = 1 +

23+ 1D (19)
Erov J, S, L of xPavtikol apibuoi tig dhixfic arpopoputic, tob dAtkol oniv
xal A OMkfig tpoyakfic otpogopufic dvrictotya. To mifiboc 1@y orab-
udv Zeeman Odvon ndvra 2J+ 1 AAd 16 dv elvar dprio ¥ meprrrd EEaprdrat
and tov drouikd &pBpd 1ol otoryeiov. L1 dropa pé mepirtd Z 16 S Bdval
futaxépuio dpa 16 8o kal 16 J. "Enopévog éxel 6 apBuds tdv otabudv
Bdvar dpriog. "Avrifeta otd dropa pé dprio apOud Hiextpoviev 10 S, dpa
kol t6 J, B8voan dxépato kol EMopévac & Gppde tdv otabudv Zeeman me-
prttég. Qg mpoc 16 ddotnua Zeeman AE = ge petall tdv dmnidev kibe
o6uddag adtd Eapratar BéBata dnd tovg xPavrikovg dpBuote L, S, J kai
Enopévog Swugépel drd Spdda of duddoa. "Oy1 Spog ndvra. Mapadelypatog
yapn of drope dptiov Z dndpyovy kataostdoetg pndevikol diikod onlv (S =
0) vi& tic 6moisg 6 tomocg (19) diver g = 1 nob elvay, BéRura, f yvoory TR
1ol g v v mepintmon thig xabapd tpoytaxfic otpogopufic. I'd tig xata-
otdoeic pé S = 0 hownodv, 1d mpdypate elvat dxpPde Enong kol o1d xavovikd
puvouevo Zeeman 16 6nolo droktd Etol pid «EvedpxecTny oTév Tpoypati-



SYMIIAHPQMA 10.3. To &rouo vépoydévov o’ éva payvntikd medio I 13

k6 xdopo. Hpaynatt of dropa pé dprio dropikd apbud, otd merpapatid
oaopa éupaviletal GpreTd ouyva f| YOPOKTNPLIOTIKT rpidda Lorentz Stwe ou-
viiBilerar vé. droxokeital 16 guopatéypoppd 108 kovovikol gdivopévou
Zeeman. Tétown didtaén eoopatiky ypouudv desiietal, BEBata, of peto-
Baoeig petald orabudy ué S = § nob ikavonolody, pvoikd, Tév Kavova Eni-
rovfic AL = 21. TS ¢dopa 100 {8iov oroygeiov 86 nepéyer BePaiong xai
«GVOUOAEY KOPPATIO —oav abtd 1ol oyfpatog 11— td 6moia B4 npoépyo-
viar and petafdosg petalld otabudv pé S # 0.

MapévBeon: "Yrmoloviopds tijg dlixfig poyvnrikiic ponfic tod

atépov. "H ovowkn onpacio tod ropdyovto Lande

® dvoilope tHpa pid mapivbeon yid vd deifope 811 & mopdyovrac
Lande no¥ &upaviCetol 616 dvbpalo paivopevo Zeeman, &gt dueon oyion
ué v Shuer) poyvntikn ponn tod drdpov. Zuykexpuléva 06 Seifope 81t
elvar

ge \
<p> = ~Ame <j> (N

t6 omolo omnpaiver 61t 16 g elvar & dpBude pé tév Gnoio mpéner vé
moidlaniaciactel 6 yopopayvntikég Adyog v = -e/2me tfig TpoyLuKiic
GTpoYopuUfic yid vé pdc ddoer 16 yupopayvnTiké ASyo ver THg OAucfic

otpopopufc, dnov 6 terevtalog Spiletar ¢ 6 napdyovrag dvaroyiog mov
ouvdéer td Swavdopata <p> koai <j>. Aniadi

SH> = Yerr, <J> ©)]

Znuawdote 6t 1 ypion tdv péoav Tudv otdv Opioud (2) dév elvan
kaBérov mepitty. Adyw tod Srapopetikol yvpopayvnTikod Adyov tpoyia-
Kfic otpopopuiic xol only, 16 didvucpa

e e .
B= Wt =~ 5o (I+25) = = 5—Hj+s) )

dév elvar maparinio npdg 1o j xai Emopéveg 8iv ovvdietor pali tov u’ Eva
ouvteieoty Gvaroyiog. "H dvoloyia dmoxabiotatar Spwg perald tdv pé-
ooV Tipdv Adye tol Bewprijito; Wiegner-Eckart nod dvaeépape vopitepa.
“Etou dv ndpope ) uéon Ty todv dvo puekdv tiig (3) kol ypnotponoimoope
) oyfon

<s>m <g > = <>

&nov

oS, G D +ss+D=l/+ 1
b S 267D
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Béyoue
. __t <P . € .
p> = =g (2 + <> = = g (1+h) <>
kai Enopévag
G+ +s(s+ -+ 1)
! 256G+ D @

g = 1+h =1

not elvat dxpidg W mporfyobuev pag Exkopustn yid 10 g.

Asgdouévou thpo 811 mori¢ Kéouo¢ Bewpel 1oV dpropd 1ol g péow Tfig
(1) mohd mé @uotohoyikd an’ éxeivov péonm 1 petardmong Zeeman,
GEilel tov k6mo va Sobpe mag @ravel xaveic oty tehevtaia pé dgetnpia
v (1), Zexwvdpe ané tév 6po dhindenidpacng V = — u, - B tob 6molov 7
uéor N pdg dlver tq ibpbaoon Zeeman otd évepysiokd Enineda. Odvor
mrad

BV = <V> =~ <> B

8mov Spwg, réye tic (1), Bdyous

ge . ge
SHZE T gme S F 7 g I
kol Emopévag
ge eBh
EY = Smc M- B = g(GEc)m = ge my )

mov € = up - B 16 Sidornue Zeeman —3nhadn 7 dndotaon petold vei-
Tovik®v otabudyv Zeeman— oriiv nepintoon 1ig tpoylakfic otpopopufic
Srov elvar g = 1. Tud toydv g 10 Sidotnpa Zeeman yivetal g e (adté pdg
reer 1 (5)) Omwg siyape Ppel xal vopitepa.

“Ac onueidooue tEhog T 1 Epuppoyy] tob yveotol pag Bewmpripatog
Feynman - Helman yid ) Xouidtovievi] H = Hy- .- B diver duéong

oE
T > = = T8 (6)

"H oyton (6) v Eyel PePaiong xappid gpnowdmra tav 1 Evipyewn E 10D
SUCTHLATOS KOG péod o1d payvntikd medio, DnoloyioINKE SLETAPUKTIKG,
dnhadn pé dnoroyiopd thic péong Tipfic <po>. L7 adty) ™y nepintwon 1 (6)
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elvan pd tetpyédvy ravtétta. Elval Sueg modl ypriown, yid tév droroyt-
oud tol <p.>>» of overjuara Snov 1) E&dpmon E = E(B) Eyer npoxdyer
ano Evo py Swetapoktikd yeipiopd thg drinhenidpaotis Toug ué 16 payvn-
tikd nedlo. Mid tétoia mepintoon 04 Eugavictei Aiyo dpydtepo.

‘H nepintoon 1ol loyoped nediov: Té gowvdpeve Paschen-Back.

Z¢& tobn v moapdypago 8d Sodpe S1i oupPaiver 16 EETiC Eviagépov:
"Otay 16 payvyrikd nedio yiver dpretd loyopd date 1 otlevln aniv-tpoyidc vd
unopei vd dyvonbel, 16 mepoparié pdoua drnoxtd ud drnpoaddrnta dnAf
nopph. Fivetar tavtéanpo pué 16 pdoaua 1ol kavovikod parvouévov Zeeman mob
yapaxtypiler dropa yowplc onivl

Zw pila adtfic ¢ dpaoctikfic drhonoinong Pploketal 16 yeyovde dti
Stav 1§ odlevEn oniv-tpoyilc BewpnBsl dueintéa 16 psyédn F, s°, L, s,
peratibevrar pé v Xapiktoviavyy tod dtdpov xal Emopévoc of dropixéc
kataotdoetg yopaktnpilovral and tv tetpdda 1@V kBavTikdv aplBudv /s,
my, ms. Mé i Xapthtoviavy tol dréuov perariBerar éniong xal 6 dpog
V = (eB/2mc) (/,+2s;) tfic arinenidpaonc ué 16 payvnrikd nedio; dndrs
1 mpokelovpevy Evepyeiaxy] petatdmon Odysr v dkpifi Tiu

Bh
EY = S (mr+2ms) = e (m/+2m,) (M

dnov, énwg ndvra, € = eBh/2me. Tid 16 dropoc tod “Ydpoydvou of Emnrm-
oeig 10D Spov (1) 616 Evepyslaxd gdopa d&v elval 3Dokoro vi cuvayBoiy,

1

Paschen - Back
Kavovikd  (Tpaypartikd)
Zeeman

fYmszl/g my=-1/% e, my)

=t 11
e | Pz O W, 1/

£=1 i my=—] g+l 1 01’/1/2(; 1

i == = 1, 1fp) (1,-1/2)
— = U 0,-1/2)

: ru=-] 1, -1/2)

Q\____\/_“,,f

[

1

i

i

I

1

("Ymobetikd)

Tyfipa 12
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Agdopévor 61t my 5 £1/2 Bdvar

EW = emy + ¢ (2)

16 Omnoio onpaiver 8t 16 Evepyeiaxd pdopa 8¢ droteieitan dnd 0o duddeg
gmingdov tod wpoxbrTovy dnd 16 Evepyslokd didypappa tob dpaiod goivo-
pévov Zeeman pé petordmion xkotd +e kol —e Gvricrowya. IMopadeiyparog
yépn 714 v mepltoon [ = 1 1 katdotaon Bdvar Sneg oté oyfjpa 12.
16 Gpiotepd uépoc adrod tol oynuatog Seiyverar 16 Evepyewxd odopo
Paschen-Back oé 8Vo ywpiotéc otfiieg dvdroya pé tiv i 1ol oniv, évd
o016 ekl pépog tndpyer 1 ovpfotiky oyediaon 1dv Evepyelakdv Emnédov
ot pla otihn, &ktéc and v IwmAd Exeuiiopévn pecola otdbpn mos
naptotdvetar pé dbo mapaxeipeveg dpildvrieg ypappéc.

g vé dobpe 1l ovuPaiver ué 16 gdopa cvyvoritov 84 nmpéner vd
MaPoue On” Syn touc xavdveg Emioyiig

Al = £1 , As = 0 , Am, =0,t 1 , Amg = 0
oi énoiot dgopollv, katd td yvootd, tig Emrpendueveg Griayés ortolg
korotg kBoaviikote GpiBpodg tod cvoriuatog, mod oty Topvy nepinton
elvar of /s, my, ms. Of dmirpendueveg petafdosic dné tiv neviddo otabudy
2p othjv 81480 otabudy Is vid 16 dropo tod " Ydpoydvou, deiyverar ot1éd
oyfipa 13

(m‘ . i)
26 (1,1
op € (0. 12
\\_\\\‘ (“1 H 1,/2) (1 9_]/2)
N -€ (0.-1/9)
-2e ~1,-1/)
Is o +€ (0, 1/2)
\ -e (0,-1fo)
Zyfua 13

Of tpeic npdteg perafdoeig adtol 1ol oynuotog Ekkivody and tic 8o ndave
kol ™V aprotepr] peoala otdBun tiig ndve Suddog nov Eyouv Sheg my = 1/2
kol —ASyw tod xavéve Emioyfic Ams = 0— xatariiyouv otiv ndve o1éb-
pn ¢ kdTe 6padac. AVTH f Tpiade petafdoemv, Snoc Kai 7 dAAN defid
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g, elval tavtéonun pé tkeiviy 1ol xavovikod ¢@avopévov Zeeman (ué
lupy, = 1 wai Ly = 0) oD ol ovupetéyovoes ordbueg elvar of 1dieg xai
anide Exovv petatomotel «dv cOuoTy Kotd +te kol —e dvtictotyo. "Etoi
16 pdoue TV TopaTpoLHEVaY GuyvoTitev Bdyel 1 noper] ol oytuatog
14 Smov ol Sunhéc ypoupéc dnidvouv
“ u “ Gnide vy Suthy mpoélevon THv dvri-
ototyv ovyvoritov. Iépa én° adtd
1 i T 16 Btdd Ekeuiiops —& Smoiog Sév el-
@ var yopig mepopatikés ouvineleg(*
16 gdopa elvar navopordtuno pé Ekeivo
100 kavovikoD gowvopévov Zeeman.
‘H nponyodpevn dvdivon Enextetvetar nodl elikord kai otriv nepinto-
on Th¢ vevikfig pstdPaong I — [-1 ué dnopdrroxte ovunepdopate. Kar’
Gpy b &md pid otabun dedopévov I npoxdmtovy 2/ + 3 ordBuec Pascher-Back,
gK Tdv onoiey ol d0o mdve kol dVo kdre elvat uovés kal Sheg ol Evdidpeoeg
omAd Excpvitouéves. (ADT6 goivetor dpéowng dv ndpete v Oudda tdv 2/+ 1
otaBudy Zeeman, v peratonioste wid @opd npdc 16 ndve Kai wd npdg 1é
KGTo xoTd €, xoi petd ovpntméere tig dvo orfihes 6nwg dxpiféc Eyve o1éd
oyfipe 12). TO yeyovde topa dti ol perafdosig ané pitd téroww 6pddo
otabBudv of pid ik pé / pewopévo xatd povdda, mapdyovy mavra tic
ouvyvétnteg tob oynpatog 14, deeiietal ot6 Paocikd yeyovédg éti 16 ddot-
po Zeeman AE elvat kowd kol otig 800 duddeg otubudv kai Eyst tdv g
npuy AE = eBh/2Zme Snwg kal 016 kovovikd oaivouevo Zeeman. TS 1810
ovunépacpa yivetgr Emomtikd @avepd dv oyedidost kaveic td &nineda
Paschen-Back t@v 600 Sdpddwuv of 8o yopiotéc otiiieg (id yid kdbe Tiun
10l ms) kai tupatnprioet 6Tt o€ kdbe oTHAN 1) Katdotaon elvat Tovtdonun
pé gxetvn tod kavovikod paivopévov Zeeman, pé pévn Sta@opd uid covort-
kN petatomon tob évepyelaxol Staypappotog katd e, "Emmidov Adyw
100 Kavéva Emihoyfic Ams = 0, of petaBdoeic 96 hapPavouy ybpu oé kdbe
otiin ywpiotd xai 84 Sivovv PéPara tig 18ieg puopatikéc cvyvéinreg ol
omoleg Blyouvy Erot SumAf] mpoédevon Snwg xai oty eldiy nepintwon nod
EEeTAOUNUE TPOTYYOLUEVEC.
"Ag dodue topa Tl cuopBaiver Stav o1 loyupd payvitiké nedio, wov
rnapayet 16 gdopa Paschen-Back, npootebel oav dwutapayrd ) otlevén
oniv-Tpoyidc

Iyfipa 14

Vis = &)l - s 3

dmov fy cuvaptnon &(r) eivar, BéBoia; yvooty GALd 1 dxpiprig The Exepacn
Sév B4 pulc ypewaotel £86.

(%) Emmpedlel tig évrdoelg OV TOpUTpONHEVEY QUOHATIKGY VPOoudV.
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IMapd tév éxoviiopd 1i¢ peoaiag otdbung tod edoupatog Paschen-
Back 6 dmoloyioudg t@v dopbhoewv mob npoxaiel 1 dwtapayr (3) elvar
Griototatog 16Tt Td Wi daydvid g orovyeia péoa otév dndywpo tHv
8bo Expuiiopbvov xataotdosov pndevibovral. "Etor dév Eyoue napd vd
drohoyicope ™) péom Ty

<VisZnkmm, = <Lg >y, - < S>Ism;ms
&mou

<EO>y = [ RyE@rdr = &

gved M péom T <I-s>kmm, nepropiletarl o1d yoviexd kai onwvepuks
Koppdtt Tfig xvpatoouvdpmmong 16 Omolo Exer tiv mopayovronoinuivn
popony YPXM ioye tfig omolag v péon tipd

s> oz s>+ <lgsy> + LS, >
B8d ypdyeton odv
<Js> oz > L+ <y sy o+ <> s>

kol &medn ol péoeg tpée tdv ! xal s xatd tic katevfivoeg x kal y elvan
undév of d kartdotaon kabopiopévng mpoPoific otév dlova z, Blyoue
terikd §ti

<l-s> = <> <s,> = hPmym,

éndte 1y SiépBwon oriv-tpoyilg 016 pdaope Paschen-Back 8a d{detar dné”
t6v 1tino

EY = h2g m/m; (4)
dnov f| nocdtnta &y propel, dv Béhope, va fkopaoctel pécw THE TELPUUOTIKG
yvootfic évepyewakfic dwagoplc OE petald tdv 8o otabudv j = I £ 3
ToU MPOKVTTOLV Antd v Gpyikn Adyw tfig otlevénc oniv-tpoyldc. "Etot
fic Seifel pwdvog tov O dveyvoorng 6ti elvat

hz&n/ = =

/+l

N

éndte 1) SuépBwomn (4) 6¢ pmopel vd ypoagpsl kal odv
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E(U = _§E_ myis (5)

[+ 5

2

Srov, PéPaia, 16 BE ELaprdtar and 1ovg kPavrikovs Gpbpole n xal / noap’
St abty EEdptrion dév delyvetal EXMEQPUOHEVA.

Oi tmmnrooeg tdv SopBoocov (5) otd tvepyewaxd Swdypapua 1ol
oyfuatod 13 xai otic dvrictoiyes perafdosig deiyvovral otd oyfua 15
(Enperdote 811 vid wd otédbun pué / = 0 slvar ndvra 6E = 0). T'id vd pavody
kobBopd ol mpokaiotpaveg petatoniosig v évepyelaxdy dmnédov delyveton
kal 1 moAnd kai 1 véa toug Béan tavtdypova, ué gprion rentiig xal mayewdc
ypapufic dvtiotorya. "Eniong, v neprocdtepn cagnveia, t¢ oyfipe 15
oyedldotnxe of peyorvtepn kKiipoxa an’ St 1o 13
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"Onwe 88mpene véd 16 nepuévoue, ol pstoronicelg thv Evepyelakdv
tmnédov mpokoiobv Gpon (v wal Gyt adipn) tob dinhol Ekeuiicpol
otd eaops Thv mopotnpodievev cuyvotitov 16 omolo SlupopehveTdl
thpu Snog 616 oyfina 16, "H peoaia cvyvétnie napapéverl oty 8Eon e pé
tig SVo ouvvictdoeg ™G AdOYDPLOTES,
gvd ol 800 dkpais¢ omdlovy of o,
cuppetpikd Tomobetnuéves Exateépnbev
tfig Gpyfic Tiic omoiag N Béon dniae-
veTar | Bva Behaxt. ME Elaipeon tov
gxouiiopd thg pecoiag ovyvotmtag 1
pope1 1ol pdoparog 16 mincialet éxei- 1 , I } } }
vy o siyope Bpel vopitepa, Gvdpeca
otig (d1ec otdbueg, Stav elyape Eietdoet @y
v Tepintoon tob dobevoic nediov. Md-
rmote dv dmoloyioet kovels xal 1) del-
Tepn Sratapaktikh 6pbwon ot edopa
Paschen-Back Léye tfic ovlevéng oniv tpo-
y1dig, Prémer 811 6 Expuiiopdg tiig pecaiog
suyvétntog aipetat kal 1 eixéve 1@V puopatik®y ypopudv teivel md vé
yiver tavtéonun pé Exeivny 1ob Gvodparov edopatog Zeeman (repintwon
doBevolig nediov).

" Ag modpe, téhog, Sud Adyi kai yid 11 Sravuopotikt elkdva Tob drdpov
(f Sravuopatikd poviéro v mpotipdite) mapovoio payvntikod mediov. Of
300 dkpaisc mepintdoelg (Gobevég kal loyvpd nedio) delyvoviar 616 oyfina
17.
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Tty nepintwon (o) § noyvnriky GAinienidpaon téhv Savosudtov f, s
elvar ol ioyopdtepn dnd v GAAnienidpacy tob kabevde pé 16 payvnri-
k6 nedio 6mbte, Snog kol o1é EAevBepo dropo, 14 [ kol s culedyvvvrar yid
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v oynuatiocovy 16 didvuopa tii¢ dhucfic otpopopufic Tol drdpou(*), yipam
and 16 droio Exterolv taydpubun perontertiky kivnoy, &vd 16 1810 16 |
neplotpiostal Bpodéog yopw dnd 1 otabepr dievbuvorn tob poyvntikod
nediov. "Onog Tpoxkintel dn” adty Tiv elkdva 1) uévn SaTnpoiun nocs-
T tol §tépov slvar 1) mpoPory) thig dAlkfig orpogopufic otV KateliBuv-
on tob payvntikod nediov. Adtd BéPawa elvon kol kot edBelav mpogavig
and i popen thg Xophtoviaviic 1ol npoPriparos. "Ooov deopd thpa
v nepintoon (B) elvar gavepd Gt £66, Aéym tfig peyaing Eviaong 1od
payvntikol nediov, f payvntixt abvlevln thv Sruwvvopdrov /, s 8¢ Swappaysi
kol xabéva an’ adtd 67 dpylosr vd &xteiel Qvsbdptntn petantoticd
kivnon yopw and v katetBuvon tol redlov. O Swwtmpriowleg noodtnteg
¢’ adth tiv eixdva elvar, npopav®e, ol npofoiés 4, xai s, 1dv dnoiwv ol
iSrotiéc hmy xai hm, O8var Eror xorol wPouvtikol Gppoil, bnwc xal
oupPaivet.

Mé Bdon td mopandve Srovoopatikd povtéin propel v ddoet xoveig
pid mototikn Sikaoddynon of pepixd 4né td drotedéopata Tig nponyou-
pevng pag Gvdlvorng GiXC adt 1 doviewd 084 v d¢ricops of odg.



