naBa 8. Teopua atoma bopa.
Q 8.1. Moaeau aroma.

Pe3zepthopd npefnoxun nnaHemapHyre Mmodens amoma. CornacHo
Pesepdopay, atom npeactaBnaeT COOOM CUCTEMY 3apAA0B, 8 UEHMPE KOTOPON

ACTIONOXEHO MOMOXUMENLHOE A0PO C 3apALOM Z¢, pasMepoM 107°—10"w u
Maccoi, MpPaKTUYeCKU paBHOW Macce aToMa, a eokpye #0pa, B obnacTh ¢
NUHEMHBIMA  pasMepamu 107, o samMKHymeiM - opbumanm  ABUMXeTcR /.
3MNEKTPOHOB, 0Bpa3ys AMEKMPOHHYI0 060N0YKY amoma.



HepocTtatkn mogenu Pesepdopaa:

BTopon 3akoH HbloTOHa ANG 3MeKTpoHa, ABWKYLLErOoCH MO OKPYXHOCTU NOZ
AeCTBUEM KYNOHOBCKOW CUIbI:

ABMXYUIAECH SMNEKTPOHBI AOJTXHEI U3NyYaTk SNEeKTPOMarH1UTHbele
BOITHBI W BCNeaACTBUE 3TOMO HerpepblBHO TEPATE SHEPTUHO. B

pesyneTaTe BMNeKTPOH byaeT NpubnuXaTeca K f4PY U B KOHEeY-
HOM CueTe yriadem Ha s0po.

KpoMme Toro, knaccuyeckas nrnaHeTapHas Mojenb aTomMa
He o6BsCHAem AUHelYamoz20 criekmpa amomos.




§ 8.2. JInHeHYaTbIH CIIEKTP aTOMA
BOJI0OPOAA

‘ ynbTpadmoneroBas oonacTb :

e 08 [cepusa JlanmaHa

o, o 7 m={Nn=2,347500

Bantugpa | BMAumMas obnacTb cnekTpa :
cepua banbmepa
m=2 n=34,5,...

nHdpakpacHas obnacTb :

cepus lNalleHa
m=3 n=4,5,06,...

i s jcepnsa bpakeTta

Naiwana m=4 n=5,6,7,...

cepuda lNdyHaTa

m=5 n=6,7,8,...

cepua Xamdpwu

m=6 n=7,8,9,...

-0.5




O0o00mIeHHas

dopmyna
baabMmepa:

ITocTtosiHHass Puagbepra:

rne m=1234506 onpepenser ceputo, a n=m+1, m+2,.. onpesenser

OTAENbHbIE NIUHAWM 3TOW Cepun., C yBenu4yeHnem 7 nNHWA Cepun C6J'II/|)K8I'OTCFI;

3HaveHWe 71=c0 OMpeAenseT epaHuly cepuu, K KOTOPOW CO CTOPOHbLI BOMbLIKX
YacToT NPUMBIKAET CMNOLLIHON CMEKTp.

IlocTossHHAs
Puaoepra:



§ 8.3. Moaeuabs atoma bopa

I) NMepBbl_noctynar Bopa (MOCTYNAT CTAUMOHAPHLIX COCTOSIHMM):
CYWECTBYIOT CTAUMOHAPHBLIE (HEe WBMEHAKLWMECA CO BPEMEHEM) COCMOAHUS
amoma, Haxo0ack & Komophix OH He usnydaem axepeut. CTalMOHAPHBIM
COCTOSHMAM aTOMa COOTBETCTBYIOT CmauloHapHsie opbumes, N0 KOTOPLIM ABUKYTCA
3NeKTPOHbl Kaxgoe CTauMoHapHOE COCTORHWE XapaKkTepusyeTCA onpedesieHHbIM
(AMCKPETHBIM) 3HAYEHWMeM 3SHepmu. [BKMXEeHWEe aMneKkTPOHOB Mo CTaLMOHAPHBIM
opbutam He conposoxdaemes U3NYYEHUEM 3MEKTPOMATHUTHEIX BOMH.

lI) Bropoi noctynat Bopa (MpaBuno 4acToT): npu nepexode atoma w3
0JHOr0 COCTOSHIA B APYrOe UCNYCKAETCA UNK NOTNOLLEETEH OAUH (MOTOH ¢ aHepr1eit

hV — Ezl‘,/l:'b'nEffﬁ
paBHOﬁ PA3HOCTU 3Heprqu1 COOTBETCTBYHOLLAX CTALMOHAPHBIX COCTOAHWN.




fanyyenue (E, <E,) npoucxoaut npu nepexose aroma u3 cocmosHus ¢ 66nbLuei

3HEPTUEN B COCTORHME C MEHbLUEW SHEPrveN (Mpi Mepexoge arekTpoHa ¢ opbuTl
Oonee yaaneHHow ot Agpa Ha OMUKHIOW K Aapy opouty). [lornoLeHre (oToHa

(£, >E,) conposoxaaeTcs Nepexodom atoma 8 cocmosHuie ¢ BOnblueit aHepruel
(MepexoA aneKkTpoHa Ha bonee yaaneHHyo ot sgpa opbury),

Habop 8ces03MOXHbIX OUCKPEMHBIX YaCTOT KBAHTOBLIX NEPEXOAOB:
_ ) no Em

I
onpedensem nuHelyambiil criekmp amoma,

V




§ 8.4. OnbiThl Ppanka u I'epua
B onbrax OpaHka u lepua Obino  akcrepumeHmansHo  00Ka3aHo
CYWECMBO8aHUE 8 amOMaX CMaLUOHAPHBIX COCMOSHUU.
4,86




§ 8.5. Teopus aroma Bogopoaa no bopy

mu° 1 Ze’
2 2 4z r

’)h A7e
» =12.3.

Jliisi Bopopona (Z=1) paamyc riepBoil OpOUTHI
a,=5,28-10"" m.

IloaHasi JHEpIrUus
JICKTPOHA :

1 72 Zmee4
n> 8he’

3
. Ze-e mev”l
BTopoun 3akoH HeOTOHA —

| dme, r* r

Paanyc n-ou ctariuoHapHOM ro=n
op6HTbI AICKTPOHA : m, Ze*

(mepBblii 00POBCKHUII pagnyc)

mvt Ze? 1 Ze?

E —_— € — = —
4re,r 2 4re,r

A€ 3HakK MWRYC O03Ha4aeT, HTO 3NEeKTROH
HaXx0AWTCH B CBA3aHHOM COCTOAHWIA.

E =-




Llenoe yncno 71, onpeaenstollee SHepreTUYecKne YPOBHWU aToMa, Ha3bIBaeTCs
2naeHbIM KeaHmMoEbIM YUCMOM. JHepreTndeckuid yposeHb ¢ 71 =1 HasbiBaeTcH
OCHOBHBLIM (HOPMaNbHbIM) YPOBHEM, a COOTBETCTBYHLLEE EMY COCTOSIHME aToMa
Ha3bIBAETCH OCHOGHbLIM (HOpManbHbIM) cocmosHueM. YpoBHu ¢ N>1 u
COOTBETCTBYIOLLME MM COCTOSHMS Ha3bIBaOTCA 8036YKOeHHbIMUY.

E,3B
S _——o E .= -13,6 3B mpu n=1,
" = —nlg
n= l I‘IC:;:; ECpengvg;a_ 1,5 EmaX:O HpH n:OO9
_ voYY aleHa
=2 cepua 3t E :13,6 BB.
Banemepa HOHU3AIIUY
hv =F

A LAND B

h=1 2

F s

CEpUA
NanmaHa

-13,6

R=3,3-10" ¢! - nocrossHHas Pugéepra




LA e

§ 8.6. PeHTreHOBCKMe u3nyyeHume.

katoga K anekTpoHbl ©GombapgupytoT aHopn AI

(aHTUKaTO4), WSrOTOBMNEHHbIM W3 TSKENbIX MeTanmnos
(W.Cu,Ptnrpg.).

COCTOUT W3 Cr/IOWHO20 Ccriekmpa mMOpPMO3HO20
U3ny4YeHUs, BO3HNKAIOLWLEro Mpu TOPMOXEHU 3NeKTPOHOB B aHoAe, U fuHeliyamozao
criekmpa Xapakmepucmu4yeckozo U3ny4YeHUsl, onpeaerndeMoro MaTepwanom
aHoAa.

- | paHuIa CIITIOIIHOTO
CIICKTpa — A _. :

o
1

Hurmencubrocrms
&~
1

i

0,07

i
N

]
0,05




SV e —
Me ]S 3akon MO3JIN :
ﬂ——T—Tz_bv—'
g M-Leoiw
?Y § o 2 1 1 \
Ty mn
A /
A
)3 rae R — nocrogHHaa  Pwabepra,
m=1,2,3,... onpeenseT peHTreHOBCKYH Cepuio
(L,M,N,...), 7 npuHAMaeT LenoYUCNEHHBIE
H- 3—1—" — sHaveHuss HauvHag ¢ mM+1  (onpegensert
H-cepeis

OTAENbHYI THUIO  (, f3,7,... COOTBETCTBYI0-

e cepun), O — MOCTOSIHHAS SKPAHUPOBAHMA,
yUMTBIBAOWAS  SKPaHMPOBaHWE  JAHHOMO

JNIKTPOHa  OT  aTOMHOro  #Afpa  ApyruMu
IJTIeKTPOHaMW aTOMa.




§ 8.7. IHormomenue. CIOHTaAHHOE U

BI)IHy)KlIeHHOQ M3J1yqune.
1. MornoweHue. Ecrin aToM Haxo4UTCA B OCHOBHOM COCTOSHUME TMornowexnue
1, T0O noj AENCTBMEM  BHELIHErO  WM3NYYEHUS  MOXeT 2 E,

OCYLLeCTBUTBCA BbIHYXAEHHLIA Nepexoq B BO36y>K}J,eHH06
COCTOSAHME 2, NPMBOAA WA K NOTMOLLEHWUKD U3NYYeHUS.

2. CNOHTaHHOEe U3Nny4YeHue. ATOM, HaxoAAcb B BO3DyxaeHHOM B [ .

COCTOSIHUM 2, MOXET CMOHTaHHO (0e3 BHELLHUX BO3LAEWCTBWNA)

NepenTn B OCHOBHOE COCTOSHME, UCMyckaa npu 3ToM (POTOH C (Eg?lt;z%gme

sHepruen hv =FE, —FE,. Tpouecc wcnyckaHua oToHall 2 E,
- BO30YXAEHHBbIM aTOMOM be3 eHewHUX eo3delicmeull Ha3biBaeTCH
. CrIOHMAaHHbLIM  U3Ny4YeHUeM. Rl
rb——

3. BblHYXXAeHHOe u3ny4yeHue.. aToM, Haxogawmica B J E;
BO3OYXAEHHOM COCTOSAHUWN 2, AEWNCTBYET BHELIHEE U3NYy4YeHue C

VKA A y IR E BuiHyxneHHoe

yacToToW, yaoBneTBopslowen yernosuo hV =FE, —FE,, TO HIJly4YeHne
BO3HWKAET ebIHY)XOeHHbIU (UHOYUUpO8aHHbIll) nepexod B 2 E,
OCHOBHOE COCTOSHME 1 C U3NyYeHUEM (DOTOHA TOM Xe 3HEpPru %-llu

hv =k, — k, dononHumenbHoO k Tomy hOTOHY, NOA AelCTBMEM
KOTOPOro MPOW3OLLEN MEPEXOA. / £




——
:;-‘> S —

§ 8.8. TABEPBI.

3. BblHyXAeHHOE M3ny4yeHWe.. aToM, HaxoAsaWwwunica B
BO30YXAEHHOM COCTOSHUW 2, AEUCTBYET BHELUHEE U3MyyeHue ¢

yactoTol, yaoeneTeopsiolwen yocnoeuo AV =FE, -k, TO

BO3HUKAET ebIHY)XOeHHbIU (UHOYUUpPOBaHHbIl) nepexod B
OCHOBHOE COCTOSiHME 1 C M3nyueHWeM (DOTOHA TOW Xe SHeprum

hv =L, — £, dononHumenbHo k Tomy hOTOHY, NOA AeiCTBUEM
TOPOro MPOU3OLLEN Mepexo].

KO

S —
e -

T S —

== BuiHyxxneHHOe

— H3jlyyeHne




OddeKT ycuneHns UsNYyYeHWS B aKTUBHbIX Cpedax WCMonb3yeTcd B
ONTUYECKUX KBAHTOBbLIX reHepatopax, wnu nasepax (Light Amplification of
Stimulated Emission of Radiation).

INasepbl NoapasgensTcs:

— 10 muny akmueHol cpelds! (TBEPAOTENbHLIE, ra3oBble, MOMynPOBOAHUKO-
Bble N XUAKOCTHbIE);

— 10 Memodam Hakayku (ONTU4ecKue, TENMOBLIe, XUMUYECKME, AMEeKTPOVOHW-
3aLMOHHbIE 1 4p.);

— 110 peXUMy eeHepayuu

(HEMPEPBLIBHOMO UMM UMMYIIBCHOTO AEWCTBUA).

beabianyuaresibHbii
Nnepexol

CrnionTaHHbI niepexon
A = 0,6943 MM

AR

CriouTarsbli



Jeounns /707 7203049
/ 08 Somine |

S

Armubrias cpeda
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CBOHMCTBA JIA3€PHOIO M3J1

1. BpeMeHHas /| npoct

KOTepPEeHTHOCTh
1~102%¢c, I=c1~10° M.
2. cTporasi MOHOXpPOMATHYHOCTh .
AL < 1071 M
3. 0oJbIIASA MJIOTHOCTH SHEPIrUHU
~ 10" Br/m?

4. MaJjioe yriioBoe pacxoKjaeHue ny4uka
( B 10* pa3 MeHbIIIE y IPOKEKTOPA)



