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ATOMHOE AOPO — obwmne ceeaeHus I.

ATOM COCTOUT 13 A0pa n 3]'IeKTpOHHOl7I 0B0o4KM.

AmomHoe s10po — r10/10XKUMESIbHO 3apsiXXeHHasi UeHmparibHas 4acmak
amoma, 8 Komopou cocpedomoyeHa rpakmu4yecku 8cs Macca amoma. 510po
amoma cocmoum U3 HyK/I0HO8(MpomoHO8 U HellmpOoHOos).




OTKpbITME Agpa I.

[lepBag nonbiTka co3gaHus mogenu atoma npuHagnexut k. TomcoHy (1903).
OH cunTarn, 4To atoMm rnpeacTaBngeT cobon ANIEKTPOHENTPASIbHYIO CUCTEMY
lapoobpasHon dopmbl paanycom 104(—=10) m.
[TonoXxuTtenbHbIN 3apag aToMa paBHOMEPHO
pacnpenenéeH no Bcemy odobemy wapa, a
oTpuuaTenbHO 3apsi)KeHHbIE 3STIEKTPOHDI
HaxoOaTcA BHYTPU Hero. Yepes HECKOSbKO
net B onbiTax 3.Pe3epdopaa 6biro
OOoKa3aHo, YTo Moaenb ToOMCOHa HeBepHa.




onbIT Pe3epdopaa I.

[lepBble NpsMble SKCNEPUMEHTbI MO UCCedoBaHNIO BHYTPEHHEW CTPYKTYpPbI
aToMOB ObIn BbiNoMHEHbI 3.Pe3epdopaom u ero coTpygHukamm 3.
MapcaoeHom n X.I'emrepom B 1909-1911 rogax.

Cxema onbiTa Pe3sepdopaga no paccesHmio a-4acTull.

K — CBMHLIOBbIN KOHTEWHEP C paanoaKTUBHbIM BELLLECTBOM, O — 3KpaH, NOKPbITbIN CEPHUCTbIM
uuMHKoM, & — 3onotaqa dgonbra, M — mukpockon.



onbIT Pesepdopaa I.

PaccesHue anba-yactuy B mogenu : TomcoHa (a), Pesepdopaa (b)

Takum obpasom, okasarnocb, YTO B LEHTPE aToMa HaxXoAUTCS NNTIOTHOE NONOXUTENBHO 3apsXKEHHOE
S0p0. OTO AAPO COAEPXKUT BECH NOMOXUTENBHLIW 3apsag 1 He MmeHee 99,95 % ero macchil.
BeliecTBo, cocTaBnstoLlee s4po atoMa, MUMEET KoroccanbHyo nnotHocTb p=10215 riem3. 3apag
saapa AormkeH ObITb paBeH CyMMapHOMY 3apsily BCEX 9NEKTPOHOB, BXOASLWMX B COCTaB atomMa.
Bnocnencteum yganoch yCTaHOBUTL, YTO €CIN 3apsig ANEKTPoHa NPUHATL 3a eauHNLY, TO 3apsig
s4pa B TOYHOCTU paBeH HOMEPY AaHHOro anemMeHTa B Tabnuue MeHaeneesa.



pasmep agpa

a ocHoBaHuMK 3aKkoHa Kyn0Ha A4 TO4EeYHbIX 3apA40B MOXXHO BbIHUCTTUTb
HauMeHbLUEE PacCTOsIHUE rmin, Ha KOTOPOoe
MOXET NOLOWTU K LLEHTPY siapa a-4actuua,
netdauan ToO4HO no HanpaeJiIeHUKO K A4PpY
(NnpuueneHbin napametp b = 0). insa atoro
crnenyeT NpupaBHATbL ee HavanbHYH
KUHETUYECKYHO SHEPIUKO K I'IOTeHLI,MGJ'IbHOVI
AHEPrmn B3aMMOOENCTBUA A-4aCTULbl C PaccesHue a-yacTtuubl Ha aToMHOM aape (Au).
AOPOM B MOMEHT €€ NOSIHOM OCTAHOBKU

(B TOYKE NOBOPOTA):

m ,v? 1 2Ze?
@ — 4acTula, C 3Heprnen 5 MaB Hanertana Ha aToMHoOe a4po 3onoTa . Ha aTux AaHHbIX
ObIrI0 paccymMTaHo, YTO MMHUMAaNbHOE PacCTOSIHUE , HA KOTOPOE MOXET NpUbu3nTLCS

@ — Jactuua coctasnsier rmin = 4,5-107(-12) cMm. EcTecTBEHHbIM BbINIO NPUHATL 3TY
BENMMYMHY 3a BEPXHIOK OLIEHKY paduyca sapa 30510Ta.




3apsan aToMHOro sapa

BenuumHa nonoXutenbHOro anekTpUYeckoro 3apsiia aToMHoro sapa Z onpenensiercs
KONM4yecTBOM MPOTOHOB B siape (M, cnenoBaTenbHO, KONMUYECTBOM 3fIEKTPOHOB B aTOMHbIX
obonoykax), KOToOpoe COBMagaeT C NOPSAKOBbLIM HOMEPOM anemeHTa B [lepuoguyeckon
Tabnuue. 3apag paseH Z*e, roe e=1,602x1071° Kn — abcontoTHaa BenuunHa anemMeHTapHoro
ANEeKTPUYEeCcKoro 3apsiaa.

npﬂMble ornbITbl MO UBMEPEHUIKD 3apAda AAep Ha OCHOBE 3aKOHa Kyn0Ha ObINY BbIMNOMNHEHbI

Yensukom B 1920. B 1911 Pesepdopa, ucnonb3ys 3akoH KynoHa, nonyuun doopmyny :
dN Ze 749)

=N .
n (mvz) sin(6/2)*4
rae N — KOMM4ecTBO O-4acTul, Nagalolwmx B eQVHULY BPEMEHW Ha paccenBarerb;

dN — KOnMM4YecTBO pacCesHHbIX B €eOUHMLY BPEMEHU a-4acTul B TenecHbin yron dQ nog yrnom 6;
Ze n n — 3apsa s4ep paccemBarensa U UX KOHUEHTpauus; v U m—CKOpoCTb M Macca a-4yacTul,

Cxema onbiTa Yegsuka rno npaMomy
n3MepeHuto 3apsaia aapa




Ynpyroe paccesHue 3N1eKTpPOHOB

RBcakoe audepeHymansHoe
adppeKTUBHOE cCeveHune
paccesHna MOXHO 3anucatb
B BUAe:

d0= 2
oI (@I rae 1 (6)-
aMnnTyga pacceAdHud,
. 6 .
q=2psm (E) nepegaBaemMbin Nnpu

paccedHnn nMmnyrbC.

<bur. 6.3. Pesepdopposckoe paccesmme. a — KIACCHIECKAas TPAGKTOPUA TACTAUL C 3APALOM
AMI‘IJ‘IMTyﬂ,y paccenHnA B TaKOM Z,e, pacceusaiomeiics B 07 TAKONOro sApa ¢ 3apafAoM Ze; 6 — Hpe/icTaBieHde aAKTa

MYJALCHOM LIPOCTPAHCTBE.
cryyae MOXHO 3anucarb B BUAE: e R, ROcTP

f(q)=- = [V (x)exp {i %} dv , V(x)- noTeHuuarn, Ha KOTOPOM MPOUCXOAUT paccesHue

f(q?)=- i—’:f V(x)sin(gx/h)dx

2
V(X)IZer exp(-x/a), a - AnuHa nopsiaka aToMHbIX PasmMepoB
2\—_2mZ;Ze*
@)= war
do_4m? 2
ecn g>>h/a ,T0 —=—"_(Ze?)

dQ q*



Ynpyroe paccesHue 3N1eKTpPOHOB

[Mpumep pacyetoB B MathCAD:

R
(- 1+e.cos{p+ce))

Pl
(- 14+el.cos(p+cl))

Knaccuyeckasi KapTuMHa CTONIKHOBEHWUS Siaep
*He+ '9"Au ons sHeprum E, =5 MaB,



®opmyna MoTTa
|

do
dopmyna Morra: EMOTT—4(ZBZ) (0 )4(1 -B%sin(0/2)?) , rne E-oHeprusi napaiolero
v
anekTpoHa , f = -
do_ do iqr
0= anyor | F @O e F(g®)=[ p(r)ewd’r - dopudarrop

IKCIIepUMEHT . CpaBHEHUE Teopus

Zg —| F (¢?) | <= F(¢?)<p (r) < ¥ (r) < Ypasrenue Illpemmarepa.



g

r, pepmit

Puc. 2.17 Pacnpefiefienide MJIOTHOCTH (,, (r) SIAEPHOro BeLleCTBa B aTOMHbIX fJpax.
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Yeon paccesrus, epad

®nr. 6.5. 3asHcumocTs uddepermuamsroro addextupn
z Or0 CeveHHUS PACCeAHHA IYYKA IMeK-
TPOHOB ¢ anepme::o 750 &aB Ha Axpax wsoronos Ca ot yriaa pagceiumx [9]. )édl:qa)en'mn-
Hoe cevenne A ‘°Ca yseandero s 10 pas, a gus %Ca ysenbuweno s 10 paa.

o1
0

—r

r. 6.6. ®yaxkoma pacnpepenemna QepMu st 1A0TH :
OCTH DJIOKTPUYECKOro BapsAAa B sype.
€ — pajdyc Ha NOZOBWHE IUIOTHOCTH, f — TOJNIMHA noae?xnoc-m. P i

N
—= , t=(4In3)a, c=1,1841/3 — 0,48
1+e a

> E:=750;r0:=1.25;A:=40. ;kR(teta) :=4*Pi*r0*A*0.33333*E/1241*sin(teta/2*Pi/180) ;

y(teta) :=(3* (sin (kR(teta) ) -kR(teta) *cos (kR(teta))) /kR(teta) *3)*2;
teta

E=750 ‘10 20
=125 0 f
A=40

N

F l
kR(zeta) = 10.33413530 T sm} %tem e ' 5

5
_5 (sin(10.33413530 7 %1) — 10.33413530 m %] cos(10.33413530 m %1))~
6

y(teta) = 7389203886 10
’t6 %]l
7 o

‘1
%l = sinl % teta n]

> plot(loglO((y(teta)* (1-1*(sin(teta/2*Pi/180))*2)/(sin(teta/2*Pi/180))*4)) , teta=10..60);

R(*Ca) = ryA/3=1.25 fm*40'/3 = 4.275 fm




3ajava

lLlnpokos KO.M. ,FOanH M.I. «ssgepHas usuvkar
(n3n0.2e)-1980 ,cTp. 58 , puc.2.14

Toyeyupid 3988

a6/d%e, cn¥cp

Pr), pepm3

R(Au) = A3 =2 fm , E=153 Mev
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Puc. 2.14. [Inddeperunansioe ceuehne do/dQ paccesiHHA 3MeKTPOHOB c 3Hepruen 153 MaB
Ha ffApax €CTeCTBEHHOW CMECH H30TOMOB 30JI0TA.
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