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§ 1

XOpOIIIo W3BECTHO, UTO (- U (3-YACTUIBI IPU CTOJKHOBEHUHN C aTOMaMU Be-
[[IECTBA UCHBLITHIBAIOT OTKJIOHEHUE OT MPSIMOJIMHEHOIO MyTU. JTO pacce-
siHEE Topas3mo Ooitee 3aMETHO y (3-UacTWUIll, HeXKelmu y «a-dyacTuil, Tak Kax
OHU 00JIAHAIOT 3HAYNTEIHLHO MEHBIITUMU UMIyIbcaMu u dHeprueit. [losTo-
My HET COMHEHHUsS B TOM, UYTO CTOJb OBLICTPO OBIKYIINECS YACTUIBI IIPO-
HUKAIOT CKBO3b aTOMBI, BCTPEUAIOIINECS Ha WX IyTH, U ITO HaOIIOIaeMble
OTKJIOHEHUsI OOYCJIOBJIEHBI CUIILHBIM 3JIEKTPUYIECKIM IIOJIEM, OEHCTBYIOIINM
BHYTPHU ATOMHON crucTeMbl. OOBIYHO TPENOIArajioch, UTO PACCESHUE IIyU-
Ka - WK [S—IIydell TpU TPOXOXKICHUN Yepe3 TOHKYIO TIACTUHKY BeIlleCTBa
€CTh pe3yabTaT HaJIOXKEHUS MHOTOYNCJIEHHBIX MaJIBIX DACCESHUU IIPU IIPO-
XOXKIIEHUU aTOMOB BerriecTBa. OmHako HabIIIOneH I, TpOBeneHHbIe [ efirepoM
u Mapcnenowm [[] o paccesHuIo q-irydeit, OKa3al, YTO HEKOTOPOE KOJIMJe-
CTBO (¥-YaCTHI] TIPU OMHOKPATHOM CTOJIKHOBEHUU WCIBITHIBAIOT OTKJIOHEHUE
Ha yroi, 6onbiinuit 90°. OHu 06HAPYKUIN, HAIIPUMED, YTO HEGOIIBIAS IaCTh
mamaroImx a-dactull, npuMepHo 1 n3 20 000, moBopaunBaeTcs B CPEMHEM HA
90° mpu MPOXOXKIEHUU CKBO3b CI0it 30510Toi dhombru Tommaon 0.00004 cm,
9TO HKBUBAJIEHTHO TOPMO3HOM CIIOCOOHOCTH (-9acTHUIBI B 1.6 MM Bo3myxa.




Defirep [B] mosmaee mokaszas, YTO HAMOOJIE€ BEPOSTHBIN YIOJ OTKJIOHEHUS
IIy4YKa Q-YaCTHIl, MIPOXOMAIINX CKBO3b 30JI0TYIO (POJIBIY YKA3AHHON TOJIIIIN-
HbI, cocTaBaseT okoio 0.87°. IlpocToit pacueT, OCHOBAHHBLIN HA TEOPUU Be-
POSITHOCTH, ITOKA3BIBAET, UTO BEPOSITHOCTH OTKJIOHEHUs (-dacTHUilbl Ha 90°
ncuesarorie Maja. K Tomy ke, kak OymeT BUIHO U3 HAJIBLHERIIEro, YIIOBOe
pacIpenenesne q-4acTHIl Ipu OOIBITNX OTKIIOHEHUAX HE MOMUUHSIETCS BEPO-
SITHOCTHOMY 3aKOHY, €CJIU CUATATh, UTO Takme OOJBIITNE OTKJIOHEHUS €CTh
pe3ynbTaT GOMBIIOr0 YnCiIa MajbiXx OTKJoHeHui. [lo—BummMmomy, pasymHee
[IPEIOJIOKUTE, YTO OTKJIOHEHUS Ha GOJIBIION Yo 06YCIIOBIEHBI OMHOKPAT-
HBIM aTOMHBIM CTOJIKHOBEHMEM, TaK KaK BEPOJATHOCTH TakKOI'O XK€ IIOBTOP-
HOT'O CTOJIKHOBEHUSI B GOJILIIIMHCTBE CIy4YaeB Ype3BLIYaiiHo MaJa. IIpocToi
pacyeT MOKa3bIBAET, UTO B aTOME IOJIKHO CYIIIECTBOBATL CUIIBLHOE DJIEKTPU-
YeCKOoe I0jIe, YTOOBI IPU OMHOKPATHOM CTOJKHOBEHUM CO30ABAJIOCH CTOJIb
00JIBIIIOE OTKJIOHEHNE.

Henasuo Ix.I1x. Tomcon [B] npenimoxui Teopuio, 06bACHSIOLYIO pacce-
STHUE 3aPAKEHHBIX YaCTUI IIPU IIPOXOXKICHNN CKBO3b TOHKHUE CJIOU BEILIECTBA.
B men npenmonaraercs, 9To aTroM cocTouT u3 N OTPHUIIATEIHLHO 3aPsKEeHHBIX
9JIEKTPOHOB W PABHOTO KOJIMYECTBA TOJOKUTEIHHOTO 3JIEKTPUIECTBA, PaB-
HOMEDHO PACIPENENIEHHOTO BHYTpu cdepbl. OTKIIOHEHNE OTPUIATENIBHO 3a-
PSDKEHHBIX JACTHI] TPU TPOXOXKIEHUN depe3 aTOM OOYCIIOBIIEHO MBYMsI IIPU-
quHaMu: 1. OTTaJIKUBAHUEM OT JIEKTPOHOB, PACIIOIIOXKEHHBIX BHY TP aTOMA;
2. MPUTSKEHIEM TIOJIOXKUTEILHOIO SJIEKTPUIECTBA, ATOMA.

HO IIPEOIIoJIOKCHNIO, OTKJIOHCHNE YaCTHUIl IIPU IMTPOXO2KOCHUN YepPe3 aTOM
MOIXKHO OBITH MaJjlo, TOrMIa KaK CpemHee OTKJIOHEHHE IOCie GOJIBIIOro 4u-
CJ1a CTOJIKHOBEHU M paBHO vVm - © rme © - cpemHee OTKJIOHEHUE, 00YCITO-
BJIEHHOE OIHUM aTOMOM. BBIJIO mOKa3aHo, YTO KOJIMYeCTBO [N 3JIEKTPOHOB B
aTOMe MOXKET OBITH ONPENENIEHO U3 U3MEPEHUs] PACCESHUS 3apSKEHHBIX da-
crut. TOYHOCTH HTOI TEOPHUHU CIIOKHOTO PACCESHUSA MTPOBEPSIach HEIaBHO
sxcnepuMenTanbHo Kpoycepom [H]. Ero pesynbraThl COracyloTcst ¢ OCHOB-
HBIMU TIOJIOXKEHUIMEI Teopun. [Ipenmosaras HeMPepPbIBHOCTD IOJIOXKUTETEHO-
TO BIIEKTPUIECTBA, OH CIEIAJ BBIBOI, YTO KOJIUIECTBO DJIEKTPOHOB B ATOME
MIPUMEPHO BTPOE OOMIBIIIE €r0 aTOMHOTO BECa.

Teopus [x.IIx. ToMmcora ocHOBaHa Ha MOMYIIIEHUN, UYTO PaccesHue, o0y-
CJIOBIIEHHOE €IMHUYHBIM ATOMHBIM CTOJIKHOBEHUEM, MAJIO W UTO IPENIIOia-
raeMasi CTPyKTypa aToMa He CO3MAeT OYeHb OOJIBIINX OTKJIOHEHUT (--4aCTHUIIL
MIpU TPOXOXKIEHUN MU aTOMA, €CJIU He IIPEINoaraeTcs, 9YTo nuaMeTp che-
PBI TTOJIOXKUTEILHOIO SJIEKTPUIECTBA MaJI IO CPABHEHUIO C TUAMETPOM cde-
PBI BIIMAHUA aTOMa.

IlockonmbKy - 1 (-4aCTUIIBI TEPECEKAIOT aTOM, TO U3 IOIPOOHOIO M3Yy-
YeHUsd XapaKTepa OTKJIOHEHHUII MOXKHO M3BJIEYDL HEKOTOpPBIEC IIpeOCTaB/ICHUA




0 CTPYKTYpPe aToMa, CO3HA0Iero HabmonaeMbe 3gdexTor. JleficTBUTEIHHO,
paccessHre OBLICTPONBUKYIIIAXCS 3aPSXKEHHBIX YaCTUIL TPEICTABIIIET COOOM
onuH u3 Hambosee MEePCIEeKTUBHBIX METOIOB peIIeHus 3Toi mpobiaeMsr. 1lo-
SIBJIEHNE CHUMHTWUISIIMOHHOTO METOHA CYeTa OTHETBHBIX (-9aCTUIl CO3MIAET
HeOObIUaliHbIe BO3MOXKHOCTH [JIsI MCCIIEMOBAHUsI, W OMBITHI ['efirepa ¢ mo-
MOIIIBIO HTOTO METOIa YK€ MHOTOe BHECIW B HAII 3HAHUS O PACCETHUN
Q-TIaCTUI] BEIIIECTBOM.

§ 2

IIpexe BCero pacCMOTPUM, TEOPETHIECKH OTHOKPATHDIE CTOIKHOBEHMS U ¢

aTOMaMU TPOCTON CTPYKTYPhI, CIIOCOOHONI 00ecrieunTh O0IbIITNE OTKIIOHEHM S
Q-9aCTUIBL, a 32T€M CPABHUM BBIBOOBL U3 TEOPUU C MMEIOIIUMUCS dKCIIepU-
MEHTAJBHBIMI TaHHBIMI.

PaccmoTpum aTtom, B meHTpe KOTOpPOro mmMeercs 3apsam +Ne, OKpyKeH-
HBII cepoit 3eKTprdecTBa e ¢ 3apsanoM +Ne, KOTOPBIA 10 IPEeNoIoxKe-
HIIO, PABHOMEDPHO pacupeziesieH BHyTpu cdepsl panuyca R (e — dyHmnaven-
TajIbHAS eIMHUIA 3apsana, pasHas 4.65 - 10710 sn.—crar.en.). [Ipennonoxum,
YTO Ha pacCTOSHUAX, MeHbmnx 10712 cM, Kak HeHTpaNbHBIA 3apsl, TaK I
3apsiI -IACTUIBI MOXKHO CUUTATh COCPENOTOUYEHHBIM B TOuke. bymeT moka-
3aHO, YTO OCHOBHBIE BHLIBOOBI TEOPUM HE 3aBUCIT OT TOrO, KAKOB IIEHTPAIIb-
HBIN 3apsa — MOTOXKUTEIbHBIN WIN OTPUaTeNbHLIN. [1g ymobcTBa mpuMeM
TIOJIOXKUTEIBbHBIN 3HaK. Ha mamHOl cTamuu HET HAMOOHOCTH PacCMaTpPUBATD
BOIPOC 00 YCTOMYMBOCTH IIPENIOJIATaeMOTO aToMa, TaK KaK 3TO, IO BCEN
BUIUMOCTH, OyIIeT 3aBUCETH OT OEeTaJlell CTPOEHUS aTOMa U IBUXKEHUS BXO-
IAIIIX B €00 COCTaB 3apPSKEHHBIX YacTell.

YUTo6BI COCTABUTH HEKOTOPOE MPEINCTABJIEHNWE O CUJIaX, TPEeOYIOIIuXCs
IJ1s OTKJIOHEHUS (v-4aCTHUIBI Ha OOJIBIIION yIoJl, pAaCCMOTPHUM aTOM, coOepka-
LU B IEHTPE MOJIOKUTEIBHBIN 3apsan [Ne U OKPYKEHHBI OTPUIATETbHBIM
arekTpudecTBOM N e, PABHOMEDHO PACIIPENeSIEHHBIM BHY TP CHEPHI PAITyCa
R. DnexTpuueckas cuia u MOTeHIuWas  V Ha PACCTOSHUU 7 OT MEHTPA IS
TOYKU BHYTPHU aTOMa, PABHBI

1 T

! OTxknonenue JaCTHUIIBI Ha 3HAUYUTEIbHBIN yroJq 1mpu CTOJKHOBEHUN C OOHUM aTOMOM

B 9TOH CTaTbe OyOeT HA3BIBATHCS “ONHOKPATHBIM’ PACCESHUEM, & OTKJIOHEHUE YACTUIIHI
BCJIENICTBUE MHOXKECTBA MAJIbIX OTKJIOHEHUI — “CIIOXKHBIM” PACCESTHUEM.




1 3

» or T oms

IIpenmommoxum, 4TO -YaCTUIA, UMEIOIIAI MACCy 1, CKOPOCTDb U U 3apII
, JIETUT NpSMO K IeHTPy aroma. OHa OCTAHOBUTCS Ha PACCTOSHUM b OT
LIEHTPa, KOTOPOE ONPEIENIAeTCSI 13 BLIPAKEHNS

) 1 3 b?
1/2pu* = NeE - b 2R+2R3
W3 nanpHeiimero 6yneT BUIHO, YTO TapaMeTp b UTpaeT CyIeCTBEHHYIO POIIb
B IOCJIEAYIOLINX BBIUUC/ICHUSIX.

Ecnu npenmonoxuts, 9To meHTpanbHb 3apsan paBer 100e, TO MOXHO
MONCYUTATE, YTO 3HAUCHNME b I7Is (-9aCTHIIB, IMeIorelt ckopocTs 2.09 - 107 et /cex,
coctapmnseT 3.4 - 10712 cm. B sToM pacdere mpemamosaraeTcs, 4To b — oueHb
MaJiasl BeIndnHa o cpaBHeHno ¢ R. Tak Kak, II0 MpennosoKeHuio, BeTIi-
Ha R mopsmka pammyca atoma, T.e. 1078 cM, To ogeBmmHO, UTO q-uacTuna,
npexnae deM IOBepHYyTh 00paTHO, MPOHUKHET TaK OIM3KO K IEHTPAJIbHOMY
3apsmy, UTO BIUSHAEM PABHOMEPHO PACHPENEIEHHOTO 3JIEKTPUIECTBA MOXK-
HO mpeHebpeub. Kak moxasbiBaeT IIPOCTOI PacueT, MPU BCEX OTKIIOHEHUSX,
Gosbimx 1°, 6e3 3aMEeTHON OIMUOKY MOXKHO CUMTATh, YTO OTKJIOHEHUE 00Y-
CJIOBJIEHO TOJIBKO IIOJIEM IEHTPAJILHOTO 3apsina, Bo3MOXHBIE OMHOKDATHBIE
OTKJIOHEHUS, OOYCIIOBIIEHHBIE OTPUIATEILHBIM 3JIEKTPUYIECTBOM, €CIU OHO
pacrupeneneHo B BUIIE YACTUIL, HA OAHHOW CTAINU TEOPUU HE MPUHUMAIOTCS
Bo BHuMaHUe. Haabiie 6ymeT mokas3aHo, ITO OOBLIYHO €r0 BIIUSHUE MAJIo IO
CPaBHEHUIO C OEWUCTBUEM IEHTPAIBHOTO IOJIS.

PaccMmoTpum npoxoxneHne nomoKuTeNTbHO 3apsIXKeHHON JACTUIL BOIN3U
1eHTpa aroMa. Ecimu mpenmnonoxuTs, YT0 CKOPOCTh YACTUIILI TIPU ITPOXOXK e~
HUU Yepe3 aTOM U3MeHIeTCsI He3HAUNTENILHO, TO Iy Th YaCTULbI IO NefCTBU-
eM CHIJIBI OTTAJIKUBaHU, YObIBaOIllel KakK KBaApaT PAacCTOsSHUs, OyneT mpem-
CTaBIISATH COOOWN TUIEpPOOITy, BHEITHUM (DOKYCOM KOTODPOU SIBIISIETCS IIEHTP
aroma S. IIpenmnosnoxum 4To yacTua IBIXKETCS [0 HanpasieHuo (puc. 1),
a oT aToma — 1o Hampasienuto . Hanpasmenus um ' 06pasyloT ommHAKOBBIE
yriasl ¢ mpsamoit SA, rae — BepiiuHa TUIep6onsr; p = SN — paccTosHUE IO
NIepIEeHIUKYIAPY OT LEHTPa OO HallpaBJICHUI HAYAJILHOIO IBUXKEHUSI YaCTU-
1B

[Mycte yromn POA = ©; V — ckoOpoCTb HAJETAIOIIel JACTUIBI, & U —
CKOPOCTH B TOuUKe . Torma m3 pacCMOTPEHUSI MOMEHTA UMITYJIbCa CIIeqyeT

pV =85A-v
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Ilo 3akomy coxpaHeHUs SHEPTUN

NeFE
SA’

1/2mV? =1/2mv? +

b
2 _ 2 .
v=Vi-gz)

ITockonbKy sKCIEHTPUCUTET paBeH sec ©, TO
SA=50+0A=p cosecO(1 + cosO) = pctgO/2
p? = SA(SA —b) = pctg®/2(pctg® /2 — b),
b = 2pctgO.
YTOJ OTKIIOHEHUS JaCTHIEL (¢ paBeH m — 20 u

2
cot p/2 = ?p (1)

DTo BLIpaXKeHue OnpenesisieT Yol OTKIOHEHUs Yepes3 mapaMeTp b u paccTos-
HIUE TI0 MEePIEeHINKYIIAPY OT IMEHTPa aToMa, 10 HAIPABJICHUS BlleTa JaCTUIIEL.

I mTIOCT AT HIDKE TPUBENEHB! YTJIbI OTKJIOHEHUS TIPU PA3HBIX 3HA-
yeHusx p/b:

p/b 10 ) 2 1 05 025 0.125
@° 5.7 114 28 53 90 127 152




§ 3 BeposTHOCTHL OODHOKPATHOIO OTKJIOHEHUS HA
JIT0601 yToJI

[IpenmosmoxumM, 4TO MYYOK 3aPSKEHHBIX YACTUIL MMATAeT MEePIeHINKYIIIPHO
Ha TOHKWH CJIOW BerrecTBa TOIUHON t. IIpenmomoxuM Takxke, IYTO JACTHU-
1a, 3a UCKJII0UEeHNEeM HECKOJIBKMX YaCTUIl, PACCEeSIHHBIX Ha OOIBIION YTOII,
TPOXOMST CKBO3b MJIACTUHKY MOYTU HOPMAJIBLHO W JIUIh HEMHOT'O U3MEHSIOT
ckopocTh. [lycTs n — umciao aToMoB B emmHuUIle o6beMa BelecTBa. Torma
YUCIO0 CTOJKHOBEHUN YACTHUIIBI ¢ ATOMOM panuyca R Ha TommuHe t OyneT
pasua mR?nt.

BeposTHOCTE ™ TPOXOXKIEHNUS IaCTUIBI HA PACCTOSHUU OT IIEHTPA aTO-
Ma paBHA

m = 7rp2nt.

BeposTHOCTS dm mpoxXOoXIeHus B mpemesax paanycoB U dp COCTABUT

dm = 2mpnt dp = %ntbQCtggo/Qcosecng/ngp
TaK KaK
ctgp/2 = 2p/b.

Benuunna dm onpenessieT Ty 4acTh OT IMOJIHOTO YKCIIA IYACTUIL, KOTOPHIE
OTKJIOHSIIOTCSI B TIpemesiax yrioB ¢ u p-+dep.

YacTe p u3 06IIIeT0 KOIUIECTBA YaCTHUIl, KOTOPBIE OTKJIOHSIOTCS Ha yTOJ,
00BpIINN ¢, COCTABUT

p= %ntb2ctg2g0/2 (3)

YacTs P 9aCTHUIl], OTKJIOHAIOIIINXCA B MHTEPBAJIE YyI'JIOB 1 U Y2, COCTABUT

p= %ntb2(ctg2% - cth%) (4)

st cpaBHEHUS ¢ SKCIEPUMEHTOM YAOOHO BBIpaXKeHue (2) HANUCATH B
npyrou dopme. [logcuuraem B cirydyae q-UacTHUI] YUCITO CIIMHTUIIISIIINT, 0Opa-
3yIOMINXCS Ha dKPaHe U3 CEPHUCTOI'O IMUHKA NOCMOAHHOU IJIOLIAOU, yCTa-
HABJIMBAEMOTO TION PA3IUYHBIMEU YIJIAMU II0 OTHOIIEHUIO K HAIPABJIEHUIO
mamarommx Jgydei. Eciam r — paccTosHMEe OT TOUKM MaleHUs -JIydeldl Ha
paccenBaolriee BeIecTBo, a () — CyMMapHOe YHUCJIO YaCTHIl, MAJAfoInX Ha




paccenBaroIiee BEIIECTBO, TO YUCIIO Y (-9aCTHUIll, ITaJaI0IIIX Ha COUHUILY
IO AN M OTKJIOHAIOIIIUXCA Ha YIroJl ¢, COCTaBUT

_ Qdm _ ntb? Qcosectp/2
27r? sin ¢ dp 1672

y (5)

Hockombky b = 2NeE /mu?, To w3 (5) BUIHO, YTO YUCITO Q-9acTUII (CIITH-
TUUIANAE) Ha eJUHUIe IUIOMAnU 9KPaHa U3 CePHUCTOrO IUHKA Ha JAHHOM
PaCCTOSIHUM 7" OT TOYKY IIAIEHUsI JIy9eil IPOIOPIUOHAIILHO:

1) cosect ¢/2 wmm 1/p*, ecu o maio;

BeJIMYUHE [IEHTPAILHOTO 3apsana Ne;

2) TOJIIMHE PACCEUBAIOILIETO BEIECTBA ¢, eCII Majla TOIBKO OHA;

4) obparHO mponoprmonatbHo (1), miIu YeTBepTOil CTEemeHN CKOPOCTH,

CCJIN 1 — IIOCTOsJgHHaA BEJIMYNHA.

B sTux pacuerax mpenmnosaraercs, U4TO paccesHUEe (-UACTUIl Ha OOIIb-
IO YTOJI MPOUCXOMUT TOJIBKO 33 CUET OTHOTO GOJIBIIIONO OTKJIOHEHUS. DTO
MIPENNOJIoKEeHNe CIIPABEIINBO JINIITL B TOM CJIydae, eCy TOJIIINHA PacCeu-
BAIOIIIETO BEIeCTBa TaK Majla, YTO IMIOBTOPHOE CTOJIKHOBEHUE, BIIEKYIIIEE 33
cobort mpyroe DONBITIOE OTKJIOHEHNE, BECbMa MaJIoBeposAaTHO. Hampumep, eciu
BEPOSITHOCTDH ENMHUIHOTO OTKJIOHEHUS ¢ MIPHU TTOXOXKICHUN Yepe3 TOJIIUHY ¢
cocrasiser 1/1000, TO BEPOATHOCTH ABYX IIOCIIENOBATENBHBIX OTKIOHCHUI
Ha YTOJI  COCTaBUT 1076, T.e. HmuTOXKHO MaTIA.

Yri10BOE pacmpeneneHne q-IacTull, PACCETHHBIX TOHKUM METaJIIINIeCKIM
JINCTKOM, IIPOCTENIINI CIIOCO6 TPOBEPKU CIPABEIJIMBOCTHU TOW TEOPUU OI-
HOKPATHOTO paccesHUs. T'akue m3MepeHnsT HEMaBHO BBITIOTHUIT TS (-JTy el
Deitrep [H], koTOpBI OGHAPYXKWII, YTO PACIPENESICHNE YACTUL], OTKJIOHEH-
HBIX TOHKIM JIICTKOM 30j10TOoi (osrbru B npenenax 30 mo 150°, maxogurcs B
COOTBETCTBUU ¢ Teopuel. bosee monpobHoe onucanme 3TUX U APYTUX HKCIIe-
PUMEHTOB IIO IIPOBEPKE CIIPABENJIMBOCTU 3TOU Teopuu OyneT OIryOIMKOBaHO
TIO32XKeE.




§ 4 IaMeHeHue CKOPOCTHU MPU aTOMHOM CTOJIKHOBE-
HUN

Ho cux mop mpenmonaraiochb, YTo q- Win (-4aCTUIbI He MCIBITHIBAIOT 3a-
METHOT'O M3MEHEHUS CKOPOCTU B Pe3y/IbTaTa OMHOKPATHOIO CTOJIKHOBEHUS C
aTOMOM, TIPUBOISIIIETO K OGOJIBIIIOMY OTKJIOHEHUIO YaCTUIBI. BiusHume Tako-
IO CTOJIKHOBEHUS Ha M3MEHEHUEe CKOPOCTU YaCTHUIBI MOXKET OBITH IIOACUNTA-
HO TIPW HEKOTOPBIX OMPENCIICHHBIX MPEINOIOKeHnIX. [Ipennomoxum, 9To B
paccesHUN yIacTBYIOT TOJIBKO IBE CUCTEMBI: OBICTPONBIXKYIIAICS JACTHUIIA
U TIOKOSIIIIUTCS BHA4Yase aToM, IIpenmomoxuM najtee, 9T0 MOXKHO TPUMEHUTD
3aKOH COXPAHEHUS UMIIYJIbCA U SHEPIUU U YTO 3aMETHOHN IIOTEpU SHEPruu
WU UMITYJIbCA 38 CUET U3JIyUYeHUs He IPONCXOMUT.

IIycte m — macca 9acTuibl, v; — €€ CKOPOCTH OO0 CTOJKHOBEHWS, Uy —
CKOPOCTH YaCTHUIIBI TIOCTIE CTONKHOBeHus; M — macca atoma; V' — CKOPOCTB,
probpeTeHHas aTOMOM B pe3yJibTaTe CTOJIKHOBEHUS.

IIycts (puc.2) mo BeMUMHE M HAIPABIIEHUIO COOTBETCTBYET UMILYIILCY
MY] HAJIETAIOIIEN YACTUIBI, & — UMITyJIbCY YACTUIILI, PACCETHHON HA YTOJI

= . Torma cOOTBETCTBYET IO BEJIMYNHE U HATIPABJICHIIO UMITYJIBCY OTIAYUN
MYV aroma
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(MV)2 = (mvl)2 + (mvz)2 — 2m2vyvz cos .




Ilo 3akoHy cOXpaHeHUS YHEPTUN
MV? = mo? — mvl. (7)

Homycrum, uro M/m = K u vy = pvy, tne p < 1. Torma u3 (6) u (7)
Oy IaeM
(K +1)p? —2pcosp =K —1,

cos @ 1 9
= /K2 — .
p K+1+K+1 sin“ ¢

PaccmoTpum cityuait paccessHusS q-9aCTHUIBI C ATOMHBIM BECOM 4 Ha yTOJI
90° mpu CTOIKHOBEHWE C ATOMOM 30JI0Ta C aTOMHBIM BecoMm 197.
Tak xkax K =~ 49, To

K-1

— =0.979
K+1 ’

p o
T.€e. CKOPOCTH YACTUIILI IPU CTOJNKHOBEHUN YMEHBIINIACH IPUMEPHO JINIIb
Ha 2%. B cnyuae amomununs = 27/4 u nns yraa 90° p = 0.86.

Bunno, uTo ymenbiieHue CKOPOCTU (-YACTUIIHI IO 3TOW TEOPUM CTAHO-
BUTCS 3aMETHBIM TIPU CTOJIKHOBEHUU ¢ Oojee jerkmmm atomamu. Takx Kak
mpober -vacTUIBI B BO3OyXE WX B IPYTOM BeIIECTBE NPUOIM3UTEIHEHO
IIPOMOPIIMOHAIIEH KyOy CKOPOCTHU, TO MPOOEr (-YaCTUIIbI BCIIENCTBUE OIIHO-
KpaTHOTO paccesHus Ha aToMe ajroMuaus Ha 90° cuusurcsa ¢ 7 mo 4.5 cm.
DTy BeIUUYUHY JIETKO OOHAPYXUTh JKCIEPUMEHTAILHO. IIpu cTONKHOBEHNN
(-4acTuIl C aTOMOM 3HAUYEHNE OYEHDb BEJIMKO, U IIOTOMY YMEHBIIIEHUE €€ CKO-
POCTH COTJIACHO MPUBENEHHON (hOPMYJIe OKA3BLIBAETCS OYEHb MAJIBIM.

Heckonpko oueHb MHTEPECHBIX NIl TEOPUU CIIYYAEB BOBHUKAET MIPHU Pac-
CMOTPEHNN W3MEHEHWS CKOPOCTH U PACIPENEIeHNs PACCESHHBIX YaCTHUIl, KO-
roa -9acTUIla CTAJIKUBAETCS C JIETKUM aTOMOM, HAIIPUMEP C aTOMOM BOMIO-
pona unu renus. O6GCyKOeHNe STUX U MOAPOOHBIX CIIyYaeB OCTABUM 0 TeX
TOp, TTOKa 3TOT BOIIPOC He OyNeT M3yUeH SKCIEPUMEHTAIBLHO.

§ 5 CpaBHeHUe OJHOKPATHOTO M CJIOXKHOT'O paccesi-
HUM

Hpemne YEeM CpaBHUBATBb TEOPETUYCCKUE PAaCUYEThI C 9KCIIEPUMEHTAJIbHBIMU,
KeJIaTEJIbHO PaCCMOTPETH CPABHUTE/IBHYIO POJIb OMHOKPATHOI'O 1 CJIO2KHOT'O




paccesHus U GOPMUPOBAHUE PACIPENCIICHUS PACCESIHHBIX YacTuil. 1TakK Kak
aTOM, TI0 TPEONOJIOKEHU, COCTOUT U3 IEHTPAIBLHOTO SIpa, OKPYKEHHOTO
3apsIOM ITPOTUBOIIOIOXKHOTO 3HAKA, PABHOMEDHO PACIPENeICHHBIM BHYTPHU
cdepsl panuyca R, To BEpOITHOCTH CTOIKHOBEHUI C ATOMOM, IPUBOMSIIINX K
MAaJIBIM OTKJIOHEHUSIM, HAMHOTO OO0JIbIIE, UeM BEPOSITHOCTL OMHOTO OOIBIIIOTO
OTKJIOHEHUSI.

Cnoxuoe paccesaue paccvorpen Ixk.Jlx. Tomcon B § 1 ymomsayTol
Boite crarbu [B]. B ofo3HaueHusx 5TOil CTATHU CpeIHee OTKIIOHEHWE (1,
00y CIIOBIIEHHOE TIOJIEM ITOJIOXKUTEIBHO 3aPSKEHHOTO Iapa panuyca R u Be-
nuauHoR 3apsna Ne, paBHO

m NeE 1
¢1 - — . - —,
4 mu? R
Cpennee OTKIIOHEHHE 9 00YCIOBIEHHOE OTPUIATEILHBIMI 3JIeKTPOHAMH, TIO
IPEATIONOKEHIIO PABHOMEPHO pPaCIIpeNle/IeHHEIMI BHYTPH chephl, PaBHO

16eE 1 3N

?2=5ma2 B\ 2

Cpemnee oTKIOHEHIE, 0OYCIOBIEHHOE OMTHOBPEMEHHBIM NEACTBUEM TOIOKU-
TEJIHOI'O U OTPULATEIHLHOI0 3JIEKTPUIECTBA, ONPENeIsaioch KaK

(02 + 3)2.

Takum ke crocoboM HETPYOHO PACCUUTATH CPeOHEe OTKIIOHEHUe, 00YCIIo-
BJIEHHOE aTOMOM C IIEHTPAJIBHBIM 3aPSIIOM, — IIPENIMET OOCYXKIIEHUS B TaHHON
cTaThe.

Tak kak paguaabHOE DIIEKTPUIECKOE MO Ha JII000M PACCTOSAHUU 7 OT

IEHTPAa COCTAaBIIIET
1 T
X=Ne (= - —=
r2 R3 ?

HETPYOHO [OKA3aTh, UTO OTKJIOHEHUE (110 MIPEATIONIOKEHIIO MAJIOe) 3apsIKeH-
HOI YaCTUIBI TIONI TENCTBUEM 3TOTO IOJIS ONPENEISIETCs BEIPaKEHTEM

3/2

b p2
o=2.(1-£
P R?

roe — IePIeHONKYJISp U3 IMeHTPa HAa TPACKTOPHUIO YaCTUIlbL, & b nMeeT TO ke
3HAUYEHNe, YTO U paHblle. BumHo, 4TO BelmuuHa © BO3pacTaeT MPHU YMEHb-
MIEHUN WU IPU MaJIbIX 3HAUEHUSX (¢ CTAHOBUTCS OOJIBIIION.
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Tak xkax MbI yKe yOeOuiInch, YTO YaCTUIA, MPOXOAAIas BOIU3M IIEHTPA
aToOMa, WCIBITHIBAET OOJIBIIIOE OTKJIOHEHHE, OUYEBUIHO, HEIIPABUIBLHO OBIIO
OBl OIpeNeIsaTh CpelHee OTKJIOHEHUE, Ipennoaaras © Maaol BeJIMYnHOM.

Ecnn npunsaTs Benmmumay R paszoit mpumepso 1078 cMm, To 3mauenne
npu GOJIBIIIOM OTKJIOHEHWN TSI - U [3-9acTull 6yaeT TPUMEpPHO PABHO
107! cm. Tak Kak BEPOSTHOCTH GOJIBIIIONO OTKJIOHEHIS MAJIa, TI0 CPABHEHITIO
C BEPOSITHOCTBIO MAaJIbIX OTKJIOHEHUH, TO MPOCTOE PACCYXKIEHUE TTOKA3hIBa-
€T, YTO CpeIHee MaJioe OTKJIOHEHWE MPAKTUYIECKU He M3MEHUTCS, €CIIA IIpe-
Hebpeub GONBIINME OTKJIOHEHUSIMI. DTO PABHOCKIILHO MHTET PUPOBAHUIO II0
TOl YacTu 3G(PEKTUBHOIO CEUeHUs] aTOMAa, TIe OTKJIOHEHNS MAaJIbl; IIPH STOM
HE YYHUTHIBaeTCs HeOO/bINas IEeHTPabHAsS 30HA. TakuMm o00pas3oM, MOXKHO
IIPOCTO MOKAa3aTh, YTO CPEIHEE MaJjioe OTKJIOHEHUE COCTaBIIIET
3m b

8 R

DTo 3HaUeHWE (1 IJId ATOMA, WMEOIIEr0 COCPENOTOUYEHHBIN IEeHTPAILHBIIM
3apsiil, BTpoe GOJIbINe BEJIUYNHBI CPEMHET0 OTKJIOHEHUS IJIsl aTOMAa, PACCMO-
Tpeunoro [Ix.IIx. TomconoMm, ¢ Tem xe 3uHadenuem Ne.

CyMMupyst OTKJIOHEHUSI, O0YCIOBJIEHHBIE DJIEKTPUUECKIM IIOJIEM U DJIeK-
TPOHAMHU, IIOJIyYUM, YTO CPelHee OTKJIOHEHIE PABHO

b 15.4\ 1/2
(2 + ©3)?  wm 2R.<5.54+N> .

Hanee 6ymeT BumuO, uTO BenumuuHa N mTpuOIM3UTETLHO MTPOMOPIHIOHATIBHA
aTOMHOMY BeCy U IIJIs 30710Ta oHa nmpuMepHo pasHa 100. Bropoit umen B sTOM
BBIpAKEHUN OOYCITOBIIEH PACCESTHUEM Ha OTMETbHBIX 3JIEKTPOHAX, U B CIyUae
TSIXKENBIX aTOMOB OH MaJI IO CPABHEHUIO C BIIUSHUEM PACIPENETIEHHOTO 3JIEK-

$1 =

TPUIECKOTO OIS
IIpeneGperas BTOPBIM WIEHOM, ITOJIYIUM, UTO CPEIHee OTKJIOHEHE Ha, Ofl-
HOM aToMme cocTtasisier 37wb/8R. Temepb MOXHO PacCMOTPETH OTHOCUTEIb-
HYIO POJIb OMHOKPATHOIO U CIIOXKHOTO PACCESHUN B PACIPENEICHUN JACTHUI.
Cornacuo seromam JIx. ITx. Tomcona, cpennee oTkI0HeHTE O TIOCITIE TTPOXO-
JKIEHUS Yepe3 TOJIINHY BelrecTBa ¢ MPOMOPINOHAITEHO KBAIPATHOMY KOPHIO
73 YUCIIa CTOJIKHOBEHUN U COCTABIISET
0= 20 ket = 0,
8R 8
roie 1, KaK U PAHbBIEe, — YUCJIO aTOMOB B €MUHUIE O0BEMA.
BepositHOCTE p1 TOTO, UTO OTKIIOHEHTE YACTUIIBI IPEBLIIIAET (0, B CIIyUIae
CII0XKHOTO PaccesHns pasHa e #/ oz, CrnenoBaTtenbHO,
9 973

= b’nt In p;.
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[Ipenmonoxmm masee, ITO UMEETCsI OOQHOKPATHOE paccestHue. B § 3 Mbr
BUIIENIN, YTO BEPOSTHOCTH P2 OTKJIOHEHUS HA YIroJjI, OOIBUINN (0, COCTABISIET

D2 zg-b2-n-tcot2<p/2,

CpaBHHBaH 9TU OBa BBIPDAXKEHUS, IIOJIYYINM
_ 2 4.2
p2lnp; = —0.181p“ctg p/2,
U €CITA (p MOCTATOYHO MAJIO, TO

tgp/2 = ¢/2,
p2lnp; = —0.72.

[punas ps = 0.5, momyunm p; = 24. Ecau xe ps = 0.1 To p; = 0.0004.

W3 sToro cpaBHEHUsI BUIHO, UTO BEPOSITHOCTD JTFO60T0 TAHHOTO OTKJIOHE-
HUs Beerga GOIbINE OIS OMHOKPATHOTO, UeM IIJTsI CJI0XKHOTO PACCESHUS. JTO
pasnuumre 0COGEHHO 3aMETHO, KOT[A JIUIb HeOOJIBINAs JacTh JACTUIL PAC-
cesiHa IIOf NAaHHBIM yrjioM. V3 5TOro cjaemyer, 9TO paclpelesieHne JacTHIl,
00y CIIOBIIEHHOE CTOJIKHOBEHUSIMU C ATOMAMU, B CIyYae MAJIBIX TOJIIIINH OIIPe-
TeTISIeTCsL TIIABHBIM 00Pa30M OMHOKPATHEIM paccesaueM. CIoXHOe PaccesiHne
HECOMHEHHO OKa3bIBaeT KAKOe TO BIIMSHUE HA BRIPDABHUBAHIE PACIPENEICHIS
PAacCesHHBIX YaCTHUIL, HO €70 BIUSHIE CTAHOBUTCS T€M MEHBIIE, YeM MEHBITIasI
TIOJIsl YACTUI] PACCESHA O HAHHBIM yTJIOM.

§ 6 ComnocTaBJjieHue Teopun C 3KCIIepnmMeHTOM

BaxHoit KOHCTAHTON NI PACCMATPUBAEMON TEOPUU CIIYXKUT BEITMINHA, [I€H-
TpasbHOrO 3apsina Ne. 2KemaTeabHO OIpenenuTs ee 3HAUEHUE IS PA3In-
HBIX @TOMOB. DTO MOXKHO IMPOCTO CIEJIATh, OMPENEINB MY UaCTh (- U
(-49acTull, IagalolInX ¢ U3BECTHON CKOPOCTBIO HA TOHKUI METAJIINYECKUN
9KPaH U PACCEIHHBIX B MHTEPBAJIE YIJIOB (¢ U ¢ + dy, TlIe ¢ — YroJl OTKJIIO-
menus. Eciau sTa yacTh Masia, BIUSHIE CIOXHOTO PACCESHUS TOIXKHO OBITH
HE3HAUUTEIBHBIM. OKCIIEPUMEHTHI B 9TOM HAIIPABIIEHUN TOJIEKO ITPOBOISITCS,
HO y2Ke Ha TAHHOU CTaINN XKeJlaTeJIbHO OOCYINTh B CBETE PACCMaTPUBAEMON
Teopuu OmyOIMKOBAHHBIE MaHHBIE IO PACCESIHUIO - U (-JacTuil.
Mgt o6cynum citemyrorime BOmpOCHI.




“HMuddysHoe OTKIOHEHNE” (-9aCTHUIL T.€. PACCETHUE (-IACTUIl HA 60ITb-
e yriisl [1].

3aBucuMocTb nuddy3HOTO OTKJIOHEHUS OT aTOMHOIO Beca PamuaTopa

[1].

CpenHee paccesiHIe IydKa Q-iIyteil, TPOXOMSIIUX CKBO3b TOHKYIO Me-
TAINIECKYIO [TACTUHKY [2].

4) Omnsrrer Kpoycepa mo paccesHuio pasHbIMU MeTajIaMu [-iiydeil pas-
JMYHBIX CKOPOCTell [4].

1) B crarse Nefirepa u Mapcnena [0} o quddy3HOM OTKIIOHEHUY (-IACTHUII
B PA3IMYHBIX BEIIECTBAX MOKa3aHO, 9To npumepHo 1/8000 yacTh a-uacTur,
uCIyIeHHbx paaueMm C, mamaiolmx Ha TOJCTYIO IJIATUHOBYIO IIACTHUHKY,
paccerBaeTcs O0OpPAaTHO B HAIPABIEHUU MMANEHUS. DTa BEJINUNHA MOJIYyJIeHA
B TIPENTIONIOXKEHNN, YTO (-YACTUIIBI PABHOMEPHO PACCEMBAIOTCS 1O BCEM Ha-
[IpaBJIeHNIM; HAOIIOOEHNs IPOBOOWINCH IJIs OTKJIOHEHUH, Oiu3kux K 90°.
dopma MPOBENEHUs YTOr0 SKCIEPUMEHTA He BIIOJIHE IPUTOMHA IS TOYHOI'O
pacueTa, OMHAKO, IO MOJIYyIEeHHBIM HAHHBIM MOXHO IOKAa3aTh, YTO HAOIO-
TTABIIIEECS PACCESHIE COOTBETCTBYET TEOPETUUECKOMY, €CIIU ATOM IIATUHBI
obramaeT meHTpaIbHBIM 3apsamoM okosio 100e.

2) B cBoux skcnepumenTax mo nasaomy sompocy [eiirep u Mapcnen npu-
BeJII OTHOCHUTENILHOE YMCIIO Q-9ACTUIl, OTKJIOHEHHEIX mud@dy3HO B OOHUX U

TeX XK€ YCIIOBUSX TOJICTHIMU INIACTUHKAME PA3TMIHBIX MeTasIoB. [lomyaen-
HBIe MU BeJIMYNHBI IPUBOOITCS B Tabmnuie 1; BenuunHa Z XapakTepu3yeT




Tabauna 1

ATomuBII Bec

Caumnen 62
3omoTo 67
[InaTuma 63
Ounoso 34
Cepebpo 27
Mens 14.5
Keneso 10.2
AmoMuaEMII 3.4
Cpenuee

OTHOCHUTEJIBHOE YUCJIO PACCEAHHBIX YaCTUIl, U3SMEPEHHOE I10 KOJINYECTBY CIIVTH-
TULISIUN B MUHYTY Ha 3KpaH€ U3 CEpDHUCTOTO NUHKA.

Cormnacuo Teopun OMHOKPATHOI'O pacCCeaHnd, 9aCThb IIOJIHOT'O KOJINYECTBaA
O-9aCTUILl, PAaCCEAHHbIX IIOO HEKOTOPBIM MAHHBIM YTJIOM IIDU IIPOXOXKIECHUU

Jyepe3 TOMILUHY ¢, TPONOPIUOHAILHA Bemmunsae nA%t, eciu IpennonoXuTs,

9TO HEHTPAJIBHBIN 3aps MPOMOPIIMOHAICH aTOMHOMY Becy . B manuoMm ciy-
Yae TOJIIINHA BeIeCTBa, U3 KOTOPOIO MOI'YT BBIIETATH PACCEIHHBIE (-dac-
THUIBI U BO3OENCTBOBATHL HA HKPaH W3 CEPHUCTOrO IIMHKA, 3aBUCUT OT PO-
na MeTasia. Tak kak Bparr mokasas, 9YTO TOPMO3HAas CIOCOGHOCTH aTOMa
IS (-9IACTHUIBI IPOIMOPIIMOHAIBHA KBAIPATHOMY KODHIO U3 aTOMHOTO Beca,
BesImurHA Nt I PA3IMIHBIX 5JIEMEHTOB IIPONOPUUOHAIBHA 1/ VA. B sTom
citydae t COOTBETCTBYET HAaUbOOIIbINEN TITyOrHe, 13 KOTOPOW MOTYT BHIJIETATDH
paccestaubie q-yacTunbl. CIlienoBaTENbHO, BEIUUYNHA Z PACCESTHHBIX 00paT-
HO OT TOJICTOM IJIACTUHKU (-YaCTHIl IIPOIOPLIUOHAIIBLHA A32 e Z /A3/ 2
TTOJIXKHO OBITH MOCTOSHHON BeaudunHOu. s cpaBHEHUWST 3TOr0 BBIBOMA C DKC-
IEPUMEHTOM B IIOCJIEIHEM CTOJIOIE TabInUbl 1 TpUBENEeHBl 3TU OTHOLIEHUS.
Y4uuThiBas TPYIHOCTU SKCIEPUMEHTOB, COTJIACKE MEXKIY TEOPUEH W JKCIIe-
PUMEHTOM BIIOJIHE XOpoiiee. 2

OmnmokpaTHOE GOJIBINIOE PACCESHUE (-YaCTUIl B HEKOTOPOW CTEIeHW He-
COMHEHHO BiuseT Ha (GOpPMY MOHM3AUMOHHON KpuwBon bpsarra mms mydka

2]3 9TOM pacdeTe He YUIUTHhIBAJIOCh NU3MEHEHNE CKOPOCTU IIPU CTOJIKHOBEHUU & aTOMOM.
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Q-JIydeit. OTOo siBileHue GOJIBIIOTO PACCESHUS MOJIKHO OBITH 3aMETHO B TOM
cIyJae, KOTIa -JIy9H ITePeceKaroT SKPaH U3 MeTAJIA ¢ OOIBbIINM aTOMHBIM
BECOM, HO HE3HAUUTEIIFHO IJISI METAJIJIOB C MAJIBIM aTOMHBIM BECOM.

3) C momoIIbio MeTona CHMHTUILINUT ['elfirep TIPOBEN TIIATENIbHOEe U3~
MEpEHNE PACCESTHUS (-IaCcTUI] IPU ITPOXOXKIEHNN Uepe3 TOHKUE CIION MeTaJl-
JTMYeCcKO (POIBIW UM OUpenesmil HanboJiee BEPOSITHBIA yTOJ, MOO KOTOPBIM
OTKJIOHSIOTCS (-9aCTUIIBI, IPOXOAs Uepe3 Pa3jIMIHOI'O POIa BEILECTBA W3-
BECTHOMN TOJIIITAHBL.

B xagecTBe UCTOUHMKA MCIIOIBL30BAJICS IIYUOK OMHOPOOHBIX a-ityded. He-
IIOCPENICTBEHHO OITPENEISIIOCh 00ITlee KOTMIECTBO (-JACTUIL, PACCETHHBIX HA
Pa3InMYHbBIE YTJIBL IOCIIe IPOXOXKIeHUs depe3 ¢onbry. Haubosee BeposTHBEIM
CUUTAJICS YTOJ, IO KOTOPBIM pAaCcCENBAETCSI MAKCUMAJIbHOE UMCJIO JACTHII.
Brina ompenenena 3aBucuMOCTb Hamboslee BEPOSTHOIO YIVIA PACCESHUS OT
TOJIIIINHBI BEIIEeCTBa, OOHAKO pacydeT IIO 5TUM HOaHHBIM IO HeKOTOpOfI CcTe-
IIEHW YCIIOXKHSIETCS 3a CUeT M3MEHEHUs CKOPOCTH (-YaCTUI[ IPU ITOXOXKIe-
HUU Yepe3 PacCEeMBAIOIIIEe BEIIECTBO. PaccMOTpeHre KPUBOH pacIpeneIeHus
Q-9aCTHIl, IpUBENEeHHOe B cTaThe, [B] mokassiBaeT, 4TO yrosm, mom KOTOPHIM
paccenBaeTcs IOJIOBUHA BCeX dacTull, mpuMepro Ha 20% Gonbie Haunbosee
BEPOSITHOTO yTJIA.

Mger yxe BUOenu, U4TO CJIOXKHOE PacCesHume MOXeT UI'PATh CYIIIECTBEH-
HYIO POJIb B TOM CIIydae, KOTZa OKOJIO IIOJIOBUHEL BCEX YACTHUI] PACCEMBAETCS
TIONI JAHHBIM YTJIOM, U B TAKUX CIIYyYasX TPYIOHO PA3INYNTL OTHOCUTETHHBIN
BKJIaO KaXKI0I'O BUOA paCCeaHMA. HpI/I6JII/IBI/ITe.HBHa$I OIIEHKa MOXKeT ObLITDH a-
Ha CJEOYIONIIM 00pa30M: COOTHOIIEHUS MEXKIY BEPOSITHOCTIMU P U P OJIS
CIIOXKHOTO M ONHOKPATHOIO PACCESHUIL (CM. § 5) OmpemersieTcs: BhIpaKeHneM

p2 In p; = —0.721.

BepostHOCTH ¢ COBMECTHOTO mencTBUA STUX 3G(HEKTOB B IEPBOM IPUOIIKE-
HUU MOXeT OBITH BBIUUCIIEHA CIIENYIOIIIM 00pa30M:

q=(p? +p3)*/2

Ecnu ¢ = 0.5, To u3 sToro cmenyer
p1=0.2 and po = 0.46.
MpsrI Buzenu, YTO BEPOSTHOCTH OMHOKPATHOTO OTKJIOHEHUS HA YOI, 60IIb-

i @, COCTaBISIET
2¥

p2 = % - ntb’ctg




Tak xax B paccMaTpPUBAEMBIX IKCIIEPUMEHTAX (9 CPABHUTEIBLHO Majio, TO

o\Pz _, _ 2NeE
Vnt mu2

D'efirep mokaszas, aTo HanboIee BEPOSITHBIN YTOJI PACCETHUS -JTyUel TTpu
IIPOXOXKIIEHNN CKBO3b 30JI0TYIO IIJIACTUHKY, TOJIIINHA KOTOPOH II0 TOPMO3HOI
criocobrHOCTH sKBuBajeHTHa (.76 ¢M Bo3myxa, coctasisgeT 1°40". Tem caMbiM
yIoJ ¢, B Ipeneaax KOTOPOTo IIOBOPAYNBAETCS IIOJIOBUHA (-IaCcTUIl, IpUOIn-
surenbHO paser 2°; t = 0.00077 cm; n = 6.07 - 10%2; u (cpemusist BemInHA)
= 1.8-10% E/m = 1.5- 10" sn.—crar. en; e = 4.65 - 10719,

IIpunuMas BEpOATHOCTL OMHOKPATHOTO paccesuust pasuou (.46 u mom-
CTAaBIISASL 3TU BEJINYUHBI B GOPMYITY, OIyInM, uTo Ois 3oimota N = 97. Kax
ycTaHoBUI ['efirep, M1 TOJIIMHBI 30JI0TON IJIACTUHKU, YKBUBAJIEHTHON IO
TOPMO3HOM crtocobHOoCTU 2.12 ¢M BO3myxa, Hamboslee BEPOSITHBIN YTOJI COCTa-
BigeT 3°40'. B sTom ciayuae t = 0.00047 cM; ¢ = 4°,4; cpenmee u = 1.7-107,
a N =114.

Teiirep mokaszamn, uTo Hanbosee BEPOATHBLIN YTOI OTKJIOHEHUS HA aTOMe
MPUMEPHO TIPOMOPIIMOHAIEH ero aToMHOMY Becy. CliemoBaTesibHO, BETMYM-
Ha N [js pa3iIuYHBIX aTOMOB OOJXKHA OBITH TPUOIU3UTEILHO ITPOIOPIIUO-
HaJbHA UX aTOMHBIM BecaM, BO BCSIKOM CIIyUae B IUAlla30He aTOMHBIX BECOB
MEXKIY 30JI0TOM U AJIFOMUHUEM.

IlockombKy aTOMHBIE Beca 30JI0Ta U INIATUHBI TOYTH PABHBI, TO U3 3TUX
paccyXIeHuil clenyeT, YTO KaK BeIndInHa Tud@y3HOTO PACCESHIST (-TaCTHIL
Ha 305I0Te Ha yroj, 6ompimuit 90 rpanycoB, Tak W BeJIXUYMHA MAaJIOTO YTJIa
paccesHUS IyYKa q-JIydell IPU MIPOXOXKIEHUN Yepe3 30JI0TYI0 POIBrY 00BsIc-
HIETCSI TUIOTEe301 OMHOKPATHOI'O paCCesdHns, €CJIN IIPeanoJIO2KNThb, 9TO IIeH-
TPaJbHLIA 3apsn aToMa 30J10Ta npuMepHO paseH 100 .

4) Tenepb pacCMOTPHUM, HACKOIILKO Pe3yiIbTaThl SKCIepuMeHToB Kpoyce-
pa MO pacCesHUIO HA PAa3HBIX BEIECTBAaX (J-YACTUIl PA3IUIHBIX CKOPOCTEN
MOT'yT OBITH OOBSICHEHBI Ha OCHOBE OOILIEll TEOPUU OMHOKPATHOTO PACCESHUS.
CornacHo 5Tol TeOpU! YacTh F-YACTHIL P, KOTOPas TOBOPAYMBAETCS Ha YTOII,
00BN @, OIpeneIsieTCsl BhIpaXXeHueM

7T ©
= = . ntb’ctg? =
p = ntbctgs

B 6ombmumacTBe ombiTOoB Kpoycepa ¢ mocTaTouHO Masio, Tak duTo tgp/2
6€3 GOJIBIINX OTPEIIHOCTEN MOXKHO IPUHITH paBHBIM /2. CremoBaTerns-
HO, @2 = 27ntb?, ecm p = 1/2.

Ilo Teopunu C10XKHOTO paccesHUs, KAK MBI YK€ BUOEIN, BEPOITHOCTDL D1
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TOT'0, 9YTO OTKJ/IOHEHUE YaCTUIL 6y,ueT OPEBLIIIIATH @, PaBHA

973
2 _ 2T g2
©°/lnp; = 64ntb.

B skcnepumenTax Kpoycepa tommmna ¢ BemecTsa GblIa ONpeneieHa Tak,
gyTo p; = 1/2, mosromy
0% = 0.96 - Tntb?.

Taxum 06pasoM, 71 BEPOSATHOCTH p] = 1/2 Teopusi OMHOKPATHOIO U CJIOXK-
HOT'O PaCCesHUN MaeT ONHY U TY ke GOpMYyIy, U PAa3IndaloTCs OHU JIUIIEL Be-
JIMYMHON KOHCTAHTHI. YICHO, YTO OCHOBHBIE COOTHOIIIEHUSI TEOPUM CIIOKHOTO
paccesaus [x.I1x. ToMcona, mpoBepeHHBIE HKCIIepuMeHTaIbHO Kpoycepom,
CIIPABEIJIUBEL I B TEOPUH OOHOKPATHOTO PACCESHUS.

Hanpuwmep, ecnu t,, — TomIWHA, TPU KOTOPOW IOJIOBHHA BCEX YACTUIL
paccemBaeTcs TION YIJIOM (p, TO, Kak mokazail Kpoycep, ¢/v/tm, a Takxe
mTuz\/ﬂ MOCTOSIHHBI 71 JAHHOTO BEINIECTBA TPU (PUKCUPOBAHHOM . ODTH
BBLIBOIBI CIIPABEMIJINBLI U IO TEOPUU OMHOKPATHOTO paccesuus. HecmoTps uHa
KaXyIIeecsl CXOICTBO 1O ¢hopMe, 3TU OBe Teopu:u PyHIAMEHTAILHO PA3Ind-
vel. B omHOM ciiyuae HabmomaBimecs 3pGeKThl 00y CIOBIEHBI CYMMAPHBIM
IEeNCTBUEM MaJIbIX OTKJIOHEHWH, TOrOa KaK BO BTOPOM CjIydae OOJIbIIINE OT-
KJIOHEHUSI, TI0 IPENIOJIOKEHNIO, €CTh Pe3yIbTaT OMHOKPATHBIX CTOJIKHOBE-
Huit. B Tex ciaydasx Korna BepOSTHOCTH OTKJIOHEHUS Ha yToJl, GOJIBIIUI (p
MaJla, pacupenejieHe PACCESHHBIX YACTUIl IO 3TUM IBYM TEOPUSM COBEp-
OI€HHO PA3JIMYHO.

Mer yixe Bunmenu, uto n3MepernHoe ['efirepom pacmpenenenne pacCcessHHBIX
O-9aCTUIT II0A PAa3HbIMU YIVIAMU HAXOOUTCS B XOPOIIIEM COIJIaCUU C Teopmeﬁ
OIHOKPATHOTO PACCESHUsI, M ATO PACIpenesieHne Helb3sl OObSCHUTD 10 Teo-
PUU CIIOXKHOTO paccesHus. Tak Kak MMeeTCsI CEPbe3HOe OCHOBAHUE CUUTATh,
YTO 3aKOHBI PACCESTHUS (- U [3-YACTUI] BECbMa, TIOXOXKM, TO 3aKOH pacIpene-
JIEHUsI PACCESIHHBIX (3-UaCTUIl HOTXKEH OBITH TeM XK€, UTO U I Q-UaCTHUIl
npu Masoft TommmHe BerecTsa. Bemmamna mu?/E nna B-vactui B 60ITb-
IINHCTBE CIIyYaeB 3HAUUTEILHO MEHBIIE, YeM COOTBETCTBYIOLIAS BEIMINHA
IJIA O-9aCTUIl], IIO3TOMY BEPOATHOCTDH OOJIBLIIIIX OOHOKPATHBIX OTKJIOHEHUIT
[-9acTuIl IpU MPOXOXKIEHUN TAHHON TOJIIIMHBI BEIIIECTBA HAMHOTO OOJIBIIIE,
qeM s q-vacTuil. Tak KakK 10 TeOpur OMHOKPATHOTO PACCESTHUS OOITsI O0IIIe-
O KOJIMYECTBA YACTUI], KOTOPLIE OTKJIOHSIIOTCS IO OIPENeIeHHBIM YTJIOM,
nporopIoHaibHa kt (rae ¢, o IPennoIoKeHno, Majias TOJIINHA; k — KOH-
CTaHTAa), TO YUCIO YACTHUI, He OTKJIOHUBIIUXCS IOL STUM YIJIOM, IIPOIOD-
nnoranbeo 1 — e 4/t rhe p — mocTOSHHAS BeMUMHA, TP JIFOGOM 3aJAHHOM
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CupasennmmBocTh TOCIenHen GopMynsl Oblna TpoBepena Kpoycepom my-
TeM U3MEPEHNs SJIeKTPIIecKuM MeTonoM dactu [ /Iy paccesHHBIX (F-yacTul,
TIPOIIEIINX Yepe3 KPYTJIoe OTBEPCTHUE, 00pasyrlliee C PACCEUBAOIINM Be-
mrecTBoM yroa 36°. Ecmu

I/Iy=1—e ",

TO 3HaueHwue | MOKHO BHAYAJE YMEHBIIATHCA OYeHb MEIJIEHHO IIPU YBEeJIr-
4yeHun: ¢.

Wcnonb3yst B kauecTBe paccemBaroIllero BerecTBa amgoMmuunit, Kpoycep
YyCTAHOBWI, 4TO u3Menenue I /[y HAXOOUTCS B XOPOIIEM COOTBETCTBUU C Te-
opueil Ipu MaJIbIX 3HaueHusX t. OmHAKO IPU OMHOKPATHLIX PACCEAHUSIX, ITO
HECOMHEHHO IPOMCXOAUT B Cllydae q-iydeil, 3aBucuMocTsb I /Iy or t momx-
Ha GbITH B HAUAJIBHBIX cTaausax mouru jauneiHo#. Onbrrer Mapcmena [H] mo
paccesHuio J-iydeill XOTS U IPOBOOUWINCH HE CO CTOJIb MAJIBIMU TOJIIITIHA-
MU AJTIOMUHUS, KaKWe UCIOIb30Ball Kpoycep, OnpeneseHHo MOOTBEPKIAI0T
TaKOW BBIBOI. Y UNTHIBAS BAXKHOE 3HAUYEHUE YTOTO BOIIPOCA, XKeJTaTeTLHO TIPO-
TOJIXKUATH COOTBETCTBYIOIINE SKCIEPUMEHTHI.

Ha ocroBanmn npusenennbrx Kpoycepom 3nauenuit o /+/t,, mia pasmmd-
HBIX 5JIEMEHTOB IJIs (-IIydeil, 06Iagaomux ckopocTsio 2.68-100 e / cex, mo
TEeOpU! OHOKPATHOTO PACCESHUsS MOXKeT ObITh paccurnTaHa BeIWdnHA IleH-
TpajabHOrO 3apsna. [IpenmomoxuM, Kak U B CIydasX C -JacTUIIAMU, ITO
11 TAHHOTO 3HAYEHUS @/ /Ty, MO 3-4acTuIl OTKIOHEHHBIX TP OTHOKPAT-
HOM paccesHuu Ha yrona, Oombmmii ¢, paBHa 0.46 Bmecto 0.5. B Tabm. 2
MIPUBENEHBI PACCUMTAHHBIE IO pe3yiabTaTaMm Kpoycepa 3uHadenus V.

Tabnuma 2

OsemeHnT Aromusit Bec | ¢/v/tm,

AmoMuaMI 27 4.25 22
Mennb 63.2 10.0 42
Cepebpo 108 15.4 78
I[InaTuna 194 29.0 138

CremyeT HAMOMHUTBH, UTO HA OCHOBAHWUM PE3YIHLTATOB IO PACCESTHUIO
Q-JIydell oIt 30510Ta moaydensl nsa 3uadenus N : 97 u 114. Dru uucna Ha-
MHOTI'O MEHbIIIe [IPUBEEHHON BeIMYMHbL 171 IIaTuHb! (138), aroMHBIN Bec
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KOTOpOfI II0OYTHU HE OTJINYaETCSa OT aTOMHOI'O BeECa 30JI0Ta. HpI/IHI/IMa.SI BO BHU-
MaHUe HEOPeNneIeHHOCTY, UMEIOITNECS B pacyeTax Mo 3KCIePUMEHTATbHBIM
OJaHHBIM, MOXKHO CUMTATBb 3TO COI'Jlacue OOCTaTOYHO YGGHI/ITGJH)HI)IM IIOKa~
3aTeIeM TOTrO, UYTO KaK MJisd -YaCTUIl, TaK U MIA [(-9aCTUIl CIPABEIITUBEI
OOHU W Te XKe OOIIe 3aKOHBI PACCESHUS, HECMOTPS Ha OOJIbIIINE Pa3Indus a,
OTHOCUTENBHON CKOPOCTHU M Macce.

Kax n B cnyuae a-gactui, Beuuuaa N mOpolile BCETO IOJIXKHA OIpene-
JISATHCS I JTIO0OTO JTAHHOTO 3JIEMEHTA M0 M3MEPEHUIO MAaJION MOJIU Tajia-
OIIUX (3-YaCTUIl, PACCESHHBIX ION OOJILIINM yrJyioM. B TakoM ciiydae MBI
n3beraeM BO3MOXKHBIX OL[II/I6OK, CBs3aHHBIX C MaJIbBIM PaCCEeIHUEeM.

Ianuble 0 paccesHuo (-Iydell, KAk W IS Q-JIydeil, TOKa3bIBAIOT 4TO
HEeHTPAJBHBIN 3apsid B aTOMe IPpUOIN3NTEIHHO IPONOPIINOHAIIEH ATOMHOMY
Becy. OTO coBmamaer ¢ skcrnepuMeHTanbHbIME BbiBomamu [IIvmunra [@). B
cBOell Teopun abcopOIuu [(-JIydell OH MPEOIOIOXKUI, UTO TPHU TIPOXOKIE-
HUM TOHKOT'O CJIOSI BEIeCTBa HEGOIbINas moisl (o) JYaCTHIl 3aIePKUBACTC,
a mebosbIas o () 9acTuIl OTKIIOHSETCS WM PACCEMBAECTCS OOPATHO B
HampaBiieHun maneHus. V3 cpaBHeHUs KPUBBIX MOTJIOIIEHNS IJIST PA3INIHBIX
sileMenToB IIMuOT crmenall BHIBOM, YTO KOHCTAHTA (3 OIS PAa3IUYHBIX BJle-
MEHTOB TIPOIOPIIOHATbHA A2, TIe n — KOIIMIecTBO aTOMOB B €IUHHUIIE 005b-
eMa, a — aTOMHBIN Bec sjeMeHTa. IMEHHO 5TO COOTHOIIEHE BEITEKACT U U3
TEeOpUU OTHOKPATHOTO PACCESHUS, €CIIA IEHTPAJIbHBIA 3apsl aTOMa IIPOIOpP-
IIIOHAJIEH €T0 ATOMHOMY BECY.

§ 7 O6ime coobpaxkeHust

[Ipu comocTaBiieHnn M3IaraeMoil B IAHHOW CTAThHE TEOPUU C SKCIIEPUMEH-
TaJIbHBIMU PE3yIbTaTaMU IPEanosarajoch, YTO aTOM COCTOUT U3 CKOHIIEH-
TPUPOBAHHOTO B TOYKE IIEHTPAITLHOIO 3apsaa W ITO OONbINNE OMHOKPATHEBIE
OTKJIOHEHUS - U (-4acTuil o0yCJIOBJIEHBI TJIABHBIM 0Opa30M BO3MIEHCTBUEM
CHJIBHOTO IIEHTPAJILHOTO IOJIs, Uepe3 KOTOPOe ST YaCTHUIlLI TpoXonaT. Bim-
STHIEM PaBHOTO, HO IIPOTUBOIIOJIOKHOTO TI0 3HAKY KOMIIEHCUPYIOIIIETO 3apsaa,
IO TIPENINOJIOXKEHNIO PABHOMEPHO PACIPENEIEHHOTO BHYTPpU chephl, MbI IIpe-
HeOperu.

PaccmorpuMm kpaTko HEKOTOpBIE MaHHBIE, TOMIEPKUBAIOIIIE COSIAHHbBIE
mpenmnosoxenus. s onpenereHHOCTH PaCCMOTPUM MPOXOXKIEHUE OBLICTPO-
IBIKYIIENCS (-4aCTUIBI CKBO3b ATOM, IMEIOITNN ITOJIOXKUTEIbHBIN IIeHTPaIb-
HBIN 3apsa ne, KOTOPBIH OKPYXKEH KOMIIEHCUPYIOITUM 3apsamoM N 3JIeKTpo-
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uoB. [TomHsI, 9TO Macca, UMIYIbC U KUHETUYIECKAS SHEPTUST (-UaCTUIl HAMHO-
0 6OMIBIIIE COOTBETCTBYIOIINX BEJIMYUNH I OBICTPOOBUKYIIIETOCS DITEKTPO-
Ha, U3 COOOpaXEeHUl NMHAMUKUI KaXKETCS HEBO3MOXHBIM, UTOOBI (-UaCTUIIA
MOTJIa OTKJIOHUTHCS MO OOJIBIITUM yTJIOM BCJIENCTBUE TOTO, YTO OJIM3KO II0-
TIOIIITTa, K 3JIEKTPOHY, TaKe €CJIN OH OBICTPO OBUKETCS U YIEPEKUBAETCI 6OIIH-
UMY HITEK TPUIECKUMU CHTaMu. Pa3yMHO MPEanosoKuTh, YTO BEPOATHOCTD
OMHOKPATHBIX OTKJIOHEHUH Ha OOJIBIIION YTOJI B JAHHOM CJIyYae €C/IU 1 HE PaB-
Ha HYJIIO, TO OOJIKHA OBITH YPe3BBIYAHO MaJla II0 CPABHEHUIO C PaCCesTHIEM
Ha TMEHTPAJILHOM 3apsie.

MuTepecHo mpoBepuTh, HACKOIBLKO SKCIEPUMEHTAILHLIE TAHHLIE IO3BO-
JITIOT PEIIATH BOIPOC O pasMepax IeHTPaJbHOTO 3apsna. [IycTh, Hanpumep,
HEHTPAIIBLHBIN 3apsia cOCTOUT u3 [N eMUHUIHBIX 3aPSI0B, PACIPEISTIEHHBIX 110

TaKoOMy 00BbeMy, 9TO OOJIBIIIOE OMHOKPATHOE OTKIIOHEHUE 00y CIIOBIIEHO T'JIaB-
HBIM 00pa30M COCTABJILIIOIINME 3apsaaMu, B § 3 ObLIO MOKA3aHO, UTO OIS
Q-9aCTHII, PACCESHHBIX TIOM GOJIBIIIM YTJIOM, mporoprmonantsha (NeFE)? roe

Ne — coCpenoTOYEHHbBIN B TOYKE IEHTPAIILHBIN 3aPsI, & — 3apsI OTKIOHEHUN
qacTrnbl. Kenm, omHako, 9TH 3apsabl PACIOIOXKEHBI B OTHEIBHBIX TOYKAX,
TO [OJIS (-YACTHII, PACCESHHBIX MO JAHHBIM YT JIOM, IPOIOpIIoHatbrHa Ne?,
a e N2e?. B aroM pacuere mpeHeGperaeTcs BIHSHIEM MACCHI COCTABHBIX
YaCTUIl ¥ yINTHIBAECTCS JINIIb OENCTBUE AJIEK TPUIECKOTO IOJI.

Brino mokazano, 4To BeuUMHA HEHTPAIHLHOTO TOUEUHOTO 3apsiia OJIs 30-
noTa pasHa 100, mo3TOMY BeJIMYNHA paCIPENeIeHHOIO 3apsna, HeoOXonuMasi
IIJIsl CO3MAHMsSI TOM K€ OTHOCUTEJIBHON IIONIM ONHOKPATHBIX OTKJIOHEHUN Ha
6osbIon yrois, momkHa ObITE paBHa 10 000. B sTux ycnoBusax macca cocta-
BIIAIONINX YaCTUI] NOJKHA OBITH MaJjia IO CPABHEHWIO C MaCCOU (-UacTHII,
U cpa3y ke BO3HUKAIOT TPYOHOCTU IOJIydeHUs OOJIBIINX OTHOKPATHBIX OT-
xsonenuti. Kpome Toro, mpu cToiib 60IBIIIOM PACIPENESIEHHOM 3apsiie OTHO-
CHATENIbHAs POJIb CIIOKHOT'O PACCEeIHUS OKaxKeTcs Dojiee 3HAUNTENIHLHON, Hexe-
5 omHOKpaTHOro. Hampumep, BEPOSTHBIN MAaJIbIi YTOJI OTKJIOHEHUS ITy9IKa
Q-9aCTHUIl, IPOXOMNAIINX dYepe3 TOHKYIO 30JI0TYIO (POJIBrY, NOJIXKEH OBITH Ha-
MHOTO GOJIbIlle HAGIIONABIIErOCs SKCIepuMeHTanbuo ['eiirepom (eM. m. 2 u
3, cTp. 216). Takum o6pasoM, paccessHue Ha GONIBIION 1 MAJIBIN yTIIbL HEIIb35
OOBICHUTH Ha OCHOBE IIPEOTIONIOXKEHUS O IEHTPAJILHOM 3apsille OMHOU U TOI
K€ BEJTMINHHI.

IIpu paccMoTpeHnr DaHHBIX B 1IEJIOM, TIO—BUAUMOMY, HanboIee TPOCTHIM
SIBISETCS MPENIIONOXKEHNE, UTO ATOM UMeET IEeHTPAITLHBIN 3apsi, paclpene-
JIEHHBIU 110 OY€Hb MaJIOMy 00BbeMy, I YTO OONIbIIINE ONHOKPATHBIE OTKIIOHEHUS
00y CIOBIEHBI IEHTPAIBHBIM 3aPSANOM B II€JIOM, & HE €T0 COCTABHBIMU YaCTsI-
Mu. B To ke BpeMs sKcmepuMeHTaIbHbIE JaHHBIE HENOCTATOYHO TOYHLI, UTO-
OB MOXKHO OBIJIO OTPUIATH BO3MOXKHOCTH CYIIIECTBOBAHUS HEOOIBIIION JacTHI
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IIOJIO2KUTEJIBHOTO 3apsla B BUOEC CIIyTHUKOB, HaXOOAIIUXCS Ha HEKOTOPOM
paccTosHUM OT IeHTpa. Hoka3aTeabcTBO 3TOM TOUKU 3PEHUS MOXKHO ITOITY-
YUTH IIyTEM IPOBEPKU TOrO, TpebyeTcs U TOT XKe CaMblil IeHTPaJIbHbBIN
3apsil sl OOBSICHEHUS OOIBININX OMHOKPATHBIX OTKJIOHEHUN (- U (3-IaCTHUIL;
Q-YACTUIBI JOIKHBI TOOXONUTH OJIMKe K IEHTPY aToMa, UeM (3-UaCTHUIbI
cpenHel CKOPOCTH, YTOOBI OABEPTHY THCSI TOMY Ke OOJIBIIIOMY OTKJIOHEHUIO.

Nwmerornnecst maHHbIe MOKA3BIBAIOT, UYTO BEIMYUHA TOTO IEHTPAJILHO-
ro 3apsina OIS PAa3IMYHBIX aTOMOB IIPUOIM3UTENBLHO IIPOIOPINOHAIIEHA WX
ATOMHBIM BecaM, IO KpafHell Mepe IJIsi aTOMOB TsXKejlee aJIIOMUHUsI. Bechb-
Ma WHTEPECHO IPOBEPUTH 3KCIEPUMEHTAIILHO, CIPABENJINBO JIM TAKOE XKe
IIPOCTOE COOTHOIIIEHWE W IJIs JIETKUX aTOMOB. B Tex ciydasx, Korma Mac-
ca OTKJIOHSIOIIEroCs aToMa (HAIpuMep, BONOPOAA, Tejus, JIUTHs) He OUeHb
OTJINYAETCS OT MACChI (-UaCTUILL, O0IIasl TEOPUSI OQHOKPATHOTO PACCESHUS
HyXKIaeTcs B MOOMMPUKAINN, TaK KaK HeOOXOOUMO yUeCTh IBUKEHUE CaMUX
aTOMOB
(cMm. § 4).

Nurepecuo ormeruts, uro Haraoka [B] MaTemarmueckn paccmorpern aTom
“Carypuus”’, KOTOPBI, II0 €ro MPeNNoJIOXKEHNI0, COCTOUT U3 IIEHTPAJILHOM
IPUTSATUBAIOIEN MAacCChl, OKPYKEHHON KOJIBIIAMU BPAIIIAIOIINXCS DIIEKTPO-
woB. OH mMOKa3aj, 9TO TaKas CUCTEMa YCTOWUUBA, €C/IN CUJIA TPUTSIKEHUS
Benuka. C m3maraeMoil B HACTOSAIIEN CTATbE TOYKU 3PEHUS BEPOSTHOCTH
OOJIBIIIOTO OTKJIOHEHUS MPAKTUIEeCKN HE MMOKHA U3MEHUTHCS OT TOTO, Pac-
CMaTpUBAECTCA JIX aTOM KaK NUCK NI KaK C(l)epa. CJIeIIyeT OTMETUTh, 9YTO
HalleHHOe MPUOIIKEHHOe 3HAUEHUEe IeHTPAJILHOIO 3apsiga aToMa 30JI0Ta
(100e) mpuMmepHO coBmamaeT ¢ TeM 3HAYEHHEM, KOTOPOe HMeN GBI aTOM 30-
JI0Ta, cocTOosImMiA m3 49 aTOMOB resus, HECYILIMX KaXXIbId 3apsn 2e. BLiTh
MOXKET, 3TO JIUIIb COBHAJEHNE, HO OHO BEChbMa 3aMaHUMBO C TOYKU 3PEHUS
UCITyCKaHUs PAINOAKTUBHLIM BEIIIECTBOM aTOMOB TejIdsl, HECYIIINX IIBE elIu-
HUIIBL 3apsna.

O6cyXmaBImecs MO CUX TIOP BBIBOMBI M3 TEOPUU HE 3aBUCETN OT 3HAKA
LEHTPAIILHOTO 3apsia, U IOKa He HANIEeHO ONpeNeIeHHBIX JaHHBIX, II03BOJII-
IOILIIX PEIINTH BOIIPOC O 3HAKE 3apsina. beITh MOXKET, BOIIPOC O 3HAKE MOXKHO
OyIeT peImTh UCCIIEIOBAHNEM PA3HUIBI B 3aKOHAX IOTJIOMIEHUS (3-UaCTHIIL,
TaK KaK YMEHBbIIIECHNE CKOPOCTU ,B—qaCTI/H_I 3a CHET U3JIYyYECHUA OOJIZKHO OBLITH
00J1ee 3aMeTHO TP MOJIOKUTEILHOM IIEHTPE, YeM IIPU OTPUIaTeIbHOM. Ecmn
HeHTpaHbeIfI 3apsan HOJIO)KI/ITeJIbeIfI, TO, KaK JIE'KO 3aMeTUTh, IIOJIOXKU-
TEeJILHO 3apsiKEHHAasT Macca, BbIOpachkIBaeMas W3 IIEHTpPa TSKEJIOTO aToMa,
IpU OBUKEHUN depe3 dJIEKTPUUecKoe 1oJie TpruodbpeTaeT O0IBIIYI0 CKOPOCTh.
Takum 06pa3oM, OBLITH MOXKET, OKAXKETCs BO3MOXKXHBIM OOBSCHUTH BBLICOKYIO
CKOPOCTB UCIIYCKaHUSI -9aCTUIl, n30exKaB IIPENIOIOXKEHNSI, ITO OHU IIEPBO-
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Ha4vaJIbHO BHYTPU aTOMa HAXOOATCS B 6I)ICTpOM OBUXKCHIN.

IlanbHeliiee oOCyXOeHNe TPUMEHEHUS 3TOW TeOpPUU K TeM WIN WHBIM
BOIIPOCAM MBI OTJIOXKUM [I0 CJIEOYIOIIEN CTaThU, KOTMa SKCIEPUMEHTAIBHO
OyIyT MPOBEPEHBI OCHOBHBIE BBIBOMABI TEOPUU. OJKCIEPUMEHTHI B 3TOM Ha-
npaBiaeHun yxe nposomstcs [etirepom u Mapcnenowm.

Manvuecmepcrut ynusepcumem, anpeav 1911 e.
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