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DKCHEPUMEHTANbHbIC 3aBUCHMOCTH puc. 26.8 uinmocTpupyior 3a-

ko Moaau [ cepuu K, L, M, 1o ocu aberuce 0T103eHa UTiHa BOTHbL
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EcTb elne ojHa pasHuIa MEXKAY ONTHYECKMMHU U PEHTIEHOBCKHMH
crexTpamu. XapaKTepHCTHUECKWil PEHTreHOBCKil CICKTD aTOMA He
BABMCHT OT XHMHYECKOTO COGJIHERN, B KOTOPOE 3TOT ATOM BXOJMT.
Tak, HanpuMep, PEHTTEHOBCKMI CHEKTP aTOMa KMCJIOPOAA OANHAKOB
a5 0, 0, 1 Hy0, B 70 BpeMs KaK ONTHYECKUE CIIEKTPBI ITHX COSAMHE-
HUI CYIIECTBEeHHO Pa3auyHbl. T4 0CODEHHOCTD PEHTIEHOBCKOTO W3-
eHMUS ATOMA [I0CAYSKMIA OCHOBAHHEM U /IS €r0 HAGBAHMSA (xapaxme-
pucmuveckoe).

XapakTepuCTHUECKOe MaTyUeHHe BO3HIKART BCerfa NPH HATHIHN
€BOBOIHOTO MeCTa BO BHYTPEHHHMX CHOAX aTOMa HE3aBUCHMO OT MPH-
HHBI, KOTOpas ero Beigsaia. Tak, HaNpHMep, XapAKTePHCTHUECKOE
H3JIYYeHUe COMPOBOXAET OJIMH M3 BUAOB PAJMOAKTMBHOTO pacmaia
(M. § 27.1), KOTOpBIH 3aKTIOuAETCA B 3aXBaTe AAPOM ONEKTPOHA C
BHYTPEHHETO CI0.
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§ 26.3. BsaumopeiicTeue
PEHTTeHOBCKOTO M3JIyYeHHs C BEelleCTBOM

PerucTpauyMa M MCTOMb3OBAHME DEHTTEHOBCKOTO W3TydeHMs, a
TaKsKe BOIAGHCTEHE ero HA GMOTOTMUECKHe O0BEKThI ONpPeieNAIoTCs
HePBHIHBIMH TPOLECCAMH B3AMMOJICCTBIsA PEHTIEHOBCKOTO GOTOHa ¢
2JIeKTPOHAMM ATOMOB 1 MOJIEKYJI BEIeCTBa.

B 3aBHCHMOCTH OT COOTHOMIeHHA oHepruu hv doToHa u dHepruu
nonnaanun’ A, UMEIOT MECTO TPH MIABHBIX MPoLecca.

KorepenTnoe (kiaccmueckoe) paccesnue. Paccesnue ATMHHO-
BOJHOBOTO PEHTIEHOBCKOTO M3TYueHHsA NPOMCXOUT B OCHOBHOM Ge3 na-
MEHEHUs JUIMHEI BOTHEI, U €10 PUHATO HagbIBaTh Kozepenmuvir. OHO
BOGHMKAET, €11t SHEPrHA (JOTOHA MEHBIIIE JHEPPHI HOHMBALWH: hv < A, .

Tax Kak B 9TOM cJIy4ae SHePrus (OTOHA PEHTIEHOBCKOTO M3/yde-
HUA ¥ ATOMA He H3MEHAETCs, To KOrepeHTHOE PacCesiHue caMo 1o cebe
He BBI3BIBAET GHOJIOTHUECKOro AeiicTsusA. OHAKO MPU CO3/IAHNM BAILH-
ThI OT PEHTIEHOBCKOrO U3AYHeHUs CeAYeT yUHTHIBATH BO3MOIKHOCTD,
H3MeHeHMs HANPABIEHN NePEUYHOro MydKa. TOT Buj B3aumoseiicT-
BUS UMeeT 3HAUEHHe /1A PEHTIEHOCTPYKTyPHOrO ananuaa (M. § 19.7).

Hexorepentnoe paccesnne (3ddext Komnrona). B 1922 r.
A. X. Kommron, Ha6/mioas paccesHue jKeCTKHX PeHTIeHOBCKuX Jydeil,
OBHADYYKILT yMEHEIIIeHIe MPOHMKAIOMeli CI0COGHOCTH PACCEAHHOrO Myd-
Ka 110 CPABHEHUIO ¢ MANAIOMIM. DTO 03HAYAIO0, UTO JUIMHA BOHBI pacce-
SIHHOTO DEHTTEHOBCKONO MANyYeHHs GoMbIIe, uem nagaomero. Pacces-
Hue PEHTIEHOBCKOrO M3TyHeHus ¢ H3MEHeHueM JUTHHE! BONHBI MPHHATO
HAgbIBATH HEKOZEPEHMHbLM, A CAMO ABeHIE — pdexmon Komnmona.

O BOIHUKAET, €CI1 SHEPrHs (hOTOHA PEHTTEHOBCKOrO HATYUeHMs 60.Tb-
L11e SHepTMI CEAAN IEKTPOHa B aToMe (aHeprum onmsauun): hv > A,

D10 sABNeHMe 06YCIOBIEHO TeM, YTO NPH B3ANMOAEHCTBHY C ATOMOM
seprus hv OTOHA PACXOyeTCs Ha 0BPa3oBaHME HOBOTO PACCAHHOTO
(DOTOHA PEHTIEHOBCKOTO MATYUeHHs C JHeprueii hv', Ha OTPLIB dIEKTPO-
Ha 0T aToMa (oHeprus HOHMIAIH A, ) H COOBIIEHHE DIEKTPOHY KiHeTH-

ueckoit oneprin E,

hv=hv' + A, + E, (26.6)

Tax kak 06braHO hv > A, 1 Toraa addext KomnToHa nponcxoaut
KaK Gbi Ha CBOGOZHEIX 3/IEKTPOHAX, TO MOAHO JAITMCATS IPHOHIKSHHO
hv=hv + By (26.7)

1 Bpeck 1071 IHepeueil UOHUIAYUY TIORMMAIOT SHEPIHIO, HEOGXOMMYIO A
VAATIeHILS BYTPEHKIX 91CKTPOROB 32 TDEeJTEI ATOMA I MOJEKY.Ihi.
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s Cymecrsento, 4to B oTow sBiemmu (puc.
4 26.9) HADANLY C BTOPHYHBIM PEHTIEHOBCKHM H3-
nydenmem (omeprus hv' oTona) mosmAsioTCS
a1eKTpOMb oTxAuM (KMneTieckas oneprus E,

271eKTpOHA). ATOMBI HJIM MOJEKY/Tbl MPH 3TOM
CTaHOBATCA MOHAMMU.

Puc. 26.9 ®otoaddext. Tpn poroaddexte penrre-

HOBCKOE W3/ydeHue NOrJOWAeTCs aToMOM, B

Pesy/IbTaTe Uero BELIETAIOT 21eKTPOHbI 13 IIYGOKMX 060I0YEK aTOMa.

Ecau oHeprins oToHA HELOCTATOYHA LA HOHHIALIH, TO GOTOIDEKT

MO3KeT MpOABAATHCA B BO3OY K AeHUN aTOMOB 6e3 BhLIeTa d/1eKTPOHOB.

“Tpi OCHOBHEIX MPOIECCA B3AMMOAHCTEIS, PACCMOTEHHBIE BhIIE,
ABAAIOTCS NePBUYHBIMM, OHU IPUBOAAT K MOCAEYIOIMM BTOPHUHEIM,
TPeTHUHBIM M T. Ai. AsjenuaM. Tax, HanpuMep, aTOMbI C BaKaHcueil
(OTCYTCTBHEM) ONEKTPOHA HA OJHOI U3 BHYTPEHHHX 0BOJOYEK MOryT
HAIYUATH XaPAKTEPHCTIUECKHIT PeHTIEHOBCKUIi CIIeKTD, BOIGYKACH-
HBIe ATOMBI MOTYT CTATh MCTOYHMKAMM BUAMMOTO CBETa (DEHTIeHOII0-
MUHECUEHIMA) U T. .

Ha pue. 26.10 npuBoguTCA CXeMa BO3MOMKHBIX NPOLECCOB, BO3HH-
KaIOWUX NPU MONajaHU¥ PEHTrEHOBCKOTO M3Iy4YeHHs B BEIeCTBO.
MosKeT NPOMCXOANTH HECKOIBKO JIeCATKOB MPOIECCOB, MOJOGHBIX 130~
GparkeHHOMY, NpEkK/e YeM JHEPrus PEHTIeHOBCKOro (oToHA mepeii-
AeT B GHePTHIO MOJIEKYIAPHO-TENJIOBOTO ABHKEHM .

Ilponeccsr, npescTaBaennbie cxemoil puc. 26.10, nexat B 0CHOBe
SABJeHMH, HAGIIOAEMBIX DU NHCTBHY PEHTIEHOBCKOTO HIyUeHHs
Ha BelecTBo. ITepeuyncinM HeKOTOpbIe N3 HUX.

Penmzenoniomunecyenyus — CBedeHHe psja BeIecTs NP PeHT-
reHOBCKOM 06sydyenun. Takoe cpedeHHe MIaTHHOCHHEPOAHCTOro ba-
PHs TI03BOTHIO PeHTreHy OTKPBITH Ayuu. ITO ABJIEHHe HCHONb3YIOT
U151 CO3AAHMS CHeLMATbHEIX CEETALIMXCA DKPAHOB C IEMbI0 BU3yalh-
HOro HabJII0/IeHNsA PEHTIEHOBCKOrO H3/1yYeH s, WHOrAA JUIA yCHIeHH A
KeMCTBIIS PEHTIEHOBCKMX JyHeil Ha (OTOMIACTHHKY.

ManecTHo xunmuueckoe deiicmatie PeHM2en0BCK020 UIAYHCHUS, HA-
npuMep 0Bpa3oBaHNe NepeKucH BoAopoa B Bofe. IIpakTuyecku Bax-
MBI MPHMep — BoaxeiicTENe Ha GOTOMIACTUHKY, 4TO [103BOAT DHK-
CHDOBATH TAKMe JTy4H.

Vonuaupyiomee felicTaue NPOABIAETCA B YBCAUNEHUU IACKMPO-
nposodunocmu nod 603delicmaueN penmzeHOBCKUX ayueil. ITO CBOI-
CTBO HCIOJIB3YIOT B Z03MMETPHH /151 KOTMYECTBEHHON OLeHKH AeficT-
BHA 3TOrO BU/A UBYUEHNA.

B peaysTaTe MHOMUX MpOLECCOB NePBMUNbII MYYOK DEHTreHOB-
CKOrO U3JYYEHMA OCIABAACTCH 1 COOTBETCTBHM ¢ 3aKonoM (24.3). 3a-
nuien ero B Buae
D = Dje (26.8)
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@oron pewTrenoucKoro wATYUERNA

MonexyDHOTS
TeiinoB0C0

Puc. 26.10

e u — Aunelrbll KoIpPuYuenm ocrabrenus. Ero moxuo mpea-
CTABUTE COCTOSIIIHM 3 TPEX C/IaraeMbiX COOTBETCTBYIOIUX KOrePenT-
HOMY PacCesHHIO {1, , HEKOTEPEHTHOMY . i HOTOdDDEKTY k'
[l T T (26.9)

TTOTOK PEeHTreHOBCKOro M3AyYeHHs OC1absercs NPONnopPuHOHATLHO
YyuemTy aTOMOB BelIecTBa, Yepe3 KOTOPOE STOT MOTOK IPOXOAMT. Ecan
CIKaTh BEIecTBO BAOTL ock X, HANpHUMep, B b pa3, yBeaudus B b pas ero
NJI0THOCTB, TO OCTabeHne MyYka He H3MEHHTCS, TaK Kak YHCII0 aTOMOB
ocraercs npexkaum. CllefoBaTelIbHO, NOKA3aTelb CTeNeHn s Gopmyse
(26.8) ne uamennTCs:
WXy = Xy = X,y /b (26.10)
X, = x,/b, TaK Kak MPW CKATHM TONIMNA TOTIOUAIONIETO C0S
yMenpmTacs B b pas. Ua (26.10) imee 1y = f1,/b.
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D10 osHaUAeT, UTO AMHERbI KOODDULUUEHT OCTAGIHA GaBHCUT
oT noTHOCTH BemeCTBA.

TI09ToMY NMPEANOYNTAIOT MONBIOBATECA MACCOBBIM Kod(mimen-
TOM 0CTaGIeH N, KOTOPBIH PABeH OTHOLIEHHIO THHEHHONO Ko(dMILH-
enta 0c1ABAEHNA K MIOTHOCTH TOMIOTHTEA W HE 3ABUCHT OT NIOT-

HOCTH BeIecTBa:
(26.11)

By =

§ 26.4. ®usnyeckne 0OCHOBBI IPHMEHEHHS
PEHTreHOBCKOTO H3IyYeHHsS B MeIHIUHE

OnHo 3 HauBolee BAXHLIX MEAMLMHCKUX MpHMEHeHmii peHTre-
HOBCKOTO M3/y4eHHs — MPOCBeYNBaHNe BHYTPEHHUX OPraHOB C AHar-
HOCTHUECKO#E LeMbI0 (PeRMzeHOOUAZHOCTUKE).

A AMAHOCTHKM UCMIOAB3YIOT (POTOHEL ¢ SHEpruedi mopaiKka 60—
120 xoB. ITpy 570it GHEPrHH MACCOBBII KO(POUIMEHT OCIABICHNA B OC-
HOBHOM onpezensercs (potoaddexton. Ero snauerie ofpatio nporop-
1HONAIEHO TPeTheli CTeneHH oHeprHH GoToHa (MPOMOpPIOHATEHO A3), B
YeM MpoABAAETCA GOMBIIAN TPOHUKAIOIIA CTIOCOBHOCTD JKECTKOrO H3-
yweins, M POMIOPITOHATLHO TPETei CTeMeHH ATOMHOIO HOMepa Ee-
111eCTBA-IOTIOTUTEJIA:

W, = kA3ZE, (26.12)

e k — K09()pHIIHEHT NPONOPIHOHATHHOCTH.

Tlorsomienye PeHTreHOBCKHX Jydell MouTH He 3aBUCUT OT TOro, B
KaKOM COMHEHUH ATOM NPE/ICTAB/CH B BEIIeCTBE, MOITOMY MOXKHO
J11erko cpaBHUTH MO hopMmy.te (26.12) maccosbie KoadduIMEnTEL OC-
nabaenns y,,, wocti Cag(PO,), |, MArKoit Tkanu i Boxsi H,0.
Aromnusie Homepa Ca, P, O u H coorBetctsenno passsi 20, 15, 8 u 1.
Toacrabus ot uncna B (26.12), nonyaum

Box _ 320342 159+8 - 89 _ co
Hms 2+ 19+8°

CymecTseHHOe Pasauyue MOMJIOIIEHHS DPEHTTeHOBCKOTO Majyde-
HUA PA3HLIMH TKAHAMM M03BOJAET B TEHEBOH MPOEKIUN BUAETH N30-
GpaskeHHs BHYTPEHHNX OPraHOB TeJa UeJIOBEKa .

PeHTreHOIMarHoCTHKY MCNOJb3YIOT B ABYX BADHAHTAX: PEHMZEHO-
cKonus — n306paskeHMe PACCMATPUBAIOT HA PEHTTEHOMIOMUHECILM-
pylomeM oKpaHe, penmzenozpadus — uaobpasenie GUKCHpyercs
Ha (oTonIeHKe.

Ecau uceneayembiil opran M OKpy’Kalomue TKaHH MPHMEPHO O/~
HAKOBO 0CAa6/IA 0T PEHTIEHOBCKOE HA/YYEeHMe, T0 NPHMEHAIOT CrIew-
anbubIe KonTpACTHEIE BemyectBa. Tak, HAPHMED, HATIOTHUE KeTYA0K
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1 KUIIEYHUK KaleoGpasHoil Maccoil cyabdara 6apus, MOKHO BUACTH
WX TeHeBoe H3obpaskeHune.

SIPKOCTL M30GPAYKEHMSA Ha IKPAHe U BDEMA IKCTIOBMIMU HA GOTO-
[LIeHKe 3aBHCAT OT HHTEHCHBHOCTY DEHTICHOBCKOTO Malydenns. Ecam
ero HCMOMB3YIOT MU IMATHOCTHKH, TO HHTEHCHBHOCTH HE MOYKeT ObITh
caenana 6oabuION, 4TOOb! He BBIBBATH HEXKeJaTesNbHbIX Guonornye-
ckuX nocaeacTsuii. TToaToMy MmeeTcs psji TEXHUYECKNX NPUCTTOCOG-
Nemmii, yAYTIAIOIAX WA0OPAKENME TPH MATHIX HHTCHCHBHOCTAX
peHTreHoBekoro uaaydenud. ITpu maccosom obcsenosanuu Haceie-
HUS LIIPOKO HCHOIB3YETCSA BAPUAHT PeHTIeHOrpadny — Gi00pozpa-
@uR, TPU KOTOPOi Ha UYBCTBHTEILHOM MATODOPMATHOI IIeHKe (HK-
cupyercs u3obpakeHue ¢ GOJBLIONO PEHTIEHOMIOMHMHECIMPYIOLIEro
oxpana. TIps CheMKe HCHOAB3YIOT AMHIY GOIBIION CBETOCHIBI, FOTO-
BBl CHUMKM PACCMATPUBAIOT HA CHENHATLHOM yBeluduTese.

VIHTepECHBIM 1 MePCTIeKTUBHBIM BADHAHTOM DEHTreHOTpaduH AB-
JIleTCA METOJl, HASBLIBAEMBIIl peHmzeno6ckol momozpagueil, u ero
«MAIHHHEBL BADHANT — KOMMLIOMEPHAR MOMOZPAGUR.

PaceMoTpuM 3TOT BOMpOC.

OBLIMHAS PEHTrEHOTDAMMA OXBATHLIBAET BOJBIUION YYaCTOK Tesa,
npudeM pasdanyHble OPTaHbl U TKAHW 3aTEHAIOT APYT Apyra. Moxno
MabesKaTh HTOTO, €W NePUOIMYECKH COBMECTHO (puc. 26.11) B mpo-
THBONONOMKHBIX HANPABJIEHHAX MePeMeIaTh PEHTIeHOBCKYIO TPYOKY
PT u doronnenky @n oTHocuTeNbHO 06beKTa O6 nccaegoanus. B re-
Jle MMeeTcs pj HENPOBPAUHBIX A
PEHTreHOBCKUX Jydeil BKJIIOYeHwuit,
OHM TOKA3aHbl KPYKOUKAMM Ha PH-
cynke. Kak BHAHO, peHTreHosckue
J1y4m NpH M0BOM NONOKEHHU PeHT-
reHoBCKoit TpyOKH (I, 2 M T. A.) PO~
XOIAT uepes OfHYy M Ty e TOUKY
0BeKTa, ABAAIOMYIOCH LEHTPOM, OT-
HOCHTETbHO KOTOPOTO COBEpUIAETCs
nepuoauueckoe asuxkenue PT u @n.
3ra TouKa, TOUHEE HEBOIBIIOE HENPO3-
pauHOe BKJIIOYEHWE, NOKA3AHA TeM-
HBIM KpysKKoM. Ero TeneBoe naoGpa-
skeHue mepemernaercs smecre ¢ ®n,
BAHUMAsA M0CEAOBATENBHO [OJIONE-
Hus I, 2 n 1. 1. Ocrasnbuble BKIOYe-
Hus B Tene (KOCTH, YIIOTHEHNUS 1 Ap.)
cosnator Ha ®n Hexotopbiit oBmMiE
«pOH», TAK KaK PEHTIEHOBCKHE JydH
HENoCTOAHHO 3atensiorcs umu. Wame-
HAR NOJOKEHNE ¢UEHTPA KauaHHs»,

33% 515
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MOKHO TOMYUHTE TOCTONHOE PEHTIeHOBCKOe uaobpakenye Tesa. OTciona
1t HasBanMe — MoMOzpaguA (10CONHAS 3aTHCE).

MO3HO, HCHO/Ib3YA TOHKHUIL YSOK DEHTIEHOBCKONO N3TydeHus, 9K-
pan (5MeCTo (OTOTTEHKH), COCTOAIIMI U3 TOTYNPOBOHIUKOBBIX ACTEK-
TOPOB HOHUBMPYIOIero uaTyuenus (cM. § 27.5), u OBM, obpadorats Te-
HeBoe peHTreHOBCKoe N3obpasKenue mpy Tomorpadui. Taxoii cospemen-
HBUT BADMAHT TOMOTPaQUM (GbIMUCAUMEILHAS WM KOMNbIOMEPHAS
PeHMEeHOBCKAA MOMOZPAPUAR) TOBEOATET MOTYUATH HOCTOTHEIE HA0Opa-
SKeHHs TeJia Ha SKPAHE BNIeKTPOHHO-IYYeroil TPYOKM un Ha Oymare ¢
JAeTansmMy MeHee 2 MM NPy Pa3THIMH MOTJIOMEHHA PEHTIeHOBCKOTO U3~
ysenns 10 0,1% . DT0 MO3BONAET, HATPUMED, PABTHYATE Cepoe i Gerioe
BEILECTBO MO3ra i BUJIETH OUeHD MATCHbKHE OyXO/eBbie 00pa3oBaHIts.

Tlepsas HoGenesckas npemus Gbi1a mpucyxiena K. Pentremy
(1901), & 1979 r. HobenreBekan npemus Obiia npucyaena I'. Xaync-
¢unay 1 Max-Kopmaxy 3a paspaboTky KOMIBIOTEDHOTO EHTTEHOB-
cxoro ToMorpaca.

C 7ee6HOI MebI0 PEHTTEHOBCKOE WATyUeHIe NPHMEHAIOT TaB-
HbIM 06pasoM ANA YHMYTOMKEHus 3J0OKAYECTBEHHBIX 0DOpasoBaHmit
(penmzenomepanus).
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PEHITEHOBCKUM U3AYUEHAEM HA3bIBAIOT SACKTDOMANHUTHBIE BOA-
Hbl C AAMHOM NpuGA3nTeAbHo o 80 A0 10-5 Hm. Hauboree
AMHHOBOAHOBOE PEHTTEHOBCKOE M3nyMeHUE MepeKpLIBaeTCs
KOPOTKOBOAHOBbIM  YABTRAGUOACTOBBIM, KOPOTKOBOAHOBOE —
AAVHHOBOAHOBBIM Y-M3AyseHUeMm. 10 Cocoby MOAyUeHMs PeHT-
TEHOBCKOE U3AYHEHME MTOAPAIACATIOT Ha TOPMO3HOE 11 XapaKTe-
pUCTUYECKO..
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§ 26.1. YerpoiicTBO peHTreHOBCKON TPYOKH.
TopMO3HOe PEeHTIeHOBCKOe MBIyUeHHe

HauBostee pacipocTpaHeHHBIM HCTOHUKOM DEHTTEHOBCKOTO M3y~
YeHMA ABAAETCH PEHTIEHOBCKAA TPYOKA, KOTOPAR NPeCTABARET COBOT
ABYXOTeKTPOANEL BaKyyMEBIH npudop (pic. 26.1). Iogorpesnsiii ka-
Ton 1 MemycKaeT o1eKTpoHbI 4. AHOR 2, HagbIBAEMBIil 4aCTO AHTHKATO-
JIOM, UMeeT HAKJIOHHYIO TTOBEPXHOCT, /1A TOFO UTOGH! HANIPABUTH BO3-
HUKAIOIIee PEHTIEHOBCKOE uayUenue 3 MOl YOM K OCH TPYBKH. AHOX
W3OTORTEH W3 XOPOLIO MPOBOASILETO Terio MaTepHaTa A1A OTEOAA
TemoTh1, ofpasyrowelica mpu yaape anekTpoHos. [osepxHOCTS aHoxa
BLINIOJIHEHA M3 TYTONIABKUX MATEPUAIOR, MMEIOMIX BObIIOH Tops-
KoBbIit HoMep B Tabmime Menjieneena, manpivep us somsgpava. B or-

Puc. 26.1

506

JIeBHBIX CAYHAAX AHOA CHENMATbHO OXJIaMKAAIT
BOJIO HTH MacaoM.

Jlns AMArHOCTHYECKHMX TPYGOK BaskHa Todey-
HOCTB MCTOYHMKA PEHTNEHOBCKUX JyUeit, 4ero Mox-
HO JIOCTHTHYTE, (OKYCUPYA DMEKTPOHbI B OZHOM
MecTe aHOMa (aHTHKaTONA). TT0STOMY KOHCTDYKTHE-
HO MPHXOUTCS YUNTHIBATE JBE IPOTUEONONOIKHETE
3aJa4M: C OJIHOI CTOPOHDI, 3EKTPOHBI JIOJIHKHBI MO-
TajaTh Ha OJIHO MECTO AHTHKATO/IA, C IPYTOii CTOPO-
HbI, UTOGB! HE JOMYCTUTH Meperpesa, sKeraTeTbHo
pacnipejesienue aeKTPOHOB 10 Pa3HBIM YHacTKaMm
aHoza. B KauecTBe 0/HOTO 13 HHTEPECHLIX TeXHITIe-
CKMX pelleHuil ABIAETCA PEHTreHoscKas TpyOka ¢
BpAIIAIWMMES aHOROM (puc. 26.2).
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B peayJbTate TOPMOXeHUs S1EKTPOHA (WM WHOIl 3apsasKennoit
ACTHIIEI) D/IEKTPOCTATHUECKHMM TOJIeM aTOMHOTO AADA U ATOMHBIX
5JEKTPOHOB BEL|eCTs AHTMKATOAA BOSHUKACT MOPMO3NOE penmze-
HO6CKOE UILYHeHULE.

MexaHu3M ero MOKHO NOACHUTH CEAYIOmUM 06pasom. C ABMAY-
LIMMCSH DJIEKTPHYECKUM BapAJIOM CBA3AHO MArHMTHOE IoJje, MHAYK-
UMA KOTOPOrO BaBUCHT OT CKOPOCTH d1eKTpoHa. ITpu TopmoeHun
yMeHbIIAeTCA MATHMTHAS MHAYKLMA i B COOTBETCTBHM C TEOpHeil
MaKcBe/Ia MOABIAETCSA 21€KTPOMATHUTHAS BOTHA.

TIp# TOPMOKEHHH BIEKTPOHOB JIUIIb YACTH IHEPrUM LT Ha CO3/a-
Hue (OTOHA PEHTTeHOBCKOrO W3JIy4eHus, Apyras 4acTb pacxoAyercs
Ha HarpesaHue aHoja. Tak Kak COOTHOLIEHME MY STHMH HacTAMU
cay4aitHO, TO TMPH TOPMOMKEHHH GOJBIIONO KONMYECTBA JJEKTPOHOR
BOGHMKAT DEHTTEHOBCKOE M3JyueHue ¢ HeMpepbIBHbIM (CTIOMIHBIM)
cnexrpom. Ha puc. 26.3 npejcTaBiens 3aBHCHMOCTH MOTOKA PEHTre-
HOBCKOrO MA/IyueHUA OT JJIWHbI BOMHbI & (CIEKTPBI) MK PASHBIX Ha-
NpAKeHMAX Ha PeHTreHoBeKoll TpyoKe: Uy < U, < Us.

B Ka/0M 13 CIeKTPOB Hanb0Jee KOPOTKOBOIHOBOE TOPMO3HOE W3~
JiydenHe, COOTBETCTBYIOIEE A7MHe BOHEL A, BOSHHKAeT TOrAa,
KOT/la dHeprus, MpHoOpeTeHHas dJeKTPOHOM B yCKODSIOIEM moJe,
[OJIHOCTBIO TIEPEXOAMT B 9HEPruio (JOTOHA:

eU = hv, . = he/h,

he/(eU). (26.2)

(26.1)

min?
orkyza

Bty popmyny MOkHO npeobpasoBath B Goee y06HOe A1 MPaKTH-
YecKHX nesieil Bripaskenue:

n 12,3/U, (26.3)

Te hypyy — MHMHEMATbHAR AUHA BonHEL, 10710 M; U — mampskenne,
KB. Dopmy.ta (26.3) cooereryer puc. 26.3.

@,

A,
in2

Puc. 26.3
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KopoTkosoosoe pentrenosckoe manyyenue o6braHo obaanaer
GoabLIIeii MPOHMKAIOMeli COCOBHOCTHIO, YeM ATHHHOBONHOEOE, 1 Ha-
SBIBACTCA HECMKUM, & ATMHHOBONHOBOE — MAZKUM.

VBeWuMBas HANPSIKEHHME HA DEHTTEHOBCKOH TPYOKe, M3MEHSIOT
CIEKTPaJNbHBI COCTAB M3/yYeHUsA, YBEIHIUBAA AOJIO KECTKON KOM-
MOHEHTEI, KaK 9TO BHAHO M3 puc. 26.3 u hopmyst (26.3).

Ecau yBennunTh TeMneparypy Hakana KaToja, TO BO3PacTyT IMHC-
CHf 9JEKTPOHOB ¥ CHJIa TOKa B TPyOKe. DTO NMPHBEAET K yBEJIMYeHHIO
HC/a (POTOHOB PEHTTEHOBCKOTO WATYUeHMS, MCHYCKAEMBIX KAsKAYIO
cexynty. CnekTpa/bHbIii cocta ero ne uamenurca. Ha puc. 26.4 no-
Ka3aHBI CIEKTPEI TOPMOZHOTO PEHTTeHOBCKOTO U3/ TyIeHM S TIPH ORHOM
HaNPAKEeHUH, HO IPH pa3HOil cusle ToKa Hakasa Karoaa: I, < I,

TIOTOK PEHTreHOBCKOTO U3 NyYeHMs BLIYMCIAeTCH O Gopmye
®=kIU?Z, (26.4)

rae U u | — HanpsikeHMe MeXKy 21eKTPOAAMH H CHIa TOKA B eHTre-
HOBCKOIi TPYGKe, Z — NOPSAKOBBI HOMEP aTOMA BELIECTBA AHTHKA-
Toza, k = 109 B-! — xoapduuuent nponopmmonansuoct. CrexTps,
NOJIyYeHHbIE OT PASHBIX AHTHKATOIOB NPH OANHAKOBHIX U 1t I, 130-
Gpasensi Ha puc. 26.5.

§ 26.2. Xapakrepucruueckoe
PEHTreHOBCKOe H3JIyYyeHHe.
ATtomHBIE PEeHTreHOBCKHEe CIIeKTPBbI
YBenuuuBas HaNpsAKeHMe HA PEHTTEHOBCKOH TPYOKe, MOKHO 3aMe-

TUTB HA (POHE CTITIOUIHOTO CIEKTPa MOAB/IeHHe JHHEeHYaToro, KOTopbil
COOTBETCTBYET XGPAKMEPUCTMUMECKOMY PEHMZENO6CKOMY U3NYUe-
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Huwo (puc. 26.6). OHO BOSHMKAT BCAEACTBHE TOTO, YTO YCKOPEHHbIE
3/IEKTPOHBI IPOHUKAIOT B r1y6b ATOMA U M3 BHYTPEHHUX CTI0eB BHIOH-
BaloT 21eKTpoHbI. Ha cBOBOAHbBIE MecTa MepeXojiAT dNeKTPOHBI ¢ BepX-
HUX ypoBHeit (puc. 26.7), B peay.ibTaTe BHICBEYHBAKOTCA (OTOHBI Xa-
paxTepucTuueckoro uanyyenus. Kak BuiHO u3 pucyHKa, XapaKrepuc-
THUeCKOe peHTreHOBCKOe Ha/lyuenue cocront ua cepuii K, L, M u 1. 1.,
HAHMEHOBAHHE KOTOPBIX M MOCAYKNIO JIs 0G03HAYEHUS dJIEKTPOH-
Hbix cioen. Tax Kak mpH uatydennu K-cepun 0CBOGONKAAIOTCS MECTa B
Gostee BLICOKUX CA0AX, TO OHOBPEMEHHO HCIYCKAIOTCA 1 JIWHHH JPY-
rux cepuii.

B oT/Mume OT ONTHYECKUX CMEKTPOB XapaKTepUCTHYeCKHe PeHTre-
HOBCKMe CIIeKTPbI pasHbiX aromMos ouotunuel. Ha puc. 26.8 moxasa-
HBI CHIEKTPhI PASTMUHBIX oeMenToB. OfHOTHIHOCTE STHX CTIEKTPOB
0ByCII0B1eHa TeM, YTO BHYTPEHHUE CI0U Y PA3HBIX ATOMOB OJHAKOBE!
H OTAMYAIOTCA JMIIb SHEPreTUYeCKH, TaX Kak CHIOBOe BO3AeHcTBHE
€O CTOPOHBI /Ipa YBENHUHBALTCH 10 MePe BO3PACTAHMA MOPANKOBOTO
HOMepa 3J1eMeHTa. 910 06CTOATENBCTBO MPUBOJUT K TOMY, UTO XapaK-
TepHCTUUECKHE CHIEKTPE CABUTAIOTCS B CTOPOHY GONLIINX 4acToT ¢
yBerwuenwem sapaga aapa. Takas 3aKOHOMEDHOCTh M3BECTHA KAk
3axon Mo

=A(Z - B), (26.5)

e v — uacToTa CueKTpabHol MuHuM, Z — aToMHbili HOMep Henyc-
Kalomero s/ieMenta, A u B — MOCTOAHHBIE.
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