PeHTreHoBCKOe nsnyyeHue




PeHTréHoBCKOe U3/TyYEHUE — 3/1eKTPOMArHUTHbIE BOJIHbI,
SHeprmss  OTOHOB  KOTOPbIX  JIEXUT  Ha  LIKaje
3/1IeKTPOMArHUTHbIX ~ BOJIH  MeXAYy  Y/1bTpaduroieTOBbIM
N31y4eHNEM N raMMa-n3ayYyeHnem

UBIydeHue

A MenMUMHCKMIMA OMalas3oH '
Y rpadronen \o~ PEeHTI'@HOBCKOI'O MBJIyUeHUSs

PeHTIeHOBCKOE HBJIYyUYeHME

JHepreTnyeckne  AManas3oHbl  PEHTreHOBCKOro  M3JlyYeHMSS UM FaMMa-usnyyvyeHus
nepekpbiBalOTCA B WKMpokou obnactu sHeprum. Ob6a Tuna wu3nyvyeHUs ABAAIOTCS
31€KTPOMArHMUTHbBIM U3JlyYEHUEM U MPU O4NHAKOBOW SHEPrnn GOTOHOB — IKBUBAIEHTHbI.
TepMUHOIOrMYECKOe pasinyme NeXnT B CNocobe BOZHUKHOBEHUA — peHImzeHoBCKUe nyYuU
UCnNycKkarmcsa npu y4acmuu 3AeKmpoHOe B TO BpeMS Kak raMMa-n3ayyeHne ncnyckaeTcs B
npoueccax AeBo36y>XAeHNA aTOMHbIX aAep



PeHTreHOBCKME TPYyOKM

PeHmeeHoBcKUe AyYyu 8O3HUKAIOM NPU CUNBHOM YCKOpeHUU 3apsideHHbIX Yacmuy, nmbo
NPY BbICOKOIHEPreTUYECKNX NMEPEXOAaxX B 3/1€KTPOHHbIX 060/104KaxX aTOMOB UM MOAEKY.
Oba apPekTa NCNONb3YIOTCA B PEHTFEHOBCKUX TPYbKax



OCHOBHbIMU KOHCTPYKTUBHBIMW 3/1€MEeHTaMU Takmx TPybok SIBASOTCA memannuveckue
Kamod u aHod. B peHTreHOBCKMX TpybKax 31eKTPOHbI, UCMYLLEeHHbIe KaTOAO0M, YCKOPSIOTCS
nos AEeWCTBMEM Pa3HOCTWU S/IEeKTPUYECKMX MOTEHLMANIOB MeXAYy aHOAOM U KaToAOM WU
yAapaoTca o6 aHoa, rae MpoOMCXOAMT WX pe3koe TopmoxkeHwe. [lpn 3ToM 3a Cuér
TOPMO3HOI 0 U3/ly4eHUS MPOUCXOAUT reHepauusa U3ly4eHns peHTreHOBCKOro AMana3oHa, 1
OAHOBPEMEHHO BbIOMBAIOTCA 3/1€KTPOHbI U3 BHYTPEHHUX 3/1eKTPOHHbIX 060/104eK aTOMOB
aHoga. [lyctble mecta B obosioukax 3aHMMAOTCA APYrMMM d1eKTpoHamu aTtoma. B
HacToslLee BPeMS aHOA bl U3roTaB/NMBAOTCSA 1aBHbIM 0Opa3oM 13 KepaMnKm, NPUYEM Ta NX
4acTb, KyZAa YAApSAOT 3NeKTPOHbl, — 13 moamnbaeHa nam mean. B npoyecce yckopeHus-
mopmoxceHUss nuwb 0Kkono 1% KuHemuyeckol 3SHepa2uu 31eKMpPOHA udém Ha
peHmeaeHoB8CKoe u3sny4vyeHue, 99% s3Hepauu npespaw,aemcs 8 menno.
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PeHMZEHOBCHUC NYyLL




YcKopuTenu YyacTtul,

PeHTreHOBCKOE M3/1ly4YeHME MOXHO MOJy4aTb TAKXKe M HA YCKOPUTENSX 3apsKeHHbIX
yacTuy. Tak Ha3bIBAeMOE CUHXPOTPOHHOE WM3/lyYeHWEe BO3HWKAET MPU OTKAOHEHUMU
MyYykKa YacTuL, B MAarHUTHOM MOJie, B pe3y/bTaTe Yero OHM UCMbITbIBAOT YCKOPEHWE B
HanpaB/JeHUW, NEPNEHANKYASAPHOM UX ABMXKEHMIO. CUHXPOTPOHHOE M3/yYeHne UMeeT
CMIOWHOWN CNEeKTP C BeEpXHeW rpaHuuen. MNpu cooTBeTCTBYOWMM 06pa3om BbiIOpaHHbIX
napameTpax B CNEKTPE CUHXPOTPOHHOIO NU3/Ty4EHUS MOXHO NMOYYUTb M PEHTFEHOBCKME
Nyum

.




B3anmoaencTtBume c BelWwecTBOM

ANnHa BO/IHbI PEHTreHOBCKUX JlyYyel CpaBHMMa C pa3MepaMy aTOMOB, MO3TOMY He
CylW,ecTByeT MaTepuana, W3 KOTOPOro MOXHO 6bi10 Obl M3roTOBUTH /MH3Y AAA
peHTreHoBcknx nyyen. Kpome Toro, npu nepneHoukynsipHom nadeHuu Ha N0BePXHOCMb
peHmezeHosckue aAy4yu noYymu He ompaxcaromcsa. HecMoTpa Ha 3TO, B PEHTreHOBCKOM
onTuKe 6bl1M HanAeHbl CNoCcobbl MOCTPOEHMS ONTUYECKMX S/IEMEHTOB A1 PEHTIFEHOBCKMNX
nyyen. B 4aCcTHOCTM BbIICHU/IOCh, YTO UX XOPOLLIO OTPaXkaeT asiMas






Moa ¢homonoznoweHuem NOHMMAETCA npouecc BoibnBaHMA GOTOHOM 31eKTPOHa M3 060/104KM aTOMa,
ANns yero Tpebyetcs, 4Tobbl 3Heprus poToHa Oblna 6osblIe HEKOTOPOrO MUHUMANbHOMO 3HaYeHUs. Ecnu
paccMaTpMBaTb BEPOSTHOCTb aKTa MOM/IOWEHNS B 3aBUCMMOCTU OT 3HEPrMn GOTOHA, TO NPU AOCTUXKEHUN
onpeAenéHHON SHEpPrum BEPOATHOCTb Pe3ko BO3PACcTaeT A0 CBOEr0 MAKCMMAJAbHOrO 3HauyeHus. Ans
6osee BbLICOKMX 3HAYEHUN SHEPruM BEPOATHOCTb HEemnpepbiBHO YMeHbllaeTcs. Mo npuynHe TakoMm
3aBMCUMOCTUM FOBOPAT, YTO CYLLECTBYET rpaHMLLA NorioweHns. MecTo BbIBUTOro npm akTe MOr/IoLEeHMS
3/1eKTPOHA 3aHUMAET APYrOoM SN1EKTPOH, MPW 3TOM UCMYCKAETCS U3YYEHUE C MEHbLLEN SHepren GOTOHa],
MPOUCXOANT T. H. NpoLecc GpayopecLeHLUN.

PeHTreHOBCkMIM POTOH MOXET B3aMMOAENCTBOBATb HE TOJIbKO CO CBSI3aHHbIMUW 3/IeKTPOHAMM, HO U CO
cBobOAHbIMK, a Takxe cnabocBaA3aHHbIMKM 3neKTpoHamu. [lpoucxoauT paccesHue GOTOHOB Ha
3/1eKTPOHAX — T. H. KOMNMOHOBCKOe paccesHue. B 3aBUCMMOCTU OT yria paccesiHus, AJIMHA BOJIHbI
boTOHa yBeNYMBAETCS Ha OMNpeAeNéHHYI0 BeNMYMHY UM, COOTBETCTBEHHO, SHEpPrusi yMeHbluaeTcs.
KomnToHOBCKOE paccesiHve, MO CpaBHEHWIO C GOTOMOr/IOWEHNEM, CTAHOBUTCA npeobnagatowmm npum
6osiee BbICOKMX 3HEpPruax GoToHa.



Buonornyeckoe Bosaencreme

PeHmezeHosckoe u3snyyeHue ssasemcs uoHusupyrujum. OHO BO3AENCTBYET Ha TKaHW
XMBbIX OPraHM3MOB M MOXEeT OblTb NMPUYMHOWM lyvyeBOU HOSe3HKM, SIy4YeBbIX OXOroB W
3/10KayecTBeHHbIX onyxosen. [lo npuynHe 3Toro npwm paboTte C PeEHTreHOBCKUM
n3nyvyeHmem Heobxoammo cobatogaTe Mmepbl 3aWnTbl. CYMTAETCH, YTO NOpPaXKeHWe NpsAmMo

MPONOPLMOHANBHO NOM/OWEHHOM A03e U3ayyYeHusa. PeHTreHOBCKOe U3lyYeHne iBAsieTCs
MyTareHHbIM GpaKTOpPOM.




Eilter:Non

PeHTreHoBCKME /lyyn CNOCOBHbI  BbI3biBaTb Yy  HEKOTOPbIX BeELLeCTB CBeYeHue
(bnoopecueHLMio). ITOT IGPeKT MCNONAb3YeTCs B MEAULMHCKOUM AUMArHOCTUMKE MpwU
peHTreHockonuu (HabsoaeHne wun3obpaxkeHUa Ha GaOpecUUpyoOWeM 3KpaHe) U
PEHTFEHOBCKOM CbEMKe (peHTreHorpadpum). MeanumnHckne POTOMNNEHKM, KaK MPaBuUO,
NPUMEHSOTCS B KOMOMHALMM C YCUAUBAKOLWMMM SKPAHaMM, B COCTaB KOTOPbIX BXOAAT
PEHTreHOIIOMUHOGDOPBLI, KOTOPbIE CBETATCSA NOA AEUCTBUEM PEHTFEHOBCKOIO U31yYEHUS U
3aCBEeYMBAIOT CBETOUYBCTBUTENbHYIO GOTOIMYNBLCUIO.



Mpy NOMOLLM PEHTrEeHOBCKMX IyYEN MOXHO «npocsemumb» Yenosedyeckoe meno, B
pe3y/nbTaTe 4Yero MOXHO MOAy4YUTb M30bpaxkeHMe KOCTeW, a B COBPEMEHHbIX
npmbopax 1 BHYyTPEHHUX OPraHOB

BoiiBneHve aedekToB B M34eMAX C MOMOLLbIO PEHTrEHOBCKOrO M3JyyYeHuUs
Ha3blBaeTCs peHmaeHosckol deghekmockonuell

B maTepuanoBegeHuu, kpuctannorpadum, Xummm u 6UOXMMUU pEHTTEHOBCKUE JTyUn
MCNONb3YIOTCA AN BbIACHEHUS CTPYKTYpPbl BELWECTB HAa aTOMHOM YPOBHe npu
noMowm ANPPaKLMOHHOINO pacCesHUs PEeHTFeHOBCKOrO W3/y4veHusi. M3BeCTHbIM
NprMMepoM siBasieTcs onpedeneHue cmpykmypsi JJHK




Mpy nNoMOLWM PEHTreHOBCKMX Jiydyeh MoXeT OblTb onpeAenéH XMMUYECKUA
COCTaB BeLLecTBa. 70T aHa/IUTUYECKUM MeTOoZ Ha3blBaeTCA
peHmeeHognyopecyeHmMHbIM aHANU30M

PenmzeHomepanus — pasgen Ay4eBOW Tepanuu, OXBATbIBAIOLWMA TEOPUIO U
MPaKkTUKy fie4ebHOro NpUMeHeHNa PEHTIEeHOBCKMNX JTyYen.




[lpe3eHTaL IO BbINO/IHUAA:
yyeHuMua 11-A K/1acca
Anuesckon ATT
HepHaBckaa KapuHa



