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M cTOYHNKH - PEHTIEHOBCKOT'O

H3J1YYECHUA
PeHTreHoBCcKMeE JTy4Yn n3ny4arTcsa npy 6onbLumnx
YCKOPEHUAX 3IIEKTPOHOB.
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EcrecTrBeHHbBIC HUckyccTBeHHBIE

PeHTreHOBCKUM

amnrapar AtoMHas
% KTPOCTaHIINS
HeuntponHsie SJICKTPOCTAHIL
3BE3/IbI

KuHeckorn MoHUTOpA




Cepusa nsobpakeHnu
ConHua, nonyyYeHHbIX
obcepBaTopunen
"Yohkon". BuagHbl
BPEMEHHbLIE Bapuauum
MSIFTKOro
PEHTIEHOBCKOrO
N3Ny4YeHns.
HabntoneHus
BbIMOMHANNCH Ha
Teneckone,
PErnCTpUpyroLLLEM

KBAHTbI



[ lppeMHUKH PEHTITEHOBCKOIO
WBITy4YCHUS

OOHapyKMBaOT PEHTTEHOBCKHUE JIY4H 0 UX CLIOCOOHOCTH BBI3bIBATh ONPEEICHHOE CBEICHUE
HEKOTOPBIX KPUCTAJUIOB U JEHCTROBATH HAa (POTOIUICHKY.

B ntobon coBpemeHHOU pusnyeckom naboparopumn, 3aHMMaroLLLENCs npobnemMamm aaepHoOu

dU3NKM Nnm n3y4eHnemM KOCMUYECKNX NyYen, M@XKHO YBUEETbL NpMBop, HOCALLMA UMSA ero
n3obpetarens, — kamepa BunbcoHa.




LIepBOOTKpRIBATEIIN

PeHTreHoOBCKOe nsnyuyeHume 6bi/10 OTKPbITO HEMELIKUM
¢dun3nkom B.PeHtreHom (1845-1923). Ero nmsa
YBEKOBEUYEHO U B HEKOTOPbIX APYrux cpmanuyeckux
TepPMMHAX, CBA3AaHHbIX C 3TUM U3JZTyYEeHUNeM:
PEeHTreHOM Ha3blBaeTCsA/MexxayHapoaHasa eAMHMUA
A03bl MOHU3UPYHOLLEro U3JslydyeHus; CHUMOK,
cAeNlaHHbIA B peHTreHOBCKOM annapare,
Ha3blBaeTCA peHTreHorpaMMoun; obnacrb
PaAMoOJIOrM4eCcKomn MeAnLUmnHbl, B KOTOPOM
MCNONIb3YHOTCA PEHTreHOBCKMeE N1yum ans
ANArHOCTUKMU U fiedeHus 3abonesaHunm,
Ha3blBaeTCA PEHTreHoJIormemn.




OnucaHne OCHOBHBIX 3KCHEPHMEHTA.
HCCIIEI0BAHUA

F
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PeHTreH oTkpbla n3nydeHve B 1895. lNpoBoAs sKCNEPUMEHTLI/C KaTOAHbIMU
nyyamu/(NoTokaMun a/1eKTPOHOB B pa3psaaHbIX,Tpybkax), OH 3aMeTus, 4YTo
PacnoJIOXXeHHbIN B6/1M3M BaAKYYMHOW TPpYOKM 3KpaH, NOKPbITbIN
KPUCTAN/IMYECKUM LMAHOMNIATUHNUTOM Bapus, ApKO CBETUTCH, XOTS caMa
TpybKa 3aKkpblTa YepHbIM KapToOHOM. [danee PeHTFeH yCTaHOBWUA, UTO
NpOHMKatowWwasa cnocobHOCTb O6HapPY>XEeHHbIX UM HEN3BECTHbIX JTYYEN,
KOTOpble OH Ha3Bas X-siydaMuy, 3aBUCUT OT COCTaBa MnoraoLarLlero
matepuana. OH NonyuYnn Takxe n3obpaxeHme Kocten cobCcTBeHHON PYyKH,
NMOMECTMB ee MeXxAay pa3psaHon TpybKoM C KaToAHbIMW TydaMn U SKPaHOM
C MOKpPbITUEM U3 UMaHoNNaTuHUTa 6apusa. 3a oTKpbITUEM PeHTreHa
nocnenoBann 3KCNepuUMeEHTbl APYrux nccnegosarenen, o6HapyXmBLINX
MHOIO HOBbIX CBOMCTB U BO3MOXHOCTEN NMPUMEHEHNSA 3TOI0 U3JTyYEHMUS.
Bonbwon Bknaa sHecnu M.Jlaya, B.®Opugpux v MN.KHUNNWUHT,
NnpoAeMOHCTpupoBaBLluMe B 1912 andpakuno peHTreHOBCKOro U3ny4yeHus
Npu NpoxoXxaeHun ero yepes kpucrtann; Y.Kynuax, kotopbii B 1913
n306pen BbICOKOBAaKYYMHYIKO PEHTIEHOBCKYIO TPYOKY C nogorpeTbiM
KatoaoM; .Mo3nun, yctaHoBmuBLlwNM B 1913 3aBUCMMOCTb MexXAy AJIUHOM
BOJIHbl U3/TY4YEHUA N aTOMHbLIM HOMEepOM anieMeHTa; . n J1.bparru,
noayuYnBWwUE B 1915 HODETEBCKYO NPEMUIO 3@ Pa3pabOoTKy OCHOB
PEHTIEHOCTPYKTYPHOIr0 aHasmm3a.



OCHOBHBIC CBOMCTBA PEHTTCHOBCKOTO
M3JTYYCHUS

- NHTepdepeHUmns

< Ondopakums peHTreHoOBCKUX NyYen Ha
KpUcTaninyeckoun peLueTke

- bornbLUada NpoHUKatoLLasi CoCOOHOCTb




IIpumMeHeHe B TEXHUKE

PEHTreHOBCKOE U3NYUYEHUNELHEBMAMMOE U3NYUYEHNE, CNOCOOHOE NPOHUKATbL, XOTS W B pasHOM
CTeneHn, BO BCE BELLECTBA.

Kak 1 BUOUMbIN CBET, PEHTIEHOBCKOE U3Ny4YyeHMe Bbi3blBAET/MoYepHeHNe POTONMSIEHKN. DTO ero
CBOMCTBO MMEET BaXKHOEe 3HayeHwe Ans MeanunHbl, MPOMbILLIIEHHOCTU U HAYUYHBIX
nccnenosaHun. NMpoxoasi CKBO3b UCcNnenyembl 06beKT ninaaas 3aTemM Ha POTONIEHKY,
pPEHTreHOBCKOe Mn3siydyeHmne n3obpaxkaeT Ha HEN ero BHYTPEHHIOK CTPYKTYpY./lMockonbKy
NpoOHUKaloLWwas cnoCobHOCTb PEHTreHOBCKOIro U3MTYYEHUS pasfindHa A1s pa3HbliX Matepuanos,
MeHee rpo3payvHblie 415 Hero Yyactm obbvekTa Aatox 6onee cBeWible y4acTKM Ha POTOCHUMKE, YeM
Te, Yepes3 KOoTopble U3flydyeHmne npoHMKaeT Xopowo. Tak, KOCTHBIE TKaHW MeHee Npo3payYHbl AMs
PEHTréHOBCKOro U3/1y4eHns, YeM TKaHU, U3 KOTOPbIX COCTOUT KOXa U BHYTPEHHWE OpraHbl.
[Mo3TOMY Ha peHTreHorpamMmme Koctun ob603Havarcsa Kak 6onee ceBeTnble y4acTku n 6onee
Nnpo3payHoe AN1s U31y4YeHUs MecTo rnepenomMa MoxeT ObiTb 4OCTAaTOYHO /Ierko 0bHapyXeHo.

PeHTreHOBCKas CbeMKa MCMOMIb3YETCS Tak)Ke B CTOMATO/1I0rnM Ans obHapyXXeHus Kapueca u
abclLeccoB B KOpHAX 3y60B, a Tak)Xe B NMPOMbILLIEHHOCTN ANS 06Hapy>XeHUs TPEeLMH B JINTbE,
nnacTtMaccax u pesuHax.

PeHTreHOBCKOE U3NYyYEHME UCMNONBb3YETCA B XUMUKU AN aHa/IM3a COeAUHEHUN N B DU3MKe ANs
NCCNeaoBaHUsa CTPYKTYpbl KpUcTanioB. Ny4yoK peHTreHOBCKOro U3ny4YeHunsl, Npoxoas Yepes
XMMUYECKOE COeINHEHNE, BbI3bIBAET XapaKTePHOE BTOPUYHOE U3NYUYEHME, CNEKTPOCKONMNYECKUNA
aHanM3 KOTOpOro No3BosiISeT XMMUKY YCTaHOBUTb COCTaB coeanHeHus. Mpu nageHnu Ha
KPUCTanM4ecKoe BeLLEeCTBO Ny4YOK PEHTFEHOBCKMX TYUYEN pacCeEMBAETCSH aTOMaMn KpuUcTanna,
NaBasi YETKYO MPaBUIbHYIO KapTUHY NATEH M NMOJIOC Ha POTOMAACTUHKE, MO3BONSIOLLYHO
YCTaHOBUTb BHYTPEHHIOK CTPYKTYpPY KpucTasna.




[IpUMEHEeHNEe PEHTIEHOBCKOro U3NYyUYeHUS NpU IeYEHUN paka OCHOBAHO Ha
TOM, YTO OHO ybuBaeT pakoBble KNeTkn. OaHaKO OHO MOXET OKa3aThb
HeXxenaTenbHoe BNUAHME N Ha HOPMalibHble KAETKWU. Mo3ToMYy npu

Hesnrgueme /on s B#xIM PEHTIEHOBCKONO NU3NYYEHUS A01IXKHA
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HeBuanMble s1yum nevyaTt onyxosib

PaguaunoHHasa cenekumsi — Hayka o4eHb Morogasi. 3TO MOXET NoKa3aTbCs CTPaHHbIM, Tak Kak
MyTareHHOe AencTBMe paanaumm beiro oTKpbITo elle B cepeanHe 20-x rogoB. Ho MHorne
y4€eHble, 3Hasi, YTO BOMbLUIMHCTBO BO3HMKAIOLWMX MyTaunmn BpeaHbl, cYMTany npuMeHeHne
N3ryyYeHun B cenekumnm coBepLleHHo 6ecnepcnekTUBHbIM.




BiusHUEe HaA 300pPOBBE UEIIOBEKA

)Ony4YeHne B OOMbLUNX KONMYECTBaX Bbi3bIBAET fy4eBY0 OONe3Hb




CriocoObl 3alUThHI OT OTPHULATEILHOTO BO3JICHCTBHUS
PEHFPEHOBCKOIO U3IYYECHUS

JKpaHaMM MOryT 3aliMLLaTbLCA OKOHHbIE
NPOEMbI N CTEHbI 30aHUN U COQPYXKEHUN,
HaxXoOsLWMXCA No4 BO3AENCTBUEM
arieKTpoMarHMTHoro nany4deHua (OM»N).

Bpaun, paboTatoLme’y peHTreHOBCKNX
arnnapaToB, CTanu 3alnLLaTbCA CBUHLIOBbLIM
9KpaHOM: CBMHEL, — 3TO KakK Obl 3aLlUuTHas
BpoHSA, OH HE NPOMNyCcKaeT PEHTIEHOBCKUX
ny4ven.




