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PEHTI’EHOBCKI/IEZ JIYUHAU




OTKpbITHE PEHTITeHOBCKUX JIy4YeH

Pentren Bunbrensm (1845—1923) — nemenkuii pusuk, orpeiBiuii B 1895 T
KOPOTKOBOJIHOBOE 3JIEKTPOMArHUTHOE U3JIyYEHHE — PEHTIEHOBCKHUE JTYYH.

B xonme XIX Beka BceoOitiee
BHUMaHNE (PU3MKOB IIPUBJIEK
ra30BBIN pa3psl MPU MaJIOM
naBjieHuu. [Ipu 5TUX yCIOBUAX B
razopaspsaHoi TpyOKe
CO3/1aBaJIMCh MOTOKU OUYE€Hb
OBICTPBIX JEKTPOHOB. B TO BpeMs
WX Ha3bIBAJIA KATOJHBIMU JTyYaMHU.
[TIpupona 3Tux nydeu enie He
ObLIa C TOCTOBEPHOCTHIO
ycTaHoBjieHa. I3BeCTHO ObLIO
JMIIb, YTO ATH JTy4U OCPYT HAYAJIO
Ha KaToJie TPyOKH.




OTKpBITHE PEHTIEHOBCKHUX JIy4en

3aHSABIIKMCH UCCIIEOBAHUEM KaTOIHBIX JTyueld, PEHTreH 3aMeTu1, 4To
(boTOIIaCTUHKA BOJIM3H pa3psAHON TPYOKH OKa3bIBaJIaCh 3aCBEUCHHON JlaKe
B TOM CJly4ae, Korja oHa Obljia 3aBepHyTa B uepHyo Oymary. ITocie aToro
eMy yIaJIOCh HAOMIOAATh €lIe OAHO OUYCHb ITOPA3UBIILIEE €T0 SBJICHUE.
BymaxHBI 9KpaH, CMOYCHHBIM PaCTBOPOM IIJIATUHOCUHEPOIUCTOTO Oapus,
Ha4YMHaJ CBETUTHCS, €CIIM UM O00epThIBaIach paspsiaHas Tpyoka. [Ipuyem
Koraa PeHTren aepkan pykKy Mexay TpyOKoH 1 9KpaHOM, TO Ha dKpaHe
OBLIM BUIHBI TEMHBIE TCHU KOCTEW Ha (DOHE O0JIee CBETIbIX OUEPTAHUM BCEH
KHCTH PYKH.

VYueHblil HOHSI, YTO NP padbOTe pa3psaAHON TPYOKH BOZHUKAET KAKOE-TO
HEU3BECTHOE paHEe CHIIBHO ITPOHUKaroliee n3nyueHue. OH Ha3Bal ero X-
Jy4yamu. BrociiencTBuu 3a 3TUM U3IIYYEHUEM MIPOYHO YKPENMUIICI TEPMUH
«PEHTTEHOBCKUE JIyUn.

Pentren oOHapy>kuii, 4TO HOBOE U3JTYYEHHUE MOSBIISIIOCH B TOM MECTE,
1€ KaTOAHBIC JTy4H (ITOTOKU OBICTPBIX AJIEKTPOHOB) CTAIKUBAIUCH CO
CTEKJITHHOW CTEHKOU TPyOKH. B 3TOM MecTe CTEKIIO CBETUIIOCH
3€JICHOBATHIM CBETOM.

[Tocnenyromme onbIThl MOKA3AJIM, YTO X-TyYd BO3ZHUKAIOT IIPU
TOPMOXKEHUHU OBICTPBIX AJIEKTPOHOB JIFOOBIM MPENSATCTBUEM, B YACTHOCTH
METAJJINYE€CKUMHU AJIEKTPOJIAMMU.



CBOMCTBA PEHTITCHOBCKHX JIyUeH

JIyun, OTKpBIThIE PEHTTeHOM, 1€MICTBOBAIM HAa (POTOIIACTUHKY, BBI3bIBAIU
MOHU3AIMIO BO3/TyXa, HO 3aMETHBIM 00pPa30M HE OTPa)k)aauch OT KaKUX-IHOO
BEIIECTB U HE UCTBITHIBAIN MPEIIOMIICHUS. DJIIEKTPOMArHUTHOE TIOJIEC HE
OKa3bIBAJI0O HUKAKOTO BIIMSHUS HA HAIPABIICHUE UX PACIIPOCTPAHCHUS.

Cpa3y e BO3HUKIIO MPEANOI0KEHNE, UYTO PEHTTEHOBCKUE YUY — 3TO
3JIEKTPOMATHUTHBIE BOJIHBI, KOTOPBIE U3TYYAKOTCS [P PE3KOM TOPMOKEHUU
3JIEKTPOHOB. B OTiiMumMe OT CBETOBBIX JIYUY€ BUIMMOIO yYacTKa CIIEKTPa U
YIABTPAPUOIETOBBIX JIy4Y€ pEHTT€HOBCKUE JIyUYHd UMEIOT TOPa3/10 MEHBIIYIO
JUTMHY BOJHBI. VIX JyTMHA BOJIHBI TEM MEHBIIIE, YeM OOJIbIIIE SHEPTUS
3JIEKTPOHOB, CTAIIKABAIOIINXCSA C MIPENATCTBUEM. bosbiias mpoHUKaromas
CIIOCOOHOCTH PEHTTCHOBCKUX JIYUY€H U MIPOUYKE UX OCOOECHHOCTH
CBSI3BIBAIMCh UIMEHHO C MaJIOW JUIMHOM BOJIHBL. HO 3Ta ruroresa Hyxaanach
B JI0Ka3aTeIbCTBAX, U JOKA3aTeIbCTBA ObUIM MOMYYEHbI cIycTs 15 net mociie
cMmeprtu PeHTrena.



JInppakuusa peHTIeHOBCKUX JIy4YeH

Ecnu peHTreHOBCKOE M3TyYeHUE MPEACTABIISIET COOOM
3JICKTPOMArHUTHBIE BOJHBI, TO OHO JIOJKHO OOHAPYXKUBATh AU(DPAKIIUIO —
SBJICHUE, MPUCYIIIEE BCEM BUAaM BoJiH. CHavasa mponycKaiu
PEHTTCHOBCKHUE JIy4YH YEPE3 OUYCHb Y3KHUE IIEJIU B CBUHIIOBBIX IIACTUHKAX,
HO HAYETO MOXOXKETO Ha TU(PaKIMI0 00HAPYKUTh HE yaaBaloch. Hemenkuii
¢uszuk Makc Jlays npeamnoaoxui, 4To JJIMHA BOJHBI PEHTI€HOBCKUX JTy4eH
CJIMILIKOM MaJia JIIsl TOTO, YTOObI MOYKHO OBLIIO OOHAPYKUTh TU(PAKIIHIO
9TUX BOJH HAa UCKYCCTBEHHO CO3/IJaHHBIX MPEHSATCTBUSIX. Benb Hemb3s
caenarh menu pazmepoM 10-8 cM, TOCKOJIBKY TAaKOB pa3MeEpP CAMUX aTOMOB.
A YTO €CJIM pEHTIT€HOBCKHUE JIyUYd UMEIOT TPUMEPHO TAKYIO KE JJTUHY
BOJIHBI? Torma octaercsi €IMHCTBEHHAs BO3MOXKHOCTD - UCIIOJIb30BaTh
KpucTajibl. OHM OPEACTABIISIIOT COOOM YIOPSI0YEHHBIE CTPYKTYPHI, B
KOTOPBIX PACCTOSHUS MEXKIY OTACIbHBIMU aTOMaMU IO MOPSIAKY BEIMUYUHBI
pPaBHBI pa3Mepy caMux atoMoB, T. €. 10-8 cm. Kpucramn ¢ ero
MEPUOIUYECKON CTPYKTYPOM U €CTh TO €CTECTBEHHOE YCTPOMCTBO, KOTOPOE
HEU30€KHO JTOJHKHO BBI3BATh 3aMETHYIO AU(PAKIIUIO BOJIH, €CJIU JJIMHA UX
OJIM3Ka K pa3MepaM aTOMOB.



JInppakuusa peHTIeHOBCKUX JIy4YeH

VY3Kkuil Ty4oK pEeHTTE€HOBCKUX JIy4eil ObLI
HaIIPaBJICH Ha KPUCTAJLI, 32 KOTOPbIM ObLi1a
pacronoxeHa QororiacTuHka. Pesynbrar
IIOJIHOCTBIO COMIACOBAJICS C CaMbIMU
ONTUMHUCTUYECKUMHU OXkuaaHussMu. Hapsiny
C OOJIBIIIMM LIEHTPAJIbHBIM IISTHOM,
KOTOPOE JaBaju JIy4H,
PacIpOCTPAHAIOMINECS IO MPSIMOMU,
BO3HHKJIM PETYISPHO PACIIOI0KEHHBIC
HEOOJIBIINE MATHBIIIKHA BOKPYT
HeHTpaiabHoro nsatHa (puc.l). IlosiBaenue
STUX MATHBIIIEK MOXKHO ObLJIO OOBSICHUTB
TOJIbKO AU(PAKIINEH PEHTTEHOBCKUX JIyUeu
Ha YIOPSJIOYEHHON CTPYKTYpPE KpUCTAILIA.

WccnenoBanve n1uppakiiiOHHOM
KapTUHBI TTO3BOJIMIIO ONIPEICTUTh JJIUHY
BOJIHBI PEHTI€HOBCKUX Jiyuen. OHa
OKa3aJ1aCh MEHBIIIE JJIMHBI BOJTHBI
YIABTPAPUOIECTOBOIO U3TYUEHHUS U TIO
MOPSJIKY BEJIMYMHBI ObLJIa paBHA pa3zMepam
atoma (107 cm).




IlpuMeHeHe PEHTICHOBCKUX JIyUen

PeHTreHOBCKHME JIyYu HAIIUIA C€0€ MHOTO OYEHb BaYKHBIX MPAKTUYECKUX
IIPUMEHEHUN.

B MCIUINHC OHU ITPUMCHAIOTCA AJIA IOCTAHOBKH ITPABUJIBHOI'O JUArHo3a
3360H€B3HI/IH, a TAKKC IJIA JCUCHHA PAKOBBIX 3a00JIeBaHUIA.

Becbma oOIIMpHBI IPUMEHEHUSI PEHTTCHOBCKUX JIyUei B HAyYHBIX
uccienoBanusax. [lo nudpakimoHHON KapTUHE, JaBa€MON PEHTTE€HOBCKUMU
Jly4aMu MPU UX TPOXOKICHUU CKBO3b KPUCTAJUIBI, YIAETCSA YCTAHOBUTD
MOPSIIOK PACIIOJIOKEHUSI aTOMOB B IIPOCTPAHCTBE - CTPYKTYPY KPUCTAJIIIOB.
C moMouIp0 peHTTeHOCTPYKTYPHOIO aHAIN3a yIaeTcsl paciudpoBaTh
CTPOEHHE CIIOKHEHIIINX OPTraHUYECKUX COCAMHEHMH, BKItoyas Oenku. B
YaCTHOCTH, ObLIa OMpEIeTIEHa CTPYKTYpa MOJIEKYJIbI TeMONIIOOMHA,
COAEPKAIIEU AECATKH THICSY aTOMOB.

OTHU JOCTHKEHUS CTaJll BO3MOXKHBIMU OJ1arojiapsi TOMY, 4TO JIJTMHA BOJHBI
PEHTIE€HOBCKUX JIy4€l OY€Hb MaJla, - HMEHHO MTO3TOMY YAAJI0Ch «YBUJIEThH)
MOJIEKYJISIPHBIE CTPYKTYPHI.

N3 apyrux npruMeHeHU PEHTI€HOBCKUX JIyYe€ OTMETUM PEHTICHOBCKYIO
e (PEKTOCKOIMII0 — METOJ 00HAPYKEHMS PAaKOBHUH B OTJIIMBKAX, TPEIIMH B
peyibcax, MPOBEPKU KA4€CTBA CBAPHBIX IBOB U T. JI. PEHTreHOBCKas
ne(peKTOCKOIMs, OCHOBaHA Ha U3MEHEHUH ITOIVIOIICHUS PEHTTEeHOBCKUX
JIy4€H B U3JICJIUU TIPU HAJTMYMU B HEM I1OJIOCTH WJIM HHOPOIHBIX
BKJIFOUECHUU.






