- +  MU3BECTHY - . ' :
TOMCKOIO OPAEHA TPYJOBQOIroO KPACHOIo 3HAMEHH I[TOJIMTEXHMHUYECKOI'O
Tom 70, BblI. 2 UHCTUTYTA amenu C. M. KHPOBA 1951 r.

MMNYJbCHASl PEHTTEHOI'PA®USI
A. A. BOPOBbEB

B pase ciyuaeB umeercs HEOOXOLHMOCTL (DHKCHPOB4aTH B I[IPOCTPAHCTBE
[OJIOXKCHHE TeJaa, ABHXKYyHlerocs ¢ 60/bliOH CKOPOCTBIO B Cpeje, HEmpo3pau-
HOH 145 BHAMMOro cBera. Hanpumep, HeoO6xomumo ¢ororpadupoBaTh ABHXKY-
I{Hecs YaCTH MAaulMH, CKPBITHE KOXYXOM OT HENOCpPeACTBEHHOIO HaO/I0JEHus,
(DUKCHPOBAThH OTJEJBbHHE 3Tallbl PA3BHUTHS I[IPOLECCAa B3PbiBa, LEMHOH peaxuuw,
JBHXEHHA CHApAAa BHYTPH HEOPO3PAYHOro A BHAHMOro cBera 06/aKa rasos,
YCTaHOBJICHHE HQIPSAXKEHHOIO COCTOSIHHA KPHCTA/NJIHYECKOH pelleTKH NpH YHpy-
roit pedopmauun u npod. B aTHX cayyasix, KOTrJa BUAUMEIH CBET He JaeT BO3-
MOXHOCTH NMOJIYUHTh H300pPaXKe€HHE, MOXHO NPHOErHYTh K IOMOIUM XECTKOro
PEHTI'€HOBCKOI'O H3JYy4YeHHs. : .

CpenHsasi CKOPOCTh AETOHALHH B3pHIBUaTHX BemecTB gocturaet 5000 a/cex.
C TakHMH e CKOPOCTAMH PacClPOCTPAHAIOTCS YIPYTrHe YAapHLIE BOJHH B CTaJH.

[losnyyennae Ha peHTreHOTpaMMe OTYETJHBOrO HEPasMHTOIO H300paXeHHus,
HampHMep, OHICTPO JeTAleHl NOYJH, BO3MOXHO, €C/IH 3Kcmo3uuus Oyper nmopsan-
ka 10-% cex u Meubme. [eHEpHPOBaHHE PEHTre€HOBCKHX JydeHd B TeUeHHE Ta-
KOr0 KOPOTKOTO INPOMEXYTKa BPEMEHH MOXKHO INPOH3BOAHUTL NYTEM IMOAA4H
Ha PEHTreHOBCKYIO TPYyOKYy CTO/b 2€ KPaTKOBPEMEHHOIO HMIYJbCa Hallpske-
HAsg. Jlpyrie BO3MOXHHE CHOCOOH MNOJYYEHHS KPAaTKOBPEMEHHOH BCIBIUIKH
PEHTreHOBCKOI'0 HM3/YYEHHsl, HANpaBJIeHHOTO Ha OO'BEKT, Kak-TO: MMIYJbCHOE
HarpeBaHHWe KaToJa, PEHTIE€HOBCKOH TPYOKH HJIH OTKDHTHE KaKOH-TO 3aJBHXKKH,
NOMEIIeHHON MeXJy HCTOUHHKOM JydeH H 06bEKTOM, MOTYT JAaTh 3KCIO3HUHIO,
BeposiTHO, nopsizka 10~* cex n Goavme. [Ipu sTOM npeanoaaraercs, 4To Hanps-
KEeHAe MEXJy 3/J1EKTPOAaMH TPYOKH MPHIOKEHO NJIHTENBbHO, YTO HMEET TaKxkKe
CBOH CJa6ble CTOPOHH CPABHHUTEAbHO C HMIYJbCHOH MoJauyeli HanpsxKeHus.

B 1937 r. aBTOpOM: CTaTbU B BHICOKOBOJBTHOH Ja6opaTopuu CuOUPCKOro
(HU3HKO-TEeXHHYECKOrO0 HHCTHTYTA OHJIH Pa3paloTaHBl OCHOBEI MeTOJa M CXEMB
HMNYJ/JIbCHOH peHTreHorpaduu. PaspaboTanHas MeTOAMKA yCHEIIHO NpHMEHANach
K HCC/JAEZOBAHHIO pAja ABJEHHH, IIPOTEKAIOIIHX C 60JAbpHION CKOPOCTBHIO, H OHIA
opopmaena 3asgBkOH Ha aBTOPCKoe cBHAeTeabcTBo 10 mapra 1938 r, Ne 193/2
B Otzene nmo jeaaMm usobperennit HKOIT CCCP.

CxeMa YCTAaHOBKH [Jisi MMIY/JbCHOIO TI€HEePHPOBAHHSI PEHTTE€HOBCKHX JYyuel
 6bla mpejJoXKeHa CaAeAyIoulas: Ha PEHTIeHOBCKYI0 TPYOKYy CHHXPOHHO C (uk-

CHPyeMBIM siBA€HHEeM B JAaHHHIH MOMEHT IOJAeTCd HMIYJIbC HANPSAKEHHS OT
reHepatopa UMNYJbCHHX HaNpAXEHHA. '

Jlas npou3BOACTBAa PEHTTEHOBCKOTO CHHMKa B TeYEHHE KOPOTKOr'0 BpeMeHH
JIEHCTBHSI PEHTIeHOBCKHUX Jyued HeoOXO0UMO HMETL BO3MOXHO GOJBLIYIO HHTEH-
CHBHOCTb H3Jy4YeHHs, AOCTaTOYHYIO /A TOro, YTOOH NPOHH3aTh OGBEKT H 3a-
¢ (pukcupoBaTh Ha OTOIJIEHKE €ro TeHeBoe H300pakeHue.

M3BecTHO, UTO HMHTEHCHBHOCTH INOJHOrO PEHTreéHOBCKOTO u3/JyueHHs yBe-
JHYHBAeTCs MPONOPLHOHAJBHO KBaJpaTy HaNpAXeHHd MEKAY 3JIeKTPOJaMH
TpyOKkH (KpUBBIE YJbpesi) U BeJIHUYHHE TOKd, MNPOTEKAMIIEro uepe3 TPYOKY
(xpuBnbie [loBHiie). ,

Jas ymMeHbIIE@HUS 3KCIHO3ULHAH NPH 3aJaHHOH HHTEHCHBHOCTH H3JyUEHHsS He-
06X0AUMO MNPHMEHSATH (POTOMJIEHKH BO3MOXKHO OOJbWIEH YyBCTBHTEJbHOCTH.
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[IprMeHeHne HAMM HOMHOM pEHTreHOBCKOA TPyOkm C KEAe3BHM aHONLOM,
KOTga uepe3 TpyO6Ky MOXHO ObLIO MpONycKath O0JbUIOH AMIYALCHBIT TOK NO-
pAJKa -AeCATKOB aMmmep, MOKa3aJo, 4To IPH 3THX YCJIOBHAX BCHOBIIKA Ha @ayo-
pecuupyomeM 3kpade HaOa0AAeTC TOAbKO HA PACCTOSAHHU HECKOJBKHX CAHTH-
MeTPOB OT OKHa Tpy6ku. Hanpsxenue Ha aaexTpojax TPyOKH IOCTHTaA0
15—35 k8. ITO 06CTOATEIBCTBO BeChbMa OTPAaHHYMBAET NPUMEHEHHE TaKOl ycra-
HOBkY. CTpeMsCh HCHOJ/B30BATh CTAHAAPTHYIO PEHTTEHOBCKYIO ammaparypy mnas
NPOH3BOJCTBA CBHEMKH C MaJOH 3KCIO3UIMeil, MBl IIDHMEHU/IN AMarHOCTHYECKHE,
T€paneBTHYECKHE 3JEKTPOHHEE DEHTreHOBCKHE TPYOKH C HAKaJHBAEMHM Ka-
TOAOM M TPYOKH /] DPEHTT€HOBCKOIO CTPYKTYPHOTO aHa/H3a.

B 1937 r. MH pacrnoJara/iu ZaHHBIMH, YTO 9J€KTPHUeCKas IPOYHOCTh BAKYYM-
HHIX NPUOOPOB HA HUMIYJbCHOM HANpPs)KEHHH MNPEBHIIAET UX 3/EKTPHUECKYIO
IPOYHOCTh Ha NepeMEHHOM HJH IOCTOSTHHOM HampsiKeHHH B 1,5 u Bhlle pasa.
DTO NO3BOJAJIO HAM NOJaBaTh HA PEHTIEHOBCKYI0 TPyOKy AMMYJALCHOE Hamps-
JeHue, HalmpuMep, B JBa pa3a NPEBHIUAIOUIEE e€ CTATHYECKOe padouee Hamps-
XeHHe, DTO NPHBOAWJIO K 3HAUHTEJPHOMY YBE/JHUYEHHIO OOLIEro H3/IYYEHHS:
TPYOKH (mpomopuroHanbHO {/?) H yMEHBIIEHHIO BPEMEHM 3KCIO3HUMH. XOpoune
- pe3yJbTaThl NOJYYaJHCh [PH IPUMEHEHHH BHICOKOBOJBTHHIX PEHTTEHOBCKHX
TPYOOK C pafAHaUMOHHHIM OXJaXIeHHeM, pabouee HampsiKEHHEe KOTOPBIX COCTaB-
asno 180 k8 u BuiLue.

[TpeumymecTBOM 3/]€KTPOHHOH pEHTreHOBCKON TPYGKH C HaKaJAHBaeMHM
KaTOAOM SBJSE€TCH BO3MOXHOCTH B 3HAaUHTEJbHBIX INpefesnax peryJupoBaTh
BNEKTPOHHEIA TOK depe3 TpyOKy, a C/lIeJ0BaTeNbHO, H 9KCIO3HIHIO.

-BTOpHM BaXHHM NPEHMYIIECTBOM 3/JeKTPOHHO# TpyOkH mnepes HOHHOH
ABJigeTca 0oJbluaA KECTKOCTh DPEHTTEHOBCKHX Jydeil, KOTOPble MOXHO MOJY-
YaTh C MOMOIIbIO 3/IEKTPOHHOR PEeHTreHOBCKO# TpyOkH. K3BecTHo, 4TO ¢ yBe-
JHYEHHEM KECTKOCTH PEHTIeHOBCKHX Jyuyefi pacTeT HX NPOHHKAIIIAf CIOCO6-
HOCTb NIIPH HPOCBEYHBAHHH BEUIECTBA, a CJ€J0BATE/JIbHO, COKPALAeTCA 9KCIO3H-
U WM IIPH HEH3MEHHOM SKCIO3HLMM BO3pacTaeT TOJIIHHA CJOS NMPOCBeYHBae-
MOTO BeILIeCTBA,

OJNIeKTPOHH, YCKOPEHHble NOJ AefiCTBHEM BBICOKOTO HANPSIAKEHHs, MPHJIO-
XEHHOTO MeXny aJjexkTpoxamu TpyOku, 6omOapaupvior anox. bDosabias dYacTob
3JIEKTPOHOB, yJIapAINHX 006 aHOJ B Ipouecce TOPMOXKEHHS, IIOCTENeHHO npH
MHOT'OYHC/JCHHBIX CTOJAKHOBEHHSX C ATOMaM¥ BeleCTBa AaHOJA pacTpauuBaeT
CBOI0 KHHETHUECKYIO SHEPrHI0. DHEeprusi 3THX 3/1eKTPOHOB HJAET HA NOBHIIEHHE
TeMneparyps asosa. OueHb MaJjasg YacTb 3JAKTPOHOB—OKOJ0 1% —O6HCTPO
TOPMO3HTCA MOCJe HEeOOJbUIOr0 YHC/A2 CTOJNKHOBEHHH ¢ aTOMaMH BeuleCTBa
aHO4a, U TOJILKO IPH 3TOM BO3HHKAIOT PEHTreHOBCKHE JYYH.

Jlos1s1 KHHETHYeCKON SHEePTHH 3JIeKTPOHOB, ePeHOCHMOA TOKOM depe3 TpPy6-
Ky M nepexojsiel B peHTTeHOBCKOE H3/y4YeHHe, 3aBUCHT OT BEJIHYHHBI YCKOPSIO-
LIero HampsXeHus, DPUJAraeMoro K moJaiocaM TPpyOxH, U BO3pacTaeT ¢ MOBHIIe-
HHeM sToro Hamps:xenusa. Hampumep, npu wmanpaxennn 100 xs B SHEPTHIO
PEHTT€HOBCKOTO H3/MYy4YeHHA NepexOoxuT Juwb 1,11°/, sHeprun, IepeHoCHMOii ,
gepe3 TpyOKY 3/1eKTPOHHBIM TOKOM, npH HanpsoxeHuu 150 x6—1,64%, npn Hamps-
xennn 220 ke—2,20/y, a mpu Hanmpskenuu 2000 xs—ywe 5%/,. PacueTsl Taxxe
IOKd3a/d, 4TO YBEJIHYEeHHe HHTEHCHBHOCTH M3/MydeHHs TPyOKH He NpHBEJeT
K OMaCHOMY ueperpeBy aHOAa. DTO ONpaBAasoch Ha onwre. OIHOBPEMEHHO
C YBE/JHUCHHEM HANpPSXKEHWS HA MEKTPOAAX TPYOKH MHl yBEIMYHBAIH TaKWKe
3JEKTPOHHHIH TOK Yepe3 Hee IyTeM YBe/JHYeHHd TOKAa Hakala Karojxa Ha -
50—80% u BBILE NPOTHB HOPMAJABHOrO. V3BecTHO, 4TO 3)(HEKTHBHOCTH TEPMO-
3/JIEKTPOHHOTO KaToAa, T. €. BEJIMYHHA SMHCCHOHHOTO TOKA, OTHECEHHAs K eIHHH-
e MOIMHOCTH, 3aTPauyHBa€MOH Ha Haka/, C MOBLILIEHHEM TeMIEpaTypH GHCTpo
BO3pacTaeT 110 MOKa3aTeJbHOMY 3aKOHY. Hpaxmqecxn JJIsi KaToja H3 BOJbdpa-
~ Ma 3Ta BeJHYMHA JIEXHT B npejesnax oT 4 go 10 mMunimammep Ha BaTT MoOIU-
HOCTH, 3aTpPayHBaeMOi Ha HAaKaJ.
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B HEeKOTOPHX COBPEMEHHLIX pPEHTT€HOBCKHX TPYyOKax JJA HMIYJAbCHOTO
peHTreHorpagHpOBaHUs Be/IHunHa TOKa uepe3 TPy6Ky mocruraer 1000 m 60sb-
e ammnep, : . S

Ha puc. 1 n3o6paxeHa 01HA U3 3JIEKTPUYECKHX CXeM, CJYKUBUIHX HaM ‘A4
CHHXPOHHOTO T€HEPUPOBAHHSl HMINYJbCOB pPEHTTEHOBCKHX JyueH, OuepueHnas
MYHKTHPOM CX€Ma YABOEHMS HAMNpsKEHHs SBJASETCS HCTOYHHKOM TOCTOSIHHOTO
BRICOKOT'O HampsiXKeHHus, NUTAIOIUM COOCTBEHHO YJapHbIH KOHTYP, pacnoJoxeH-
Hbli npaBee. Ilocaennuit coctout u3 emxocred €, u C,, mIapoBoro paspsAjgHH-
Ka F, conporuBieHuft crexauus R; u R,, ,XBOCTOBOro“ CONpPOTHB/IeHHs Rj.

Tpaschopmarop T, ueped xenorpous K, u K, 3apsxaer emxoctH C; u C.
Uepes 3apsiupie conpoTupaeHdss Ry U R; 3apaXaioTca NOIKJIIOYEHHEE K HHUM
neBble OOk/Ianku KoHmeHcatopoB Cp u C,. ONHOMMEHHBIE B3JEKTPHYECKHE 3a-
psige, OCBOGOMKIEHHHE Ha npaBelx OOKJankaX KoupgencatopoB C, u G, cre-
KaloT HAa 3eMJII0 uepe3 CONPOTHBJAeHHS Ry U R,.

BeaeactBue 3asemsenus npaBHX 0Gk/anok konjerncatopoB C, nu C; B TOU-
Ke b 3J1exTpoab peHTreHosckoit TpyO6ku (PT) HOpManbHO TaxKe OKa3hlBAIOTCS
3a3eMJIeHHHIMH. B 'MOMeHT npockakHBaHHS HCKDH B paspsaHuke F u paspan-
KM JIEBHX OOKJAJOK CBsi3aHHHE 3apsAbl NPaBHX OOKJIaZOK OCBOOOKAAIOTCA H
3apSIKAIOT A0 BHICOKOrO TMOTEHIHWAJa JHHHIO, 4 TaKXe MNOAKJIIUYCHHHE K Hel
o6pexTH (PT). BMecre ¢ TeM 3apaibl B NIpaBO# 4YaCTH CXEMH CTEKAaOT IO
conpoTuBieHusM R,, R, u R, Hasjoxenne 3THX ABYyX HPONECCOB: 3apAIKH
JWHWM M CTEKAHWs 3apsiOB HA 3eMJI0 W uepes CompoTusieHne Ry, R, u R
MPUBOJAUT K (DOPMHPOBAHHUI) UM-
NyJbCa HANpPsIXKEHHs Ha 2JEeKT-
pOJiax pPEHTreHOBCKOH TpPYOKH
(PT). IuTenbHOCTH, HMIYJbCa
HanpsAXKeHHsl peryaupyercs my-
TeM H3MeHeHHs Bejauund C,, R
H RS!

C yMeHbIUEHHEM BeJHYHHH
R; NHTeNBHOCTh HMOYJbCa Ha-
NpAXKEHHS U ero ammaurynaa Oy-
AyT OHBCTPO yMeHbLIaThCs. B
TOM CJydae, KOrJa BeJHUHHA
CONPOTHBJ/ICHHs] MNpPEBHINAET BeE- Puc. 1. DnexTpnueckasn cxema Ans CHHXPOHHOrO
JUYHHY BOJIHOBOI'O CONpPOTHBJIE- FeHepHPOBAaHHA UMNYIbCOB PEHTIeHOBCKHX Jyyei
HHA JUHHH, GYZeT HMeTb MeCTo C NpUMeHEHHEM TPYOKH C TOpAYHM KaToOAoOM (IO
ABJeHHe OTPaXKEHHS BOJHH Ha Bopoboesy, 1937 1.)

KOHUE JIMHHH W [OBBINIEHHS HAll-
PSKEHHS HA 31EKTPOAAX TPYOKH,

Ilast CHHXDOHH3a MM MOMEHTa NOJdYH MMIYJbCa HANPsKEHHs C JBHKEHHEM
(ukcupyeMoro rtesa, GHJIA HCNOAL30BaHA OJHA W3 MHOTHX BO3MOXHBIX -CXeM
NPUHYAUTENBHOTO 3aXHMaHHUS FEHEPaTOpa HMMIYJbCOB.

IlBHxyIneecs Tes0 pas3peiBaeT NPoBogHHYEK ((OJBIY, MPOBOJOKY), BKJIO-
YEHHYI0 B IE€PBHYHYI0 LElb HHAYKTOPa B TOYKe @. JKCTPATOK PasMBIKAHHA,
BO BTOPUYHOH LENH HHAYKTOpA, BHI3BIBAET BO3HHKHOBEHHE HMIYJbCa Hanps-
xeuus. Ilox nelicTBHeM 3TOro WMIYJbCa HANpPSIKEHHS IPOUCXOAHT NPOGOIL
MeXIy BCIOMOTraTe/JbHBIMH a/€KkTposamMu f. HoHH3auHs 3TOro NpoMeXyTkKa B
CBOIO OuYepenb BHI3HIBAET HCKPY B 3aNaJbHOM paspsifHMke F un paboTy cXeMbl
reHepaTopa EMNYJbCHHX HanpsixeHnd. B pesyabTare Ha 3/€KTPOJAX PEHTTE€HOB-
CKOH TPYOKH BO3HHKAaeT HMNYJbC HaNmpsikeHwusi. C LEJAbI0 OFpPaxAEHHst HHEYK-
TOpa OT IIPOHHKHOBEHHS, BOJNHE] nepeHanpsaxeHus BBICOKOH YacTOTH .H 60.b-
IIOA aMIIHTYJH, B lellb BKJIIOYAJAUCh OOJbIUHE HHAYKTHBHOCTH L,

[lpuMenenHas cXeMa CHHXPOHH3AaUHH JEHCTBOBajJa YAOBJETBOPHTEIBLHO.
st crydast peHTreHoTpanpoBaHAs ABMKYLLEHCA My/H Pa3spHBAeMyld IpPOBO-
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JIOYKY pacrnoJarand Ha paccrosiuun 5—20 mu nepen ocpio TpyOxu. CTBOJ, H3
KOTOPOrO BHXOIHJA NyJsd, He06XOLHUMO OLLIO YCTAaHABJHBATHb HA PACCTOSAHHH
3—20 mm ot unuth. Ecan HHUTH HaTATHBAETCS CTBOJIOM, TO, BEPOSTHO, MOCHAE
paspeBa NPOBOJIOKH €€ KYCKH HEKOTOPOE€ BpeMs CKOJAb3AT IO Teay IyiH,
eme BHIXOAAWeR H3 crTBOJA. [lonyuaercq 3arsxkHONf 3/EKTPHUECKHH KOH-
TAKT "M MEJAJEHHHH PaspHB Hemd, DTO NPHBOJUT B HEKOTOPHX CAyuyadx K pac-
CTPOHCTBY CHHXPOHHM3alMM M OTCYTCTBHIO H300paKeHHs NYJH Ha CHHMKe,
baarojgaps NOBHIIEHHOH NPOYHOCTH H30JAIMH HA Hmnynbcax BCSl yCTaHOBKA
MOJYy4aeTcss BeCbMa KOMIAKTHOM.

Jlna penTreHorpa¢pupOBaHUs NMyJd B MOMEHT €€ BHIXOJa H3 CTBOJa YH0O-
Hee NPHMEHATh ApyrHe CXeMbl CHHXPOHH3aUuH.

g KomMMyTauHio BHICOKOBOJIbTHHIX IENE€H MOXHO OCYIIECTBJATL, HANpHMEP,
¥ ¢ moMompio HCKpocBeTOBOro pese CTexOJbHHKOBAa. JTH CXEMBI TO3BOJSIOT
NPOU3BOMUTD OTJENbHHE BK/IIOYEHHS ¢ HHTepBasaMu A0 10-7—10-% cek.

Pacronaras B 1937 r. ¢ororpaguyeckoii NAE€HKOH UYYBCTBHTEJIbHOCTHIO
or 260 no 700 mo XD, nas yJaydIIeHHs KaueCTBa CHUMKOB Mbl IIPHMEHSIH
CeHCHOHIH3aUHI0 (QOTONMEHKH U (/II00PECHHPYIOLIHE 3KPaHH.

HM3onanxpomaTnyeckas IJIEHKa MOMEINAsach MEXAY AByMs (/I0Opecuupyo-
IHMMH 3KpaHaMM B KAPTOHHOH WJHM JEepeBAHHOI KacceTe W paclojaranach COOT-
BETCTBEHHO OTHOCHTE/JbHO TPYOGKH H CHUMaeMOFOo o6beKTa. B Halmx omelTax
Kaccera MOMeWa1ach OOBIYHO Ha paccrosHuu 150-—200 mm ot TpyOkH, a B
OTJEeJbHHX CJydasgX M Jajpille. PeHTreHOoBckas TpyOka mnomeimajsach B CBHH-
HOBHI ALMK, 3aHIABIIKA TpyOKYy OT MEXaHHUYECKHX MOBPEXJCHHH, a Mepco-
HaJ—OT PacCesIHHOTO HU3JIYyYEHHS.

YBeanuuBast [OJAHTEJBHOCTh HMIYJAbCA HANpPSXEHHSd, TEM CAMBIM YBEJHYH-
Baf 3KCMO3UIMIO, MH IOJYyYa/JH PasMbITOE 110 OCH H3o6paxenue ny;au. Ompe-
JeJsisl BeJHUUHY TYTH, IPOHJIEHHOTO ABHXKYIIUMCS TEJOM 33 BPEeMs 3KCHO3H-
MM, 1O CTENEeHH PA3MBITHA H306paxeHus HAXOAHMM CKOPOCTb 3TOrO JBHXKEHHS.
Bosplrylo TOYHOCTD B ONPEAEJEHHH CKOPOCTH JABHMKEHHS TeJa MOXHO IOAY-
UHTb, €CMH (DHKCUPOBATH ABAa MY GOJBINE €ro INOCJAEHOBATENBHHIX NOJIOXEHH
yepe3 ONpejeJe€HHHE HNPOMeXYyTKH BpeMeHH. COOpyXKeHHe TaKO# HMIYJIbCHOM
CXeMBbl BO3MOXHO.

B nocaexyrouiem pJd HOJy4YeHHS HMIY/JbCOB PEHTT@HOBCKHX Jydeil 60Jb-
IO/ MOIMHOCTH JAPYIrHE aBTOPH TaKXe MNPHMEHSAJH PEHTTEHOBCKHE TPYOKH
JABYX THIIOB.

1. Monnble TpyOKH C XOJIOZHHIM HJIH HAKaJMBAaEMBIM KaTOJOM.

2. DieKTpOHHble TPYGKH M KEHOTPOHH C NOBBLIIIEHHOH 3MHCCHEH HaKaJ/H-
BAa€MOro Karoja.

B 1938 r. Kuurgom u TaHuc onyOaHKOBaJd CBOH HCC/EJOBAHHA 1O HOJY-
YEHHIO HMIY/IbCOB DPEHTICHOBCKOTO H3/Jy4YeHHs INpH paspaike KOHAEHCATODHOH
CXeMbl Yepe3 CIeNHAJbHYI0 HMIYJIbCHYIO DEHTIEHOBCKYIO TPYGKY C PTYTHBIM
katonoM. Hccaenys OnoJsoruueckoe: neHcTaue peHTFeHOBCKHX JydeH, 3TH

aBTODH HMEJH JeJ0 C IITHPOKHM ITYUKOM Jydei.

lllTeenbex, pab6oTas TakkKe C HMIYJbCHOH PEHTTEHOBCKOH TPYyOKOH c pPTYT-
HEIM KaTOJOM M aHOJAOM, IpeJHa3HauaJs uX A5 MpoCBeyeHHs: METaMI0B. Hcrob-
3ys ra3oBHI paspsj B Kamuwiaspe, OH Iojyuat GojbHION TOK uepes TPyOKy
nopsiaika 1000 ammep. Y3kufi nydyoK 3JEKTPOHOB, XOPOWO (POKYCHPYIOUIHACH
IO OCH Kamu/ispa, npH 6oM6apaupoBke aHOAA JAaBaj MyYOK PEHTT@HOBCKHX
Jydeft, GOKyC XOTOPOrO HMeJ NJIOIIAajAb OKOJMO 1 am?.

B 1940 r. OOCTepKaMHcp IpHMEHHUJ AJs UeNedl HMMNyJbCHOM peHTreHorpa-
(UK PEeHTTeHOBCKYIO TPYOKY C HakajuBaeMHIM KarofoM. Tak xe, XaK M B HALIUX
ONHTAX, NPHMeHsis BOJbGPAMOBHI KaToX IPH €r0 KPaTKOBPEMEHHOM NepexaJe,
OocTepkaMid yBe HUHBAJ 9JAEKTPOHHHI TOK uepe3 TpyOky c¢ 0,4 no 20 ammep.

B 1942 r, Llykepman u ABjpeenxko B MucTHTYTe MAaIIMHOBEACHHs1 AKajeMuu
Hayx CCCP npuMeHHJM KEHOTPOH B KAa4yeCcTBE MCTOYHHKA PEHTI€HOBCKHX Jy-
yell O0JBLIOH HHTEHCHBHOCTH, , .
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[Mpy HpOXOXAEHHH Yepe3 KEHOTPOH GOJBIIEro TOKA YBEJIHYHBAETCS -BHYT-
peHHEe NajAeHHEe HANPAXKEHH B HEM H BO3HHKAWT PEHTTEHOBCKHE JYy4H. Ux
HHTEHCHBHOCTh MOXeT 6HTh BecbMa Beauka. Hanpumep, Mu B 1936 r. Ha36-
' MI0A3AH NpH TNOBHIIEHHOH TeMmeparype karoja KeHoTpoHa tuna KP-220
H3My4yeHHe, C I[OMOUIbI0 KOTOPOTO MOXKHO OBLIO NMPOH3BOAHTH OGHYHOE HpO-
CBeuHBaHHE, HAlpHMEp, PYKH, HOTH H NpoyY. Ha GOJbLIOM PacCTOAHHH OT
KenorpoHa. Hab6umopeHus NPOH3BOAHIHCHE C NOMOU[bI0O OOGHYHOTO pPEHTIEHOB-
CKOTFO 3KpaHa.

Ha puc. 2 npencrasiieHa CxeMa BKJIOYEHHS DEHTIEHOBCKON YCTAHOBKH I/
B036GYXJEHHA HMIOY/AbCOB PEHTIE€HOBCKHX JYy4Yelt C MPHMEHEHHEM KeHOTpPOHA B
KayeCTBe HCTOYHHKA H3/aydeHHs. KonpeHcatop 1 3apaxaercs OT TpaHchopMma-
TOpa 2 yepe3 XBa KeHOTPOHA 3. MCTOYHMKOM pEHTTeHOBCKHX JydYeH CJYKHT
KeHOTPOH 4, BKJIIOYEHHHH napanaesbHo koHpxencaropy 1. [lpu 3aMukanuu
MHKPOCEKYHJIHOTO BHK/JIIOYATeJs] 5 IPOHCXOAHT HMNYJbCHHE pas3psl KOHAEH-
catopa 1 uepes keHOTPOH 4. MMmy.abC PEHTreHOBCKOrO H3Jy4YeHHST OT AaHOAA
KeHOTpoHa 4 naeT u3oOpaxeHue o0beKTa Ha skpaHe 6. [lazeHHe HanpsKeHUs

Puc. 2. BJleprmecxan CXE€MAa F€HEPHPOBaHHA HMIYJAbCOB PEHTTEHOB-
CKMX JAydeill ¢ NpHMeHEHHEM KEHOTPOHZ B KaueCTBe HCTOYHHKA usny-
genus (nmo llyxkepMany n Agpgeenko).

Ha CONPOTHBJEHHHM 7, NABAeMOE HUMIYJbLCHHM TOKOM, HAaOJIONAeTCs C NOMOLILBIO
ocuuanorpada 8. TakuM nyrem U3MepsaeTCs BEJIHUYHHA HMIYJBCHOI'O TOKa.

B 1943 r. Aabriuyanep B peHTreHOBCKOM JjgaGopatopuH HHcTHTYTa Mammu-
HopeZenna Axkagemuu Hayxk CCCP npepstoxusi y/AbTpacBETOCHJABHHA MeToj
aKCHaJbHOrO (OKYCHPOBAHHsA NYYKOB Jyuell M IPDHUMEHEHHE METOLOB MMIYJbC-
HO# peHTreHorpaduH NpH CTPYKTYPHOM aHauu3e., TakuM o6pasoM HMMIY/bCHAS -
peHTreHorpacus OhHIa IPHMEHEHAa K HCCJIeJOBAaHHIO - OHCTPONPOTEKAIOIIHUX
CTPYKTYPHHX H3MEHEeHHA B METAMNIax W CI/1aBax NPH MEXaHHYECKHX HaAmpsxke-
HHSIX CTPYKTYPH, NpH (pa30BHX NpPeBpallleHUAX H Np.

[na (UKCAPOBAHEA MTHOBEHHHX AeOopMalmul KPHCTANMHYECKOH peLIeTKH
BpeMs 3KCIO3KHUHH He JOKHO IPeBHIIATh HECKOJbKHX CTOTHCAYHHIX JAOaeH
CeKYHAH. [l H3yyeHUs NEpexoja ayCTE€HHTa B MApTEHCHT HEOOXOAHUMH HM-
NyAbCH PEHTTEHOBCKOTO H3JYUeHHR AAUTENbHOCThIO 10—* cex. m MeHbuIe.

Paspa6oranu MeTOJAH OJZHOBPEMeHHOro ¢oTorpadHpOBaHHus SIBJECHHHA B BH-
JMMHX H PEHTTeHOBCKHX Jy4ax. [l 3TOro nmpumeHsieTcsi CBET UCKDHI, BKJIO-
YaoWui PEHTTEHOBCKYIO YCTAHOBKY H HMINYJBC PEHTTEHOBCKOrO H3IyYeHHS.
PeHTreHoBCKOe M ONTHYECKOEe H306paKeHHs HPH 5TOM pPa3feJbHO H B PasHHX
NAOCKOCTAX (pororpadupyroTcs Ha peHTreHOmJeHKe ¥ (oTomaenke., B pesy.b-
TaTe NI OJHOA H TOH Xe (asn npoiecca MCKpa QUKCHPyeT, HampHMep. IpH
BHCTpe/e, BHeIIHHE IPAHH ra30BHIX NOTOKOB, a peHTreHorpaMMa MO3BOJIseT
CyAHTb O pacnpejlefeHHH B OGJaKe OCHOBHOH MacChl BelllecTBa, NOrJIOLIAl0-
lled PEHTreHOBCKHE JYUH.

OxHoBpeMenHOE (QOTOrpadHpoOBaHHe npollecca. HAH ABHXKEHHs Tela C No-
MOIUbI0O BHAHMOTO ¥ PEHTIeHOBCKOTO H3JyueHHs, pa3paGOTaHHOE B  peHTre-
HOBCKOil JaCoparopun HMuctutyra MamuHoBelerus Axazemun Hayk CCCP
lyxepmMaHOM, Aa€T HOBHE BO3MOKHOCTH JJfi #3YYEHHR KPaTKOBPEMEHHHX
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NPOUECCOB, HANpPUMEp, PacnpoCTpPaHeHHE YAAPHBIX BOJH B Ta30BOW H KHIKOH
cpepax, ABHXKEHME NyJAH B HENPo3pausoMm 06/aKe NOPOXOBHIX T1a3oB: BO/IH3H
KaRaJa CTBOJIA H HD. ' ' : A P

Briaougs MMHYJ/ABCHYIO YCTaHOBKY MOCJAEXOBATEAbHO MHOTO pa3, MONKHO
TaKX€e [POH3BOXHTH PEHTTeHOrpadEpPOBaHHE TSHENHX HEHOABHXHHX O6BeK-
TOB, KOTOPBbI€ CHUMAIOTC H OOBIYHHIM CTaTHYECKHM MeTOJOM. B 3toM caydae
TPEeAMYIIeCTBOM HMITYJ/IbCHOR PEHTTeHOBCKOM YCTAaHOBKM fBAAeTCsS ee .60/b-
mas AeeBH3Ha U JOCTYNHOCTH 11O CPaBHEHHIO C HEOOXOAHMON CTATHYECKOH
ycTaHOBKOH. VIMNy/IbCHAA peHTreHOBCKast YCTAHOBKA, fABJASCH 6ojee MOUIHBHIM
HCTOUHHKOM H3JYUeHHs, UYeM CTaTHueckKas Ha TO XKe paboyee HanpsKeHHeE,
MO3BOJNAET TaKXKe 3HAUMTEABHO COKPATHTb MOJHOE BpeMs aKCnosuuun. Hcenosb-
3yq H3BECTNOE NOBBIIICHHE 3/JEKTPHHECKOH IPOYHOCTH H3OAHMPYIOLIMX -Marte-
PHANOB H BLICOKOBOJBTHHIX KOHCTPYKUHH NpH BOIXEHACTBHH HMIYJILCHHX Ha-
fIpSIAKERUH, MO CPABHEHHIO CO CTATHYECKHMH HANPAMXEHHSMH, MOXHO KOHCTDYH-
- pOBaThb KOMMAKTHHIE BHICOKOBOJABTHBIE YCTAHOBKH AJS MMMYJILCHOH ° pEHTre-

morpaduu. - - : : : . ‘ e

MeTox HMIY/AbCHOIl pPeHTreHOTpagud NPH MHOTOKPATHOM BKJ/IIOYEHHH TPYO-
KM MOXeT OHTh NPHMEHEH /s CbeMKH 4acTed MaIlllHH, BpAaIAIOUIHXCS HJIH
JBHXYUIMXCA C IIOCTOSHHOH CKOPOCTBIO, HalpHMEpP, POTOp ABHrarte s, TypOH-
HH, NMOPIIHH ABHrare.as u np. B aroM cayuyae mefcTBHe HMOY/JAbCHOM yCTaHOB-
KM JOJXKHO OBITh CHHXDOHH30BAHO C HEPHOAHYECKHM JBHXKEeHHEM OOBbeKTa.
YcranoBka Moxer ObITb IPHMEHEHa He TOJABKO s ueael AedeKTOCKOIHH,
HO H AJA APYruX UeJseHl, HaUpuMmep, A/ HACTPOHKH OBICTPOJNEHCTBYIOIIHX aB-
TOMaToB. TakuM xe 06pa30oM HMIY/IbCHAd YCTAaHOBKA NMPH CHHXPOHHOM BKJIO-
YEHHH MOXeT OHTb NPUMEHEeHa B MeAuuuHEe, OMOJIOTHH H 1IpOY., HaHpPHMED,
IpH H3YYEHHH NYJbCHPYIOUIErO CepAlla, OPraHOB ABIXaHHA H APYT.

Tax xaK KOMDAKTHHE I€HEPaTOPH HMIIYJAbCHBIX HANPsAMEHHA U CXEMbl CHH-
XPOHH3AaUUH HX PAabOTH B HACTOsfIlee BpPEMs TEXHHYECKH pas3paboTaHb XOpo-
IO, TO NOKa BO3MOXHOCTH NPHMEHEHHS HMIYJAbLCHOI pEeHTreHorpaguHu onpe-
JenqioTCd peHTreHOBCKHMH Tpy6kamu. HeoGxoauMa paspaborka MOUIHOM PeHT-
reHOBCKOH TPYyOKHM HA BHICOKOE paGouee HANpsXKeHHe, HaANpPUMEpP, THIA YCKO-
PHTEABHHX TPYOOK, NPHMEHSIEMBIX B SILEPHON TEXHHKE. ‘

B kauecTBe MOMIHEIX HCTOYHHKOB BE€ChMa MXECTKHX PEHTIC€HOBCKHX - Jydei
MOryT OHITH IEPHMEHEeHH OeTatpOHHBIE YCTAHOBKH, CHHXPOTPOHHI, 3/4€KTPOCTa-
THUECKHE T'eHepaTOpPhl C ABHKYileics JeHTOR (CTaTHTPOHB) H KacKajaubie Ié-
HEpaTOoOpHI. ; ‘

B stHX Cc/ayyasx yCKODUTE/IBHBEE YCTAHOBKH HEOOXOAMMO CHAaGAHTH AOHOJ]-
HHTENbHEM KOHTYPOM YIpaB/AeHHS H CHHXPOHH3AlUHH, NO3BOJAILHM BKJIO-
YaTh €€ Ha 3aJaHHbLIi IIPOMEXYTOK BDEMEHH. o S
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