METO[ PACYETA MNOrMOLWEHHOW O03bl

A.1O. I'psasHoB, H.H. MNMoTtpaxos
(BAO «JJTTEX-Mea»)

[Ipy mnpoBeaeHMM pPA3NIMUYHBIX PEHTICHOJOTMYECKUX MCCIEAOBAaHUM  CBSI3b  MEX]IY
AKCMO3ULMOHHON 0301, TOKOM M HamlpsKEHUEM TPYOKH OOBIYHO BbIpaKaeTcs MOIYIMIUPUYECKON
3aBUCHUMOCTHIO [ 1]

Un

Y (1)
rjae J — HHTeHCUBHOCTh U3y4YeHHUs], K — KO3 (PUIMEHT NpONOPIUUOHAIBHOCTH, 1o — TOK TPYOKH, Z —
aTOMHBIM HOMep Marepuana mumieHu, U — pabouee HampsibkeHue TpyOku, R — paccrosiHue, Ha
KOTOpPOM  HU3MepsieTcsl HMHTEHCUBHOCTh. Iloka3aTenb cTemeHM N ONpeNensercs  TUIIOM
PEHTT€HOJIOTUYECKOTO 00CIIEIOBAaHUS U HAXOJUTCS B AMaIa3oHe OT 2 10 5.

[IpoBenennple 1o 3TOM (Qopmysie pacueTbl IO3BOJSIOT ONPENENIUTh IapaMeTphl,
HE0OXO0IMMBbIE JUIsl TOTO WJIM MHOTO THIA MCCIEAO0BAHUMN, a TaKXKe IKCHO3UIMOHHYIO 103y. OaHako
oji00Hasi OllEHKa BechbMa IMPHUOIU3UTENbHA, TaK KaK HE IMOJIHOCTbIO YYUTHIBAET I'€OMETPUUYECKUE
napaMmeTpsl CbeMKHU, GUIbTPALUIO U3TYYEHHs] U HEKOTOPbIE IpYTrHe (PaKTOpHI.

ABTOpaMM TpeUIoKEeHa METOJUKa, MO3BOJIsIONIas 0ojee KOPPEKTHO MPOU3BOJIUTH OLIEHKY
KaK 9KCIO3UIMOHHOM J103bl, TaK U MOIVIONICHHON TKaHSAMH J103bl U3inyueHus. [looOHbIe METOqMKY,
OCHOBAaHHbIE Ha pacyeTe CHEKTPaJbHOM MHTEHCUBHOCTH TPYOKH, ONMCAaHbI B OTAEIBHBIX paboTax,
Hanpumep [2], oJHaKO OHH, BO-TIIEPBBIX, HE YUYUTHIBAIOT BKJIAJ XapaKTEPUCTUUYECKOTO U3IYyYCHUS
MaTepuanga aHoja (B PEHTTeHOJMAarHOCTHYECKUX HCCIIEIOBaHUSIX — OOBIUHO BoJIb(pama), a, BO-
BTOPBIX, Y4€T OCJIa0JIeHUs B pPa3IMYHBIX Cpelax, B TOM 4YHCJIE B TKaHAX OpraHu3Ma, BEJIETCS IO
MHTEpBaJIaM 3HEPTUU (IUCKPETHO) C MOCIENYIOIIEeH amnmpoKCUManueil MoJIydeHHBIX Pe3yJbTaToB,
YTO MOKET IPUBECTU K 3HAUYUTEJIBHBIM MOTPELTHOCTSIM.

[Ipennaraemasi METOIMKA, B OCHOBY KOTOPOM MOJIOKEHBI TEOPETUUECKHUE pPacUyeThl U3 pabOThI
[3], mocTpoena cieayrommM oopazoM.

B o0mem ciiydae cnekTp W3NydeHUs TPYOKH SIBISIETCS PE3YJIbTaTOM JBYX COCTaBIISIOLIUX:
TOPMO3HOTO U XapaKTEPUCTHUECKOIO0 PEHTT€HOBCKOTO MU3IYUECHHUS.

TopMo3HOE H3TYyYEHHE PEHTICHOBCKOM TpPYyOKM MOXKHO OXapaKTepHU30BaTh CHEKTPaIbHOI
IUIOTHOCTHIO TIOTOKA H3JIydeHUSs, OMpeesiseMOod 4ucioM (OTOHOB, MPUXOIAIIMXCS HA EAMHUILY
SHEpPruM, HCIIyCKaeMbIX 3a OJIHY CEKyHAY B OAuH crtepaguad. CrekrpanbHas ioTHocTh IT(E)
[pot/(cleplkaB)], TO ecTh 3aBHCHMOCT, WHTEHCHBHOCTH H3IYdeHHS OT DSHEPrUHM KBAaHTOB
paccunThiBaeTcs o dopmyne Kpamepca:

17(B) = k0Z0i,(E,/E -1), 2)

J=kii, 020

rae k — KoHcTaHTa, paBHas 8.8010°; Z — arommbIit HOMEP MaTepHalla MHIIEHH PEHTTE€HOBCKOMU
TPYOKH; 1o — aHOJHBIN TOK TpyOKHU; Eg — sHEeprus yckopenHbix 31ekTpoHoB (Ey [kaB] = U [kB]).

HHTEeHCHBHOCTh XapakTepucTudecko muHMH IXq [¢dot/(clcp)] B cmekrpe mnepBUYHOTO
U3ITy4eHUs OTPEeIIeTcsl BoIpaxeHueM [4]:

g
(g0 -19 3)

rjae k| — koHcTaHTa, paBHas 5010'*; Z — aTommbrit HOMEp MaTepuaja MUILIEHU PEHTI€HOBCKON TPYOKH;
1A — aHOJHBINA TOK TpyOKu; B¢ — dHEprus yCKOpEHHBIX 3J1E€KTPOHOB; Eq — sHeprus MOHU3auuu q-
yposHsi; G=1-(70Z-80)/(140Z-80); Wy — BbIX0J (IIFOOPECIEHIIMH q-yYPOBHS; P — 105 (QIyopecieHIun
JAHHOM XapaKTEPUCTUYECKON JIMHUM; g=3.8010'2 st K-cepun XapakTepuCTUYECKOTO M3IIYy4CHHS U
0=0.11 nnsa L-cepun.



CnoxxeHrue  CHEKTPOB  TOPMO3HOIO U XapaKTepUCTUYECKOTO  M3JIydyeHHUs  Jaer
UJCAM3UPOBAHHBI CHEKTP H3JIyY€HUSI PEHTIEHOBCKOM TpPyOKM B 3aBUCHUMOCTH OT TaKUX
[apaMeTpoB, KaK TOK, HalpsDKEHHWE M MaTepuan MUIIEHU TpyOku. [[ns Toro yToObl ONpenenuThb
VCTUHHBIA BHJI CIIEKTpPA U3JIy4eHUs! TPYOKH HEOOXOAUMO YUECTh T€ U3MEHEHHUSI, KOTOPbIE MIPETEPIUT
My4OK MEPBUYHOIO PEHTIC€HOBCKOIO M3JIY4YE€HUS MPU B3aUMOJCHCTBHUM C MHUIIEHBIO, BBIXOIHBIM
OKHOM TpYOKHU U GpuibTpoMm (puc. 1).

Mumens BeimmyckHoe OuibTp [ToBepxHOCTH
OKHO 00BbeKTa
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Jbk Imlv imgdZ j_gl]_gh\kdh]h baemqg_gby hl nhdmkgh]h iylgZ j_g
ijhklj_evguf Zgh~hf ~h ih\_joghklb h[t_dlz

Ha pucynke 1 mpencraBieHa cxema ociaOleHHs B Cilydae MCIOJIb30BaHMA TPYyOKU C
MIPOCTPEJIbHOM MHUIIEHBIO; TOJIIMHA OCIA0JSIONIEr0 CI0si MUIIEHU paBHA Xj-X, € X; — TOJIIMHA
MUIIEHU, a X - TJIyOMHA NPOHUKHOBEHUS AJIEKTPOHOB B MHUILEHb, KOTOpas PacCUMTHIBAeTCA IO
¢dopmyne bere ¢ MmoupuUIMPOBaHHBIM NOTEHIIMAIOM HOHU3ALKHU 10 [5].

B ciydae, ecnu ncnosp3yercst TpyOKa ¢ MacCMBHBIM @HOJOM, TOJIILIMHA OCIAONISIOMEro CII0s
MUIIEHH X| MOXKET OBITH OmpesiesieHa o Gopmyiie

= [0 cos( L) @
cos( B’
rje a - yrojl MeXIy MydyKOM DJICKTPOHOB M HOPMAJbIO K MOBEPXHOCTH MHIICHH, D -yrom mexmy
HOPMAaJIbIO U HalpaBJI€HUEM O0TOOpA IyuKa pEeHTI€HOBCKOIO U3Jy4yeHUs, O- IIIyOMHa MPOHUKHOBEHUS
3JIEKTPOHOB B MUILIEHb.

B oOmeMm cinydae ocnalOneHue IOTOKA PEHTIEHOBCKOIO M3JIy4EHHs CIIOEM BELIECTBa

OTIHMCHIBAETCS BBIPAXKEHUEM:

I(E) =1, (E)lexp(-dIn(E)), )

rae [o(E) —cnexTp usnyuenus no ocnabnenus B cioe, M(E) —nuHelHbI K03pPUIMeHT ocnabaeHus
MOTOKa KBaHTOB ¢ ’Heprueil E, d — Tonmuna ocnadnsonero ciosl.

Pacuer peanbHOro cmnekTpa 3aTpyAHSETCSs TEM, 4YTO CIEKTpajbHas 3aBUCHUMOCTb
koa¢p¢uumenTa ociablieHuss HMeeT CIOoXHYI0 @opmy. JluHeilHblil ko3dduumuent ocnabiaeHus
ABJIIETCA CyMMOU KOA(pGUIMEHTOB (OTONOIIONICHUS, a TaKKe KOI'€pEHTHOIO M HEKOTE€PEHTHOI'O
paccesiHisl PEeHTI€HOBCKOTO M3iIydeHus B BemiecTBe. CHEKTpaJbHYIO 3aBUCUMOCTb Ko3(dduuneHnrta
KOT€PEHTHOT'O PacCEesTHUSI MOXKHO OMKCATh (6) C MOMOILBIO TOJIMHOMA THIIA:



6, (E)=(1+0,E)o, +6,E+0,E* +0,E")" (6)
CriekTpanbHasi 3aBUCUMOCTh KO3((UllMeHTa HEKOTepeHTHOTO paccestHus (7) OmuchIBaeTcs
MIOJINHOMOM THIIA:

o o1
o, (E)= %G% to, + 0;'E8
¢ T (7)
HaunOospiryto TpyAHOCTh TpEACTaBIsIET COOOH ONMCaHWe CIEKTPaTbHOW 3aBHCHMOCTHU
koa(durmenta GHOTOMOINIONIEHHUS, KOTOpas UMEET PE3KHE CKAYK{, a U3MEHECHHE €€ MEXIy ITHMHU
CKa4KaMHU MOKHO onucaTh (8) ¢ MOMOIIbIO IOJTMHOMOB TUIIA!

4
(E)=anE™. (8)
i=0
O6mas dhopmyna ajst pacdera TUHEHHOTO Kod(duimenTa ocinabaeHuss UMEET BH]T
wE)=o(E)+o,(E)+1(E), )

B dopmynax (7)-(9) Si u t; —tabnuunbie K0A3hOUIMEHTHI, 3aBUCAIIEC OT aTOMHBIX HOMEPOB
XUMHUYECKUX JJIEMEHTOB, U3 KOTOPBIX COCTOUT ocnadistomas cpeaa. 13 dpopmyn (5)-(9) cnenyer, uto
pacuer MEpBUYHOIO CIEKTpa M3ydyeHHUs TPYOKU (B COOTBETCTBHMHM, HAmpuMmep, ¢ puc. 1) tpebyer
3HAYUTEIBHOTO 00beMa MAaTEMAaTUYECKUX BBIYUCICHUM.

Onupasch Ha NpUBEIACHHbIE BbIIIE (HOPMYJBI, CHEKTPAJIbHYIO IJIOTHOCTh MOTOKA KBAaHTOB
TOPMO3HOTO HM3Jy4YEHHsS] PEHTI'€HOBCKOM TPYOKM C IPOCTPENbHBIM aHOJOM MOKHO PAacCUUTATh IO
¢dopmyiie (10), a MHTEHCUBHOCTbH XapaKTEPUCTUYECKUX JUHUM — 10 popmyie (11):

IT(E)=k0Z0i, O%E% - lgoexp((x] - x)0uy (E))3

; (10)
Bexp((x,) 0o (E)Dexp((x,) 0 (E))0exp((x; + X5) 0ty (E))
_ . 2 70e,0p0G 3E 6 -\
Ix, =k, (i, OqTO?; %q —12 lexp((x, - x)OuM(Eq))3’ an

3exp((x,) 0 Hpo(Ey)) 0 exp((x,) 0 Mo (Ey)) 0 exp((x; +x5) 0 Hg3(E,))

r7ie X| — TOJIIIMHA MUIIEHH, X; — TOJIIIMHA BBITYCKHOTO OKHA, X3 U X5 — PACCTOSIHUSI OT TPYyOKH 110
¢unbTpa (00BIUHO OepeTcs paBHBIM HYIIIO) U OT QHIIbTPA 10 00BEKTA, Xs - ToJMHA GuibTpa, My(E)
— JIMHENHBIN K03 PULMeHT ocnabiieHus: peHTTEHOBCKOT0 M3JIy4eHUsl MaTeprUaaoM MHIeHHu, Mpo(E) —
MaTepHUaJIoM BBIITYCKHOTO OKHa (00bIuHO Oepminius), Me(E) —matepuanom ¢unstpa, Me3(E) — cpenoit
MEXIy TPYOKOM U mccieayeMbIM 00bEeKTOM (Jalie Bcero Bo3ayxom). B ciydae, ecnu ucnons3yercs
TpyOKa ¢ MAacCCHMBHOW MHIIIEHBIO, TO MHOXXHTEIb (X;-X) 3aMeHsieTcss Ha dopmyny (4), eciu TpyOka
LEIMKOM ToMelleHa B 0ak ¢ MacioM, TO J00aBisieTcsl elle JBa MHOXKHUTENS, YYUTHIBAIOLIUE
ocyiabjieHue B Maclie U KOxKyXe.

Ucnonw3ys hopmynsr (10) u (11) MoxkHO paccunTaTh Kak KOJWYECTBO (POTOHOB B TOTOKE

W3JTyYECHHUS:
E

N= ﬁOIT(E)dE+aqu, (12)
0 q

TaKk U CyMMAapHYIO 3HEPTUI0 BceX (POTOHOB Y MOBEPXHOCTH O0BEKTA, TO €CTh SKCIIO3ULMOHHYIO 103Y:
EO
D= jIUE)IE)E + q Ix (E, (13)
0 q
[Ipemoxennas metoanka Oblia peaau3oBaHa B mporpaMmHoM makere «Mathcady. Tlpumep
pacdera crnektpa usnydeHus (Hampsbkenue — 100 kB, Tok — 50 MA, TpyOKa ¢ mpOCTpEIbHBIM
BOJIb()PAMOBBIM aHOJIOM, IEPBUUHBIN (GUIBTP — 4 MM alFOMUHHUS, PACCTOSIHUE OT PoKyca TpYOKH 10
TOYKH, TJIe U3Mepsercs UHTeHCUBHOCTh — 700 MM.) IpuUBeJIeH Ha puc. 2.
[Ipennaraemasi METOIMKa TIO3BOJISIET ONPEAEIUTh HE TOJBKO MHTEHCUBHOCTh M3JIy4EHUS WU
mo Gopmyne (13) paccuntaTh 3KCMO3UIMOHHYIO 103y. Hamnume maHHBIX, MO3BOJISIIONIMX OIMUCATH
3



CHEKTPAJbHYIO 3aBUCUMOCTb MAacCOBOro Ko3(d@uimMeHTa NOrIOoMIeHUs [UIsl pa3iudHbIX TKaHEeH
(KOCTHBIX, MATKHX U Jp.), IO3BOJISIET BOPSIMYIO paccunuTaTh 3((HEeKTUBHYIO SKBUBAJICHTHYIO J03Y IS
00JTy4aeMoro OMOJIOTHIECKOTO 0OBEKTA.

"
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Panee 51 mepeBoja OKCMO3UIMOHHON JI03bI B OKBUBAJICHTHYIO MCIIOJIb30BaIKChH
CHelMalIbHbIE MEepeBOJHbIE KOAIPGUIUEHTHl, TaK KAaK BMECTO CHEKTPaJbHOM 3aBHCHUMOCTH
ucnoJyib3oBajach 3(G(EeKTUBHAs HHEPrusl HU3IYy4YEHUs, 3aBUCHAIIAs OT HaNpsHKEHUs TPYOKH U
UCIOJIb3YeMOr0 NepBUYHOrO G¢uibTpa. B gaHHOM ciiydae, Ui KaXXJIOTO KBAaHTA YUHUTHIBACTCS
CTeneHb (BEPOATHOCTH) €ro TOTJIOMICHHUS] B OCHAOJSIOMIEM CJIO€, 3aBHCSIIAs OT JHEPTUU ITOTO
KBaHTa, a Jajgee MMEeTCs BO3MOXKHOCTh paccuuTaThb CYMMAapHYIO SHEPIHI0 BCEX MOTJIOIIEHHBIX
KBaHTOB — TO €CTh HEMOCPEJCTBEHHO ONpPeAETUTh 3(PPEKTUBHYIO SKBUBAIEHTHYIO J103Y.

st pacuera TMOTJIONIEHHOW J03bI OBUIM HMCIOJIB30BAHBI CHEKTPAIbHBIE 3aBHCHUMOCTH
MaccoBOro ko3(d@uirenTa norjaoueH!s] HEKOTOPbIX TKAHEH, MOJIyYeHHbIE Ha OCHOBaHUM pabdoT [7-
9], B KOTOpPBIX NMPHUBEIEHHI JaHHBIC N0 XMMHUYECKOMY COCTaBy TKaHEW OpraHm3Ma W Ppas3IMYHBIX

TKaAHCOKBUBAJICHTHBIX I1JIaCTMacc.
1000 =

100
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Jbk Ki_dljZzevgZy aZ\bkbfhklv fZkkh\h]l]h dhwnnbpb_glZ hkeZz
Ney jZaebgguo ldZg_c hjl]Zgbafz
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Hcnonb3oBaHue 3TUX JAHHBIX B COBOKYMHOCTU C JaHHBIMHU, ONUCHIBAIOIIMMHU CIIEKTPaAJIbHbIE
3aBUCHUMOCTU MAacCOBOTO KOX(PQHUIMEHTa OclabieHusi IS Pa3IudyHbIX XUMHUYECKHX JIJIEMEHTOB,
MO3BOJISIET TOJYYUTh IOJAOOHBIE CIEKTpajbHbIE 3aBUCUMOCTH JJIi KOHKPETHBIX TKaHEH Wi
TKAHEIKBUBAJIECHTHBIX MiacTMacc. [IpuMep paccuMTaHHBIX CIIEKTPAlIbHBIX 3aBUCHUMOCTEH MPHUBEACH
Ha puc. 3.

[IpaBuibHOCTH MOJOOHOIO MOAXO0JA MOATBEPHKAACTCS MPAKTUUECKU IOJHBIM COBIIAJICHHEM
(pacxoxxnmenne He  Oosmee  1-3%)  pacCUMTAaHHBIX  CIEKTPAJIBHBIX  3aBUCHMOCTEH s
TKAaHEIKBUBAJICHTHBIX  IIJJaCTMAcC C  JKCIEPUMEHTAJIbHBIMU  pe3yJabTaTaMH  Pa3IMYHBIX
uccnenonateneil. Ha pucynke 4 mnpencraBieHbl pacCUMTaHHAs IO MPEAJaraeMoil MeTOIHMKe
(crutommHas JUHUS) M OKCHEpUMEHTanbHass (TO4YkW) [7] 3aBHCUMOCTH JJisi TKaHEIKBHBAJICHTHOU
wactMacesl [12/1-KBT (uMutaTtop KOCTHON TKaHU).

10 10ud
E, xaB

Jbk KjZ\g_gb_ wdki_jbf_glZevghc b I_hj_Ibg_kdhc ki_dljZevguo aZzZ\
dhwnnbpb_glZ hkefed@lgy wd\b\Ze glghc iezZRfizZkku | >

[IpumeHeHre onMcaHHOMN BbIIlIE METOJMKH MO3BOJISIET 00JIee TOUHO, YEM C HCIOJIb30BAaHUEM
¢dbopmyisl (1) MoaenupoBaTh IPOLECCHI, MPOUCXOISAIINE IPU TOTJIOMIEHUH KBAHTOB PEHTT€HOBCKOTO
U3JIy4yeHUsl B Pa3IMYHBIX CpedaX, B TOM 4YHCIe, B TKaHAX M OpraHax 4eJIoBeKa Mpu IMPOBEIECHUU
PEHTT€HOJIOTUYECKUX UCCIIeI0BAaHU.

[Ipumepom pacyera 3¢(HEKTUBHOM SKBUBAJICHTHOM J103bl C HCIIOJIb30BAHMEM YKa3aHHOM
METOJMKH MOXET CIY)KUTb pacyeT [03bl, IMOJyYEHHON MalWeHTOM IMpH IPOBEIECHUHU
(dmrooporpaduyaeckoro 00CIeI0BaHUS.

Ucxonnbie nannelie: 3aaHe-nepentss npoekius, 80 kB, 60 MAc, 2 mm Al, mosie o0mydeHus —
35x35 cmM, hokycHoe paccTosinue — 60 MM. DddekTruBHAsS SKBUBaJICHTHAs 103a - 810 MK3B. (1aHHBIE
CBhEMKH | 71032 110 padoTe [10])

Jlnga pacdera J0O3bl MO NPEUIOKEHHOW METOJMKE HCIOJIb30BAJIaCh PEHTICHOONTHYECKas
cXeMa, MpeJCTaBlIeHHas Ha puUcyHKe 5. B kauecTBe pacdeTHON Mojaenu BBIOpAH SIUTUNTHYCCKUAN
umnHap ¢ quamerpamu 180 u 350 mm, Bbicotoit 350 mm. Tommuba peGep — 8 MM, MO3BOHOYHBII
cTON0 — 25 MM B JuameTpe, HANOJHEHHE — MATKHWE TKaHW (MbIUIeYHas, Jierkue, KpoBb). C TOUKH
3peHusi pacuera MOTJIOLIEHHOW J103bl CIEKTpajbHbIE 3aBUCUMOCTU pPa3IMYHBIX MATKUX TKaHel
BeCbMa OJIM3KHU U pa3nuuus B KO3 duureHTax ocnadiieHns He3HAYUTENbHbI (pHC. 3).

[Ipu naHHBIX, yKa3aHHBIX BbILIE, pacueTHas 3(pPeKTHUBHAS SKBUBAJICHTHAS /103a, MOJyYECHHAs
IyTeM UHTerpupoBanus Gopmyinsl [13] mo muomaau obiryyaemoro o0bexTa, coctaBuT 680 MK3B.
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[Tpu maHHBIX, YKa3aHHBIX BHINIE, pacueTHas 3(pdeKkTHBHAs SKBUBAJICHTHAS /103a, TOJTydeHHAs
IyTeM UHTerpupoBanus Gopmyinsl [13] mo miuomaau obimyyaemoro oobekTa, coctaBuT 680 MK3B.

Pacxosxnenne ¢ M3BeCTHBIMHU JaHHBIMH, HAaIlpUMep, puBeAeHHBIMU B padote [10] cBsizaHo ¢
pa3IMYHON TPAaKTOBKOW TEPMHMHA «110je oOnydeHus». ABTopbl pabotsl [10], u3MepuB m3MeHeHue
7036l Ha OCH TyYKa, PaclpOCTPAHSIOT MOJydCHHBIC JaHHBIE Ha BCE IMOJIE€ OOMY4YEeHHs, TOTAa Kak
MaKCUMaJbHOE TI0 TUIOIIAN CeUeHrne 00bheKTa (B JAaHHOM CiIy4ae, IpyIHOM KiIeTKH) cocTaBisieT 0.7 —
0.9 or geiictBuTenbHOTO pa3mepa mois oOmydenus. OTcioga ONPEACICHHOE 3aBBIIICHUE
pe3yJIbTaToOB.

JIOCTOMHCTBOM TIpeaiaraéMoii METOJMKH SIBIISIETCS TO, YTO OHA TO3BOJISIET MPOCIECIUTh, KaK
nu3MeHsieTcst d(h(heKTUBHAS SKBUBAICHTHAsI 032 OOJIYYEHHUsS NMPU W3MEHEHHH PEKUMOB CheMKH. B
tabmume | mpencTaBieHa 3aBUCHMMOCTH MOTJIOMIEHHOW 03Bl OT HAIPsDKEHHS, TTOJAaBaeMOro Ha
TPYOKY M SKCIIO3ULIUU NPU ChEMKE IPyHOTO oTAena A GpokycHoro paccrosHus 700 Mm. 3HaueHue

6



sKcno3uluu (MAC) BbIOMpaeTcsi, UCXOAsl U3 yCIOBUSL 00eCleYeHHs] MOCTOSIHHOM SKCIO3UIIMOHHOMN
LZ[ebpZ

7I03bl B IJIOCKOCTU MPUEMHUKA N300paxeHus:, paBHoU 1 MP.
AZ\bkbfhklv wnn_dlb\ghc wd\b\Ze glghc “hau hl j "bfh\ jZ[hlu

Hanpsioxenue, kB
CD““;TRE Al 80 | 100 | 150 | 200
OKBUBaJICHTHAs 1033, MK3B / DKCIO3UINA , MAC
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Ha pucynke 7 mpencraBieHO CIEKTpaIbHOE paclpeaesieHne HHTEHCUBHOCTH U3IYYCHHS MPU

HanpsbxeHnn 200 xB.
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(13)

bgl_gkb\ghklv k mqg_Ihf ihlJehs_gby ihal\hghqguf klhe[hf

C TOMOIIBI  (OPMYITBI

Kpome onenku 5¢¢exkTuBHON HKBHUBAJEHTHON J103bI
MpeI0KEHHAs: METOAMKA MO3BOJIIET TAK)KE OLIEHUTh KOHTPACTHOCTh M300pa)K€HUS MyTeM BBEICHUS

B pacyeTHble (OpMyNbl KPUBOM CHEKTPaJbHON UYYBCTBUTEIBHOCTU JIE€TEKTOPAa PEHTIC€HOBCKOIO

n3NydyeHus: (PEHTI€HOBCKOW IJICHKU WJIM JIIOMUHECHUPYIOUIETro dKpaHa). B aTom cityuae, yuuTsiBast
IIOTJIOTUBLIEECS Ha

SHEPrUI0 KaXKJI0r0 KBAaHTAa U YYyBCTBUTEJIBHOCTh JETEKTOpAa K 3TOMY KBaHTY (BEpOSTHOCTb €ro
SHEPIuu,

perucTpamnuu), MOXHO OINPEIEIUTh CYMMapHOE KOJUYECTBO
AJIEMEHTAapHOW IUIOIIa[M JAETEKTOpa, TO €CTh CTENEeHb MOYEPHEHUS IUIEHKH WM HHTEHCHBHOCTh

CBEUEHUS JIIOMUHOGOpa.

B 3akmroueHun uenecoo6pa3H0 OTMETUTHh OCHOBHBIC JOCTOMHCTBA npennaraeMoﬁ MECTOAUKH:
- BO3MOKHOCTb MOACIHUPOBAHUSA IIPOLECCa MPOCBCUHUBAHUA PA3ZJIMYHBIX JacTew u OpraHoB

4eJI0BEUECKOro Tea,

- BO3MOXHOCTb BapbUpPOBAHUS MPU pacuere BCEX NapaMeTpPOB ChEMKHU — THUIl TPYOKH, aHOAA,
TE€OMETPHS CbEMKH, PEKUM pabOThl TPYOKH, TUI U TONIIKMHA GUIbTPA U T.II.,
OLICHKM KOHTPAaCTHOCTH TEHEBOTO PEHTI€HOBCKOIO H300paKeHus,
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-  BO3MOXHOCTb
BO3HHUKAKOIICTO ITPU IMTPOCBCUUBAHNUU UCCICAYEMOTO 00BbeKTa.
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THE METHOD OF CALCULATION OF THE ABSORBED DOZE
A.Y. Gryaznov, N.N. Potrakhov

Summary:

The method uses spectral dependences of intensity of x-ray radiation. The received theoretical
dependences of factors of easing with accuracy of 1-3 % coincide with experimental values. The
offered technique allows to define the absorbed and exposition dozes of radiation, and also contrast of
the shadow x-ray image.



