
HA KOHKYPC HAYlJHO-I1CCJ1EL(OBATEJ1bCKI1X PAEOT 

HI1U «KypqaTOBCKllH: llHCTllTYT» - I1T3<1> 3a 2020 r 


no pa3)l,eny «J1YQruaH pafioTa no C03)l,aHllIO YCTaHOBOK 11 pa3BllTllIO MeTO)l,OB 
3Kcnep"MeHTa» 

«Pa3pa6oTl~a aTOMHO-30H,lJ:OBOrO TOMorpacj:Ja llA3JI-3D c cj:JeMToceKYH,lJ:HblM 

JIa3epHblM HcnapeHHeM)> 

ABTOPbI: 

PormKKHH JIYKh5IHqyK A.A, Pa3HHuhlH lllYToB XOMH4 

A.A., I1cKaHJ(apoB, XOPOillHJIOB Kop4yraHOBa 

C.B. POroJKKHH - HI1l( «Kyp4aToBcKHH HHCTHTYT» - Ha4aJ1hHHK OTJ(eJIa 320, 
J1yKh5IH4YK AA, Pa3HHlJ,hlH O.A, lllYToB HHKHTHH A.A, A.TIeeB AA., XOMW-I A.A., H.A. 
I1cKaHJ(apoB, XOpOIlIH.TIOB B.B., Kop4yraHoBa O.A - HI1l( «Kyp4aToBcKHH HHcTHTyn> 

COTPYJ(HHKH Jla6opaTOpHH 321 



KpaTKHH pecpepaT 

«Pa3pa6oTKa aTOMHO-30H)lOBOrO TOMorpacl»a TIA3JI-3D c cl»eMTOCeKYH)lHhlM 

J1a3epHblM MCnapeHMeM» 

ATOMHO-30H,nOBIDI TOMOrpa$YHI .HBJ1SIeTC.H O,nHHM H3 HaH60JIee 3$$eKTHBHbIX npSIMbIX MeTO,nOB 

onpe,neJIeHH.H npOCTpaHCTBeHHbIX pacnpe,neJIeHHH XHMH4eCKHX 3JIeMeHTOB B proJ1H4HbIX 

KOHTPOJIb TpeXMepHOrO XHMH4eCKHX 3JIeMeHTOB C TOqHOCTbIO, 6JIH3KOH K 

HeCKOJIbKHM ,nmI propa60TKH HOBbIX KOHCTPYKUHOHHbIX MaTepHanOB. B 

POCCHH aTOMHO-30H,nOBbIe HCCJIe,nOBaHH.H npOBO,n.HTC.H TOJlbKO B OpraHlUaUH.HX HI111 «KypqaTOBCKHH 

HHCTHTYT». 3HaqHTeJIbHaSI 4aCTb 3THX HCCJIe,nOBaHHH nOCBSIlUeHa H3yqeHHIO HaHOCTpYKTypbI 

peaKTOpHbIX MaTepHaTJOB. ITOCKO.TJbKY aTOMHO-30H,nOBbIH TOMOrpa$ C HCnapeHHeM 

HaHJIyqlllHM 06proOM nO,nXO,nHT ,nmI 3THX TO B HI1U «KypqaTOBCKHH HT3<I> 6bIJI 

propa6oTaH, C06paH H 3anYlUeH npOTOTHn aTOMHO-30H,nOBOro TOMOrpa$a C JlroepHbIM HCnapeHHeM 

(ITA3Jl-3D). 

L(aHHbIH npH60p SIBJI>IeTC.H MHOrOKOMnOHeHTHbIM, BbICOKOTeXHOJIOrHqHblllA YCTPOMCTBOM, 

BKJ1I04.aIOlUHM BaKYYMHble KaMepbI, B KOTOPbIX nO,n,nep)l{HBaeTCSI BbICOKHM H CBepXBblCOKHH BaKyyrvf, 

HCnOJIb3)'IDlUHM COBpeMeHHyIO 6bICTpO,neMCTBYIOlUyIO ,neTeKTHpyIOlUYIO CHCTeMY HOHOB, a TaK)l{e 

MOlUHYIO CHCTeMY C $eMToceKYH,nHOH ,nJIHTeJIbHOCTH. B KaqeCTBe 

,neTeKTHpYIOlUeH CHCTeMbI Ha OCHOBe C TOqHOCTbIO 

Koop,nHHaT MeHee 100 MKM H BpeMeHHbIM properneHHeM MeHee 50 nc, no.n.nep)l{HBaIOlUHM CKOPOCTb 

c60pa ,naHHbIX ,no HeCKOJlbKHX TOIC. C06bITHM B ceKYH,ny. ITpHMeHeHa YHHKanbHIDI HMnYJIbCHIDI 

HCnap.HIOlUaSI Jla3epHasI CHCTeMa C ,nJIHTeJIbHOCTbIO HMnym,ca :::.:;300 $c H TpeMSI rapMoHHKaMH 515 HM, 

HM H HM. proHbIx rapMoHHK n03BOJl>IeT YCJlOBHSI ,nJl.H 

MeTan.TJOB, nOJIynpoBo,nHHKOB H L(JISI o6eCneqeHH.H BblCOKoro BaK)'YMa 

HCnOJIb30BanaCb CHCTeMa H3 Typ60MOJIeKYJISIpHbIX H cnHpanbHblx $opBaKYYMHbIX HaCOCOB. 

ITOMHMO propa60TKH npH60pa, C03,naH YHHKaJIbHbIM KOMfmeKC nporpaMMHoro 

06eCneqeHHSI "KBAHTM-3D", n03BOJISIIOlUHH pacllIH$poBbIBaTO H BH3YaJIH3HpoBaTb ,naHHble, 

nOJIyqeHHbIe Ha npH60pe 

pa60TbI H nporpaMMHoro 06pa60TKH ,naHHhIX 

npOBe,neHbI Ha qHCTbIX - BOJlh$pa,\1e H anIOMHHHH, a TaK)l{e pH,ne KOHCTPYKUHOHHbIX 

peaKTopOB. B pe3YJlbTaTe onpe,neJleHO npocTpaHcTBeHHoe propellleHHe 

YCTaHOBKH: J1aTepaJlbHoe propellleHHe npHMepHo propellleHHe no rJIy6HHe npHMepHo 1 A 
npH HCCJle,nOBaHl1H MeTaHJlHqeCKHX 06proUOB. PropellleHHe no Macce COCTaBIlJIO He MeHee 600 

e,nHHHU Ha no onTHMH3aUHH napaMeTpOB YCTaHOBKH H 

npo,neMoHcTpHpoBaHa TOqnOCTb onpe,neJleHHH XHMHqeCKOro COCTaBa ,no 0.06% Ha 

Mo,neJlbHOrO ClmaBa 

B paMKax propa60TKH npoue,nYPbI BOCCTaHOBJleHHH ,naHllblX onTHMH3HpOBaHbI 6rooBbIe 

BOCCTaHOBJIemUI Macc H Koop,nHHaT. onTHMH3aUHH 6rooBoro anropHTMa 

BOCCTaHOBJleHHH Macc propa6oTaH H KOMnJleKCHblll anropHTM CTaTHCmqeCKOll 

06pa60TKH ,naHHbIX Ha MaTepmLle TeCTOBbIX HCCJIe,noBaHHM cnJlaBOB )l{eJle3a-xpOMa, BOJIb$paMa, 

aTJIOMHHHSI, H THTaH-MoJ1H6JleH-UHPKOHH.H. ITo pe3YJIbTaTaM propa60TKH nOJlyqeHbI 

CYlUeCTBeHHble no Macce Ha BOCCTaHaBJIHBaeMblX Macc
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cneKTpax, C nOKa3aTeJleM He MeHee 100 e)1.HHHU )1.0 OnTHMH3aUHH, BnJlOTb ,ll0 1000 e,llHHHU (npH 

HCCJle,llOBaHHH CnJlaBOB aJIIOMHHHSI) nOCJle ee npOBe,lleHHSI. TaK)!{e, 6bIJla pa3pa60TaHa npOue,llypa 

aBTOMaTH4eCKOH KoppeKUHH Macc ,llJlSl 06ecne4eHHSI TeopeTH4ecKH BepHbIX nOJlO)!{eHHH OCHOBHbIX 

nHKOB MaCC-CneKTpa. B paMKax pa60TbI no onTHMH3aI.:(HH 6a30BOrO aJIrOpHTMa BOCCTaHOBJleHHSI 

KOOp,llHHaT 6bIJlH peaJIH30BaHbI npSlMOnpOeKll.HOHHble H cTepeorpaqJH4eCKHe BapHaHTbI ,llaHHOrO 

aJIrOpHTMa, ,llOnOJlHeHHble CneUHaJIbHbIMH npoue,llypaMH, YT04HSlIOrnHMH MeCTOnOJlO)!{eHHe aTOMOB 

nYTeM HHTepnOJlSlUHH napaMeTpoB BOCCTaHOBJleHHSI, CPYHKUHOHaJIbHO 3aBHCHMbIX OT HanpSl)!{eHHSI Ha 

06pa3ue. Do pe3YJlbTaTaM pa60TbI 6bIJ1H nOJlyqeHbI H306pa)!{eHHSI KPHCTaJIJlOrpacpH4ecKHx CTPYKTYP, 

pa3peWeHHbIX B HeCKOJlbKHX HanpaBJleHHSlX, lITO n03BOJlHJlO H3MepHTb Cpe,llHee 3Ha4eHHe 

npOCTpaHCTBeHHoro pa3perneHHSI, KOTopoe COCTaBHJlO 2-4 A. 

OCHOBHble pe3YJlbTaTbI pa6oTbI: 

Pa3pa60TaHa, 3anymeHa H anp06HpoBaHa YCTaHoBKa TOMorpacpHlIecKHH AToMHbrn 30H,ll 

DA3J1-3D C cpeMToceKYH,llHOH cHcTeMoH Jla3epHOrO HcnapeHHSI aTOMOB. 3Ta YCTaHoBKa SlBJlSleTCSI 

O,llHOM H3 Tpex YCTaHOBOK aToMHO-30H,llOBOM TOMorpacpHH, CPYHKll.HOHHp)'lOrnHx Ha TeppHTopHH 

POCCHHCKOM <1>e,llepall.HH. 3TO e,llHHCTBeHHaSi YCTaHoBKa, pa3pa60TaHHM H c06paHHaSi B POCCHH. 

,UaHHM YCTaHoBKa HCnOJlb3yeT Jla3epHbIH THn HcnapeHHSI, 4TO BblrO,llHO OTJlH4aeT ee OT 

nOCTaBJleHHbIX B P<1> YCTaHoBoK CPHPMbI CAMECA, nOCKOJlbKY n03BOJl5leT HCCJle,llOBaTb He TOJlbKO 

npOBO,llHHKH, HO H nonynpOBO,llHHKH H ,llH3JleKTpHKH. TaK)!{e DA3J1-3D HCnOJlb3yeT nporpaMMHoe 

06ecrrelIeHHe, rrOJlHOCTbIO pa3pa60TaHHoe H peaJIH30BaHHoe B l1T3<1>. Pa3pa60TaHbI YHHKaJIbHble 

MeTO,llHKH npOBe,lleHHSI aTOMHO-30H,llOBbIX HCCJle,llOBaHHM Ha ,llaHHOH YCTaHOBKe. Bce 

BblweYKa3aHHble cpaKTbI rr03BOJlSlIOT 3aKJlI04HTb, 4TO pa3pa60TKa KOMrrJleKCa, BKJlI04aIOrnero: 

CHCTeMY CBepXBbICOKOBaKYYMHbIX KaMep, CHCTeMY Jla3epHOrO HcrrapeHHSI, BbICOKoro HarrpSl)!{eHHSI H 

KpHoreHH)'lO CHCTeMY, a TaK)!{e YHHKaJIbHOe rrporpaMMHoe 06ecrrelIeHHe rr03BOJlHJlO He TOJlbKO 

C03,llaTb yHHKaJIbH)'lO HaY4HYIO YCTaHOBKY ,llJlSl POCCHH, HO H rrOJlYlIHTb 6ecrrpeue,lleHTHbIM onbIT 

pa3pa60TKH, 3arrYCKa H 3KCrrJlyaTaUHH KOMrrJleKCa O,llHOM H3 COBpeMeHHbIX MeTO,llHK aHaJIH3a 

MaTepHaJIOB Ha rrpaKTH4eCKH aTOMapHOM ypOBHe. 
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