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. AKTyBJU,HCJCTli T8MH • ,IJ.mI peweHIUI MHOr.llX BOilpOCOB Kalt 'PYH.n:8MeH
T8Jil,HOro, TBK U npHKJI8.IWOro xapaKTepa Heo6xo,n:HMO npoBe.n;eHHe 8H8JIH
sa COCT8B8 B8W8CTB8 C BHCOKMM ypoBH8M 'll:JBCTBHT8JU,HOCTU. IlOJIYl!88MHil 
H8 Tpa,D;Hn;HOHHHX M8CC-CD8KTPOM8Tpax KOHU8HTpBUHOHHH:tt npe,n:eJI o6HapyEe
HitfI H8 ypoBHe r□-9- ro-10aT/8T yEe cero,n:Hli JJBJIHeTCSI H8,D;OCT8TOl!InlM, 
H8IlpHMep, npH DOJIYl!8HHU CBepXl!HCTHX B8W8CTB HJIH npoBe,n:eHUH UCCJie,no
BBHHil no IlOHCJtY CB8pXTHE8JlllX SJI8M8HTOB (CT3) B npHpo,n:e. ,llaJII,Heihnee 
paSBHTH8 M8CC-Cll8KTpoMeTpHl!8CROro M8TO,na 8H8JIHS8 B8W8CTB8 Tpe6yeT' 
K8K COBepweHCTBOBBHHH CX8MH 8H8JIHS8, T8K H paSBHTHSI T8XHHKH HOHHHX 
HCTOl!HHKOB. IlepcneKTHBHllM HCTOl!HHROM, IlOJIYl!8Il!IHM BCe 6OJU,W88 pacnpo
CTpaHeHHe K8K B Hamett CTpaHe, TBK H 38 py6eEOM, HBJIH8TCSI JI888pHo
IlJI8SM8HHHil HCTOl!HHR HOHOB (Jlillfil)/l/. 

HCilOJII,SOBaHHe MOWHHX CB8TOBHX IlOTOKOB ,Il,JllI HOHHSBUHH 8H8JIHSHpy-
8MllX o6pa~OB o6ecnel!HB88T JI8S8pHO-IlJI8SM8IDIOMY HCTOl!HHRY HOHOB pa,n 
BBllllX npem.,yweCTB no CpaBH8HHll C )U)Yrml!H THDBMH HCTOl!HHlCOB. Jiasep
HHil cnoco6 HOHHS8UHH YIDlB8pC8JieH, OTJIH~88TCH BHCOKOil JIORBJll,HOCTlill H 
Bqq)8KTHBHOCTlill, 6ecq>paKQHOHHOCTlill HcnapeHHSI H HOHHSBUHH M8T8pH8JI8 
MlUileHH. BHxo.n: HOHHSOB8HHHX MOJI8JtYMpHHX OO8,IUIHSHJ!il HS JIIIHH Ml!HHMSJI8H, 
l!TO ,o6.ecnel!HB88T BllCOKOe COOTB8TCTB118 HOHHoro nyl!K8 STOMHOMY COCTSBY 
HCCJie,nyeMOro o6pa~a. JiasepHBH M8CC-CJI8KTp0M8TpiUI IlO8BOM8T H8 Hec
KOJlbKO IlOplI.n;ROB. IlOBHCHTL a6COJlllTffYll H OTHOCHT8J!bffYll -qyBCTBHT8JII,HOCTli 
HSMepeHH!, COKpBTHTb Bp8MH 8H8JIHS8, HCCJI8,nOB8Tli 6OJI88 WHpoKHil KJIBCC 
B8W8CTB. Bee 8TH ,nOCTOHHCTBB ,nenam JI1IHH HSH6OJiee nepcneKTHBHHM npn 
pememrn BBllHHX npmua,n:HHx n IPYH.n:BMSHTBJII,HHX sa,na-q: cos~ 
YJII,TJ)Sl!HCTHX M8T8pRBJIOB, Onp8,It8Jl8HW! M8CC HSOTOilOB, Y.D:8JI8HHHX OT Jm

HHH CT86HJII,HOCTH, IIORCxa OB8pxTHE8JIHX 8J[8M8IITOB B npzpo,Ite, IIORCxa 
,IU!OilHOI'O 6eTa-pacna,n:a H T .,n. IlOSTOMY npo,no.uemie. HCCJI8,D;OB8HR! !pHSH
l!8CKHX acneKTOB JIIIlffl, a T8ltX8 paspa6OTK8 ero HOBHX KOHCTPYKUHil, O6ec
Il8l!HB8JIIU!X 6oJiee BHCOKYJ) l!YBCTBHT8JU,HOCTli, npe,ncTaBJIHeTCH SKTYBJll,HOil 
npo6JieMOil H8 COBP8M8HHOM STane paSBRTiUI JIBsepHol M8CC-Cil8RTp0M8TpHH. 
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Uenb pa6orn SBMmMacb B cos.naHHn HllSK04JOHOBoro .nasepHo-IJJIBs
MeHHoro HCTO'IBHK8 HOHOB ,ItJllI BHCOKOqyBCTBHT8Jll,HOro M8CC-Cil8KTpoMeTpa. 
Jl,oCTHllteHHe 8TO! neJIH noTpe6oBBJIO npoBe,IteHHII 8KCnepHMeHT8Jll,HHX ECcne
,Il;oBBHlrA no HSY1i8IDl.Il MOXBHHSM8 o6paSOB8Hlill MOnexyMpHHX HOHOB B JIIrnH 
H IlOHCKB BOSMOl!HHX nyTett IIO,It8BJI8HHII qx>Ha OT K0~8KCHBX HOHHSOB8HHHX 
C08,IU!H8ffi!it. 

Ha.yqHSJI HOBHSH8 HCCne,noEB.HH! COCTOHT B cne.It,YD!l8M! 
I) ,neTanuo Hsyqeua HHstcoaHepreTnqecKSlI o6nacn (E< 30 aB) 

8HepreTH'l8CROro cneKTP§ 8TOMHllX HOHOB npn IIJIOTHOCTHX nOTOK8 .nasepHo
ro HBnY1ieUM ]J.O 4 = ral~T/crl; 

2) Bll8PBll8 06HapyzeHa CAOlitHB.fl CTPYKTYP8 8HepreTnqecKOro cneKTpa 
O,ItHOSapa.mmx HOHOB I X8paKT8pH3Yllll8.IICH .ItBYMII M8KCHMJM8MH - IQ aB Iii 

-I aB, H H8 OCHOBBHHH 8KCnepHM8HT8Jll,HHX.ncc.ne,noB8mul npe]].nOllt8HH BOS-
MOl!Ulll8 M8X8Hl!SMU HX 06paSOB8lllUii . 

. 3) axcnepHM8HT8Jll,HO YCT8HOM8HO, 'llTO npatcTnqecKH BC8 H86JIIUtae-: 
Mlle MOA8ltYJIHPHH8 HOHH pacnpe]J.e.neHH B HHSK08H8preTH'll8CKO:ll 06.naCTH C 
.M8KCHMJMOM pacnpe,D;e.nelm!I ,.,. I aB, a :HX o6paSOB8HHe o6ycnOM8HO, B oc
HOBHOt:1, BTOpH'lHllMH M8XBHHSM8MH B38HMO,IJ;e:llcTBHli .nasepHO-n.naSMeHH~ro 
crycTKB c noBepXli9CTbD MlllllOHHi 

4) H8 OCHOB8HHH npoB8,IJ;8HHHX nccne,IJ;OB8HH:ll C03,IJ;8H npHHnHUl!8JII,HO 
HOBL!A HHSKO<poHOBllA Jiillilf c"aHepreTHtl:8CKOi1 CMeKUHeil". 

I1paKTHtl:8CK88 geHHOCTb ,IJ;HCCOPTBnWI saRJIIJq88TCH B TOM, qTo COS]J.aH
HHA Hl!SKO<poHOBHA nasepHO-llJl8SM8HH!lA HCTOqmu( HOHOB nosBOJIHeT ,IJ;OCTWU. 
CY!Il8CTB8HHO 60.nee BliCOKOA qJBCTBHTOJII,HOCTH npn npoBe,IJ;eHHH pa6oT no 
M8Cc-cneRTpoMeTpHqecKOMY 8H8JillSY COCT8B8 BemecTB8 no CpBBHemm C 
HM8ll!llHMHCH panee .naseplWMH HCTOqHHKaMH. DiXO]J. 58plillt8HHHX MoneitY.n no 
Kpai1Hett Mepe B ro3 pas Mem,me, qTo B8]J.8T K noHHllt8HHD KOHIJ;8HTpa!U!OH
HOro npe]J.e.na o6Hapyzelm!I H noSBOJIII8T HcnonSOB8Tb M8CC-Cil8RTpoM8TpU 
C JM8p8HmlM paspemeHHeM H T8M C8MRM npHBO,Il;HT K COKpalll8HHD Bp8M8lill 
8HaJm58. 

IIonoiteHHH. BHHOCHMJ,18 H8 samHTY 
Ha S81!U!TY BUHOCHTCH: 
I) pesynTaTH axcnepm.1eHTBnHHX nccne,IJ;OBamul aHepreT:aqecux, 

58pll]J.OBHX H yrnollliX pacnpe,ne.neHHil ·aTOMHHX H MOA81tYJllJPHHX HOHOB, o6pa-
3YJlll:HXCH B .nasepHO-llJIBSM8HHOM HCTOqHHKe HOHOBj 

2) YCT8HOM8HO, qTO M8X8HHSM o6pasoB8HHH MOA8ltYJlflPHHX HOHOB OT
JillqaeTCH OT M8X8HH8M8 o6paSOB8HHH 8TOMHHX HOHOB H npatcT.li'll8CRH IlOJI
HOO'flaJl o6yOJIOJ3JI8H BTOp:aimIDm IlpOI{8OO8Ml!j 

3) Bn8plllie COS]J.8HHUil 8BTOp0M HHSKOqJOHOBU! Jiillilf ,!Vu! BUCOKOqJB-
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CTBHT8JII,HO:ll Macc-cneKTpoMeTpHH H pesynTaTU 8KCnepHM8HT8Jll,HOro nsyqe
HH/i HOBOro HCTOtl:HHK8. 

Anpo6aµM pa60TH 
OcHOBHHe pesym,Tarn pa6ow ,nonollteHH Ha ceMMHapax_KBwe.npu wnsnKH 

TBep,noro Tena ~H n OT.rtena HCcne,noBaHHH THlltensx a,nep ]a6opaTopnH 
a,nepHUX peaKUH:ll OnHH, Ha III BceCOIDSHO:ll KOH!pepeHIJ;HH no Macc-cneK
Tp0M8TpHH B ]eHHHrpa,ne - 1981 r., Ha sace,namrn Hay11Horo coBeTa 
AH CCCP no npo6neMe "~smtoxmmii: II T8XHOJIOrM BHCOKO'IlICTHX B8Ul8CTB" 
B MocKBe - I982 r., npe,ncTaMeHU Ha IX MelK,eyuapo,nHo:ll KOHIPepeHIJ;HH 
no Macc-cneKTpoMeTpRR B BeHe - 1982 r. 

CTpYKTYpa H o6~eM 8HCcepT8IlRH 
,Il,RccepTaIJJlll COCTOHT HS BBe,IteHH/i, tl:8THpex rJiaB, SaK.nID'lleHWI, co,nep

lltHT 115 CTpamm MamHHOnR6Horo TeKcTa (BKJIIQqB.fl pncyHKH), ]J.8BffTb Ta6-
nnn, 25 PHCYHKOB H cnHCOK JlliT8paTypu HS 109 HaHMeHOBaHH:ll. 

CO].LEP}WOO; PABJ'ill 

Bo BBe,uemm OCB8ll1a8TCH aKTyaJII,HOCT.b TeMH, cqiopMynnpoBaHa uem, 
pa60TH H H3naraeTca KpaTKOe co,neplltaHRe ,IU!CCepTaURH. 

B nepBoti rmBe npoBe,neH o6sop MTepaTypu H ,naHa o6maH xapaKTepR
CTRKB npo6.neMH nOHCKa CBepXTillK8nHX 8JieMOHTOB, Hs-sa HHSKO:ll rpammu 
co,nepJKaHWI CT8 B B8ll!8CTBe COJIH8t{HOH CllCTSMH f' r'□-13 r/r)' npo,nOJilKSHHe 
pa6oT no noncey CT8 B npHpo,ne Tpe6yeT paspa6oTKH H npHMeHeHM JJI.bTpa
'tJYBCTEI1TeJIMillX MeTO]J.HK, IlOSBOMKX11llX ll,n8HTllqJHUHp0B8Tb npnpo,nlille HYKJlll
.ItH no M8CCOBOMY tl:HC.ny HM nOplI,ItKOBOMY HOMepy. CTOJI.b HHSKHH YPOBSHI, 
K0~8HTp8UROHHOH qJBCTBHTe.n.&HOCTH C BOSMOlltHOCTbID O,nHOBp8M8HHOH ll,n8H
TllqJHK8UHll no MaCCOBOMY tl:HCJIY MOllt8T 6HT.b ,IJ;OCTHrHYT, B ttaCTHOCTll, C no
MOUl.bID Macc-cneKTPOM8TpHqecKOM MeTO]J.HKH C HCnOJI.bSOBaHHeM aqJl)eKTHBHHX 
llCTOtl:HHKOB·HOHH38UHH 8TOMOB H COBpeMeHHOH TeXHHKH ,It8T8KTHpoBaHIDI HO
HOB. Ha npHMepe C03,naBaeMoro .I(JilI noHCKa CT8 B JIJlP OnHH BUCOKOqJBCTBH
TeJll,HOro MaCC-Cil8K'l'pOM8Tpa J.11I,IWA/5~B ROTOPOM IIJia.HlipyeTCH HCnMbSOB8HlI8 
.rtJIH aHaM_sa nepesap!IllteHHoti KOMiloHeHw 2+ ➔ r+ HM 3+ ~ r+ H TpeXKac
Ka.rtHott cncTetru O'llHCTKH, npoaHaJlliSllpOBaHH Tpe6oBaHH/i, npe,n'bHBJIHeMUe 
K OCHOBHUM YB.naM H HCTO'llHHRY HOHOB, 

Ha OCHOBe aHanHsa xapaKTepHCTHK HCTOtl:HHROB paSJlli'llHOro THna pac
CM8TpHBaeTCH B03MOlltHOCT.b HX npRMOHeHH/i B Macc-cneRTPOMeTpe Jll1UHA. 
IlOKaSaHo, tl:TO H8H6onee 06UIHM H8]J.OCTaTKOM 60JI.blllHHCTB8 HCTOtl:HHKOB HB
JIIICTCH BUCOKH:ll BHXO,n HOHH30BaHHHx MOn8KYMPHHX coe,nRHeHrui: H CeJieKTHB
HOCT.b HCnapelllill R HOHH38UHH aTOMOB HCCJie,nyeMoro o6pasua. B nasepHOM 
HCTO'llHRKe HOHOB BHXO,It MOneitYMPHHX HOHOB MHHHManeH no CpBBH8HHID C 
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miYrl!WI liCTOti:HliKaMli li BOSMOllteH peim:11 6ecqipBKUHOHlIOro ncnapeID!H M8Te
pna.na MlfllleHR. 

YKBaaHHHe IlP6llMYUIOCTB8, aapg,ny C BllCO!GlM BllXO,nOM MHOroaapg,nHHX 
HOHOB li BOSMOlKHOCTI,JO 8.H8Jlll88 JIJ06oro TBep,noro BellleCTB8,He38BHCllMO OT 
ero qmsmco-xm.mti:eCEHX CBO.ltCTB, ,neJiaJOT JiasepHO-IlJlB.SMOHH!l.lt HCTOti:Hmt HO
HOB H8H60Jiee nepcneKTHBHllM B Macc-cneKTPOMOTplili li o60CHOBHB8IDT npa
BWil,HOCTI, ero BU6opa B sa.nati:e no llOHCKY CTS. 

BTopaH rJiaBB. IlOCBlilllOH8 OllHC8HliD MO,neJII,HOro JI83epHO-llJI83MOHHOro 
liCTOti:HHKB, SKcnepRMOHT8JILHO.lt YCT8HOBKH, .c llOMOillI,JO KOTopoa npOBO,D;WmCI, 
:accJie,noBBHKII, a TaruKe MeTO.nHKH sKcnepHMeHTa, npEMeHIIBllleilCH ;IJ.N! HSJ'!e
HM 8TOMHHX li MOJIOKYJUtp.HllX HOHOB, 06,I>a30B8HHllX B JIIIBH. 

CxeMa 8KCIIOpllMOHT8JII,HOif YCT8HOBKH IIp1rne,neHa H8 PRC.I. OCHOBaHMH 
y3JI8MH YCT8HOBim HBJl/IllTCH: OilTH'IOCKHH KB8HTOB!lit reHepaTop, JIIIBH,ceK
TOpHll.lt MBrHHT, ,neTOKTOp HOHOB C BHXO,nOM H8 38llOMHH8nnrui ocuwmorpaip. 
B K8'IOCTB8 HCTO'!Hmta JI838pHoro Hs.nytl:8HKIJ HCilOJII,30B8JICH TBep,nOTOJII,-

Pnc. l. CxeMa 8KCIIOpHMOHT8JII,HOil YCT8HOBKH: l - H8CTpoe'!HHA re..Jmff-He
OHOB!lff Jiasep, 2 - Jiasep JITli-WI..at1/, 3 - pas.JteJ.mT8JII,BWi Il.1I80Tmm, 

4 - q>OT08JJ:8M8RT ~SK-o9"I/,5 - H8!Tpan:I,RH8 OB8To(pwn.TpH,6 - OIITR"IOCIGiil 
yseJI, 7 - Mm11eH:i., 8,9 - q>e>pMHpYlJIU!11 H ycxopgmµrll aJIOXTpO.ItH, 
IO.:, JIIIBH, lI,12 - BXO,nHO! lI BllXO,nHO:I! ll8Tpy6KH MarHHTa, 13 - Mar
HHTH!l8 8KpBHll, 14 - llOJIIOC M8I'lil1T8, 15 - COK:OPBliA M8rHHT 1 16 - lllR-
6epHll8 38TBOPH, 17.- ,neT8KTHPYXlll88 YCTpoiiCTBO, 18 - ycwmTeJII,, 
19 - ocruuurorpaip, 20 ~ lIOHllll.lt IJY'iOK. 

Im.It OllTH'IOC!tml KBBHTOB!l.lt reHepaTop JITH-IJ:ll-8, pa6oTa.munt B pe:&mMe 
8Jl8KTpoOIITH'I8CKO.lt MO,nJ.7lf.lIUm ,no6poTHOCTH. reHOPl!JlYOMSH Jia38poM SHepr:wI 
COCT8BJl/IJI8 60 MJ!z B HMIJYJII,08 ,nJIHT8JII,HOCTI,D l2HC. C llOMOillI>D pas,ne.im
TOJII,HO.lt IIJI8CTHH!l H860JII,lll8H '!8CTI, lis.nytl:OH:wl OTBO,nliJiaCI, Ha q>OTOSJIOMOHT 
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~SK-09. SJieKTPli'IOCKH.lt ClirHBJI C KOTOporo liCilOJII,SOBaJICH ;IJ.Ni CHH'.XpOHH
Sau;lll1 sanycKa pasBepTKH oc~orpaqia c mfilYJII,COM RSJIY'l8HWI Jiasepa. 
OCHOBHOit IlOTOK HSJJY'leHRH qx)KYClipOB8JICH OilTR'!eCKHM YSJIOM Ha IlOBepx
HOCT:E, lICCJie,nyeMoii MRllleHH, H8XO,nllllleiiCH B .rrrn:rn. ,llli8MeTp qJOK8JII,HOro MT

Ha COCTaBJllIJI 300 MRM, MaKCHMBJII,HaH WIOTHOCTI, MOillHOCTH 7xI09 BT/CNf. 
KOHCTPYKTHBHO JIIIl1H npe,ncT8BJlll01 co6oa BaKYYMHYD KaMepy paSMepoM 

(230 x 400 x 300) MM3 c BXO,IVllllllMli B Hee qJYHKIU!OH8JII,HllMH YSJI8Mll: 
OilTHti:eCKHM YSJIOM C ll0.IU3lilKHOii JIHHSoii, MlillleHI,JO C YCTpoHCTBOM CK8HHpo
B8HHH, CliCTeMoii qJOpMHpOB8HKIJ H ycxopeHHH liOHHOro nyti:Ka lI YSJIOM no,na
'll1 BblCOKOro H8lll)HllteHHH H8 SJ,IeKTpo,nH. CxeMaTH'!eCKH KOHCTPYJ«UUI JIIIl1H 
npe,ncTaBJieHa Ha pnc. 2. 

Pnc. 2. JiasepHO-nJiaSMOHHllli HCTO'IHHK HOHOB: l - KOpnyc liCTOti:HHKa, 
2 - npHllt.llMHoe ycTpoficTBo, 3 - ti:SllIK8 MlillleHH, 4 - MlillleHI>, 5 - sxcnannep, 
6 - BllCOKOBOJII,THHH BBO,n, 7 - MOCTRK nepeMOillOHM SJIOKTpo,noB, 8 - BaKY
YMHHH BBO,n ;IJ.Ni Jll(N,HHOqJOpa, 9 - ll!TOK BOpTliK8JII,HOro CK8HlipoB8HHH,. 
IO - CTOKJIIIHHWI WiaCTHHa, II - qioeyclipYXl!ISH JIHH38, 12, I3 - BTOpo.lt li 
TpeTHH SJIOKTpo,nu, I4 - Jll™liHOqJOp, I5 - 38,I{HIUI CTOHK8 axcnannepa, 
I6 - 18 ~ 8JIOMOHT!l CK8HHPYl<I!IOro ycTpOHCTB8. 

06pa30B8HH8H Ha llOBOpXHOCTli MlillIOHli JI830pH8H IIJiaSMa CB060,nHo pac
llllil)HJI8CI, BHYTPH nepBoro aJieKTpo,ns-axcnannepa (,nJIHHa roo MM, ,n:aaMeTp 
35 MM) H nona,naJia B yseJI qJOpMHpoBBHHH H ycxopeHHH HOHHoro IlY'IK8, 
npe~CT8BM.((l!lero 0060.lt CliCTeMY HS Tpex IlleJieBHX 8JIOKTpo,noB, CKOHCTpy
lipoB8HHYD Ha OCHOBO qipHM8HOBCKOH OilTHKH. Bllcoxoe H8.Ill)HlltOHHe +40 KB 
no,n8B8JIOCI, HS SKCnannep ti:epes npoxo,nHOH KOpaMH'!OCKHM liSOJlltTOp, pac
IIOJIOllt8HHllli H8 BOpXHeM qJJI8HIJ;e KBMepH HCTOtrHHK8. IlOTOHIJ;HaJI BTOporo 
8JI8KTpo~a B HSWHX axcnepHMOHTaX He OK83HB8JI CYill8CTBeHHoro BJIHHHWI HS 
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pacXO,nHMOCTI, n.Y'IR8. IloaTOMY BCe .HSMepeHHH npOBO,nHJll!CI, np.H sasewreH
HOM BTOpoM H Ti>8TL8M 9JI8KTpO,I18X. IloJIHoe KOJIHlleCTBO HSBJI8K88MNX UOHOB 
cocT8BJUIJIO ~ID1I noHoB/mmyJILc, Koaqxl>un:eeHT noHHBalUIH cocTaBJUIJI ,lle
CJITKH npoueHTOB. Cq)opMHpoB8HHHi1 :e YCKopeHHHii :eoHHHii ny'iOK 8H8JIH3Hpo
B8JICJI C8KTOpHHM MarHHTOM .H ll0ll8,ll8JI B np:eeMHoe ycTpoiicTBO M8CC-cneK
TpoMeTpa. B qx)K8JILHOtt llJIOCKOCT:e cneKTpoMeTpa YCT8H8BJmB8JIHCI, paBJIHq
Horo Tnna MOHETOPH, TOKOBHA c:erHBJI C KOTOPHX, npoawi t¾:epes yCHJIHTeJIL, 
38Il.HCHB8JIC!i H8 8KpaHe 38llOMHH8IW!ero OCIUlJIJIOrpaqia. 

B K8'i8CTB8 M:eWeHeA B 8KCnep.HM8HT8X .HCllOJII,30B8JIHCL, B OCHOBHOM, 
M8T8JIJIH. :e :ex OKHCJIH, 8 T8Kllt8 H8KOTOpHe CJIOlltHHe C08,ll:eH8HHH. 

Pa6oTa :eCTO'iHHK8 B pelltHMe mmyJILCHOA .HOHHBanHH noSBOJIIIJI8 ncnoJIL-
30B8TI, Bp8MllllpOJI8THYJl M8TO.IIEKY .IIJilI nsyqeHHIJ 8HepreTH'i8CKOI'O cneKTpa 
EOHOB. 9TO ,IIOCTHr8JIOCL 38 cqeT HSMepemm BpeMeH:e npoJieTa HOHOB Ha 6a
se OT llJIOCKOCT:e MHlll8HH ,IIO BHXO,IIHOA IIleJIH mnrn. IlOCJI8.IIJXlll88 ycKopeHHe 
:e :ecnOJII,SOB8HHe M8rHHTHOro 8H8JIH38 ll03B0.111IJIH npoBO,llllTL 9TH HCCJI8,IIO
B8HM paS,I18JILHO ,IIJIII HOHOB C BH6paHHHMH 2 ll A. 

B TpeTLett rJiaBe np:eBe,lleHH pesyJILT8TH ECCJI8,IIOB8HHJI 38pii,IIOBOI'O, 
eHepreTnqeCKOI'O H yrJIOBOI'O Cll8KTpa 8TOMHHX :e_MOJieeyJIIIpHHX HOHOB, o6-
paSOB8HHHX npn BOB,I(eticTBHH JiaS8pHoro HBJIY'i8HM H8HOC8KYllnHOii ,llJIHTeJIL
HOCT:e Ha TB~p.IIJll MHill8HL. HcnOJILSOB8HHM B pa6oTe BpeMIInpoJieTHM Me
TO,ll:eK8 B CO'i8T8HHH C M8rHHTHOli cenapaunea Il03BOJIHJI8 ESY'i8TI, K8K 
:eoHHHtt COCT8B, T8K H 9HepreTH'i8CKOe pacnpe,lleJI8Hll8 HOHOB pasJIHlIHOA 
38pii,IIHOCTH. Oco6oe BH:eM8HHe B ECCJI8,IIOB8HMX 6HJIO Y.Il8JI8HO Hll8K081Iep
reTH'i8CKOA qacT:e cnexTpa, llOCKOJILKY 9T8 o6JI8CTL 9HepreTH'i8CKOI'O pac
npe,lleJieHM npe,IICT8BJIII8TCJI H8,IIOCT8TOqHQ nsyqeHHoA. 

HcCJie,IIOB8HH8 38pii,IIOBOI'O pacnpe,lleJieHM HOHOB JI83epHoa llJI83Mll 
npoBO,ll:eJIOCL B ,ll:e8Il830H8 IlJIOTHOCTeii IlOTOK8 JI88epHOI'O H3Jlyq8HM 
(2 + 7)xI09 BT/C~ .IIJilI MEilleHeA :es 9JI8M8HTOB B mnpoKOM M8CCOBOM ,IIH8-
nasoHe OTC ,IIO Ph. B 9KCnepllM8HT8X 6wm saper:ecTpnpOB8HH EOHH C M8R
CHM8JILHOit KpaTHOCTLJl EOHHSBQ:eli ,IIO ii!. = 6+. B T86JIHUe I npe,ncTaBJieHH 
,ll8HHHe no S8pii,IIOBOMY pacnpe,I18Jl8Hl!Jl EOHOB Jll.!,ll8 Mlllll8Hea, HSMepeHHHe 
np:e EHT8HCEBHOCTH JI8SepHOI'O HSJiyqeHWI 5xI09 BT/cM2 • Hs T86JIHUH B:e,nl!O, 
'¾:TO BHXO,ll .IU3YX- H TpeX5apii,IIHOtt KOMllOH8HTH BHCOK,ll .I1JI1I paBJIH~X MH
meHe! COCT8BJlli8T COOTB8TCTB8HHO (I2 - 55)% :e (2 - I2)% OT noJIHOI'O 
q:ecJia :esBJieqeHHHX HOHOB. 0TM8Tl!M, qTO .IIJilI 9JI8M8HTOB CA< 70 MBKC:e
MYM 38pii,IIOBOI'O cnexTpa np:eXO,ll:eTCJI Ha .IIBYX8apii.IIHH8 EOHH, l'I HX BHXO,ll 
COCT8BJIII8T OKOJIO 50%. B o6JI8CTH cp8.IIHHX n TRllteJIHX M8CC B EOHHOM n.Y'l
xe lJBq:elJBllT ,IIOMHHllpoB8TL O,D;H038pii,D;HH8 :eoHH, XOTR BHXO,ll EOHOB C 
Z = 2+ :e 3+ OCT88TCJI no-npelltHeMY BHCOKl'!M. YMeHLmeHHe OTHOCETeJILHOA 

.D;OJIH KOMllOH8HT C z = 2+ :e 3+ C pOCTOM MBCCOBoro qHCJia 8JI8M8HT8 M:e

meHH CBJI38HO C paCTYllllIM BKJI8.IIOM B qx>pM:epoB8Hll8 38pii,IIOBOI'O cneKTpa 
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T.AEIDlUA I 
0THOCHT8JILHHi1 BHXO,ll HOHOB paSJmqHott 38pii,IIHOCTE HS 

JIB sepHoA llJI8 BMll. 

Fe. 
Jla 1h ~ 

Cu B1. Jl9 tla In I ,~ To Pb 
I+ 0,33 0,42 0,8I 0,79 0,70 0,80 0,73 0,75 0,68 O,ffi 

2+ 0,55 0,49 O,I5 O,I6 0,23 O,I6 0,22 0,20 0,25 O,I2 

3+ O,I2 0,09 0,04 0,05 0,07 0,04 0,05 0,05 0,06 0,02 

p8KOM6:eH8QHOHHHX npouecCOB. 
HcCJI8,D;OB8HWI 38pii,IIOBOro cneKTP8 TSillteJIHX 9JI8M8HTOB, np:ecyTCTBYD

Il\llX B Bll.Il8 npllMeCH B Jierxoa M8Tpune, IlOK838JIH, qTQ nponCXO,ll:eT _CBOeo6-
pa3H8R "38K8JIK8" MHOI'088pii.IIHHX llOHOB TRllteJIOii np.HMec:e B IlJI88M8HHOM 
crycTRe Jierxoa M8Tp:eQH :e YB8Jlll'i8HH8 BHX0,ll8 EOHOB C ii!. = 2+, 3+ 
np:e6JIHBHT8JILHO B 2 pasa. 9TO CBJI38HO c 6oJiee 6HCTpHM npexpa111eHHeM 
npouecca peKOM6HH8QHH :es-sa BHCOKHX CKOpoCTeii pasJieT8 JiasepHott llJIBS
Mll. Ha6JUQil88M8R 11 S8K8JIK8" cy111ecTB8HH8 npH no:ecK8X CT3 B np:epo,lle, T8K 
KaK OCHOBHHe Tl'!Iru nopO,ll seMHOit KOPH co,nepl!!BT rJI8BHHM o6pa30M 8JI8M8H
Tli c A < 60, TO ecn HM8lDT JiereyJD MBTPHUY, _6oJiee 6JiaronpHRTHYlD .IIJilI 
MHOI'OKp8THOtt HOHHSBUHH pe.IIKHX TSillt8JIHX 8JI8M8HTOB. 

. HHqx>pMaQHJI 06 enepreTnqecKOM cnexTpe HSBJI8K8JI8CL HS BP8M8HH 
,llpeaqia HOHOB OT MHmeHH .no BHTRrHB8Xllle8 1118JIH HCTOqlJllK8. B XO.Ile excne
p.HM8HTOB 6HJIO 06H8pyliteHO' qTo .IIJilI Bcex HCCJI8,IIOB8HHHX MHilleHett BpeMeH
noe pacnpe,neJieHHe HMilYJILCa TOK8 O~H038pii,IIHHX HO'HOB .HMeeT CJIOlltHYJl 
CTPYKTYPY, B KOTopott MOlKHO BH,ll8JlliTI, TpH rpynoo HOHOB • .l).]uI npmJepa, 
Ha PHC. 3 IlOK888H8 OCUHJIJIOrpaMMa HMilYJILC8 TOKa O,IIHOS8pii,IIHHX .HOHOB 
cepe6pa A = IO?. IlocitoJILKY BpeM/l npoJI8T8 ycxopeHHHX EOHOB B M8CC
cnexTpoMeTpe O.D;HH8KOBO .I1JI1I BCeX Tpex KOMilOH8HT, pa3JIHq:ee BO BpeMeHax 
88,llepmrn CBR38HO C paBJIHq:eeM BpeMeHH ,llp8aqia B excnaimepe. OCHOBHM 
'i8CTI, O,IIH038pii.D;HHX :eoHOB OTHOCHTCJI K nepBOtt 9HepreT:iN8CKOtt rpynne 
(JieBHA i:nm Ha OCQl1JIJIOrp&1Me) H pacnpe,lleJieHa B HHT8PB8JI8 BHeprna 
(30 - 6p□)eB. Maxcn.\1,YM TORS cooTBeTCTByeT eHeprl'!H IOO ± IO eB. Taxoe 
eHepreTRN8CK08 pacnpe,lleJieHHe TnnHqHO .IIJilI ycKopeHHHX HOHOB JI8SepHott 
IlJI8BMH. 

XapaxTepHHM .IIJilI eHepreT:eqecKoii 06JI8CTH E < 30 eB RBJllieTCJI HaJIH.;. 

qne .IIBYX M8RC.HMYMOB npi BHeprHRX OROJIO.ID eB n 2 eB (BTOPO~ n TpeT.Htt 
nHK.H Ha pnc. 3). DHxo.n HHBKOBHepreTH1IHilX :eoHOB BBBHCHT OT M8Tepn8JI8 
HCCJI8.IIJ8MOit MHm8HH E B8pLnpyeTCJI B npe,lleJiaX OT 0,5% ,IIO 40% OT l3HXO,ll8 
ycKopeHHHX HOHOB JiasepHO~ nJI83Mll. Ha.pnc. 4 npe,IICT8BJI8H SHepreTnqec-
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irntt cneRTP 0.I(HOBapsI,Il;lillX HOHOB ce
pe6pa. BM.n;HO, 'ITO B Hli3R08Hepre
TI!'!HOii o6~aCTH Ha6.mrui;aeTc.a: MaRCH
MYM BHXO,na IlPH 8HeprMX HOHOB 
oRo~o IO aB H noc~e HeRoToporo 
cna,na npo.n;oJIJKaeTc.a: IlJIBBHHii pocT 
BHXO,na .no BHeprHH 0,5 aB. Ha6mo
.naeMruI CTPYRTypa BHepreTI!'leCRoro 
cneRTpa CB!I3aHa co BTOpHM H TpeTI,
l!M IlliRaMH BpeMS:npo~eTHoro cneRTpa. 
HliBRHe 3H8'!eHM 8Heprliil HOHOB 
BTOpOH H TpeT»eft rpynIIH YRa3I,JB8JOT 
Ha TO, '!TO MeX8HH3M HX o6pa30Ba
HM OTnH'!aeTc.a: OT MeX8HH3Ma o6pa-
30B8HM HOHOB B ~asepHOM <pruce~e. 
C uem,ro BWICHeHM B03MOlKHHX Mexa
Hli3MOB o6pa30B8HM HH3R08Hepre
TH'!HHX HOHOB 6HnH HCC~e.no:saHH ::ia

BHCl!MOCTH BHXO,na l'!OHOB c E<30 aB 
OT IlOTeHURaJia HOHliBaUHH s~eMeHTa 
MHWeHl'! HOT HHTeHCHBHOCTH JIB3ep
HOI'O H~'!eHM. Ilo~'!eHHHe pesy.m,
TaTH npe,ncTaMeHH Ha PHO. 5,6. 

BM.n;HO, '!TO C poCTOM IlOTeHUR
a~a HOHl'l38Ulil'l OTHOCHTeJU,HHH BI,JXO,IJ; 

P11c. 3. OcuHJIJiorpaMMa m.mym,
ca TORa O,Il;H03apg.n;HHX HOHOB 
cepe6pa (A = I07). 

: 8 
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10 100 
31-iEPf"MQ f 38) 

1000 

Pnc. 4. 3HepreTI!'leCRl'!ii cneRTp 
O,Il;HOBapsI,nHllX HOHOB cepe6pa. 

MeMeHHOtt ROMilOHeHTH BaMeTHO na,naeT, '!TO CBM,neTeJU,CTByeT O HH3ROTeM
nepaTypHOM MeX8HH8Me o6paaoBaHM 8Tl'!X liOHOB. 

Pnc. 5. 3aBHCl!MOCTb BHXO,na 
• O,IJ;HOBapsI,IJ;HllX HOHOB C E <. 30 BB 

OT IlOTeHURaJia HOHliBaQHli. 

~ 10' 

ii 
4 6 81012 

OOTEHLlMAA HOHH3AUHH ( 38) 

Pnc. 6. 3aBHCl!MOCTb BHXO,na 0.I(HO
Baps!,Il;HllX HOHOB N; H PI, OT HHTBH- ► 
CHBHOCTH ~aaepHoro H~eHM: 
I - l'!OHH c aHepr:aeii IOO aB, 
2 - IO aB, 3 - I aB. 
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MDTHOCTb '10UU,OCTM (Sr/cH') 

Ha p:ac. 6 noRaaaHa aaBRCHMOCTb BHXO,na o.I(Hosapg.n;HHX HOHOB Ni n 
Pb OT HHTBHCHBHOCTH JiaaepHOI'O H~emm. TaKruI RapTHHa xapaKTepHa ,Il;Jl!I 

BCex HCC~e.n;oBaHHI,JX MHWeHett. BM.n;HO, '!TO noporoBHe 8H8'!emm· liHTeHCHB
HOCTH H~eHl!H ,Il;JIII nepBOll H Tp8Tb8ll BHepreTH'!BCRl'!X rpynn COBila,IJ;aJOT, 
a nopor o6paaoBSHM HOHOB BTOpott rpynIIH 8Ha'!HTem.Ho HliXe. Hli3Rl'!8 3Ha
'!8HM BHeprliil HOHOB TpeTbett rpyilIIH•~0,5 aB H COBila,IJ;eHlie nopora HX 
o6pa30B8HM C noporoM o6pa80B8HM YCKOpeHHHX HOHOB WIB.8MH Il03BOJIIIBT 
npe,nno~OllU!Tb, '!TO MexaHRBM HX BOBHliRHOBBHM CB!I88H co BTOpli'!HllM B88-
liMO,IJ;eHCTBHeM JiaaepHO-MaBMeHHOro cryCTRa c IlOBepXHOCTbJO MHWeHH. 3Ha
'!HTB~DHOe pasnH'!HO noporoB o6paao:samm HOHOB c BHeprMMli ,., IO aB H 
ycRopeHHHX HOHOB ~asepHott n~aaMH CBM,neTeJII,CTByeT 06 OTCYTCTBHH CMBH 
Mellr,ey 8THMH HOHBMli. C Y'l8TOM Ha6.mrui;aeMOH ROppeJlflUHI! MBllr,Il;Y BI,JXO,IJ;OM 
HHSKOBHepreTH'!HllX HOHOB.H IlOTeHURa~OM HOHHSSUHl'l HCC~e,nyeMoro a~eMeH
Ta MOlll'.HO 8aKJIIJtiHT», '!TO ,naHHaH rpynna HOHOB HBJllieTc.a: HOHHSOBaHHott 
'!aCTbJO H8HTpaJU,HOii ROMIIOH8HTH, o6paSOB8HHOH B peaym,TaTe T8pMli'!eCRO
ro HCilapeHM aTOMOB IlOBepXHOCTH o6paana., 

OTMBTliM, '!TO ,IJ;J11J HOHOB c ii!. = 2+, 3+- a BHWe Mil He Ha6~na~ 
C~OlltHOH BpeMeHHott CTPYRTYPH liMilYJU,Ca TORa, a M8RCllMYM 8HepreTI!'!8CRO
ro pacnpe,ne~eHKH, RaR H c~e,noBS~o oim,n;aTb, c.n;Bnranc.a: B o6JIBCTb aHep
m, 60JU,IIIHX 100 aB. 

B 8KCil8pHM8HTaX C Mm!l8HliMli'H8 ORHCnOB MeTaMOB HB.6JID,ItaJiliOb MO
neKYJLa:PHHe HOHH THna Meo+ Ha ypoBHe ro-3 OT IlOJIHOro HOHHOI'O TORa. 
_Hcc~e.n;OBaHHH aHepreTH'!eCROro pacnpe,neneHHli MOneKYMPHHX HOHOB IlORa
swm, '!TO HX Cll8RTP p88RO OTJIH'l88TCJI OT BHepreTH'!eCKOI'O cneKTpa 
STOMHliX HOHOB. Mone~J,!l!IpHaa: HOHHBJI KOMilOH8HT8 pacnpe,neneHa B 8Hepre
T1!'!8CKOM HHTepBane (0,5 - IO) eB, c MBKCHMJMOM BHXO.n;a npu eHeprHHX 
~I aB. CxoxecTb BpeMeHHott H anepreTH'!eCROl CTPYKTYPH MoneKYJlflpHHX 
HOHOB H STOMHliX HOHOB TpeT»el 8HepreT1!'!8CKOl rpynIIH, a TBKX8 COBilS
,neH.WI noporoBHX SHB.'!emut HHTeHCHBHOCTH JiaaepHOI'O H~'!eHHH ,IVlll 06pa-
80BSimll0YRaS8HlnJX KOMIIOH8HT CBM,n8TeJU,CTBYllT 06 O,Il;HHaROBOM M8X8HH8Me 
HX o6pa30Ba1Wli, CBHSBHHOM co BTOPH'!HHMH npoueccBMH. 

EH~ npoBe.n;eHH HCCne.n;oBSHHH no yrnOBOMY pacnpe,neneHHJO M0~8RYMP
HHX HOHOB. OHO ORaSBnOC» 6nHSKliM R H30Tp0IlHOMy-. Bro TEOOte IlO,IJ;TBepx,na
eT npe,nnonozeHHe o BTOPH'!Hol np:apo,ne ux o6paaoBaHHII. 

B 8KcnepHM8HTaX He H86JIJO,It8JlHCb MOn8KYJlflPHH8 HOHH C sapg,nHOCTiJO 
: = 2+ H BHW8 HS ypoBH8 'IJYBCTBHT8JU,HOCTH sxr□-6 OT IlOnHOI'O HOHHOI'O 
TORa. 

lleTBepTWI rJIBBa noCMill8HB. oimcaHlOl ycTpofttcTBa H pa6o'!HX xapaK
TepHCTmt Hll3KoiIX>HOBOI'O JIIIHH C 9HepreTH'!8CR01tt ce~eRIU1el. 06cyx,naeTCJI 
BOnpoc o BOSMOEHOCTH npm.-ieHeHWI Taioro HCTO'!HHRa B npoeKTe JIH,llHA. 

O6HapyzeHB08 B 8KCil8pHM8HT8X paSJm'!He 8Heprm! STOMaPHHX H Mone-
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KYJillPHl:lX llOHOB Il08BOJilleT CJUleCTBeHHO YJIYlillIBTb xapaKTepllCTllKR JIIillll 8a 
CtJeT YMeHbmemm: ,!l;OJIH MOJieRYJillPHl:lX llOHOB B HSBJieKaeMOM IlYtJKe. HaH60Jiee 
npoCTHM n ajxpeKTliBHl:lM H8M npe,!l;CTaBJilleTCH cnoco6 npe,!l;BapHTeJ!bHOli 8Hep
reTH'leCKOli ceJieICUliH HOHOB B SSMe.D:JlllKl!leM aJieKTpnqecKOM IlOJie npH CB0-
60,!l;HOM paaJieTe .naaepHOli IlJiaSMH. B HOBOli KOHCTPYICUlili JIIillll 8KCil81U(ep 
6HJI naroTOBJieH B BH,!l;e .IUlYX aJieKTPHtJeCKR li80.IIHIJOB8HHl:lX .D:PYr OT ,!l;pyra 
qacTett, coe,!l;HHeHHHX Mew 0060ft qepea WTopon.nacTOBHH nao.lillTop. qacTn 
8KCil81U(epa no.n:coe,n:nHeHH K paaJIH'lHHM Il0JllOC8M HH8KOBOJlbTHOro liCTO'lHHKB 
H8Ilpsllltelill/I, npnqeM IlOJIOJKHTeJ!bHl:lli IlOJllOC no,n:coe,n:nHeH K TOpU8BOli 'l80Tli 
8KCll81U(epa, pacnoJIOllteHHOR Y BHTJirHBaXll!ero aJieKTpo,n:a. TeM CBMHM BHY
Tpn 8KCilalU(epa 008,!l;BeTCH 8JieKTPHtJeCKOe IlOJie li npoli8BO,O:HTCH OT6op.no
HOB no 8Heprnn. 06e qacTli 8KCnagn:epa HaXO,!l;RTCH IlO.Il IlOTeHIU18JIOM +40 KB. 

PHc. 7. OcunJIJiorpaiw.rn HMnyJ!bca 
TOM. O,n:HOaapsI,nHl:lX liOHOB CBmma 
npn no,naHHOM li OTCYTCTBYIClll?M 

Ha pnc. 7 npnBe.n:eHH ocnWIJiorpaMMH 
HMnYJ!bCB TOM O,!l;H088psl,!l;Hl:lX HOHOB 
cBnHUa c no.D:atJeii aannpalClllero Ha

npsilKeHM 25 B (BepXHRR OCUHJIJIOI'
pa.MMa) H 6ea Hee (HHlKHIIJI OCUHJIJIO
rpaMMa). 

B11.n:Ho, tJTO yJKe npH 
11 aan. = 25 B HHSKOaHepreTHtJHaR 06-
JIBCTb o,n:H08apsl,O:Hl:lX aTOMHl:lX liOHOB 
OTCYTCTByeT B TOKOBOM HMflYJ!bCe yc
KOpeHHl:lX liOHOB. 

C IlOMOmbID liCTO'lHHKa C 8Hepre
TlitJeCKOH ceJieICUli8H H8Mll 6HJI HayqeH 

IlOTeHIU1aJie aannpaHM. BHXO,I( aapsilKeHHl:lX MOJieizyJI li8 OKRC-

Hl:lX MMmeHeii npli 1,( aan. = IO - 20 B. 
BoaMOlltHOCTb ,!l;HCTBHUliOHHOro·nSMeHelill/I aannparomero IlOT8Hl.U18JI8 6ea CHH
THR BHCOKOro H8IlpsllK8HM IlOSBOJillJia npOBO.I(liTb Ilps!M08 cpaBHeHne BHXo,na 
aapsillteHHl:lX OKHCJIOB IlPli no,naHHOM H OTCYTCTBYIDmeM IlOT8Hl.U18Jie aannpaHHR. 
JJ.na BCeX MmlleHell Ha YPOBHe qyBCTBHTeJlbHOCTli 5xI0-6 OT llOJIHOro liOHHoro 
TOM MH He HS6JIIQn;aJIH 88psillteHHHX .MOJieizyJI npn ttaan = 20 B. 

IlpoBe,neHHOe B §2 qeTBepTOH rJiaBH cpaBHeHHe xapaKT8PliCTliK paapa6o
T8HHOro HHSKOWQHOBOro JIIIlIB C Tpe60B8HWIMH, npe.n:t,RBJill8MHMli K liCTO'lHHRY 
HOHOB B MSCC-cneKTPO?,'!eTpe JllUllfA, IlOK88HBSeT, 'ITO C ero l'.ICil0Jlb80BaHH8M 
BOSMOlltHO .I(OCTlillt8HHe OTHOCHT8JlbHOH tJYBCTBHTeJlbHOCTH Ha ypOBH8 1□-12 .-
1□-13 aT/aT B 06JI8CT:1'.1 CTS. 

B aaKJIIDtJeHHH CWCPMYJI:l'.IIJOBaHH ocHOBHHe peayJlbTSTH, IlOJIY'leHHHe B 
,!l;HccepTannn. 
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OCHOBHHE PE3YJThTATH P AEOTH 

I. .l{eTMbHO nsyqeHa 1maKOaHeprntJHaR 06.nacu {E<30aB) aHepreTHtJec
Koro pacnpe,neJieHWI 8TOMHHX HOHOB. 

2. Bnepwe 06HapyllteHa CJIOlltHall CTPYKTYP8 imepreTH'l8CKOro Cll8KTpa 
O,I(H088psl,I(HHX HOHOB, xapaKT8pH8YXlllruICH .IUlYMff MSKCID.!YMBMH ,., IOaB H -laB 
H Ha OCHOBBHW! 8KCnepHM8HT8Jll,HllX HCCJie,noBamul npe,nJIOllt8Hli B03MOlltHH8 
M8XBHH8Mli o6paaOB8HWi HHSK08HBpr:zqHHX HOHOB. 

3. IlpH .llHTBHCHBHOCTJiX .nasepHoro HSJIY'l8HKII f = n xr□9BT/C~ IIO,IU>06-
lIO . .llCCJI8,I(OB8HO 8apsl.D:OB08 pacnpe,ne.ne1me .llOHOB C i. = r+ ,2+ ,3+ • 

4. Hayqe:im BHXO,n, aHepreTH'l8CKOB .u yrJioBoe pacnpe,neJieHHH MOJI8RY
MPH!:lX .uoHOB nna HeO~ 

5. 3KcnepBM8HT8JI1,HO Y..CT8HOBJI8HO, 'ITO llpaKTHtJ8CIW B08 Ha6mm;aeMUe 
MOJ18R3'JillpHHe .llOHll pacnpe,neJieHll B HH8K08H8PrH'IHOil o6JiaCT.ll C M8KC.BMY
MOM BUXO,n:a np.u (0,5 - 2)aB. 

6. Ha OCHOB8IUU!I llp0B8,I(8HHHX .llCCJ18.I(OB8HHil C08,D;8H np.llHD;.llllHSJil,HO HO
Bllil H.ll8KOWQHOBUA JiasepHO-llJia8M8HHHi1 .llCTO'IHHK .llOHOB ,nJill ynTpaqyBCTB.ll
T8Jll,HOro MBCC-Cil8KTIJOM8Tpa JiltUHA C BUCOKHM BUX0.0:0M HOHOB C t = 2+,3+ 
.ll llpaKT.lltJ8CKH llOJIHl:lM OTCYTCTBH8M MOJI8Izy.lillpHHX .llOHOB D nyqKe. 

IJYEJIHKAIU1H 

PesyJI1,T8TH,llP8.ItCT8BJ18HHll8 B ,n:HCCepTannH, ony6.nm«>B8HH B CJI8.n:.YI>-
1!1HX pa6oTaX: 

1. ApSYMSH/iH r .M. ,Eor,n:aHOB .n • .n. ,IfiKOBCKM Kl.A. ,Po.n:HH A.M. ,C.llJ!b
HOB C.M.,Tep-.AltOllbJiH r.M •. JiaaepHUit HCTO'lH.llK HOHOB ,nJill MaCC-Cll8KTpo
M8Tpa. - ,1Jy6Ha, 1981. - 7c. (IlpenpHHT/06'Le.n: • .uH-T sr,nep • .ucc.ne,n:.: 
P7-8I-744). 

2. ApSYM9HliH r .M. ,Eor,n:aHOB .n • .n. ,ItiKOBCW D.A. ,Po.n;HH A.M. ,C.llJ!b
HOB C.M.,Tep-AlconbJiH r.M.Ooo6eimoon mm1t0aaepre'l'H'l:eoxott qacTn cneK
Tpa HOHOB JiasepHoA IJJiaSMll. - ,1Jy6Ha, 1982. - 4c. (IlpenpHHT/06'Le,n:.HH-T 

·n,n:ep. HCCJie,n:.: P7-82-552). 
3. ApsYMSHJIH r .M. ,Eor.n:aHOB .n • .n. ,ItiKOBcm IJ.A. ,Po.n:HH A.M. ,C.llJ!b

HoB C.M.,Tep-AlcollbHH r.M. Macc-cneKTpoMeTpJAecxoe RCCJie,n:oBaHHe 8TOM
HllX R MOJIBRYMPHHX ll!OHOB, o6paSOB8HHHX npH B03,n:8iCTBH.ll Jiasepaoro 
.llSJIY'l8Hl!li Ha TBBP.n:.YD MH111em.. - ,1Jy6Ha, 1982. - 12c. (IlpenpHHT/06'I>e,n:. 
HH-T a,n:ep. HCCJie,n:.: P7-82-749). 

4. Arzumanyan G.M., Bogdanov D.D., Bykovsky Yu. A., Rodin A.M., 
Silnov s.M., Ter-Akopian G.M. Study of the charged molecule 
yield from a laser ion source. -In: Proc. of 9-th Intern • 
Mass Spectrometry Conf., Vienna, Austria, 1982,p.6/4. 

II 



5. Ter-Akopia.n G.M., Arzumanya.n G.M., Bogda.nov D.D., 
Bykovsky Yu.A., Flerov G.N., Kozlowski z., Rodin A.M., 
Silnov S.M., 3tepantsov s.v. The high-sensitivity mass
spectrometer "LIDIA".-In: Proc. of 9-th Intern. Mass
Spectrometry Conf., Vienna., Austr~a, 1982, p. 1/51 • 

• 

Pyltormcb llOCTYimJia B ll3'AaT8Jll,CKilli OT'A8JI 
22 MapTa 1983 rO'Aa. 

12 


