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0AH~M ~3 OCHOBH~X HanpaeneH~~ pa3B~T~R Macc-cneKTPOMeTp~~ 

RBnReTCR pa3pa60TKa np~60pOB C KOH~eHTpa~~OHH~M npeAenoM o6Hapy
meH~R cy~ecTBeHHO ny4W~M, 4eM lQ-9 aT/aT. Ha~6onbw~~ ycnex 
B 3TOM HpnpaeneH~~ CBR3aH C ~Cnonb30BaH~eM TaHAeMHbiX Macc-cneKT
poMeTpoB, np~4eM AOCT~rHYT~e npeAenbl o6HapymeH~R COCTaBnR~T 
lQ-15 aT/aT a o6nacT~ nerK~x RAeP /A< 20/ ~lo-ll aT/aT-
B o6nacT~. A> 250/1,2/. npoBeAeHH~e ~ccneAOBaH~R TaKme noKa3~
Ba~T, 4TO a o6nacT~ TRmen~x RAeP np~ ~cnonb30BaH~~ 3Toro cno
co6a TPYAHO pacc4~T~BaTb Ha AanbHe~wee yeen~4eH~e 4YBCTB~Tenb
HOCT~. np~4eM OCHOBH~M orpaH~4~Ba~~~M ~aKTOpOM RBnReTCR W~po
KOe 3aPRAOBoe pacnpeAeneH~e ~oHoB np~ 3Hepr~Rx a HecKonbKO M3B. 

B OHRH AnR npoeeAeH~R pa6oT no no~cKy, ~AeHT~~~Ka~~~ ~ ~3y-

4eH~~ CBO~CTB CBepxTRmen~x 3neMeHTOB B HaCTOR~ee epeMR C03AaeT
CR Macc-cneKTPOMeTp nHAHA/3/ C KOH~eHTpa~~OHH~M npeAenoM o6Ha
pymeH~R /lQ-13 - 1Q-14j aT/aT a o6nacT~ A > 250. 3To TpexcTy
neH4aT~~ Macc-cneKTPOMeTp, COCTOR~~~ ~3 na3epHoro ~CT04H~Ka 
~OHOB, nepe3aPRAHoro ycTpo~CTBa - A~cco~~aTopa, 3neKTpocTaT~-

4ecKoro 3aPRAOBoro ceneKTopa, cT~rMaT~4ecKoro axpoMaTa c npo
MemyT04H~M ~3o6pameH~eM, Macc-cneKTpOMeTpa C ABO~HO~ ~OKYC~poe-
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Macc-cneKTPOMeTp nHAHA-M/7/, KOTOP~~ paccMaTp~eaeTCR B HaCTOR
~e~ pa6oTe, RBnReTCR MaKeTH~M eap~aHTOM nepeo~ cTyneH~ Macc
cneKTpoMeTpa nHAHA. 

KoHCTPYKT~BHO Macc-cneKTpoMeTp nHAHA-M COCTO~T ~3 na3epHoro 
~CT04H~Ka ~OHOB, nepe3aPRAHOro ycTpo~cTea ~ 3neKTpocTaT~4ecKo~ 
C~CTeM~ OT6opa nepe3apRmeHHO~ ~OHHOH KOMnoHeHT~, MarH~TOOnT~-
4eCKO~ C~CTeM~, 3neKTp~4eCKOH CHCTeM~ per~cTpa~~~ ~OHOB ~ C~CTe

M~ B~COKOBaKYYMHO~ OTKa4K~ /p~c.l/. PaCCMOTP~M KOHCTpyKQ~~ ~ xa
paKTep~CT~K~ OTAenbH~X y3noe. 

AA3EPHbl"l HCT04H~1K HOHOB 

3ToT ~CT04HHK noApo6Ho onHcaH e/4,5/. B Ka4ecTBe ~CT04H~Ka 
na3epHoro H3ny4eHHR HCnOnb3yeTCR TBePAOTenbH~~ onT~4eCK~~ KBaH
TOB~H reHepaTop nTHn4-8, pa6oTa~H~ B pemHMe 3neKTPOOnT~4eCKO~ 
MOAYnRQHH Ao6POTHOCT~ /A= 1,06 MKM, E = 60 MAm/HMn, T = 12 He, 
V < 100 f~/. npH nOM~H OnTH4eCKOrO y3na C nOAB~mHO~ n~H30~ 
~3ny4eHHe ~KYCHpyeTCR Ha noaepXHOCT~ HCCneAyeMO~ M~WeH~ B nRT
HO A~aMeTpoM 300 MKM. AocT~raeMoe np~ 3TOM MaKc~ManbHoe 3Ha4e
H~e nnoTHOCT~ M~HOCT~ CBeTOBOrO H3ny4eH~R COCTaBnReT 
7.1 o9 BT/cM2. YCTPOHCTBO CKa~:~~poBaHI-iR I"!O~Jie.J,_ocy~ecTBnRTb 
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PHc.l. CxeMa Macc-cneKTPOMeTpa ITHAHA-M: I - renHH
HeoHOBhiH na3ep; 2 - na3ep ITTHITll-8; 3 - pa3p;enHTenbHaH 
TIJiaCTHHa; 4 - lPOT03JieMeHT cf)3K-Q9; 5 - HeHTPaJibHble 
C.t::H!'l'UlpltJlb'l',Pb.l i l) - UUT.l1.'i.~l.:..l\.J1.ti Y .::::tt:::Jl t 7 - M.t1W~rt.D t U, ::J -

!lJopMHPYW~H H YCKOpHW~H 3JieKTp0p;hl; 10 - nepe3apHp;HaH 
MumeHb; II- OTKJIOHHW~H KOH,Il;eHcaTop; 12- HH,Il;YK~oH

HhiH p;aT'IHK; 13 - p;eTeKTOPHhlH Mop;yJib. 

dBTOMdTH4eCKOe nepeMe~eHHe MHWeH~ no ABYM HanpaeneH~~M B AHa
na30He +15 MM. 06paaoeaHHa~ Ha noeepxHOCTH MHWeHH naaepHa~ 
nna3Ma nocne CB060AHoro paaneTa BHYTPH nepeoro 3neKTPOAd -
3KcnaHAepa IAnHHO~ 125 MM, c AHaMeTpoM B~XOAHoro oTeepcTHR 
3 MM/ nonaAaeT B yaen ~OpMHpOBdHH~ H YCKopeHH~ HOHHOrO ny4Ka. 
An~ ~opMHpoeaHH~ H ycKopeHH~ HcnonbayeTc~ npocTa~ ABYX3neKTPOA
Ha~ onTHKa THna ~PHMdHOBCKO~ npH YCKOp~~eM HanpR*eHHH 40 KB. 
nonHoe KOnH4eCTBO H3BneKaeM~X HOHOB COCTaBn~eT OKOnO 
4.1Ql0 HOH/HMn, 3MHTTaHC HOHHOro ny4Kd -150 MM.MPdA• 3ap~AOBOe 
pacnpeAeneHHe, B OCHOBHOM, ofiycnoeneHO HOHdMH C 3dP~AHOCTb~ 
1+ H 2+, B~XOA TpeX3dPRAHO~ KOMnOHeHT~ COCTaBnReT /5T10/%. 
HcnonbaoeaHHe 3HepreTH4ecKo~ ceneK~HH/4/ npH pa6oTe c MHWeH~MH 
CnO*HOrO XHMH4eCKOrO COCTaBa n03BOnReT CHH3HTb OTHOCHTenbHOe 
COAeP*dHHe MOneKynRpH~X HOHOB B ny4Ke AO 3Ha4eHH~ MeHbWHX,4eM 
1Q-5 Aa*e B OAH03apRAHO~ HOHHOH KOMnOHeHTe. 

2 

nEPE3APflAHOE YCTPO~CTBO 
H 3flEKTPOCTATH4ECKAfl CHCTEMA OT60PA 

~YHK~~OHanbHOe Ha3Ha4eH~e 3TOrO yana COCTO~T B ~cnonb30BdH~~ 
An~ aHan~aa TOnbKO nepeaap~AHO~ KOMnoHeHT~ onpeAeneHHoro T~na, 
Hanp~Mep, 2+- 1+, 3+- 2+ ~ T.A. Ao HdCTO~~ero epeMeH~ B 3KCne
P~MeHTaX ~cnonbaoeanacb npocTa~ raaoea~ nepeaap~AHa~ M~weHb 

C TO~~HO~ -5.1013 aT/cM2. nocneAY~~~ OTfiop He06XOA~MO~ KOM
noHeHT~ ocy~ecTen~nc~ a 3neKTpocTaT~4eCKOM none nnocKoro KoH
AeHcaTopa, pacnono*eHHoro aa M~weHb~. Yron oTKnoHeH~~ cocTaen~
eT 9 = 1QO. B eepT~KanbHO~ nnOCKOCT~, An~Ha nnacT~H KOHAeHca
TOpa - 50 MM aaaop - 25 MM. A~anaaoH pa6o4~X Hanp~*eH~~. He-

' + + 06XOA~M~X An~ OTfiopa nepe3aP~AH~X KOMnOHeHT AO 3 - 1 BKn~4~-
TenbHO,COCTaen~eT 5f15 KB. B Ka4ecTee ~CT04H~Ka e~coKoro Ha
np~*eH~~ np~MeH~eTc~ e~nP~M~Tenb BC-20. KoHcTpyK~~~ OTKnoH~~
~ero KOHAeHcaTopa AonycKaeT nnocKonapannenbHoe nepeMe~eH~e 
nnacT~H BAOnb ny4Ka a A~anaaoHe +20 MM 6e3 HapyweH~~ eaKyyMa. 
3To o6ecne4HBaeT B03MO*HOCTb T04HO~ ~CTHPOBKH ny4Kd OTHOCHTenb
HO BXOAHO~ ~en~ Macc-cneKTpOMeTpa B BepTHKdnbHOM HanpaeneHH~. 
~OKYCHpOBKa ny4Ka BO BXOAHY~ ~enb ocy~eCTBn~eTC~ nyTeM nOA60pa 
pacCTO~HH~ Me*AY YCKOp~~~HM~ 3neKTPOAdMH HCT04H~Ka H TOHKO~ 
3neKTpOCTaTH4eCKO~ nHH30~, pacnono*eHHO~ Me*AY nepeaap~AH~M 
YCTpO~CTBOM H OTKnOH~~~M KOHAeHCdTOpOM. 

BAKYYMHAR CHCTEttA H PErHCTPHPYIOillEE YCTPOt\CTBO 

MarHHTOOnTH4eCKa~ C~CTeMa Macc-cneKTpOMeTpa/5/ CKOHCTpy~
poeaHa H H3rOTOBneHa Ha 6aae THnoeoro 3neKTPOMarHHTa Cn-57A 
H HMeeT cneAY~He OCHOBH~e xapaKTepHCTHKH: yron noeopoTa - 60°; 
PdAHYC ~eHTpanbHO~ TpaeKTOpHH - 80 CM, MaKCHManbHa~ HanpR*eH
HOCTb non~ B ~eHTpe 3a3opa- 1,3 T; HeCTafiHnbHOCTb npH HCnOnb-
30BaHHH CXeM~ CTa6HnH3d~HH no TOKY- 2.1Q-4. 3a C4eT npHMeHe
HH~ non~CH~X HaKOHe4HHKOB C HCKpHBneHH~MH rpaH~~aMH MarHHTO
OnTH4eCKaR CHCTeMa no3BOnReT Hcnonb30BaTb ny4KH c yrnoeo~ pac
XOAHMOCTb~ +50 H +20 no ropH30HTanH H BepTHKanH COOTBeTCTBeHHO. 
AHcnepcH~ --18 MM7%Bp a nnocKocTH, nepneHAHKynRpHOH ·~eHTpanb
HOMY ny4y, pa3pewa~aR cnoco6HoCTb - ~650, nonHaR AnHHa TpaeK
TopH~ OT BXOAHOH ~enH AO AeTeKTHpy~ero ycTpOHCTBa - 4 M. 

B Macc-cneKTpOMeTpe flHAHA-M npHMeHeHa OAHOKaHanbHaR 3neKTpH-
4ecKaR CHCTeMa perHCTpa~HH HOHH~X TOKOB C ABYM~ THnaMH AeTeK
TOpH~X MOAyneH - ~HnHHAPOM ~apaAeR H c6opKOH Ha OCHOBe MHKpO
KaHanbH~X nnacTHH /MKn/. UHnHHAP ~apaAeR HMeeT Tpex3neKTPOAHY~ 
KOHCTpyK~H~ C nOAaBneHHeM BTOPH4HOH 3neKTPOHHOH 3MHCCHH. Bo 
BTOpOM THne AeTeKTOpa HCnOnb30BaH~ MHKPOKaHanbH~e nnacTHH~ 
AHaMeTpOM 34 MM H MaKCHManbH~M KO~~H~HeHTOM YCHneHHR /2f5/.1Q4. 
06a AeTeKTopa HMe~T eepTHKanbHY~ ~enb paaMepoM 2x25 MM. AnH
TenbHOCTb H3Mep~eM~X HMnynbCOB COCTaBnReT 3+40 MKC, 4TO onpe-
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AenHeTCH CBOHCTBaMH naaepHoro HCT04HHKa HOHOB. MHHHManbH~H TOK, 
perHCTpHpyeM~H 4HnHHAPOM ~apaAeH, COCTaBnHeT 3.10+6 HOH/HMn 
H onpeAenHeTcH wyMaMH HcnonbayeMOH 3neKTpOHHOH annapaTyp~. AHa
naaoH TOKOB, H3MepHeM~X AeTeKTOPOM Ha OCHOBe MKn, COCTaBnHeT 
OT 5.1Q+8 AO 1QQ HOHOB/HMn H MO~eT 6~Tb paCWHpeH nyTeM nocne
AOBaTenbHOrO BKn~4eHHH BTOPOH nnaCTHH~ H nepeXOAa K C4eTy OT
AenbH~X HOHOB. 

AnH perHcTpa4HH nonHoro ToKa HOHoa, aHanHaHpyeM~x Macc-cneKT
poMeTpoM, 3a npeAMeTHOH ~enb~ YCTaHOBneH 3neKTpOcTaTH4eCKHH 
HHAYK4HOHH~H AaT4HK, npeACTaBnH~HH C060H Tpy6y H3 Hep~aae~~eH 
CTanH AHaMeTpOM 50 MM H AnHHOH 100 MM. ny40K HOHOB ABH~eTCH 
no Tpy6e, He KaCaHCb CTeHOK. HaBeAeHH~H CHrHan ycHnHBaeTCH 
3apHAOB0-4YBCTBHTenbH~M npeAYCHnHTeneM. MHHHManbH~H TOK, pe
rHCTpHpyeM~H HHAYK4HOHH~M MOHHTOpOM, COCTaBnHeT 1 .1Q7 HOHOB 3a 
OAHH B~CTpen naaepa /cpeAHHH 3aPHA HOHOB 2+j H onpeAenHeTCH 
noMeXaMH OT pa60T~ B~COKOBOnbTHOH HMnynbCHOH CXeM~ naaepa. 

HaMepeHHe cneKTpa Mace HccneAyeMoro o6paa4a ocy~ecTBnHeTcH 
aa C4eT cTyneH4aToro H3MeHeHHH nonH aHanHaHpy~ero MarHHTa. 
YnpaaneHHe 3KcnepHMeHTOM, c6op H o6pa6oTKa nocTyna~eH HH~op
Ma4HH OCy~eCTBnH~TCH aBTOMaTH4eCKH cornaCHO 3aAaHHOH nporpaMMe. 
ABTOMaTH3HpoaaHHaH CHCTeMa c6opa AaHH~X H ynpaaneHHH 3KCnepH
MeHTOM CAenaHa Ha 6aae 3BM MERA-60-30 H noApo6Ho onHcaHa a/7/. 

Heo6XOAHMOCTb YMeHbWeHHH ~OHa OT HOHOB, nepepacceHHH~X Ha 
ocTaT04HOM raae npH cpaBHHTenbHO 6onbWOM paaMepe Macc-cneKTpo-· 
U~Tn~ /T - L ... / ..-noh,,n..,. ..,_"'"'ro'n"" ... ,, ....... ,.... .... ,... ......... ,:::;:,...,,,...,.,..... .................... ,, ...... 

H~ ;~O~~e 5.10:_} ri~~-n~~ ~;~~~~~--~T~H··;~~;~H,.~~~~-~~p~~~··;~~ .. 
nonb30BancH on~T H peKOMeHAa4HH H~~ co AH cccp/8,9/. BaKYYMHaH 
KaMepa Macc-cneKTpoMeTpa, npeAcTaanH~~aH co6oH a nnaHe HaorHy
T~H cepnoBHAH~H naTpy6oK, H3rOTOBneHa H3 nHCTOB Hep~aBe~~eH 

CTanH /12x18 H10T/ TOn~HHOH 4 MM, coeAHHeHH~X npH noM~H 
3neKTPOAyroaoH caapKH. B~coTa KaMepbl nocToHHHa no AnHHe H co
cTaBnHeT 70 MM, MaKCHManbHaH WHPHHa - 370 MM. no TeXHOnOrH4e
CKHM coo6pa~eHHHM, KaMepa COCTOHT H3 ABYX 4aCTeH, COeAHHeHHbiX 
C nOMO~b~ aprOHHO-AYrOBOH CBapKH no cne4HanbHOMY TOHKOMY 6op
THKy. 3To AenaeT B03MO~H~M MHOrOKpaTHOe /AO 5-10 pa3/ pa3beAH
HeHHe H COeAHHeHHe 4aCTeH KaMep~. KOHCTPYK4HH KaMep~ no3BOnHeT 
npoBOAHTb ee nporpea AO 300°C HenocpeACTBeHHO a aaaope MarHHTa. 
AnH 3Toro Ha Hapy~HOH noaepxHOCTH KaMep~ aaKpenneH~ 20 Harpe
BaTenbH~X 3neMeHTOB H3 4eT~pexMeTpoa~x oTpeaKoB Ka6enH KHMCC 0,1 
C ~HnOH H3 Hep~aae~eH CTanH ce4eHHeM 1 MM2. B Ka4eCTBe Tenno
H30nHTOpa HCnOnb30BaHO HeCKOnbKO cnoeB CTeKnOTKaHH H an~MHHHe
BOH ~onbrH. 4epea 4enbHoMeTannH4eCKHH npHMonponeTH~H a~coKo
aaKyyMH~H aeHTHnb AY-160/9/ B~XOA KaMep~ coeAHHeH c npHeMH~M 
ycTpOHCTBOM Macc-cneKTpoMeTpa. B ceo~ o4epeAb, npHeMHOe ycTpoH
cTao 4epea 4enbHOMeTannH4eCKHH BeHTHnb AY-80/9/ nOACOeAHHeHo 
K Typ6oMoneKynHpHOMY HaHocy TMH-500, Hcnonbay~eMyCH AnH 4ep
HOBOH OTKa4KH npHeMHoro YCTPOHCTBa H KaMep~. 

4 

) 

4HCTOBaH OTKa4Ka /P < 10~3 na/ KaMep~ H npHeMHOrO ycTpOHCTBa 
ocy~ecTBnHeTcH c noMo~b~ ABYX arperaToa, npeACTaBnH~~Hx co6oH 
KOM6HHa4H~ MarHHTopaapHAHoro Hacoca HOPA-250 H cy6nHMa4HOHHoro 
THTaHoaoro Hacoca npoH3BOAHTenbHOCTb~ 2000 n/c. Cy6nHMa4HOHH~H 
HaCOC COCTOHT H3 4HnHHAPH4eCKOro 6aKa AHaMeTpOM 150 MM, B~co
TOH 450 MM,H Tpex He3aBHCHM~X THTaHOB~X HCnapHTeneA, H3rOTOB
neHH~X H3 THTaHOB~X CTep~HeA C BHyTpeHHHM BOnb~paMOB~M Harpe
BaTeneM. Oxna~AeHHe Hacoca ecTecTaeHHoe. 

Bee paabeMH~e coeAHHeHHH a~nonHeH~ c HcnonbaoaaHHeM npoKna
AOK H3 6e3KHCnOPOAHOH MeAH. npH H3rOTOBneHHH 3neMeHTOB KaMep~, 
HaCOCOB H aeHTHneA KPOMe MeXaHH4eCKOH o6pa60TKH HCnOnb30Banacb 
3neKTPOXHMH4eCKaH nonHpOBKa. nocne c6opKH H YCTpaHeHHH Te4eH 
6~n npoBeAeH TpexcyT04H~H nporpea BCeH B~COKOBaKyyMHOH CHCTeM~ 
/KaMepa + npHeMHOe yCTpOHCTBO/ npH TeMnepaType 350°C~45QOC H He
npep~BHOH OTKa4Ke Typ6oMoneKynHpH~M HacocoM TMH-500. Ocy~ecT
aneHHe onepa4HH BbiCOKOTeMnepaTypHoro o6eara~HBaHHH noaaonHno 
nony4HTb npeAenbH~H aaKyyM a KaMepe 7.10-9 na. 

0CHOBH~M HCT04HHKOM ra300TAeneHHH B Macc-cneKTpOMeTpe HBnH
eTCH HCT04HHK HOHOB. npH pa6oTe C 4aCTOTOH 1QQ r4 H reonorH-
4eCKHMH o6pa34aMH ra300TAeneHHe COCTaBnHeT 1Q-3 Top.n/c. no3To
MY TPYAHO paCC4HT~BaTb Ha nony4eHHe B HCT04HHKe AaBneHHH MeHbWe 
10-4 na. B Macc-cneKTpOMeTpe nHAHA-M OTKa4Ka HCT04HHKa ocy~ecT
BnHeTCH Typ6oMoneKynHpH~M HacocoM TMH-500, pa6o4ee AaeneHHe 
B HCT04HHKe COCTaBnHeT 5. JQ-4 na. Yaen 3neKTpOCTaTH4eCKOrO KOH
AeHCaTOpa, COeAHHH~~HH HCT04HHK H KaMepy Macc-cneKTpOMeTpa, HMe-
-- _ .......... ___ __ _ __ ·- __ ----··--- ··---· ·- 1nn -'- ••-
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nonb30BaHHe AH~~epeH4HanbHOH OTKa4KH H COeAHHHTenbH~X AHa~parM 
ManoA nno~aAH /0,5~0,3 cM2/ noaaonHeT nony4HTb pa6o4ee Aaene
HHe B KaMepe s. JQ-7 na. HaMepeHHe AaBneHHH B KaMepe, npHeMHOM 
YCTPOHCTBe H HCT04HHKe npOBOAHTCH MaHoMeTpH4eCKHMH AaT4HKaMH 
THna MM-14M, MH-27 H no TOKY MarHHTopaapRAH~x Hacocoa. 

OCHOBH~E XAPAKTEPHCTHKH MACC-CnEKTPOMETPA 

npH npoBeAeHHH pa6oT no 3neMeHTHOMY aHanH3Y o6pa340B HaH6o
nee Ba~HOH xapaKTepHCTHKOH Macc-cneKTpOMeTpa HBnHeTCH KOH4eHT
pa4HOHH~H H a6con~TH~A npeAen~ o6Hapy~eHHH. WHpoKo pacnpocTpa
HeHH~A nOAXOA noHH~eHHH KOH4eHTPa4HOHHoro npeAena 06Hapy~eHHH 
3a C4eT HCnOnb30BaHHH Macc-cneKTpOMeTpOB C B~COKHM paapeweHHeM 
npeACTaBnHeTCR, Ha HaW B3rnHA, TOnbKO OAHHM H3 B03MO~H~X nyTeA 
B 3TOM HanpaaneHHH. 0AHOH H3 OCHOBH~X npH4HH, Tpe6y~~HX noa~

WeHHH paapeweHHH, HBnHeTCH B~COKHH B~XOA H3 HCT04HHKOB MOneKy
nHpH~X HOHOB /JQ-3 MOn./aT B ny4WHX BapHaHTaX/. no3TOMY anbTep
HaTHBH~H nOAXOA AnH AOCTH~eHHH HH3KOro KOH4eHTpa4HOHHOro npe
Aena MO~eT 3aKn~4aTbCR B yMeHbWeHHH BKnaAa MoneKynHpH~X HOHOB 
B MaCCOB~H cneKTp AO Heo6XOAHMOro ypOBHH. 
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8 Macc-cneKTpoMeTpe ~AHA-M yMeHbWeHHe sKnaAa MoneKyn~pH~x 
HOHOS S MaCCOS~~ cneKTp OCy~eCTSn~eTC~ 3a C4eT OT6opa HOHOS no 
speMeHH nponera s 3KcnaHAepe. 8ropa~ soaMomHoCTb CHHmeHH~ sKna
Aa MoneKyn~pH~X HOHOS S cneKTP CS~3aHa C HCnOnb30SaHHeM An~ 
aHanHaa nepeaap~meHHO~ KOMnoHeHT~ HOHHoro ny4Ka. 

8 pafiOTe/4/ 6~no noKa3aHo, 4TO An~ MoneKyn~pH~X HOHOS, o6-
pa3Y~HXC~ npH S3aHMOAe~CTSHH naaepHoro H3ny4eHH~ C se~eCTSOM, 
XapaKTepeH 11M~rKH~ 11 3HepreTH4eCKH~ cneKTp C MaKCHMYMOM SbiXOAa 
npH 3HeprH~X 1,0+8,0 38. 8 TO me speM~ OCHOSHa~ 4aCTb OAH03a
P~AH~X aTOMapH~X HOHOS HMeeT 3HeprH~ S AHana30He 80+180 38. npH 
AnHHe 3KCnaHAepa 100 MM pa3HOCTb speMeH APe~~a 3THX KOMnoHeHT 
COCTasn~eT 20+50 MKC npH A a 100. 0AHOspeMeHHa~ 3neKTPH4eCKa~ 
perHCTpa~H~ HOHH~X TOKOS S ASYX pa3nH4H~X speMeHH~X HHTepsanax, 
HCnOnb3YeMa~ S Macc-cneKTPOMeTpe nHAHA-M, noason~eT npOSOAHTb 
pa3AenbHOe H3MepeHHe cneKTpOS aTOMapH~X H MoneKyn~pH~X HOHOS. 
npH pa6oTe C MHWeH~MH H3 OKHCnos MeTannos, reonorH4eCKHMH o6paa
~aMH THna nHpHTOS H AOnOMHTOS SKnaA MOneKyn~pH~X HOHOS S cneKTp 
6~CTpO~ KOMnOHeHT~ He npes~wan 10-6 OT HHTeHCHSHOCTH nHHH~ MaT
pH~bl. 8 cneKTpax MaCe MeAneHHO~ KOMnOHeHT~ MOneKyn~pH~e HOH~ 
Ha6n~AanHCb C OTHOCHTenbH~M S~XOAOM 10-3+10-4. KoH~eHTpa~HOH
H~~ npeAen 06HapymeHH~, AOCTHrHyT~~ S HaCTO~~ee SpeM~ Ha Macc
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PHc.2. ~opMa MaccoBMX 
nHHHH AnH H30TOllOB 63,6Scu, 

cneKTPOMeTpe nHA~1A-M An~ A > 

> 250 npH HCnOnb30SaHHH OAH03a
P~AHO~ KOMnOHeHT~, COCTasn~eT 

l0-7 - J0-8 npH pa6ore c MHwe-

SeTCTSeHHO. An~ P~Aa MHWeHe~ 
6~nH nposeAeH~ 3KcnepHMeHT~ 

c HcnonbaosaHHeM nepeaap~meHHO~ 
KoMnoHeHT~ 2+ - 1+. MoneKyn~p
H~e HOH~ S 3TOM cny4ae He Ha6n~
AanHCb npH yposHe 4YSCTSHTenb
HOCTH lo-s. OcHosH~M orpaHH4H
sa~HM ~aKTOPOM S 3THX 3KCne
pHMeHTaX 6~na HeAOCTaT04Ha~ Ton
~HHa raaoso~ MHweHH. 8 HacToR
~ee speM~ seAyTc~ pa6oT~ no 
noArorosKe naaepHo-nnaaMeHHO~ 
nepeaap~AHO~ MHWeHH c nnor
HOCTb~ AO lOIS aT/cM2, 

Ha pHc.2 noKaaaHa ~opMa Mac
coso~ nHHHH An~ H30TOnOS MeAH. 
Ha-aa OTCYTCTSH~ ~OKYCHpOSKH 
no 3HeprHH paapewa~a~ cnoco6-
HOCTb Macc-cneKTPOMeTpa npaK
TH4eCKH nonHoCTb~ onpeAen~eTc~ 
3HepreTH4eCKHM cneKTpOM HOHOS 
naaepHo~ nnaaM~ H cocrasn~eT 

~ 120 Ha yposHe 10% or s~cor~ nHKa. AononHHTenbHoe ywHpeHHe 
nHHHH, cs~aaHHoe c paaMepoM HCT04HHKa H paapewa~e~ cnoco6-
HOCTb~ MarHHTOOnTH4eCKO~ CHCTeM~, HesenHKO. A6con~THbl~ npeAen 
06HapymeHH~ onpeAen~eTc~ AOne~ HOHOS, nonaAa~HX S cso60AHOM 
paaneTe Ha S~XOAHY~ ~enb 3KcnaHAepa, THnOM AeTeKTHpy~e~ CHCTe
M~, H COCTasn~eT 106-108 aTOMOS. 

Heo6XOAHMO 3aMeTHTb, 4TO npHSeAeHH~e peaynbTaT~ no OCHOSHbiM 
xapaKTepHCTHKaM MaCc-cneKTpoMeTpa He ~sn~~TC~ OKOH 4arenbH~MH. 
nposoAHM~e s Hacro~~ee speM~ pa6or~ no cosepweHcrsosaHH~ naaep
Horo HCT04HHKa, nepe3ap~AHO~ MHWeHH H AeTeKTOpHoro MOAYn~ no-
3SOn~T yny4WHTb xapaKTepHCTHKH npH6opa Ha OAHH-ASa nop~AKa. 

B 3aKn~4eHHe aSTOp~ C4HTa~T CSOHM npH~TH~M AOnrOM S~pa3HTb 
6naroAapHocTb aKaAeMHKY r.H.~neposy aa nocro~HHY~ nOAAepmKy 
pa6orbl H none3Hble o6cymAeHH~, a TaKme 8. 8 .AHaWHHY H ero Konne
raM aa nOMo~b H coseTbl s sonpocax rexHonorHH nony4eHH~ s~coKoro 
SaKYYMa. 
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3aK&3bl Ha ynoMRHYTble KHHrH MoryT 6b1Tb HanpaaneHbl no a~pecy: 
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H3~aTenbCKMA OT~en 06be~HHeHMOrO HMCTHTYTB R~epHbiX Hccne~OB8HHA 

6orAaHoa A.A. H AP· 13-83-840 
BwcoK04YRCTBHTenbHWH Macc-cneKTpOMeTp flHAHA-M 

Hacc-cneKTpoMeTp m1AHA-H COCTOHT H3 nasepHoro HCTO~HHKa HOHOB, ra-
30BOro nepe3aPRAHOro yCTpOHCTBa, 3neKTpocTaTH4eCKOH CHCTeMW OT6opa nepe-
3apRMeHHOH KOMnOHeHTW, MarHHTOOnTH~eCKOH CHCTeMW Ha OCHOBe MarHHTa Cn-5]A, 
3neKTPH4eCKOH CHCTeMW perHCTPa4HH HOHOB H BWCOKOBaKYYMHOH CHCTeMW OTKa4KH. 
Paspewa~aR cnoCo6HOCTb MarHHTOOnTH~eCKOH CHCTeMW - 600, Macc-cneKTpoMeT
pa - 300 H onpeAenReTCR Ha4anbHWM 3HepreTH4eCKHM pa36pOCOM HOHOB. To~HHa 
ra30BOH nepe3aPRAHOH MHWeHH 5x10l3-1Ql4 aT/cM2, yron OTKnoHeHHR B 3neKTpo
CTaTH4eCKOH CHCTeMe OT6opa - 100. Pa6o~HH BaKYYM 8 HCT04HHKe HOHOB -
10-3 na, B Macc-cneKTPOMeTpe - 10-7 na. Pa604HH TOK - 109 HOH/HMn. npH 
pa6oTe nasepa C ~aCTOTOH AO 100 r4. 8 Ka4eCTBe AeTeKTOpa HOHOB HCnOnbsyeTCR 
TOKOBWH MOHHTO~ Ha OCHOBe WeBpOHHOH c6opKH HKn C AHHaMH4eCKHM AHana30HOM 
perHcTpa4HH 10 • YnpaaneHHe 3KcnepHMeHTOM, c6op H o6pa6oTKa HH$OpMa4MH 
ocy~ecTBnROTCR npH noM~M 38M HERA 60-30. 

Pa6oTa awnonHeHa a fla6opaTOPMH RAepHwx peaK4HH OH~H . 

Bogdanov 0.0. et al. 13-83-840 
High-Sensitive Hass-Stectrometer LIDIA-M 

Mass-spectrometer LIDIA-M consists of a laser ion source, gaseous 
recharge device, electrostatic system for the recharge component selection, 
magnet-optical system based on the SP-57A magnet, electric ion registra
tion system and high vacuum pumping system. The magnet-optical system reso
lution is about 600, that of mass-spectrometer- 300. It depends on the 
initial ion energy spread. The thickness of gaseous recharge target is 
5x1ol3-1ol4 at/cm2, deviation angle in electrostatic selection system -
100. Operating vacuum in the ion source is 10-3 Pa, that in the mass-spectra 
meter - 1o-7 Pa. A current monitor is used as ion detector in chevron 
assembly of MCP with 105 dynamic range of registration. The experiment 
control, data acquisition and procession is performed by the HERA 60-30 
computer . 

The inv~stigation has been performed at the Laboratory of Nuclear 
Reactions, JINR . 
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