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B HaCTOHmee BpeMH cymecTBYeT 60JiblllaH noTpe6HOCTb B Hane)KHbIX 
H 3cpcpeKTBBHblX HCTOlJHHKax aToMapHoro Bonopona. 3To CBH3aHO C UIHpo
KHM cneKTpoM cpu3uqecKHX uccnenoBaHHH, npoBO.IJ:HMbIX c aToMapHbIMB 
nytIKaMH11 - 3 '· Hau6onee 3cpcpeKTHBHblM cnoco6oM .IJ:HCCOUlfaQBB Bono
pona, IlO3BOJIHIOLUHM pa6oTaTb npH .Il:OCT!lTOlJHO BblCOKHX nrumeHBHX ra3a 
(0,5 + 3 Topp) 6e3 ero 3HatIBTeJibHOro pa3orpeBa,HBJIHeTCH MeTon C HCilOJib· 
3OBaHHeM cBq-pa3pana (CM., HanpuMep, 14 1). ,UJJ:a pa6oT no CO3.D:aHBIO 
YJibTpaxononHott cTpyHHoH noJIHpH30BaHHOH MHUieHu15 1 , H3ytieHBIO npo
ueccoB HaKoilJleHHH H cTa6BJIH3al(mi aToMapHoro _Bonopona pa3pa6oTaHa 
HOBaH KOHCTPYKUHH CBq-nuccounaTopa u npuMeHeH npocron MeTon oTHO
cuTeJibHOH Ol(eHKH CTeneHH .IJ:HCCOl(HaQHH Bonopona16 '· 

.[{HCCOl(HaTop npe.IJ:CTaBJIHeT co6on OTKpbITblH K'oaKCHaJI, BHYTPH KOTO
poro pacnono)KeHa nupeKCOB_aa KOJI6a, oxna)K.IJ:aeMaa no a30THOH TeMnepa
zypbI (puc.1). 3Ta KOHCTPYKUHH IlO3BOJIH~T 3a)KHraTb pa3pHn B KOJI6e 6e3 
non)l(BraIOLUHX 3JieKTPO.IJ:OB, 'ITO oco6eHHO Ba)K}IO npH HMilYJibCHOM pe)KBMe 
pa6oTbI nuccouuaTopa u He Tpe6ye-r HaCTpoHKH CBq·JIHHHH BHYTPH BaKyyM
HOH CHCTeMbl, ,UJJ:a corJiaCOBaHBH BXO.IJ:Horo conpoTHBJieHBH HCilOJib3yeTCH, 
HacTpoetJHbIH 3JieMeHT, pacnOJIO)KeHHblH BHe KpHOCTaTa. 

B HaUiux 3KcnepuMeHTax ucTotJHHK aToMapHoro Bonopona pa6oTa
eT B HMnyJibCHOM pe)KBMe, IlO3TOMY MOJieKyJIHpHblH ra3 nonaeTCH B pa3-
PH.D:HYIO Kon6y C IlOMOLUbIO cneUHaJibHO pa3pa6oTaHHoro 6bICTponencTBYIO· 
mero 3JieKTpoMarHHTHoro · KJianaHa17 1• KnanaH no3BOJIHeT co3.IJ:aBaTb 
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KOPOTKHH ra30Bhlli HMnyJihC nmITeJihH0CThlO OT 0,5 no 3 MC C qaCTOTOH 

BKJIIOttemm oT 0,1 no 100 ru;. JifaMeHHH naenemie MoJieKym1pHoro eonopona 

nepen KJianaH0M, ,D,JIHTeJihH0CTh HMnyJihCa H ttaCT0TY BKJIIOtteHH.H, M0iKH0 

MeH.HTh Il0T0K ra3a, BX0,D,.HID;ero B KOJI6y B nmpoK0M .D.Hana30He (101 5 + 
+ 101 9

) MOJI./c). Heo6xo,D,HMO 0TMeTHTb, tIT0, X0TH ra30Bhlli HMilYJibC H3 

KJianaHa otteHb KOpOTKHH, BpeM.H BhITeKaHH.H B0,D,opo,D,a H3 nuccou;HaTopa, 

eCJIH 3TO Tpe6yeTCH H3 YCJIOBHH 3KCnepHMeHTa, M0'1CH0 YBeJIHtIHBaTb ,D,O 

300 MC. 3To ,D,0CTHraeTC.H ,yMeHbllleHHeM ,D,HaMeTpa BhlX0)J;H0ro 0TBepCTH.H 

KOJI6hI, KOTOphlli M0iKH0 6hIJIO H3MeH.HTb B npe,D,enax OT 3 ,D,0 0,3 MM. 

llJIH 0nTHMH3aD;HH pa60Thl ,D,HCC0D;HaTopa B pa6otteM pe)KIIMe He Bcer,D,a 

y,D,aeTCH HCil0Jih30BaTh Macc-cneKTpoMeTpHttecKHH aHaJIH3 noJiytteHH0r0 

nyttKa. Ha HaIIIeii ycTaH0BKe 3<p<peKTHBHOCTb npou;ecca ,D,HCC0D;Hau;HH K0H

Tp0JIHpyeTCH H3MepeHueM HHTeHCHBH0CTH H3Jiyttemu:r a-JIHHHH cepuH EaJib

Mepa aToMa_ eonopona P,a;,,, '656,3 HM), K0Topa.H oTpa,KaeT o6mee K0JIH

tteCTBo aT0M0B B pa3pH)J;HOH KOJI6e. KoHTpOJib ocyrn;eCTBJI.HeTC.H !pOTO)J;HO

,D,0M <l>,U-27 C Y3K0il0JI0CHhIM HHTepcpepeHD;HOHHbIM Ha·!pHJibTpoM (A = 
= 656 ± 3 HM). 

B KatteCTBe HCT0tIHHKa CBq·H3JiytteHH.H nepB0HattaJibH0 HCil0Jib30BaJICH 

annapaT ,.D.JIH MHKpOBOJIHOBOH TeparmH "Jlytt-58~1" c pa6otteii ttaCTOTOli 

2,43 r:ru; u MaKcHMaJibHoii Mo~ocThIO 150 BT. B npou;ecce pa6oThI 6hmo 

o6Hapy)KeHo, tITO HHTeHCHBHOCTh 

to IH.L,OTH.eo. 
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CBetteHH.H a-JIHHHH H, CJie,D,oBaTeJibH0, 

npou;ecc ,D,HCC0D;Hall;HH B0,D,opo,D,a HMe

lOT HMnyJihCHhlli xapaKTep C ttaCT0-

TOH 100 ru; H )J;JIHTeJibH0CTblO 0K0· 

JI0 ~ MC (pHc.2a). 3To 03HattaeT, 

tIT0 B npoMe)KyT0K BpeMeHH, K0r,D,a 

HeT pa3p.H)J;a,, H3 ,D,H_Ccou;uaTopa Bhl

X0,D,HT MOJieKyJIHPffhlli B0,D,0p0,D,,tIT0 

yMeHbIIIaer creneHh ,D,HCC0D;Hall;HH 

KaK MHHHMYM ,D,0 30%. OKa3aJIOCb, 

MarHerpoH annaparn Bo36y)K,D,aeTcH 

C, ttaCTOTOH 100 ru;, tIT0 o6yCJIOBJieHO 

xapaKTepoM BhlC(?K0ro Hanp.H)KeHH.H 

IlHTaHH.H THilOBOH cxeMhl "Jlytta-58-1" 

(pHc.26). 

PHc.2. 11HTeHCHBHOCTb CBe'lemm a-nHHllH 

(a) ll cBq·MOIUHOCTb annapaTa "Jlyq-

58-1" (6). 
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LPHtA. Pnc.3. 3aBHCHMOCTb HHTel'ICHBHOCTll 

CBe'leHim U•JlllHllH OT MOIUHOCTH CBq. 

reHepaTopa. 

,U~H Mo,D,epHH3au;HH cBq-reHe

paTopa 6hma pa3pa6oTmia cxeMa 

HMnyJibCHoro M0,D,YJIHT0pa C K0H

neHcaTOpoM K-75-28 (100 MK<l> x 

x 300 B) B KattecTBe HaK0ilHTeJI.H 

3HeprHH. HaKonHTeJih no,D,KJIIO-

0 2.0 40 60 80 100 120 140 PC&l.BT ttaeTC.H K MarHerpoHy qepe:3 K0M-

MyTaTop, BhmonHeHHhrn· Ha ocHoee 3JieKTpoHHoii JiaMni,1 rMH_-6. B ,D,aHHoii 

cxeMe MarnerpoH YCTOlitIHBO pa6oTaeT npH )J;JIHTeJibH0CTH HMnyJihCa Mony

JIHTopa OT 20 AO 120 MC co CKBa)KH0CThIO 6oJILIIIe 2. YcTOHtJ1:IBhiii pa3p.H,D, 

B KOJI6e ,D,HCCOD;HaTopa ,D,0CTHraJICH, HatIHHa.H C M0lll;H0CTH CBq•reHepaTopa 

P ~ 20 BT. IlpH yeeJIHttemm M0lll;H0CTH HHTeHCHBH0CTb a-JIHHHH H, cneno

BaTeJibH0, K0JIHtieCTB0 aT0M0B, B03HHKaIOlll;HX B npou;ecce ,D,HCC0D;Hau;HH, 

paCTeT BilJI0Tb ,D,0 HaCbllll;eHH.H, Hacryna10mero npH onpeneJieHH0M 3HatteHHH 

P, xapaKTepH0M )];JI.fl ,D,aHHhIX ycJIOBHH (pHC,3) • .[wlhHeiiwee B03paCTaHHe 

cBq·MOlll;HOCTH npHB0,D,HT JIHlllb .K ,D,0il0JIHHTeJibH0MY pa3orpeey ra3a aTo-
. . 

MapHoro B0,D,opo,D,a. 

,UJIH yMeHbIIIeHH.H MHKp0B0JIH0Boro pa3orpeBa aT0MapHoro B0,D,opo,D,a 

HaMH 6hIJIH npoeeneHhl 3KCnepHMeHThl no ou;eHKe creneHH )J;HCC0D;Hall;HH 
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npH pa36ueice 0CH0BHoro HM

IIyJibCa CBq·MOlll;HOCTH Ha 6onee 

KopoTKHe BhIC0K0ttaCT0THhie HM

nyJihChl. C 3Toii u;enbIO B cxeMe 
. ' 

3anycKa reHepaTopa npenycMoT-

peHa B03M0'1CH0CTh no,D,atIH Ha 

a ynpaBJI.HlOiu;ylO ceTKY JiaMilhl ce

pHH CHrHaJI0B C ttaCTOTOH ,D,0 

100 Kru; H peryJIHpyeMOH CKBa)K· 

H0CTblO. Ehtn:o o6Hapy)KeHo, tIT0 

6 

npH onpe,D,eneHHhlX YCJI0BHHX pa3-

pHn e KOJI6e ,D,HCC0D;HaTopa npo

)J;0JI)KaeT ropeTb Me)K,D,y 0)J;HH0tI-

Pnc.4. MonmoCTb CBq·reHepaTopa (a) 

ll HHTeHCHBHOCTb ' CBe'leHWI a•nHHlfH 

npn pa:mll'IHbIX ,1:1nHTenbHOCTHX cBq-

0 200 400 t.MKC · cumana (6). 

,!i 

.. 



HbIMH HMnyJILCaMH cBq·MO~OCTH 3a C11EIT BHyTpeHHHX npon;eccoa B ra3e. 
B KalleCTBe np11Mepa Ha p11c.4 noKa3aHo, llTO npH qaCTOTe onHHOllHhlX HM
nyJihCOB 5 Kru pa3pn:n ropHT B HenpephIBHOM pe)KHMe npH yMeHbllleHHH nn11-
TeJihHOCTH CBq-HMnyJII,COB BDJIOTh no To :>:: 40 MKC. IJpH 3TOM HHTeHCHB· 
HOCTb CBetieHHR H, cnenoaaTeJihHO, 3<p<peKTHBHOCTh n11cCoIJ;HaIJ;HH nanaeT 
npHMepHO B naa pa3a no CpaBHeHHIO co CJiytiaeM DOCTORHHO nonaaaeMOH 
MO~OCTH (To = 200 MKC). IlpH yMeHbllleHHH To OT 200 no 150 MKC HHTeH
CHBHOCTh CBetieHHR npaKTHlleCKH He H3MeHHeTCH, XOTH CBq·MOJ:.UHOCTb, 
nonaonHMan: K n11ccon;11aTopy, cHm«aeTcn: Ha 25%. 

. TaKHM o6pa30M, C HCDOJib30BaHHeM npocroro cnoco6a CPaBHHTeJihHoro 
aHaJIH3a 3<p<peKTHBHOCTH n11ccon;Han;1111 ynanocb cymeCTBeHHO OUTHMH3H
poBaTb pa6oty CBq·HCTOtIHHKa aToMapHoro aonopona. 
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Pa3pa6oTaHa 11 11cnhITaHa Hoaan: KoHcrpyKn;HR cBq-n11ccoIJ;Ha
Topa. IlpHMeHeH npoCT_OH MeTOn OTHOCHTeJibHOH on;eHKH CTeneHH 
n11ccou11an;1111 aonopona. IlpoaeneHa orn11M113an;HR 11cTotIH11Ka. 

Pa6om BhIDOJIHeHa B Jia6opaTop1111 BhICOK11x··;3Hepr11ii 011HH. 

IlpenpHHT 061,e.iumeHHOrO HHCTHTyra MepHbIX HCCJle,(OBaHHH. ,Ily6Ha 1990 

Ilepeaon aaTopoa 

Ershov V.P •. et~-
Optimization of Superhigh Frequency Dissotiation 
Energy of Atomic Hydrogen 

8-90-35 

A new construction of a superhigh frequency dissotiator is deve
loped and investigated. A simple method of the relative estimate 
of the hydrogen dissotiation degree is applied. The optimization 
of the source is realized. 

The investigation has been perform~d at the Laboratory of High 
Energies, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1990 


