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Y)Ke rrpHMepHo B Te'IeHHe ITSITH8/lU8TH neT ycKopeHHbie TSI)Kerrbie HOHhi 1 

H8~HH8SI OT HOHOB ITiiTHSI li KOH~aSI IiOH8Mii aprOH8 1 lli!ipOKO IiCfiOITb3YIDTCSI 

B ¢rrau~eCKHX 8KCIIepHMeHT8X /liTSI rrpoBe}leHHSI 11: H3y~eHHSI p83ITii~Hb~ SI/lep-

HWX peaKUHA li SIJlepHhlX rrpeBpameHHA 1 /liTSI CliHTesa Ii uccne}lOB8HliSI CBOICTB 

pa/lHOBKTHBHhlX SI/lep, HapSI/lY c aTHM B rrocne/lHee BpeMSI oco6wA HHTepec 

H8~HH89T IIpOSIBITSITbCSI K yCKOp9HliiD Bee 6onee TSI)K9IThlX HOHOB T8KHX, 

KBK, HarrpHMep, IiOHhl KpHITTOH8 1 KC9HOH8 li /l8)K9 ypaHa, 3TOT IiHTepec Bhl-

8hlB89TCSI llilipOKHMii B03MO)KHOCTSIM!i CHHT938 HOBhlX SI/l9p C fiOMOllibiD 

8THX HOHOB li B TOM ~Herre CHHT938 HOBhlX Tp8HCyp8HOBhlX 8IT9M9HTOB 

C Z = 114-126, IIp9/lfiOITO)Kl1:TerrbHO 06IT8/l8IDlliliX fiOBbllli9HHOA CT85HnbHOCTbiD 
Ill 

( CM, 1 HarrpHMep, ) , 

OapaMeTpbl JleiCTByiD!UliX B H8CTOSilli9e Bp9MSI YCKOpHTeneif He fi03BO-

ITiliDT cymecTB9HH.O p8Clli!ip!iTb 8CCOpTHM9HT yCKOp119MbiX TSl)K9ITbiX HOHOB, 

lln11 8THX ueneif B pSIJle CTpaH fiiT8HHpyeTCSI C03/l8Hli9 H y)Ke C03/l8IDTCSI 

cneuHanbHbie ycKopHTenbHbie ycTaHoBKH, HapSI/ly c 8THM paapa6aTbiB8IDTCSI 

HOBhle CfiOC06hl yCKOp9HliSI TSI)Kenwx IiOHOB, K ~liCny fiOCIT9/lHHX OTHOCSITCSI
0 

H8ITpi!Mep, CITOC06 YCKOp9HliSI TSI)KeiTbiX IiOHOB C rrepeMeHHbiM 38pSI/lOM 

/2/ /3/ 
B fiOCTOSIHHOM 9IT9KTp!i~9CKOM rrone 1 CfiOC06 fiiT83M9HHoro yCKOp9HliSI 
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KOnbUBBOA UHKnOTpOH C AByKp8THNM YCKOpBHHBM/
4

/, KOnnBKTHBHhlA MBTOA 

/5/ 
ycKOpBHllH TH*BnNX HOHOB 

8 H8CTOHWBA CTaThB npeanaraeTCH erne OAHH B03MO*HNA cnoco6 yCKO

pBHllH TH*BnbiX HOHOB wnpoKoro anana3oHa Mace. npeanaraeMbifi cnoco6 

npeACT8BnHBT C060JO MOLlllqJHK8UHIO ll3BBCTHOrO MBTOA8 YCKOpBHHH TH II<BnbiX 
/6/ 

HOHOB 1 BnepBbiB OCyWBCTBnBHHOrO An&BapBUOM • 

CyrnHOCTh MBToaa An&Bapeua nerKo yHCHHTh H3 paccMoTpeHHH ero 

nepBbiX OTibiTOB no YCKOpBHHIO HOHOB yrnepoaa. 8 9THX OTihiT8X ABYX3a

pHAHNB HOHN yrnepona YCKOpHnHCb B UHKnOTpOHB B p830H8HCB C TpBTbBH 

Hll3WBA rapMOHHKOA YCKOpHIOWBro HanpHmBHHH 1 nocne qero TIOnHOCTbiO 

"o6nupanHCb" 1 CTanKHBaHCb C 8TOM8Mil OCT8TOqHoro ra3a 1 H 38TBM YCKOpH

nHCb B pe30H8HCB C OCHOBHOA qaCTOTOHo Mcnonb30B8HHB "o6nupKH" HOHOB 

B npouecce ycKopBHHH no3BonHno nonyqnTh nocTaToqHo sHepreTuqHwe (no 

50 MsB) HOHN yrnepona H8 UHKnOTpOHB HB60nhWHX p83MBpOB (nnaMeTp 

TIOnJOCOB MarHHT8 COCTaBnHn 37 ll!OAMOB), OUHaKO HHTBHCHBHOCTb H MOHO-

9HBprBTJlqHOCTb nyqKa YCKOpBHHhlX HOHOB 6wnH HBllOCT8TOqHo BNCOKHMH. 

8 nocnenyJOWHB rOllbl 9TOT MBTOll 6bin HBCKOnhKO ycOBBpWBHCTBOBaH1 

HO BCB *B ero npHMBHBHHB UnH yCKOpBHHH HOHOB 1 6onee TH*BnbiX1 qeM 

llOHbl yrnepona, OK838nOCb HB9<jJ<jJeKTHBHbiM. 

Uen&Jo npennaraeMoro cnoco6a ycKopeHHH TH*BnhiX HOHOB HBnHeTcH 

paCWHpBHHB accopTHMBHT8 ycKOpHBMbiX HOHOB 1 a T8KII<B yBennqeHHB HH-

TBHCHBHOCTH ll ynyqweHHB MOH09HBprBTHqHOCTH nyqKa YCKOpBHHhlX qacTHU. 

YcKopBHHe no npennaraeMoMy cnoco6y CBOUHTCH K cnenyJOWBMy. 

TH*BnhlB HORN C OTHOCHTBnhHO HH3KHM ynenbHhlM 38pHllOM q/ A, 0,05, 

rne q - BBnJlqJlH8 3apHll8 HOHa, BNP8*BHH8H B BAHHHU8X snBMBHT8pHoro 

38pHna, a A - M8CCOBOB qJlcno1 ycKOpHIOTCH B UHKnOTpOHB B pB30H8HCB 

C OllHOA H3 Hll3WHX rapMOHHK ( TpBThBfi 1 nHTOA H T.n.) ycKOpHJOTIJBrO Han pH-

*BHHH• npu 9TOM op6HTa HOHOB CMBW8BTCH BUOnh OCH X X (puc. 1) TaK, 

qTo nocne "o6nHpKH" HOHOB B pe3ynhT8TB HX npOXO*llBHHH qepe3 TBBPllYIO 
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HnH ra30 ( rrapo) CTpyi!:HyJO Mlllll9Hb ( 5) H COI;pallJeHllH p8!1llyCa op6HTbl 

llOHHhlA llCTO~HllK (1) OK83hlBaeTCH BHyTpH op6llThl ll He MelllaeT L18nbHeH

llleMy ycKopeHHIO HOHOB, OTO ll03BOnHeT HCIIOnb30B8Tb B UllKnOTpOHe H8H-

6onee COB9pllleHHhl9 HOHHhle llCTO~HHYH C pa3pHL1HOH KaMepoif B yCKOpH!OllJBM 

171 
rrpoMe~yTKe (HaiipHMep, llCTO~HHK THIIa ), IIpOH3BOL1HIIJll9 B OTHOCllTenbHO 

6onblllHX KOnH~eCTBBX HOHbl L10CTBTO~HO L1BneKHX aneMeHTOB C YL1BnbHb!M 

/8/ 
3apHL10M .q I A He HH~e 0,05 ( cM., HarrpHMep, ) • 

Docne "o6!1HpKll" HOHbl yCKOpHIOTCH B pB30H8HCe C OCHOBHOH ~BCTO-

ToA, ll KOr!1a p8!1HyC op6HTb! L10CTllraeT KOHe~HOA BenH~HHbl R • ueHTp 

op6HTbl COBMemaeTCH C UeHTpOM IIOnJOCOB MBrHHTB H llOHbl Bb!BOL1HTCH 

H3 UHKnOTpOHB, 

J1nH CMemeHH.H Op6llTbl IIpe!1naraeTCH HCIIOnb30B8Tb llnH HepaBHOe 

IIpHpameHHe aHeprHH IIpH IIpOXO~L1eHHH HOHBMH YCKOpHIOIIJero IIpOMe~yTKa 

COOTBeTCTBBHHO B OL1HOM H .QpyrOM HarrpaBnBHH.HX1 HnH BCHMMeTpHIO Mar.-

HllTHOI'O ITOn.H ITO OTHOIIJBHHIO K OCH X X 

HepaBHOMepHoe rrpHpameHHe aaeprHH HOHOB Mo~eT 6biTb o6ecrre~eao, 

HaiipHMep, TeM, ~TO Ha O.QHH .QyaHT ( 3) ITOA810T Haiip.H~eHHe V 
3 

V0 coswt+V
1 , a Ha ApyroA (4) V4 = -V 0 coswt -V

1 

8 aTO!"' cny~ae HOH1 IIpOXO.QH YCKOp.HJOIUllH rrpoMe~yTOK B HBIIpaBneHHH OT 

AyaHTa ( 3) K AYaHTy ( 4), rrony~aeT 6onhlllee rrpHpameHHe a He prHH, ~eM 

IIpH IIpOXO~.QeHHH B IIpOTHBOIIOnO~HOM HaiipaBneHHH, 8 COOTBeTCTBllH C aTHM 

OKa3biBBIOTC.H p83Hb!MH H IIpHpameHH.H pa.QHyca op6HTbi: 

~r 
34 

r.Qe 2V 

1 

2 
V + V1 ~ r H 

v ~ r 43 
2 

v - v.r 
v ~ r ' 

.QeACTBYJOIIJee BbiCOKO~aCTOTHOe yCKOp.HJOIIJee Haiip.H~eHHe, t, r 

cyMMapHoe rrpHpaliJeHHe pa.QHyca op6HTbi 3a OAHH o6opoT, ~ r 34 H ~r 4g

rrplfpameHH.H paAlfyca op6HTbi rrpH rrpoxo~AeHHH HOHBMH ycKopSJJOmero rrpoMe-

6 

i 

~yTKa COOTBeTCTBeHHO B HarrpaBneHllH OT nyaHTa (3) K AYBHTY (4} ll Ha

o6opOT. Dono~eHHe ueHTpa op6HThl cMemaeTCH rrpll aToM aa BenH~HHY 

~X ~ r o - l'.r34 ~ l'.r 
v 

(I) 

38 O,[{HH o6opOT, 

J;l3 COOTHOlllB HllH ( 1) cnenyeT, ~To cMemeaHe op6HThi1 aeo6xoAHMoe 

nnH rrocneAyJOmero o6xo.Qa llCTO~HHKa, HarrpHMep, rrpH rrpeABapHTenbHOM 

ycKopeHHH B pe3oHaHce c TpeTbei!: Hll3llleif rapMoHHKOH ( ~ ~ x I .. + ~ r), 

ADCTHraeTCH rrpH VI "' 0,2 V o, ecnlf rrpe.QIIOlJ0)KllTb 1 '-ITO V ., 0,6 V o 

Dono~eHlle HOHHOrO llCTOqHHKB ll "o6.Qllp810ll19A" MllllleHll HB OCH XX 

1 4 1 
3anaeTCSJ COOTBeTCTBeHHO KOOpAHH8TaMH ;r-R-11 R06,[l, H ;rR + 

2 R 
9 o6A.' 

R 
6 

- paAHYC op6HThl HOHOB HerrocpeACTBeHHO rrepeA o6.QHpKOH, 
0 ,[!, 

llnH ocymeCTBneHHH aTOrO B8pHaHT8 CMeiiJeHHH op6HTbl B nyaHTbl 

rAe 

UHKnoTpOH8 BBOAHTC.H BTOphle BCIIOMOraTenbHhle .QyaHThl HeMHOrO MeHblllero 

pa3Mepa, H30nHpOB8HHbie OT OCHOBHbiX, Ha BHyTpeHHHe nyaHTbl IIOA810TCSJ 

IIOTeHUHanbi ± VI • 
J1pyroif B03MO~HhlH B8pHaHT HepaBHOMBpHOrO IIpHpameHHH aHeprHH 

,[lllH CMemeHHH op6HThl MO~BT 6hlTb ocymecTBneH B pe3ynbT8Te IIpHMeHeHHH 

BTOpOH BbiCIIJeH rapMOHHKH yCKOpSJJOIIJero HaiipH~eHHH, J1ng aToro, H8IIpH-

Mep1 MO)KHO B3HTb V 3 = V o COS W t 1 a V 4 "' - V 1 COS ( 2w t + 1/J 
0 0 

rAe rjJ 3aKn10~eao B HHTepBane 0 -45 B 38BHCHMOCTH oT V0 , V . H 

ycnOBHH o6ecrre~eHHH ,[{HH8MH~eCKOH aneKTpnqeCKOH ~OKyCHpOBKH HOHOB 

Ha Ha~anbHOM aTarre ycKopeHHH, B aTOM BapHaHTe op6nTa cHa~ana cMema 

eTCH B OAHY CTOpOHy, a 3aTeM - B .QpyryJO, 

B Knaccn~ecKoM BapnaHTe UHKnoTpoHa c aKcnanbHO-CHMMeTpH~HbiM 

M~rHHTHhlM rroneM ynaneHHe UeHTpa op6HThl OT OCH CHMMeTpHH ITOn.H Bhl-

3biB8eT1 K8K H3BeCTHO, KpyrOBOH .Qpeif~ UeHTpa op6HTbi, 3TOT .Qpeif~ B03-
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MymaeT cpa30BOe aBIOKeH:Ife HOHOB, ITpHBOaSI K rrpe)l(aeBpeMeHHOMy Bb!XOay 

HX H 3 pe)I(HMa ycKopeHHSI. DoMHMo 3Toro rrpH 3Ha'IHTenbHOM cMemeHHH, 

Koraa opoHT8 He OXB8Tb!B8eT OCb CHMMeTpHH ITOnSI 1 8KCHanbH8SI cpoKyCHpOB

Ka HOHOB CHnbHO OcnaonSieTCSI, 'ITO rrpHBOaHT K aorronHHTenbHbiM ITOTepSIM 

HOHOBo 
/6/ 

3TH OTpHUaTenbHbie acpcpeKTbi 1 HMeJOUllfe MeCTO B 1 B rrpeanaraeMOM 

crrocooe ycKopeHHSI HCKnJO'IaeTCSI onaroaapSI rrpHMeHeHHJO MarHHTHoro rronSI 

crreuHanbHOH TorrorpacpHH. 3To none HMeeT rrnocKoCTb CHMMeTpHH H cna-

00 yMeHbUlaeTCSI C yaaneHJreM OT ITnOCKOCTH CHMMeTpHH, HarrpHMep, ITO 

38KOHY 

Bz(x,y,O) .. 8
0

(1 

B aeKapTOBOH CHCTeMe KOOpaHH8T HnH 

2 +a y ) 

2 2 
B z ( p, ¢ , 0 ) = B 0 ( 1 + ap sin ¢ 

( 2) 

( 2) 

B UHnHHapH'IeCKOHo 3aecb Bz - BenH'IHHa 8KCH8nbHOH COCT8BITHJOUleH HHayKUHH 

MarHHTHOrO ITOnH B MeaHBHHOH ITnOCKOCTH, a < 0 
2 

H !aR I «1. 

8 UHnHHapH'IeCKOH CHCTeMe KOopaHH8T aBH)I(eHHe HOHOB B none yKa-

38HHOro BHaa orrpeaenHeTCH B paaHanbHOM If aKCHanbHOM ceqeHHHX ITy'IK8 

c TO'IHOCTbJO ao BToporo rropSiaKa Manbrx qneHoB (X , X ', ( , (' H a r 2) 

crreayJOUlHMH ypaBHeHHHMH: 

x +x +ar
2 

sin
2

¢ -xx 1 ,2 3 2 • 2 - T X + x ar sm ¢ .. 0 ( 3) 

C'-('x' -("x -2( ar
2 

sin 
2
¢ 0 ' 

(4) 

8 

( 
.1.'\l 
., ' 
,i.' 

. ' 

'~ 

rae X = p - r 
- OTHOCHTenbHOe OTKnOHeHHe p8aH8nbHOH KopaHH8Tb! 

r z 
OT OKpy)I(HOCTH p8aHyC8 r , ( = -- - OTHOCHTenbH8SI 8KCH8nbH8 SI p 

r 
KOOpaHH8T8i UlTpHX8MH 0003H8'1eHbl ITpOH3BOaHb!e ITO cp 

PemeHHH yp8BHeHHSI ( 3) If ( 4), yaosneTBOpHJOUlHe H8'1anbHhrM ycno-

BHHM x(O) = X 0 , X '(0) =X~ ' ((0) = ( 0 H ('(0) = ( ~ c TO'IHOCTbJO 

ao M8nbiX qneHOB rrepsoro ITOpHaK8 a8JOTCH cneayJOUlHMH Bb!p8)1(eHRHMH: 

x(¢) .. (x 0 +-}ar
2

) cos¢ +x~sin¢ --i-ar
2
-+ar2 cos2¢ ( 5) 

((¢) '' + ___::__Q_ sin w z ¢ ( 6) ( 0 coswz ¢ 
w 

z 

rae w z .. V - ar 2 
1 H3 KOTOpb!X cneayeT1 'ITO C YK838HHOH Bblllle 

TO'IHOCTbJO aBH)I(eHHe HOHOB B p8aH8nbHOM H 8KCH8nbHOM Ce'leHHHX ITY'IK8 

B none (2) YCTOH'IHBO. 

PemeHHH yp8BHeHHH ( 3) If ( 4) C TO'IHOCTb!O ao M8nbiX qneHOB BTO-

poro rropHaK8 coaep)I(8T eme aorronHHTerrhHbre qneHbi, H3 KOTOpbiX ace, 38 

HCKnJO'IeHHeM oaHoro; orp8HH'IeHbl H Bb!p8)1(8JOTCH HnH qepe3 noCTOHHHbie 1 

HnH TOnbKO qepe3 CHHyCbl H KOCHHyCbl C yrnOBbiMH '18CTOT8MH 1,2,3,4 

B cny'l8e pellleHHH yp8BHeHHSI ( 3) H 1 + w H 2 + w - B cny'l8e pellleHHH 
- z - z 

yp8BHeHHSI ( 4). l1cKnJO'IeHHe COCT8BnSieT nHillb 'lneH X; ¢ ar cos ¢ ' 

HeorpaHH'IeHHO yBenH'IHB810UlHHCH C pOCTOM cp 1 KOTOpb!H BXOaHT B pellle-

HHe yp8BHeHHSI (3). 3TOT 'lneH SIBnSieTCSI pe3ynbT8TOM llpOS!BneHHSI pe30-

H8HC81 ooycnOBneHHOrO aByKp8THb!M ITOBTopeHHeM CTpyKTypbl M8rHHTHOrO 

liOnS! H8 anHHe oaHoro OOOpOT8. 

K8K MO)I(HO BHaeTb1 BnHHHHe 3Toro qneH8 CBOaHTCSI K CMeUleHHJO 

OpOHTbl HOHOB BaOnh OCR XX H8 2 TT )(~ ar 2 38 oaHH OOOpOT1 T.e. H8 

M8nyro senH'IHHy BToporo rropHaKa, rrpHsoaHTllYJO B HTore nHlllh K Heoonb-
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moMy pas6pocy nonoMeHRH ueHTpOB op6RT, a, cnenoBaTenbHo, R K He6onh

moMy pas6pocy KOHeqHOH BenRqRHhl SHeprRR ycKopeHHhlX ROHOB, 3TO 3H8-

qRT, qTO UBRMeHRe ROHOB B none (2) R B 8TOM npR6nRMeHRR T8KMe yc

TOHqRBO OTHOCRTenbHO HeKOTOpOn op6RThl, MenneHHO nepeMernaromenCH 

Bnonh ocR x x . 

PesoHaHCbi CBHSR, o6ycnDBneHHbie uannqReM qneHoB (' X ' R ("X 

B ypaBHeHRM (4), He rrpencTaBnHIDT npaKTRqeCKOH onaCHOCTR R3-38 CRnh-

HOf'O pasnRqRH qacTOT w = 1 n w "' 0, 1. ( Koa<jJ<jlnuReHTbi rrpR peso-
' z .. 

H8HCHhlX qneHBX B pemeHRR ypaBHeHRH (4) - M8nhle BenRqRHhl nopHllK8 

w I w ) . 
• z 

l1s paccMoTpeHRH, aHanorRquoro BbimenpnBeneHHoMy, cnenyeT, qTo 

o6ycnoBneHHOH rrpR 8CRMMeTpllR M8f'HRTHOf'O nonH OTHOCRTenbHO OCR XX 

RnR pasnRqReM Bo , RnR pasnRqneM Koa<jl<jJRuReHTOB a no pa3Hbie CTO-

pOHbl OCR XX 
' 

B03HRK8eT npen<jl op6RThl ROHOB BUOnb OCR XX CO CKO-

poCTbro, nponopUROH8nhHOH COOTBeTCTBeHHO .I'J. Bo nnR l'l. a B OCTanb-

HOM xapaKTep UBRMeHRH ROHOB He MeHHeTCHo 3TOT npen<jl MOMeT ~hlTb 

Rcnonh3oBaH nng nepeMerneHRH op6RThl, Heo6xonRMoro nnH o6xona RoHaMn 

RCToqHRKa nocne RX "o6nRpKR". 

flerKo BRneTh, qTo npnMeHHeMoe B npennaraeMoM crroco6e nepeMeme

HRe op6RTbl BUOnb KpOMOK 180-rpanycHbiX nyaHTOB He Bbi3biB8eT K8KOf'O

nR60 R3MBHBHRH <jla3hl ycKopeHRH ROHOB, nepeMBWBHHe ~83hl ycKopeHRH 

B 9TOM cnyqae, KBK R B cnyqae KnaccRqBCKOf'O UHKnOTpOH8 0 onpenenHBTCH 

OTnnqneM peanhHOf'O nong ycKopRTeng OT pe30H8HCHOf'0 0 T,e, BennqMHOH 

cnana nonH a r 2 ll penHTHBHCTCKHM pOCTOM M8CChl yCKOpHBMOf'O llOH8, 

YMeHbWeHne OTHOCMTenbHOH 8KCll8nbHOH MBCTKOCTH nong (2) no 

CpaBHeHRIO C 8KCHanbHO-CRMMeTpRqHbiM 

B ( p , ¢ , 0 ) = B ( 1 + a p 2 
) 

z 0 

( 7) 

10 

0 

(() a r-
11 Heo6-B cnyqae (2) 11 '"~ =-- :!ar~ B cnyqne ( 7) ] 7. 

XOJlll\IOCTb B CBH311 C 3TII~I ll~IBTb 6onbll1YIO BBnJiqiiHy cnana, He Bbl3b!B8-

BT ynennqeHIIH CKOpOCTII rrepe~lelllBHIIH rjl[J3bl 0 llOCKOnhKy OTnJiqJie nepuona 

o6pameHII51 IIOHOB B none co crranol\1 a r 3 oT rrepnona o6pnmeHJI51 B none 

Bo 

J1nH 

OK83bl BaeTCH B Toti )l(e l\lepe l\le llblllll l\1 nng ITOn51 
\ T ., 

nonH (2) II-- "'- ar- Llll51 non51 (7), 
T 

(2): ,\T , _ __.!_ ar 2 

T0 2 

0 
ilJiana30H LlOnyCTIIl\!Of'O II3l\leHeHIIH 0,183bl llpll YCKOpeHIIII IIOHOB 

c "o6nnpKoi1" umpe, qe~1 npn ycKopermn 6es "o6anpKn". HarrpHJ\Iep, o6biq-

o oo 0 0 HOB rrepel\!eWeHJie tjlQ3bl YCKOpeHHH 6e3 o6nJipKII! 0 - 9 - 0 - +60 

0 0 0 0 0 0 
npeo6pasyeTc51 rrpJIMepHo B 0 - -90 - 0 - -90 - -0 - +60 rrpn 

HCITOnb30B8HIIII "o6nnpK11~ 38 cq~T CKaqKoo6p83HOf'O 113MBHeHH51 nOJI51 npn 

coKpaweHim paa11yca op6HTbl, B pesynbTaTe aToro LlH8!1830H H3MeHeHH51 
420° . 

ql83bl yBennqJIB8BTC5l !1pH6nH3IITBllbHO B 1, 7 pasa ( 
2400 

) R 8TO KOM!leH-

CIIpyeT yxynweHHe ycnom111 ycKopeHIIH ns-sa yBenHqeHJIH CKOpOCTR nepe

MeTUeHII51 ~83bl llpll ycKopeHHH B pe30H8HCe C HH3WBII rapMOHIIKOH, 

l1HTeHCIIBHOCTb IIOHOB B 9TOM Cl10C06e ycKOpBHJIH onpeaenHeTC51 Ha

'WnbHOi"l IIHTBHCHBHOCTbro IIOHOB 0 npOII3BOLli!Mb!X HCTOqHIJKOM, noTepHMH 

B rrpouecce ycKopeHHH H npu BhlBone rryqKa, a TaKMe nonen IIOHOB c HYM

HbiM sapgnoM rrocne rrpoxo)lmeung "o6auparowen" Ml!weun. Cor nacHo 

19, 10/ u " 6 
LlBHHhlM pa60T 0 conepmaHHe HYlliHOH KOMllOHeHThl HOHOB rrocne 0 nup-

!01" COCTaBnHeT 20-25% rrp11 onTHMBnbHOH aHeprnll JIOHOB, npH HCnOJib-

30B8HRH napo- llnH f'830CTpynHOH "o6nMparornen" MHWBHH M8KCIIM8llhHO B03-

1\IOlliHBH IIHTBHCHBHOCTb IIOHOB 6yneT Of'p8HHqHB8ThCH, no-BllllHMOMy, npo

H3BOL111TenbHOCTbro IIOHOf'O HCTOqHJIK8 0 8 He "o6nnp810WBH" MIIWBHhiO. 

BosMOMHOCTH rrpennaraeMoro cnoco6a ycKopeHMH THMenhlx MOHOB 

HnnJOCTpMpyroTC51 ll8HHhlMH 0 !1pBilCT8BneHHhlMII B T86JIHUB 0 Ha ITpHMepe URKnO-

TpoHa c paauycoM KOHeqHon op6nThl R 200 cM R B
0 

17 Krc npR 

IICnonb30B8HHll TpeTbBH HH3WBH rapMOHRKR llnH rrpeaBapMTenbHOf'O YCKOpeHHHo 
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Ta6nnua 

HaqanbH, q o6n. E o6Lt. R o6n. E E/A (<; ~>H3, 
HOH ( omeM, 3apsrn) ( M9B) (eM) ( M9B) (M9B/aeM) (M9B) --

40 Ar 2+ +6 4 54 500 12,5 290 

84Kr ·I+ +12 16 78 950 11,3 610 

t32Xe 6+ +18 36 98 1350 10,2 990 

20<tJg R+ +24 64 120 1600 8,0 1550 

2~Rl) 10+ +30 100 131 2100 8,8 1950 

3nech E 
6 

- KHHeTH'leCKaSI 9HeprHSI HOHa, llpH KOTOpOH HOH 1 rrpo-
0 n. 

xonsr qepe3 TOHKYID ¢onhry nnn rrneHKY BemecTBa, rrpno6peTaeT cpenHnfi 

paBHOBeCHhlH 3apsrn q 
6 

• 3Ta Benn'lHHa orrpenensrnach no rrpn6nn-
o n. 

:>KeHHOH ¢opMyne E .. 
o6n. 

2 
0,11 q o6n' rne E 

6 
Bhlpa:>KeHo o n. 

B M9B 1 a q 
6 

- B ellMHMUaX 9neMeHTapHoro 3apSilla 1 rrony'IeHHOH rryTeM 
0 n. /9-11/ q o6n. 

3KCTparronSIUHH 9KC!TepMMeHTanbHhlX AaHHhiX Ha o6naCTb -
z 

= 0 - 0,35. 

npn HCITOnb30BaHHH rrapo- MnM ra30CTpyi1HOH "o6nnparomeA" MMWeHM 

E 
6 

11 cooTBeTcTBeHHO 
o n. 

R 
6 

non:>KHhi 6biTb B3SIThi HecKonbKO 6onb-
o llo 

mMMH. E - 9Heprnsr ycKopeHHhiX noHoB na KOHe'lHOM pannyce, EA- -
'1'1!'3 

- 9HeprMH HOHOB 1 Heo6XOAHMaSI AnSI ~H3H'leCKHX 9KCrrepuMeHTOBo (3a Be-

nM'lHHY E .h B3SITa 9Heprnsr, B rronTopa pa3a rrpeBhiWaromast BenH'lHHY 
'I'H3, 

KynoHOBCKOrO 6apbepa rrpH B3aMMOA9HCTBHH MOHOB C rrocneAHHM 9neMeH-

TOM ecTeCTBeHHoro psrna - ypaHOM), 

Yf3 Ta6nRMUhl BMllHO, 'ITO rrpenno:>KeHHhiH C!TOC06 YCKOpeHMSI ll03BOnHeT 

rrony'IMTb C lTOMO!UbiD UHKnOTpOHB OTHOCHTenbHO yMepeHHhlX pB3MepoB 

lllllpOKMfi BCCOpTMMeHT TSI:>KenbiX MOHOB C 9Heprneft, AOCTBTO'iHOH llnSI 

M3y'ieHMSI CBMhiX p83H006pa3Hh!X SIAepHhlX peaKUHH, 
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