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1. B a en e H n e 

B HSCTO!lllleil CT8Tb0 paCCMSTp1IB80TCH pacqeT MarHIITHOro aHann3aTopa Macc-cenapa

Topa, nocTpoeHHoro a na6opaTopnn l!nepHblX peaK11ntt OIHU1 Ha ocHoae aneKTpOMarHnTa 
~1/ . 

Cil-57 A-1 npoM&1wneHHoro H3roToaneHIIH • OnncaHne KOHCTpyKunn Macc-cenapaTopa, ero 

HOHHO-OnT1IqeCK1Ie xapaKTeplICTIIKII II pe3yn&T8Tbl nepBblX Onb!TOB no pa3neneHII!O II30TOllOB 

Tanug naroTcg a pa6oTe
121• 

Macc-cenapaTop · nHP 6bln 3anyMaH KaK npu6op nnll uneHTilq>IIKSUIIII no MaccoaoMy 

q1Icny pan1IoaKT1IBH&1x nponyKTOB, o6pa3y10m1Ixcg a w epH&IX peaKUIIllX non neilcTalieM aHep

rliqHbIX Tm1<en&1x IIOHoa. 8To Ha3uaqeu1Ie Macc-cenapaTopa onpenenuno ocuoau&1e Tpo6oaa

HIIll, KOTOpb!M OH nomKeH 6bln· ynoaneTBopsrrb. Tpe6oaanocb, qTo6b! MSCc-cenapaTop CMOr 

o6ecneqHTb !lOCTSTOqHO H8/l0lKH00 pa3neneHII0 8TOMapHb!X HOHOB C Maccoil annOTb AO caMb!X 

TlllKenbIX (M - 250) II npH 3TOM 6binO ll{enaTenbHO, qTo6bl _n1Iana30H OllHOBp0M0HHO a11an1I31Ipy-

0Mb!X Mace 6&m cpaaHIITen&HO W1IpoK ( •. 20%) nng Toro, qT06&1 3a OAIIH ceaHc pa3neneHIIll 

Bbl!l0nlITb KSK MOll<HO .6on&we npOAYKTOB, o6pa3yIOWIIXCH B llll0PHb!X peaKUHllX. 

nnll 6bICTpol\ Hll0HTll!plIK8UHII KOpOTKOlKIIBYWIIX p81llI08KTIIBHb!X ll/l0p H006XO)llIMO 6binO 

o6ecneqHTb B03MOlKHOCTb per1ICTpau1m OCKOnKOB cnoHTSHHOro neneHHll, a - qaCTIIU HnH 

npyroro 113nyqe111Ill, conpoaOll<Aaromero pacnan pa3neneHHblX nponyKToa; HenocpencTaeHHO 

B Macc-ceuapaTope C llOMOWbIO, HanpHMep, nonyupOBO)lHHKOBblX cqeTqHKOB, pacnonaraeMb!X 

Ha q>OKS.JlbHOil nnOCKOCTII. 8To, a CBOIO oqepen&, Tpe6oaano, qTo6bl )lHCnepCHll Macc-cenapa

TOpa 6&Ina nocTaToqHoil (He M0H00 10 MM 11a 1 % H3M0H0HIIH MSCCb!) nnll pa3M0W0HHll Ha 

!pOKS.JlbHOi! nnOCKOCTH HeCKOnbKIIX cqeT'IHKOB, a T8KlK0 qT06bl pa3M0pb1 H306palK011Hll _6binH 

MSnbl H B 8KCH8.JlbHOM HanpaaneHHH, T.e. B03HIIKana Heo6xonHMOCTb B naonuoil q>OKYCHPOBK0 

nyqKa. Ko BCeMy 3TOMY no6aangnocb Tpe6oaaHII0 Bb!COKOH aq,q>eKTHBHOCTH Macc-cenapaTO

pa, qTO 03H8'18.Jl0 B03MOlKHOCTb HCnonb30B8Tb B Macc-cenapaTope HOHHb!H HCTOqHHK co 

cpaaHHTenbHO 6onbWHM BblXOAHb!M OTB0pCTH0M II 60.JlbWOil yrnoaott pacxonHMOCTb!O HOHHOro 

2. Bb16op II pacqeT MarHHTHOrO auanH38TOpa C paoilHOH ffiOKYCHOOBKOil nepaoro 

nopsu:tKa 

On11H 113 B03MOlKHblX aapHaHTOB !pOKyCHpOBKH HOHHoro nyqKa B nayx HanpaaneHHHX 

MOlKeT 6&1Tb ocywecTaneH a MarHHTax ceKTopuoro THna c nnocKo-napannen&HbIM 3a3opoM 

II HaKnOHllblM BXOAOM II BblXO!lOM HOHHOro nyqKa. 8 3TOM cnyqae q>oKycnpOBKa BO BTOPOM 1 
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Iii, 

aKcnam.eoM eanpaBneeun (6yneM cqnTaTb aTo eanpaaneHHe BepTHKa1lbehIM) 06ycnoBneHa 

B3anMoneilcTBUeM 11BnJKymeroca uoua c ropnaoeTam.uoa KOMnoeeeToA pacceHHeoro Maruu-r

uoro nona, Korna non nepeceKaeT Kpaa MarHHTa non KOChIM yrnoM
13

•
41

, 3TOT MeTO/l qioKy- · 

CHpOBKll, ruupoKO ncnom.ayeMblil B Mal'HllTHhIX cneKTpOM8Tpax aapruK8HHhIX qaCTHn, 

noKa ee uamen aaMeTeoro npnMeeeeun B Macc-cnexTpoMeTpnu, HaBeCTHhI nnlllh nae CT8" 
15 61 . 

TbH · ' , nOHBUBWU&CH B caMoe nocneneee speMH, B KOTOphIX onUChIBaeTCH Macc-cenapa-

TOp nono6eoro Tuna. Memny TeM, MarenTHhie aeannaaTOpb1 c KpaeBoA <pOKycuposKoA, no

MHMO o6ecneqeenn <pOKycnpoBKH BO BTopoM eanpaBneHHn, 06nana10T u npyrnM nono:lKUTem.

HhIM KaqeCTBOM, a UM0HHO: B03MO:lKHOCTbIO nony'l~HHH OTHOCltT8llbHO fion&WOA /lllCllepCUU, 

8 aTUX JlBYX OTHOW0HllHX MarenTHbl0 aeannaaTophI C KpaeBoA <poKycupoBKOA BO MeoroM 

TOJKn8CTB8HHbl MarHHTHhIM auanuaaTOpaM C rpanneHTHOil qlOKycupOBKOA, B KOTOpbIX ucnom.

ayeTCH cnana10mee no panuycy MaruuTeoe non~, OneaKo OT nocneneux oHH Bhlroneo oTnn

qaIOTCH H8KOTOphIMH npenMyilleCTBaMH, o6ycnoaneHHbIMll npoCTOTOil qiopMHPOBaHUH oneoponeo

ro nonu u, qTo 6onee cymecTseuuo, B03MO:lKHOCTbIO 6onee Toquoro y'leTa snnsmua npoTa:lKee

eocTH KpaeBOro nona pacceHHnH, IloaTOMY ua JlBYX B03MO:lKHbIX cnoco6oB o6ecneqeenn nBoil

uoa <poKyCHpOBKH Hoeeoro nyqKa Mb! npennoqnn M0TO/l KpaeBoA <pOKYCHpOBKH, 

BhI6op ocuoBHhIX napaMeTpOB MarunTuoro auanaaaTopa - panayca KpHBH3HhI Ro H 

yrna nosopoTa rnasuoro nyqa 4' (pac, 1) - B uameM cnyqae 6bln B auaqaTeru,uoil cTe-

Iieuu npenonpeneneu ueo6xonaMOCT&10 BnncaTb non10cub1e uaKour,qunKU MarunTuoro auanaaa·.., 
Ill . 

TOp_a B rOTOBblil aneKTpoMarHIIT CIT-57A-1 .PaaMepbI non10cos- aneKTpOMarunTa Cil-57 A-1 

(nnaMeTp 105 CM) noasonsma BUIICIITb HaKouequnKII C8KTOpuoro Tuna C Ro."70 CM II 

4' .. 90°. 0cTa1lhHhie napaMeTpbI MarunTuoro auanuaaTopa cnenosano uallTn ua ycnosus 

.nonyqeuas uy:lKHbIX auaqeuua nucnepcnu D , KoaqiqinIIneuTa .ropuaouTaru,uoro yBennqeenn G 

n o6ecneqeeua nsoileoll qioKycnposKn noeuoro ny'IKa, 

CosMeCTH08 pacCMOTpeuue nsUJK0HHH aapH:lK0HHbIX qacTnII B nsyx saanMHo-nepneennKy-
17 ,81 

nspHbIX HanpasneHnnx B nnocKo-napanneru,uoM aaaope MarmITa 6bmo nponenaHo s pa6oTax , 

B aTnx pa6oTax paccMoTpeHne nposonunoc& 6ea yqeTa npoTIDKeHHOCTn pacceHHHoro nonn 

B o6nac:Tn sxoneoil n BbrxonHol! rpaunII MarHnTa, a nns uneannaup.osaeHoro MarHnTa - c 

peaKeM cnanoM nona ea rpaHnIIax, 

YcnOBllH nsoileol! qlOKycupoBKll aaps:lKeHHhIX qacTllII B none pean&Horo MBrHUTa C .. npo-
' 19-111 

THJKeeHblM cnanoM Ha rpaHUIIaX Sbtnll nonyqeebI noanHee B pa6oTaX Aqiauac&esa ll np. 

npu nnHeilHoll annpoKcnMaueu pacnpeneneHnn pacceHHHOro nons, KOTopan nocTaToqHo xopomo 

coananaeT c ncTnHHhIM pacnpeneneHHeM s TOM cnyqae, Korna y rpaHnn MarHnTa pacnonara

IOTCH M8rHllTHhie 9Kp8Hbl, 

PaccMOTpeaue aepTUKll1lbHOro nan:lKeHHH, npenno:lKeHHOe AqiaH8Cb8BhIM ll np. ' 6blno 
- 1121 1121 

nponomKeHo B ,Hemen pa6oTe • B noKaaaHo, 'ITO nellcTaee pean&Horo MarHUTHoro 
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uonn B aKCU81lbHOM HanpaBneHHn aKBHBaneuTHO neACTBUIO llBYX TOHKllX /ll!H3, pacnonoJKeHHhIX 

Ha FpaHHUaX MarHB:Ta, 3.TO _Il03BOnHnO 31!M8THC ynpOCTHTb M0TO/l HIIXOJK)l0Hllll napaMeTpOB 

Marmi:Tuoro auannaaTopa, ooecnequaaromero nB~Auyro qioKycnpoaKy, 

nm1 llOHHoro UCToquUKI! C BbIXOnHbIM OTBepCTU0M B Bnne Y3!!:lli aepTMKan&uon menn, KO,. 

TOpb1lf 6bmo· perueuo ecnom,aoaaTb B aameM cnyqae n KOTOpb1A naeT yax11!l pacXO!lHillHilcn 

B rop1I30IITanbHOA II WlipOKllil napannen&Hhll! B aepTHKam.Hmi nnoCKOCTll nyqoK, ycnoang na,oli

eofi qlOKycnpoaxu caonnTCn K yrnosol! qioxycuposKe a ropuaoeTam.uofi u K nnHefiuofi qioxy

cuposKe B sepTnKan&uoli nnocKocTn, 

Ycnosnu naofiHoil qioKycupoBKH nepsoro nopunKa B aToM cnyqae MOJKHO aanncaT& 
1121 

s anne : 
rf,I +:r/,2 .,. clJ 

"'1 +:ru2 •-4' • (I) 

R~ 1 
"' =· 

1 +· sin:I r, 
rne tg r/1,.,2 •· tg '1,2 +: __ I 

l tg l r- Fo 
3 COS 

3 
f I 

fl,2 

1 

I+~sin., •a -~ "' =· 

f2 

2 ·c 
a tg•2-· If;; 

3 cos •2 

3nec& 2·c - npoTIDKeHHOCTb o6nacTn Kpaeaoro cnana MarHnTuoro nonu, a ocTan&Hb1e aea-

qeHnn CIIMBOllOB HCHbI II3 puc. I, npnqeM CTpellK8Mll aa pncyuKe yKa38HbI uanpasneHnll nono

:lKUT0n&Horo oTC'IeTa o6oauaqeHHhIX seneqnu, 3aMeTHM, 'ITO non rpaunIIaMH MarmITa, onpene

nl!toillnMn yron paCTBOpa clJ ll paCCTOHHHU no HCTO'IHIIK8 (r 1 ') ll no <pOK8llbHOl! nnOCKOCTH 

(f2) , anec& ITOHHM8IOTCl! He qlll3ll'I8CKH& rpaHHUbI nontoCHbIX H8KOHequnKOB, a H8KOTOpble 

8<p<peKTHBHb18 rpalIUUbl, ITOllO:lKeHHe KOTOpb1x( ,; ) 38BHCHT OT npOTlllK8HHOCTll ll pacnpenene

Hllll pacceUHHOro nonu, KOTOpble, B CBOIO o•rnpen&, 38BHCHT OT aenH'IllHbl aaaopa_ MeJKny nonro

C8Mll MarHHTa (h ), pa3Mepos ll paCCTOllHllH (d) OT MBrHllTHOro 9KpaHa no Kpag nonroca, 

B H8111eM cnyqae 6blll0 B3HTO d= h =79 MM H, cornacHO peayn&TaTaM pa60Tb/91, OJKHnanOCb 

c=-0,71h=56MM; t=0,39h= 31MM. 

Bbr6op napaMeTpoa MarHHTHoro auanHaaTopa 6bm cnenaH c yqeToM ycnosell nsol!Holl 

qioKycupoaKH ( 1) n paayMHoro KoMnpoMncca Memny cTpei,.!'neHHeM nonyqHTb 6om.111yro nncnep

c11ro ll He CllllWKOM ysenll'IHB8Tb nponeTHyIO nnnuy MarHHTHOI'O aHannaaTopa, Mb! OCTaHOBll-•. 

nlICb Ha cnenytolllHX auaqeHHl!X: Ro=70 CM, 1> =90°; fl =l,86-R,,--130 CM, f2=l,16.Ro=8lc.M. 
o 'o 

< 1 =Q ll <2 =45 , IlpH 9TOM K08<pqlllUH8HT ysenH'I8HHll B rOp1I30HT8llbHOil UllOCKOCTll 

G n nucnepCllll D nonJKHhI 6bmH paBHHTbCu: 

G 
"2 cos rf,1 _, 1,1 
f, cos rf,2 (2) 
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x) • 
D M =•0,5(f 2 tg .,f,2 -,G f 1 tg ,f.,1) 1,66 Ro = 1160 MM (3) 
,:\ 1,1 

linH 11,6 MM Ha 1% H3MeHeHHSl MBCCbl•( i\il = 0,01). 
• M 

Jlnn cpaaHeHRSl Bb!6paHHOro aHaml3aTopa C npyrHMH B03MOJKHbIMH aapnaHTSMH MarHHT-

HblX cneKTpOMeTpOB yno6HO BOCilOflb30B8TbCSl napaMeTpOM ~ • rne L - nonnan 
L ,., I.I /5/ 

Jl/lHHa nyTH HOHS B MarHHTHOM SH8/IH3aTope,, aaeneHHOM SBTOpaMH pa6oTbl Jl/lSl xapaKTe-

pHCTHKH CTeneHH HeqyBCTBHTe/lbHOCTH npn6opa K paccenHHIO nyqKa 38 cqeT CTOIIKHOBeHHSl . . . 

HOHOB C aToMaMll OCTSTOtJHOrO raaa. 

Ta611nua 

Tnn MarHHTHoro <I> f 1 f ' L 
DI,! DI.I 

2 '1 '2 ~ L6I.I 
aHamrn.aTopa 

KonyTpOH 180° 0 0 3, 14R. Ro 0,32 

CeKT<)pHbtil 6e3 
Kpaeaoil <j,oKy-

90° cnpoaKH Ro R o 0 0 3,57 ~ 0 Ro 0,28 

CeKTopHbiil c 
naollnoil q,oKy-

90° 4 168 Ro 
cnpOBKOil 1,9 Ro 1,2R 0 0 45° 1,66 Ro 0,35 

KaK 'BH!lHO ll3 Ta611l1Ubl, Bb!6paHHbli1 Mal'HHTHblil SHSIIH3STOP no napaMeTpy ~ 
Li\ M 

nyqrue naJKe KOllyTpO!Ia C TeM JKe pannycoM KpHBH3Hbl rllaBHOil TpaeKTOpHllo OnHSKO no aenn-

q11He yrnOBblX a6eppauni1 OH ycTyrraeT KOllyTpoHy H HYJK!lSeTCSl B nononHHTellbHOM ynyqrueHHH 

q>OKyCHpOBKllo 

3. YnyqmeHHe <poKycnpOBKH MarHHTHOro aHSilH3STopa 

YrnOBbie a6eppaunn aToporo nop!lllKS (1' za) B ropH30HTSilbHOil nnOCKOCTH B TOqKe 

<j,oKyca rrepacro nopnnKa onpenenneTcn nnn acex Tpex rrpencTaaneHHbIX a Ta6nnue crreKTpo

wc>Tpoa BblpS.lK9HHeM: 

i\za = A2 ,:\ a (4) 

r)le i\a - nonoanHa yrna ropnao11TanbHOi1-pacxonn~IocTn nyqKa, · a 
-2 

A2=· G ( Ro - 1,5 C 
2 

tg \f, 
2 

) - G ( R 0 - 1,5 f 1 tg t./J 1 ) • 

Jlng KonyTpOHS -'\=- Ro, Torna KSK Jl/lSl Bbl6paHHOro B8pH8HTS A2=-•2.2R., qTo naeT 

H9JK9IlST9/lbH09 ymnpeHH9 H306palK9HHSl npH 6ollblllHX yrnax (npH 21\ a= 6° yrnOBbl9 a6eppa

UHH ,:\za =4,2 MM). 

x) 3necb aennqnHa nncnepcnn onpenenneTcn 110 Hanpaanennro ocn z, nepneHnHKYIIS!JlHOil 
K rnaBHOll TpaeKTOpHH, H IIPH ycnoBHH IIOCTOSlHCTBa SHeprHH aHanH3HpyeMblX HOHOB. 

6 

MoJKHO HCK/l!OqHTb yrllOBbl9 a6eppaunn BTOporo nop!lllKS' 9CIIH IlpSlMO/IHHeilHbl0 rpaHHUbI 
il;:, 11/ . 

MarHHTS 38M0HHTb Ha Kpyroable ' C pannycaMH KpHBH3Hbl Pi H p 2 , ynoaneTBO-

pSl!OIUHMH yc11ua1110: 

3 
'cos3 ,f.,1 

p cos 
3 

• 1 1 

cos 
3 

t/12 
+: ____ co_s;

3
-, 2 + ~ "'1. 

f 3 
( Ro - 1,5 f 

1 
tg ,f., 

1 
) + 

P2 1 

3 

. 2 R O cos "'• ( Ro - 1,5 f tg 
+. f! 2 

1,/,2) = () • 

(5) 

TTpOH3BO/I B BbI6ope p H p ' o6ycnoaneHHbiil TOM, qTo nae aennqHHbI CBSl38HbI 
l 2 • 

TO/lbKO O!lHHM ypaBH9HH0M, MOJKHO HCIIO/lb30BSTb llllSl ynyqruennn aepTHKSllbHOil <pOKYCHPOBKH, 

8 HM9HHo: llOIIO/IHHTeflbHO K IIHHeiluoll ~okycnpOBK0 nepaoro nop!lllKS no eepTHKSIIH B!lOllb 

rnaauoil Tpa .. KTopnn a =·0 (ycnoane sToro V0 +:..:_ V = 0, CM, <j,opMyny (10) pa6oTbI/l
2

) 
R o .• 

0 
MOJKHO o6ecneqHTb /IHH0HHYIO _4:>oKyCHpOBKY H B!lOllb scex npyrnx TpaeKTOpHII BO BCeM nna-

na3QH0 yrna ropH30HTS/lbHOil paCXO!lHMOCTH nyqKa ( + /\ a ) • Jlng <>TOro HyJKHCD, qT06bI V = 0 
/12/ - a 

( CM. <pOpMylly ( 10) pa60Tbl ) ' T.e. qTo6bl p 1 p 2 ynoaneTBOpSlnH ypaBH0HHIO: 

1 

cos 2 f j 

f f [<l>+:_2 (1- <I>tg,2)],( __ 1_+·1) +: 
Ro P

1 
cosr 1 

(6) 

+: i;cos,f.,2 (1-<I> tg , 1)( f 2 +:1 +:Sin 2 ,.2) +:tg, 1(1-~ tgr+: ficos,/,2)=0. 
R,,cos2 ,

2
cos,f.,

1 
P

2 
cos , 

2 
Ro 2 f2cos ,t,,, 

CoaMeCTuoe pemeune ypaaueunil (5) H (6) naeT p
1 

=48,4 CM n p2=36,2 CM, 

nocne BB9!l9HH>I KpyroBblX rpaHHU OlKH!l80MOe pa3Mb!TH0 nao6paJKeHH>I no OCH z 

nonJKHO onpenen>ITbC>I yrnOBblMH a6eppaUH>IMH TpeTbero nop!lllKB H /IHH9i!HbIMH a6epp8UH>IMH 

nepaoro nop!lllKa: 

i\~ 2 : A3 1\ a
8
+ I G I ,:\ z 1 , 

rne ti. z, - lllHpHHa IU9/IH HOHHoro HCToqHHKa, a Bbip8lK9HH0 Jl/1>1 Aa 

(7) 
/11/ 

naeTc>1 a pa6oTe • 

npn 21\a = 6° H ti.z, =1 MM i'l.z2=l,8 MM+l,1 MM=2,9 MM. 3To !lOIIJKHO o6ecneqHTb 

pa3pemeHne = 400. 

Pa3MbITH0 rryqKa no BepTHKSIIH (i'l.y2 ) llOIIJKHO onpenell>ITbC>I B nepBOM npH611HJKeHHH 

B03MOJKHOI! yrnoaol! pacxonHMOCTblO nyqKa B aepTHKS/lbHOl! nnOCKOCTH ( ti. /3) : ; 

i\y2 = (\'Io+ _.S W ) ti. /3 
Ro c (8) 

/12/ 
( CM. <j,opMyny ( 11 ) pa60Tbl ) • TTpn ti. fJ = 1 ° OJKHnaeTC>I ,\ y 2 =8 MM. 3aBllCHMOCTb i'l.y 2 

OT uaqaflbHOl! Bb!COTbl rryqKa 6yneT CKS3blB8TbC>I /llllllb BO BTOpOM npn61111JKeHR11, nOCKO/lbKy 
B aepTHKSnhHOl! nnocKOCTH o6ecneqena nnueilnan <j,0Kyc11poaxa nepaoro nop!lllKa. 
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.. 
Ilnsi HY'IKOB IIOHOB C r /,• 70 CM 6yJleT Ha6mo)l8TbCSI /lOITO/IHIIT01lbHOe yw11peH11e 

11306palK0HIISI KBK B rOp1130HT8/IbHOM, TSK II B BepTIIKB/IbHOM H8ITp8B/I0HIISIX. IloITOIIHIIT01lbHOe 

yw11peH11e 11306palK0HIISI no rop1130HT8/III )lO/IlKHO COCTaBnSITb 2 MM B TOM cnyqae, KOr)la IIOH 

110 Macce OTnll'l80TCSI HS :t,10 % OT OCHOBHOro. 0JKll)l80MOe pa3peweHll0 B STOM cnyqae 

250. 

TaKIIM o6pa3oM, paC'l0Tbl IIOK83blB8IOT, 'ITO Bb!6paHHblH MSrHIITHblH aHa_nll38TOp C 

nnoCK0-118PJIIII01lbHb!M 3830p0M II HaKnOHHblM BblXO)lOM IIOHHoro HY'IKB )l0/IJK0H o6ecne'll!Tb 

pa3p0W0Hlle 400-250 O)lH0Bp0M0HHO B )lll8H830H0 MSCCOBblX 'IIICen 1,1 + :A M = 100%:t,10% 

11p11 WIIPl!He men11 IIOHHOro IICTO'IIIIIKB A z 1 = 1 MM 11 ·rop1130HTanbHoi!· pacXO/lllMOCTII HY'IKa 

2 A a =6° • C11eKTPOM8TP o6na)laeT BKCIIS/IbHOH ¢0Kyc11poBKOH II )lOnJKe·H CBO/lllTb WllpOKIIH 

no BepTIIKB/111 ny'IOK (llO 55 MM) B He6onbW00 ITSITHO Ha cl>oKB/IbHOH 11/IOCKOCTII. 

. np11 oueHKe OlKll)l80MblX 11apaMeTpOB MarHIITHoro 8H8/Ill38TOpa, KBK nerKO Bll)l0Tb, 

Mb! IICXO)lll/111 TO/IbKO 113 ero IIOHHO-OHTll'10CKIIX CBOHCTB. Jlono/IHIIT0/IbHble cl>aKTOpb!, TBKlle 

KBK, Hanp11Mep, pacceSIHl!e IIOHOB_ Ha BTOMBX OCTBTO'IHOrO ra3a, B/IIIS!Hlle npocTp8HCTB0HHOro 

38pSllla, H0KOTOpbie H0TO'IHOCTII B 1!3rOTOB/I0HIIII, B03MOJKH8SI H0)lOCTBTO'IH8SI CTa6111IbHOCTb 

MarHIITHoro ITO/ISi II yCKOPSIIOlllero HBHpmKeHIISI, KOTOpble MOryT HpllBO)lllTb. K YXY/lW0HIIIO 

cl>oKyc11poBKII, 3)l0Cb He Y'IIITblBS/IIICb, 0JlH8KO llpOSIB/I0HIIe scex STIIX cl>aKTOpOB MOJK0T 6b!Tb 

CB0)l0HO K MIIHIIMYMY, IIOSTOMy eCTb OCHOBBHIISI OJKll)l8Tb, 'ITO peanbHbie HapaMeTpbl Macc

cenapaTopa 6yJlyT 611113KB K paC'10THblM, nony'leHHb!M 6e3 y'leTa STIIX cl>aKTOpOB, 

n H T e p a T y p a 

1. 3ncKTpo¢113ll'ICCK811 annapaTypa npOMblW/I0HHOro H3rOTOBIIeHHSI, C11p8BO'IIIHK. focaTOM-

113/lBT. M., 1963. 

2. A.B,JleMbSIHOB, H,H.TapaHTIIH, 10,A.nbSl'IIIXIIH, A.n.Ka6a'leHKO, npenp11HT ,OH.HH P-1949, 
Ily6Ha, 1965 r, 

3, M.Cotte. Ann. Phys., lOJ 333 ( 1938). 

4 • .fl, Xyp~HH. )1(3T<I>, 1939, 9, 824 

5, G.Andersson, B.Hedin, G.Rudstam. Nucl, Instr. and Methods, ~ 245 ( 196~ 

6. G.Rudstam, S,Sundell, G.Ander:3son, Nucl, Instr, and Methods, ~ 255 ( 1961 

7. M.Camac. Rev. Sc. Instr, ~ 197 ( 1951), 

8, W,G,Cross, Rev. Sc. Instr., 3 717 ( 1951), 

9, H.r. Acl>aHacbeB, !fas. AH CCCP, cep. ¢113, 24, 1157 (1960). 

10. H.f. Acl>aHacbes, A.B. BwcouKaH, B,A. fonb)lWTei!H, nT3, N, 5, 29, 1963, 

11. H.f. AcpaHacbes, A,B.BwcouKasi, B.A.fonb/lWTei!H, nT3, Ne 5, 34, 1963, 

12. H.H. TapaHTHH, A.B.neMbSIHOB, )KT<!>, 35, N, 2, 1965, 

13, H,Hintenberger, Zs, Naturforsch., ~ 669 (1948); ..§9 275 (1951), 

PyKOHIICb IIOCTy11nna B ll3)laTenbCKHf! OT)len 

14 rumapg 1965 i-, 

8 

(j 

~ 
~I 

;t 

" c6 

Ji 
'a 

! 
! 
j 

-1-

"" 

.,. 
,;,, 

} 

1 
'Ii• 

<u 

iii' 

..: 

1 I 
I!/ 

iv II 
11 

11/ 
1,, 
Ii 

OJ 
0. 
0 

t 
(') 
ls: 
t: 
~ 
"' 
0 

!5 
= !< 
l;l 
i:.. 

"' 
::! "' 
ls: 
!< • u ls: 
0 !< 
~ u 
U 0 
0 ~ 
t: u 
t: 0 

t: 
"It: 
0 . =,:,: 
,ll 0 
t: = 
"',ll 
!< t: 
= "' g {;i 
ls:!< 
0. 0. 
0 (I) 
i:,. IXl 

IXl IXl 

IXl IXl 
0 0 
= = 0 0 
;,: ls: 

ls: ls: 
ls: ls: 
p. 0. 

• 0 0 
!< !< 
~ ~ 
(I) (]J 

"'"' 0. 0. 
!< !< --"' IO 

-
0 

o': 


