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8 IIOCl)9Jlll99 Bp9Mll ace oonblllee BllHMaHHe. llpHBneKaeT_ K ce6e MCn0nb30B81111e nony-._ 

11pOBOJlllHKOBOrO C'iST'iHKa B Ka'i9CTB9 (pOTOJlHOJla 
', ,,. . ' 

BMSCTO (pOTOyMHO}KHTenll Jlnll pel'HCTpauMH\ .. 
. . . . /1-4/ . . . . .. ' I 

CUHllTHnnl!UltOHHbIX BCllbllll9K caeTa, B035y:m]la9Mb!X llJl9Pll_hIMH' qacTHU0MH • 3TO CBll3a-,, 

. HO C HanH'iH9M y <pOTO'iYBCTBHTSnbHOl'O nonyrrpoBOJlHHKOBOl'O C'i9T'il!Ka TaKl!X U9HHb!X Ka-

/ 'tfeCTB KaK 5onblllOl! '_KBaHTOBb!l! ;Bb!XOJl, BhICOKaSI cTaol!nbHOCTb, CTpoi:-asi IIHHSi!HOCTb, ciol!- ·-

. K0CTb K 11eperpy3KaM, HeqyacTBHTenbHOCTb K MBl'HHTHhIM _rronsiM, obICTpoJlei!cTBHe, KoM- ,, 
ll~KTH0CTb, 9_TCYT.CTBl!9 Bb!C.OK0BOllbTHOl'O Hallp!!>KSHHSI lll!Tall!lll• OCHOBHh!M H9JlOCTaTKOM no-

. . ,' , - . ' 

nyrrpoBOJlHHKoaor~, KaK H. moo.~'.~ ,Jlpy_roro · <pOTOJlHOJl~, SIBnl!eTCll ·_cp_aaH11TenbHO Manasi aMn-

n11·Tyi:ta Bbipa5a~bIBae:"'oro HM' Cllf'Hana. TOllbKO npl! IIOT9pl!X 3H9pl'llll q_aCTIIUhl a· CUIIHTl!llllll-
. -. _,· . 

Tope OKOIIO 50: M~B OTHOI.If9Hll9 CH.l'Han~ K lllYMY <pOTOJlHOJla II Y_CHIIHT9llll -CTaHO!'IITCSI .ii.oc:-·--

TaTO'iHO Bh!COKl!M I! OK83hIB89TC·ll. B03MO}KHb!M 11ony'iHTb 11pm,,epHO TaKoe >Ke aMIIIIHTYJlH0e 'c 

p~apeweH~e, 'IT0 ~ Ha ¢o;;YMHOIBHT9119, ;,O 3TOJ!. npH'iHHe II0llyllpOBOJl_HHKOllhI9 (pOTO~H:Jlhl 

, ~?~brne n'o.aXo.cis:iT .z:tnSI perHcTpauHH He oT.a.enhHhIX, a cyMMapHbIX cuHHTRnnRUHOHHhIX acn~-

. ,· lll9K, o5ycnoaneHHbIX HMIIYllbCHhlMH noioKaMH qacTHU • 

KoHe'iHO, HMIIYllhCHbJe IIOTOKH qacTHU MOl'yT ohlTb H3M9p9Hbl B pS!Jl9 _cny'!'.aea _TOllbKO 

OJlllHM IIOIIYllpOBOJlHHKOBhIM C'i8T'iHKOM, 093 C!lHHTH;,IISITOpa. HanpHMep, SC::IIH JlOCTaTO'illO 

, Ton_cThii! ( ~ I MM( nonynpoao.o,1111K0Bb1i!. c_'i9T'iHK noMeIUeH_ HenocpeJlcTaeH~o a noro~· 3an°- 0 

>KeHHbIX qacTHU, TO no5aa~eHHe cu1111T11nnl!Topa 11e JlaeT cymecTae1rnoro . BhIHl'phillla ~- al\.ln:

nHTyJle. cHr~ana, Jl.eno B '.OM,_.'iT0 no.riy~pOBOJlHllKOBh!l! C'i9T'iHK.ll_Bllll9TCll CaM 110 ceoe H·a

/Hoonee 'iYBCTBHTenbHblM 113 ll3B9CTllb!X Jl9T9KTOpOB. SIJl9pHblX qacTHU, TaK KaK Hll 06pa3oa·a-· 

. :11iie OJlHOl! aneK;poHHO-Jlhipoq11ol! n~phl· a'HeM pacxoJlyeT.c>1 ac'ero nHmb 3,6 aa (a KpeM~HH), 
, r ,·, , ·_ , • • . , . 

· ..• '-lyacTBHTSllhH0CTh >Ke cHcTeMhi' cuHHTH·nnllTOp-:-cpoTOJlHOJl 11a 0JlHH-JlBa nop>1JlKa xy>Ke -Jl~:>Ke 

· ·a.ny'iWHX cn.y'i~SIX', Kor~a Hcnonb3yIOTCll xp_Hc~an~~I THna Csl(Tf), Hnll ·Nal(Tf.) 
' . . 

, 1 TeM _He MSHee JlOoaBnemrn CUHllTHllnllT0pa K (pOTO'iYBCTBHT9nhHOMY IIOllyllp0BOJlllHKOBOMY 

·. ;_''. ~~-eT•i11~y qa~To o~aahmae.:cll ·uenecoo5pa~HhIM nb ~llJlY npH~n~. Cu11~T11nm1Topb1,. oco5eHHo . ' ·; .· ' ' , . . ·' 

1macT1I'{eCKHe, Mory:r 0b!Tb 1131'0T0B119Hhl_ Jl0B0llbll0 _50llblllHX 'pa3Mepoa, 'ITO ll900XOJlll.MO, 

11~np11Mep: :umi' aq,cp.eKTHBHol! per11cTpauim n~T_OK·a · nei!TpanbHhIX. qacTHU •. B ·.i:ia~H-oM cnyqae. 
, ·: :· _., , • • , ' I . • , ,, t ,. ', 

Cllll'!Tll/ln>ITOp_ Bblll0nillleT O.UIIOBp9M9HHO <pyHKUHli KOHBSpTepa. ·cUHHTlillllllTOp 001199 CT0_SK 

K. pa.i:t11au1rn, 'iOM nonynpoBOJlHHKOBhii! C'i9T'iHK. n'onyCTHM8SI. Jl~ll- unac;H'i9CKOT'O CUH~THllllll_; , . 
• • • v'' ,:, .. · 19 l : ' . • 17 1 I 

Topa' Jl0_3a' C0CTaBnlleT - 10 w ' a Jlllll nonynpoB0JlHHK0B0f'D. C'iST'iHKa - 0K0II0 10 7-T' 
· . . /5 6/ .. • •· . r,1 

'. B~'.C~K031!9preTH'i~CKlfX qacTlfU ' .• · noaTOMY .O,llll. T0l'0, 'iT';'0hl ynenH'il!Tb cpo'K' CIIY:lK,obl 

, '· 

•(' 

, npuOopa,s· .. aoa~ .c Bh1coxoit pa'JJa.8uH;9fi :np0nnotITitT~nhHee ocTaBnstTb ninii'h -~;.Otta. Cn1ni:T'fu1-
1· 

. '.\. llfTop, coqne11ua· ero_ c q,oTOJllfOJlOM cooTneTcTay10lll11M ca~ronpoBoJloM. Enaronap>1 koMnaKr-' · 

.\ 
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• . .. I .. 
HOC TH ycTpOi!CTBa 'HeTpy J::HO · BB9CTH .llOil0/1HHT9/1bHYIO 381UHTY q:>OTO.llHOJ:18 OT pat111au1111, 

I' . • ' , ' ' ) 

KpoMe Toro, IICil0/1b3YII CUIIHTll/1/IIITOp, MO)KHO. o6ol!T11Cb 6onee' TOHKHMII nonynpoBO.llHllKOBbl• 
• I J' ' 

·MIi cqeTql!K8MII, KOTOpbie npo!lle B H3I'OTQB/19HIIII II M9Hbllle Il0Bpe,)KJ:l810TCSI pat111au11el!, 

B 0Ill!Cb!B89Mb!X Hl!)Ke ycTpOi!CTBax npHM9Hll/111Cb 11HTl!eBo-Kp9MHll9Bble q:>OTOJ:1110.llhl 
. /. \ 

60,:;bll!Ol! n1101Uat111 co cnoeM 0'6:-eMHoro 3apsit1a p - n -nepexot1a oKono 0,5 MM, AMnn11Tyt1a 

IIMilY11bC8 q:>OTO.llll0.ll8 npaKTHqecKII He 38B11Cena OT HanpSI)K9Hllll Ill!T8HIIII B ll!lana3011e 

j · 20 - 40 B. fa6oqee. Hanpsi)KeHJe · yc;TaHaB1111Banoch paBHhIM 30 'B, Cu11HT11nnsiTop 113roiaB1111 -·- , 

B8/ICSI H3 .. CTl!pona C 0.llHOnpoueHT HO ii .ll068BKOii TeTpaq:,eH_lln6yTat111eHa, C.llBHI'8Blllei! Cil9KTP 

~IOMHHecueHu1111 B o6nacTh c MBKCIIMYMDM np11 480 HM, Ct1B11r cneKTpa,· B .lllIIIHH0!30l1HOBYKl 

o6nacTb 6bm none3eH, · nocKOl1bK)' np11 9TOM y11yq1Uanacb CBeTonepet1aqa II qyBCTBIIT911bHOCTh,,· 

<pOTO.llllO.llB, _C>CHOBHhie n0Tep11 CBeTa, nocTynaB!llero Ha q:>OTO.llllO.ll, npOIICXO.llll/111 BC_ite.llCTBHe 

OTpa>KeHllii OT ero noBepXHOCTII, He6onblll8ll . .ll011ll CBeTa Tep11nacb .llOil0/1HIIT9/1bHO npH 

npOX0)KJ:l9HHII qepe3 TOHKHii. noBepXHOCTHb!l! cnoii 30110TB TOIIIUIIHOl!. 5-10 HM, B. pi3y/1'bTBTe . 
-, 3TIIX n◊-Tepb TO/IbKO OK0/10 IlO/IOBHHbl q:>OTOHOB npoHIIKB/10 B cnoii 061,eMHOro 38pll.llB, rt1e 

,, 

' /1/ 
,.KB)KJ:lb!ii q:>OTOH o6pa30Bb!B811 9/19KTpOHHO-.llblpoqHyIO napy • Eonee IlO.llp06HO q:>OT0911BKTH-

' /3/ 
qecKl!e xapaKTepl!CTIIKII Oill!CBHhl B 

J.1cno1tb30B81111Cb .llBB UIIIIIIH.llpl!qecKIIX CUIIHTll/1/ISITOpa, 38K/1toqeHHh!X ~MeCTe C q:>OTO.llH-

0.llBMII B 381UIITHb!e M9.llHb!0 9Kp8Hbl, 0J:ll!H H3 ·CUIIHTH/1/IIITOpOB HMen pa~Mepbl /, 20x40 MM 

H coet111H1111csi c q:,oTO.llHO.llOM coOTBeTcTBYIO!llell n1101Uat111 qepe3 nneKc11rnacoBhiil, cBeTOBO.ll 

.ll/IHHOi! 400 MM, 3To ycTpoll<;_TBO 6hmo npet1HaaHaqeHo .llllll per11cTpau1111. IIMnynhcH,h!X no

TOKOB qa~TIIU 601IblllOl! IIHTeHCIIBHOCTII, Apyrol! CUHHTll/1/IllTOp p83MepoM Q"55x430 MM coq.: 

119Hll/1Cll C .llBYMII napanne/IbHO BK/IIOqeHHb!MII q:>OTO.llHO.llBMH, cyMMapHall, Il/10lll8.llb_ KOTOpbi~ 

C_OCTBB/Ill/18 IlOIIOBIIHY ~110lll8.llll Topua CUIIHTll/1/111TOpa. C uenblO ynyqweHl!ll ·cBeToc6opa u11-

/1IIH.llpl!qecKaS1 Il0B9pXHOCTb CUIIHTll/1/IllTOpOB Il0Kpb!B8/18Cb BBTMaHCKOl! 6yMaroi!, a npOTIIBQ

IlO/IO)KHb!e. q:>OTO.llll0.ll8M TOpUbl HBXO.llll/IHCb B OilTl!qecKOM KOHTBKTe C 8/IIOMIIHl!eaoii q:,0111,

rol!, yql{Tb!B8ll n0Tep11 CB9T8 B npouecce nepe,naq11 K q:,oToqyacTBHTC/IbHOMY C/101? cqeTq11-
, ' ' 

:<a, MO)KHO, 6bmo op11eHTHpoBoqao cqHTBTb i<oaq:,cj:,11u11e11T npeo6pa3oaa111111 rj)oTOHOB cu11aT11111111-

. ' 

u110HHoii BCilbllllKII B aneKTpOHHO-.llb!poqHb!e riapbl paBHb!M o, 1. B qaCTIIOCTII, B' pe3yl1bTBTe , . 

npmt◊)K,ll9llllll 38pSI)K9HHOii penSITIIBHC,TCKOl! qacT11uel! 0.llHOI'O CBHTl!MeTpa CUIIIITii/1/IIITOpa 06-

, 3 · 19 · . 
pa30BbIBBl1Cll Ha Bcxxo.ne q:,oTO.llHO.llB 3ap11.n Q

1 
= 1;5,10 e•( e = 1,6,10 Kyn_o11al, i' .. 

nocTosiH11a11 apeMeH11 Harpy3oq11ol! uen11 r = 'RC Bb!6Hpanacb 311aq11TeJ1bHO M9Hb-

!llel! .lllll!Te/IbHOCTH IIMilYIIbCHOI'O IlOTOKa qaCTIIU T _, , HO 3BM9THO Ilp9Bb!lllBIO!lleJ! cpe,n

HHi! IIHT':lPBB/1 M9)KJ:lY MOMeHTBMII IlOIIBJieHHSI OT.ll911b'!h!X qacTHU 
' . T , 

L\t - -
N 

1 r.lle 

,N -q11cno qacTIIU a· l!Mnynhce, B cnyqae IlOCTOSIHHOl! HMilYJibCHol! IIHTeHCIIBHOCTH, coc-

TBB/IIIIO!llell_ n = _l_ I 38 EipeMSI - 3, YCT8HBB/1l!Banc11 pe)Kl!M CTBUIIOHBpHoro TOKB qe-
1\ t ' , 

pe3 conpoTiIBnea11e R , T.e, Hanp11)Ke'!He ao3pacTa110 .llO , 
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u = Q n R,, ( 1) 

JlonycTHMoe sHa'!eH!le R 'orpaHH'l!IBanoch ycnoaneM r << T - , Ecn11 ~=·cons! , 
' 1 

TO:-' R 111111 _ • 

C 
' 8• onH<i:bIBaSMblX YCTpOl!CTBax OblJIO Bb!OpaHO R .= 5 k H C * 1300 IlK<p, 3Ha'!9HH; 

9MKOCTH onpenen~JIOCb B OCHOBHOM pannoqacTOTHb!M Ka6eneM,' no KOTOpOMY ocymeCTBJlll

nacb nepena'I~ cnrHana a 6espanHaunoHyro soHy, rne noMemanc,i ycHnHTenh II HCTO'IHHKII 
. . 

n!!TaHl!SI, no STOMY )K9 Ka6enro nocTynano Ha <pOTOnnonbr HanpSI:lK9HHe CM9lll9H!lll, XOTll 

' aaeneHH9 nepenaromero Ka09Jlll llpHBOnHJIO K 3Ha'!HT9JlbHOMY YM9Hblll9HHIO R - B 20 H 

7 pas, COOTB9TCTB9HHO, nnll Manero H 00Jlb'i'10ro neTSKTOpOB, OHO onpaanhraanoch 6na

ronapl! SKcnnyaTaUHOHHblM y no6cTBaM, 

( 
nonb3yHCb cpopMynoll ( 1), HeTpynHo Hal!TH, '!TO B cnyqae sap!!>K9HHblX penl!TIIBHCT"" 

CKIIX u = 1 MB Heo6xon11Ma HMnynhCHall HHTSHCH,BltOCTb 
. 10 l n = 2, 10 __ ..._,,.. 

ceK M2 J 
ecnH 11cnonhsyeTcll· Manwll CUHHTHJillllTOp H 

Korna B ny'IO.K qacT~U noM9lU9H ~OJlblllOll CUHHTHJIJlllTOp, KpoMe Toro, B nocne]lH9M cny

qae caM nonynpOBO.!lHHKOBbtll C'l9T'IHK, HaxonlllllHl!Cll TaK:m.e B nyqKe, Bbtpa6aTb!BaeT no

nomIHT9JlbHO npHMepHO TaKoll )1(9 no anMJIHTyne CHrHan. KaK y:lKe OTMS'!anoCb paHbllle, 

npH STOM 3aM9THblll BbIHrpbllll OT aBeneHHll CUHHTHJIJlllTOpa HM89T MSCTO JIHlllb B ny'!Kax 

HSl!TpanbHblX qacTHU, 

B peaJibHblX ycnoBHllX aMnJIHTyna cHrHana H3~9Hl!JiaCb B upenenax 1-100 MB, Cur-

Han C aMnJIHTynoll U ;: MB cymecTBSHHO npeahllllBJI ypoBSHb ''.IYMOB V. IlOMex B ycnn~-

Tene, Bb!ITOJIHSHHOM no TpexKacKanHoll cxeMe C OTpHuaTSJibHOll o6paTHOl! CBH3bl0 (cM. 

pHC, 1). nepexonHbl9 uenH B yCHJlHT9JlbHblX KacKanax. Bb!OpaHbl C .!lOCTaTO'IHO . OOJlbllJHMH 

noCTOl!HHb!MH Bp9M9HH, '!TOO bl riponycTHTb 6es cymecTBSHHblX. HCKa:lKeHHll CHrHan .!lJIHT9Jlb-' 

11ocTb10 oKono. MHJIJIHCeKyH.!lbI, BonhllJHMH 'lOCTOSIHHbIMH BpeMeHH xapaKTepHsyroTc,i TaK:lKe 
I 

pa3Bll3bIBa!OlUH9 <pHJibTpbI, '!TO H900XO.!lHMO nnll nonaaneH~SI =:reBbIX noMeX. B . saaHc,H-,' 

·.MOCTH o; B9JIH'IHHbl conpoTHBJISHHll B uenH o6paTiioll C~ll3H KOS<pt:pHUHSHT YCHJ19HHll ycHnH-

' T9Jlll COcTaBJISIST 100 HJIH :>O. Koscpt:pHUH9HT ycuneHH>i OCTa8TCll npa~Tll'!SCKH nocTOHHllblM 

i!pH,Jf3M9H9HHH HanpSl>KSHHSI nuTaHllll B np.enenax 100-300 BOJibT, 'iepes KaTO)lHblll noa:..• 

TOPH'i;enb CHrHaJibl nocTynaroT Ha nepenaromHll Ka6enb, HM~IOllllll! .C:JlHHY 500 M II nonBe::

ne,r'Hb!l! K ocunnnorpacpy, pacnono:lKeHHoMy Ha nyn~Te ypaaneHHll ycKop11TenH, MaKCHManh::

Hall aMnJIHTyna n11Hel1Ho ycHn11aaeMoro CHI'Hana Ha Bhrxone ycmrnTenl! cocTaanSieT lOaonhT, 

C nOMOlllblO MHJIJIHBOJlbTM8Tpa MO:lKST Ob!Tb H3MepeHo TaK>Ke cpenHee HanpSI)KeHHe, f!po-

" nopu110HaJibH08 aMnJIHTyne II .!lJlHT8JlbHOCTH CHrHanoa, cneny!OlUHX '!epes HHT9pBaJlbl· ape-

MSHH 9 MCSK, 3To HanpH>K9Hll9 xapaKTep11syeT HHTerpanbHYIO IIHT9HCIIBHOCTb ny'!KOB '!ac

~~n. BhraeneHHblX H3 ycKopHT9JlH, 

Ha p11c, 2(a,6) npHaeneHbI cpoTorpacpH.11 c sKpaHa ocu11nnorpacpa, Korna 6onhWoll:·._:,i. 

neTeK~Op ,6un noMemeH B ny'IOK Hel!TpOHOB, UeHa M9TOK Ha p11cyHKe cocTaanHeT 100Mce11.. 
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A,,mn11Ty na 11Mnyn~a paammacb 6a, a cpenHe~ :HanpS1)KeH11e, · ll;3~epe.H_Hoe. MHnn11aonhTMe-r-, ---

- poM; 400 MB, 0TH04JOHl!e 3Tllx sHa'ieH11ll, paBHOe 15, l!BnllnOCb TaK. ita.ahrnaeMoll cKaam :. •-
- ' i" • ' • I • 1 '.' .' ,. ,'' ,~ \ ~ ' • 

HOCTbI<? 1:11115noa ycKopeH11S1, Han11q11e II aen11q11Ha npen11MnynbCa saa11cem1, OT peiK11Ma pa6o-: ·-
- ' I . - I . . . . . ' / , , , ' J • '. ·,. ' .' • 

Thi yCKOpl!Tenl!, Pa3MbITOCTb li306pa)KeHllll Ha CHliMK8X p_6ycnoaneHa TeM, ''ITO ita ob1rn • 

. K8J:lp IlOll8J:1.8nO H9CKOnbKO IIMnynbC_0B, OTnll'i810IUIIXCll 11eMHOr'O no cpOpMe, a T8K)Ke BCnen-· -

CTBHe 6onee TOHKOli cTpyKTyp~1 a;yTp11 · Kamnoro HMnynhca. H.eo6xon11Mo OTMeTHTh, ;;To 
• I ,• - ( JI> 

- MHKpOCTPYKTypa HMnynbCOB CHnbHO _crnam11aanacb 113-3~ Cp8BHHTenbHO 6onblI10li llOCTOS!HHOli 

·apeMeH11 axonHoil uen11 ycTpollcTaa. · 

' p HC. -2 ( B) 6bm -nonyqeH npll 'per11cTpau1111 cpoHOBblX qaCTliU B6nH311 yCKOpl!Tensi 113 KO:-
' \ . + -

Toporo BbIBOJ:1.HnCll ny'iOK 1T --,Me30HOB, AMnn11Tyna Ha Bh!XOJ:le yclinHTenl! COCT8Bnllna 

OKono 200 11a, 
V 

CHHMOK, 11so6pa~eiiH~Ili Ha plic·. 2 (rl, oTHOCHTCll K neTeKTopy- c ManhIMH 
' ' 

CUHHTHnm1TopoM, KOTOpblll IlOMeIUancSI - a6n11s11 npOTOHHoro it)'.'iK8, ~IIJ:1.110, B_ 'l8CTHOC -

.TH, 'ITO nn11TenbHOCTb IIMnynbCOB _ 3TOro ny'iK8 llpliMepHO a.naoe MeHblIJe, , 'leM HeilTpOH"'." 

HOro, Hnll Me30IIHOrO, 6h;no 38Me'leHO T8K>Ke·, 'iT~ cpopM8 HMnynbCa .npaKTll~eCKII He 38BIICIIT 

OT MecTa pacnono>KeHHSI neTeKTOpa B sane. 

_'-.__· 
B saKmO'ieHHe cne-nyeT OTMeTHTb, '!To Bh1lIJeonm;:aH11oe Y.cTpoilcTao MomeT 11ail-r11' TaK-

_ ·me np11MeHe111ie B · 11·sMepeH11stx _a6conIOTHOil IIHTeHCIIBHOCTH ny'lK01;' 'i8CTHU. OT ycKOpHTemi,. 

·ecn11 'npo11saecT11 cooTaeTcTay~my10 Kan116poaKy annapaTyphI, B HBCTOS11Uee apeMSI na~Hoe 

ycTpoiicTBO IICilO~b3yeTCll B Ka'lecTBe MOHIITOpa J:1.nll Ha6n10neHHSI 38 OTHOCHTenbHOil liHTem-· 

, Cl{BHOCTblO 11 'apeMeHHOil M8KpOCTpyKTypoil ny'iKOB IlpOTOHOB, _HeilTpOHOB II -TT -MesoHOB 
' ' • l ; • ' 

np,r TeKyIUei! 3KCnnyaT81Il/H CfIHXpO!IIIKnOTpoHa, a T8K>Ke B IlOIICKOBbIX pa6oTax, HanpaaneH- -

Hh!X 118 11ccneJ:1.0B8HHe II ycoaepIUeHCTBOB8HHe 3Toro YCKOpl!Tenll, TaKOli MOHIITOp ·6onee 

rrpo~T, qeM ycTpolicTBa,' 
• . . ' • ~ f ., , '\. 

CB-;-ll38HHb!e C 11cnonb30B8lllleM cpoTOYMHO>KIITeng, a 6naronap,i caoeli 

Bb!COKOil 'iyBCTBHTenbHOCTII- -11 6bICTpOJ:1.ellcTBIIIO o6muiaeT cymecTBeHllb!MII ,npeHMyIUeCTB8MII 
- - I . . 

no cpanHe~lH-10 C 11011113·au'110HHbIMII- Il:aMepBMH, 

ABTOpbl Ilbipa~aIOT 6naronap~OCTb B.<P. 'BopeliKo,· n.n. C11nopoaoll, c.n. CM11pnoa~ll, 

H.n.· Kys11euoay II B.B. Y:epecoay sa noMoIUh np11 11s~oToaneHHH annapaTyphI, 

/ 

n II Tep-a TV pa 

1, A,J,Tuzzolino, &!;.,Hubbard, M.A,J?erkins, C,Y,fan;J,Appl, ~hys. :33; 148, 1962,. 
' ··,· , ,· . . ' . 

2,Miss, ~.G,Blamires1 ~ucl. Jnstr. ;mdMetb. :24, 441, 1963. 

3;- IO;K._AK11~~~.-A.l-1. Kan11n1111,;A.H. C11nop~a, TTpenpu~T OHHl-1,' P-1526, 1964. 

4, C. Y, fan, Rev. Sci Instr. :~, is&, 1964. 
;.i. I 

5. l-1.M. P-~sMan,' K.r. U11MMep, AToMHa,i a11epr11si, - _II , 54, 1957 -r.' 
' .. . , \, 

6. n.c. EpblKIIHa, E.'M. f'onoBHH, _A;n; flaHJ:1.CMaH; ·5,n,: Oc11neHKO,' o.n. ct>e;ioceeaa, -

TTpenp11HT 011m1, P;-1516, 1964. . -

7. 8.C. 8aa11J10B, ·)Kyp11an ·,t1i13,XIIMIIII, ·a: 223. 1959~ 

6 

-PyKOilHCb nocTyn11na B 11snaTenb~' 
CKHil OT LI.On -3 11,IOHH 1964 r. -. 

-,, 

:"-. 



7 

O
f-J.id >1 eox,t~f{ 

-
-
-
,
,
~

I
i
i
•
 

qifodw
l-lD

J,( 

, · 
l -·· 



a B 

6 r 

p H C. 2. BpeM0HH8lI M8Kp OCTpyKTy~a nyqKOB qacTHU: 

a,6 - HeA:TpOHOB, B - TT -Me30HOB , 

r - npoToHoa. UeHa MeTOK - 100 MKCeK. 


