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npK HCUOnb30BaHHII KaMepbl nnH H3Y'l8HHH B3aHMOll8f!CTBKl!, Bb13BaHHbiX H8f!TpanbHblMH 

'18CTIIU8MH BbJCOKOA 9HeprBH 1 H806XO.D.IIMO TO\fHO 3H8Tb H8npasneHHe .O.BH>K9HKSI 3TiiX l.f8C THU 

8 CliCT9Me KOOp.nHH8T, CBSI38HHOA C K8N9pOJL .Llnst onpeneneHKSI YK838HHOrO H8llp8Bn9HlBI 

IIW:89TCSI pH..Q 803MO>KHOCT9A. Mbi C 3TOA uenblO HCflOnb30B8nH, B q&CTHOCTH, CHKMKH cne.aoB 

ltoHBepciiOHHbiX nap, 06pa30BaHHbiX B KaMepe y -JtB8HT8MH. no.aasnSIIOW8SI '18CTb ·y -KBaH-

TOB, o6paayl01UIIX ll8pbl B K8Mepe, B03HRX:89T, K8K H .O.pyrHe HBATpBnbHbi e "18CTHUb1 1 Hell OC pe.a-

CTBBHHO B MHWBRH, 003TOMy H8llp8Bn8HHSI, B KOTOphlX OHK fl0fl8.0.810T H8 K8Mepy, COBil8.0.8KlT. 

MeTO.llRKa pacqeTa onHcaua s npHMeHeHHll K c[lyqaJO, &or.a.a HayttanHcb npoueccbt, 

B"'3B.aHHb18 H8f!TpOHaMR B nponaHOBOl! KaMepe. 

06ny'leHae 55- caHTIIMeTpo&oA nponaHoBoll nyablpbKOBOl! KaMe ph/ 
11 

npoHaeonHnoc b 

H8f!TpOHaMRX/, BbinBTaBWRMH non yrnoM 0° K Hanpa&neHHJO ny'!Ka YCKOpeHHhiX npOTOHOB C 

9HBpi"HeA 10 r9B H3 6epannKeBoA MHWBHK' pacnono>KeHHOI! BHYTPH CHHxpocj:laaoTpoHa OVIHVI. 

ny'IOK H8l!TpanbH"'X 'laCTHU npOXOllHn '18pea CT8HKy cpOpBaKyyMHOl! KaMepbl yCKOpHTenH 

( 100 r/CM2) R cpOpMHpOeanCH llBYMH CTaJlbHhiMH KOnnKMaTOpaMH llflHHOll 1,5 K 2,2 M, p ac n o n o 

>K8HH .. MR Ha paCCTOHHHH 10,5 H 23,5 M OT MRWBHH • .Llanee ny'IOK nonanan B nyahlpbKOBYJO 

KaMepy, HaXOllRBWYJOCH B aaaope MarHHTII C noneM 15 ,200 KrC Ha pacCTOHHKH 44,4 M OT 

MHWeHa (puc. I). 

Cne.ayeT OTM8TilTh, 'ITO B a~r.cnepu:MeHTe, nocTaaneHHOM n nsr Hay. qeHw:st aaaHMo.neAcTBHA., 

Bhi3BaHHbiX HBf!TpOHaMH, nnH yM8HbW8HHH cpoHa 8 fl8KTpOH- fl03HTpOHHbiX nap nepen· BTOpbiM 

KOnnHMaTOpOM CTaBHnCll CBHHUOBhll! KOHB8pTOp B 46 r/CM2. noaTOMy nnH onpeneneHHQ Ha-

npasneHHSI KaHana 6bin npo.nenaH cneuHanbHblit OITbiT, aaKnJOqaswaAcst B o6nyqeHKH KaMepbi 

6ea YK~3aHHOrO KOHBBpTopa. 6hlnO npOCMOTp8HO 1600 KanpOB Ha noHCK KOHB8pCHOHHbiX nap 

B nepBOl! nonOBHHB KaMepbl, npa6nH3HT8nbHO HanpaeneHHbiX flO KaHany, K HallneHO 166 TaKHX 

C06hiTRl!. no ycnOBRHM npOCMOTpa 9cpcpeKTHBHO OT6HpanHCb TOfibKO napbl C HMnynbCOM, 60nb

:.UHM 500 Mae/c. 

TaK KaK OTHOW8HH8 cpenaero HMnynbCa, nepenaHHOrO HllPY, npll KOHBepCHH K HMnynbCy 

3To o6ny'leHRe 6blno BhmonaeHo B 1962-1963rr. 
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/ 3/ 
y - K.B 8 HT8 89CbM8 M8110 Jl.llSI 3 HeprHttHhiX KBBHTOB , MO>KHO .UOCT8T 'J ttHO T O lJHO C ttKT8Tb .. .. 

Py•P
0
_+P

0
+ 

Ha pac. 2 npe.ucTaoneao pacnpe.ueneaKe aa6mo.ueHHbiX co6b1TKA Ha nnocKOCTK f , .. 
( f , m , n - HanpaBRSIIOlJ.!Ke KOCHHYCbl BeKTOpa p y) , 1-13 pacnpe.uene HH!I BH.UHO, 'iTO ny'IOK 

K.O.e T n o 'ITII TOttHo s.nonh ocH OY , TBK qTo 

r ae 

If, I «1 , 

In, I «1 , 

x/ 
- IIOMep aaperflCTpllpOBaHHOA aneKTpOH-n03HTpOHIIOA napbl 

(2) 

T a K KaK cpen H aaperHcTpHpooaHHbiX nap MoryT npHcyTCTBOBaTb H ct>oH oBble co6brTHSI 

n ap bl OT Y- KBaHTOB, KOTOpbre o 6 pa30BanHCb npH B3aHMO.UeACTBIIK He i!TpOHOB C nepeaHeA 

C T 9 HK O A: K8M e p bl , np o nBHOM H T.,U . , - T O .UilH HX HC K11KP-19HHSI p8C'I9T npOBO.UHllCR B .0.8 8 3 T 8 ll8. 

C'iHTaSI sec K'\,)I{.UOro c o6niTHSI paBHbiM I, HanpaonRIOlllHe KOCHHyC bi KaHana ( LK, M K• N d 
H HX OW H6KK C yqeTOM (2) onpe.uenSifiH B BH .Ue: 

L K •Q-~fl; MK• Q-1 ~ m 1 NK- Q-
1
:£ n 1 

( ~ L K )2-Q-l( Q-l H~ -L2K) 
(3) 

(4) 

( ~ N K )2-Q-l(Q-1In~- N ~ ) 

3 necb ':1 = y'( If., ) 2 + (I m ' ) 2 + (I n ' ) 2 

Q•N, 

N- 'ifl c no o6pa6aTbiBae MbiX co6b1THA. 

Ha nepooM a Tane pac'teT npooo.uanc R no se e M 166 aaAneHHbiM c o6hiTHSIM, 

llnst BTOpOrO 3 T8ll8 H3 CT8THCTHKH 6bi1lK HCXllKPf.eHbl C06 btTHSI ,oTI{110HSIBWH9CSI 6onee 1.J.9M 

Ha TpK owH6KH oT s enK"'KH L K H N K , nonyqeHHbiX ua nepsoM 3Tane pac'!eTa. TaKHX 

C06b!THA 6 blfi0 21. 0Hil HaXO.USITCSI Bile np!IMOyrOfibHHKa J-2-3-4 (pH C. 2 ). 

no 

BHyTp., y~<aaaaHoro npSir.~oyronbHKKa nonano 1'1 4 co6b1THSI, .unSI KOTOpbiX 6hina Bbl'iHcneHbl 

cPOpMynaM (3) (4) HanpaBfiSIIOlllfle KOCKHyCbl H OWK6KK, npHBOAHMb19 HH)I{e, 

noATBep)I{A9HfleM npaBHfibi!OCTH TOrO, 'iTO yKa3aHHble !44 C06b1THSI Bb13Bal!bl y -KoaH-

TBMH, npHW9,QWHMH C MHW9HH, c ny>KRT pHC. 2, H8 KOTOpOM npe.UCTSBneHO pacnpe.neneHHe 

no OCR 0 Z KOOp.UHHaT BepWKH KOHBepCHOHHbiX nap. illHpKHa nyqKa 110 ( OCK 0 Z ) COOTBeT-

CTByeT 0)1{H,ll89MOA npH HC110fib3Y9Mb1X ltOfifiKMaTopax, aaa op A Z B KOTOpbiX COCT8Bfi!lfi 12 MM, 

)lnSI 144 cnyqaeo nonyqaeM 

xl PacqeT npooonHnCSI Ha MawHHe CIFA -4 (oyxapecT) no nporpaMMe reoMeTpHqer.

KOil peKOHCTpyKUHH/2/, 

4 

J 

.J 

r.ue LY.- cosaK cos ,8 K , 

ttBHH~X BBilH'IHH H8 BCe 

nony'ieHH"'e owa6xa c y • 

aTflx .uonycxoo oco6eHH< 

xaHana nocne ee nepe6c 

Y K838RHhl9 B911HttH 

ynpyroro np -pacc eSIH 

B 3 8K1liO'leHHe HB 

A BTOpbl Bbtpa)l{ a l01 

I. BaH raH-qaH, M.l-1. 

2, B.Cirstom, G,Marht 
Institute Fisica A t 

3. R.Jost, J.M. Luttinge 

4. C. Besliu, 'I'. Besli 
M. 'I'eleman, V. Me 
Sc. Paris, W• 4 <; 



J6biTKA H8 11/IOC!<OCTH f , 

acnpeneneHH~ BHnHo, qTo nyq o K 

x/ 
phi 

(2) 

:BOBBTb H <j:JOHOBble C06biTHSI 

TBHK He ATpOHOB C nepenHeA 

pacqeT np OBO.ll.HnCSI B .0.88 3 T8II8. 

,, 
( 3 ) 

(4) 

9HHblM C06hlTHHM~ 

;)ITHSI ,oTKnOHSIBlllH9CSI 6onee 'IBM 

~ OM aTane pacqeTa. TaKHX 

4 (pHC. 2). 

, .O.nSI KOTOpbtX 6hinK BbPIHCn9Hbl 

Y:BO.llHMblB HH>KB. 

4 C06b1THH Bbl3B8Hbl 

enc Taaneao pacnpeneneKKe 

ny'IKB no ( OCK 0 Z ) COOTBeT-

' Z B KOTOpblX COCTBB/lH/1 12 MM. 

r ) n o nporpBMMe reoMeTpK'Iec-

.I 

L K - 0,01979 , 

,,,K - 0,99980 

NK 0,003 31 

--~ ---2 

(tiLK)
2=(6 ,8)"" 

(6N ) 2 =(6a ) 2-
K K 

-7 
2,4· 10 • 

-7 
4,0•10 ; 

rne Ly,•cosaKcos,BK. MK-cosaKsin,BK, NK- sin a K" npK pacnpocTpaHeHKK nony-

qeHHbiX Be/IH'IHH H8 BCe 06/ly'leHHe ( ~ 100 TbiC . I<BJlpOB) C/1 9JlY9T H9CICO/Ibi<O yBe/IH'IHTb 

nony'leHHble OlllH61<H c y'leToM nonyc1<oB CHCTeMbl MexaHK'IeCI<OA <j:JH!<cauKK !CaMe phi. BnHHHHe 

aTliiX .aonyCKOB OC06eHHO cyweCTB9HHO IIpll BOCCT8HOBnBHHH IIOno>KeHHSI K8M9pbl OTHOCHTenbHO 

xaaana nocne ee nepe6opxK, qHcTXH R T.D. 

YKaaaHHble 119/IH'IHHhl L K , M K , N K 6b!IIH HCUO/Ib30BBHbl B pa6oTe
141 no ll3y'!eHHIO 

ynpyroro n p -pacceHHHH. 

B aaK/110'19HKe HB pac.4 npHBOJlllTCH cne KTp y - KBBHTOB, n onyqe HHbll! UO 144 CJty'I 8 SIM. 

ABTOpbl Bbipa>KaiOT 6naronapHoCTb npo<j:Jecc opy X. Xyny6 e10 a a n on ea Hbie o6 c y>K JleHHH. 

llHTepaTypa 

1. BaH raa-qaa,M.J..1. C0/10Bb9B, JO.H. W!<o6 HH, nT3, L 4 1 ( 1959). 

2. B.Cirstom, G.Marhu, T.Ponta 
Institute Fisica Atornica, Bucuresti, 1964. 

3. R.Jost, J.M.Luttinger, M. Slotnick. Phys. Rev., ~. 1 8 9 (1950). 

4. C. Besliu, T. Besliu, A. Constantinescu, M. Gavrilas, A. Mihul, c. r>oto cea nu, 
M. Teleman, V. Moroz, V. Visnevski, Ya n Phy-Tsin a nd L. Nefedeva . C.R. A cad. 
Sc. Paris, ~. 4995(1965). 

Pyi<OnHCb UOCTYnH/18 B K3Jl8T9/lbCKKA OTJl~/1 

1 C9HTH6ps 1966 r 
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P11c.2 . Pacnpe .uene HHe KOHBepcHOHHbiX nap n o aanpaBDIIIOllliiM KOC HHycaM e II n 8 9K TO-

pa • BayTpH npiiMoyronbHIIKa 1-2-3- 4 - 144 co6biTHII . 

o 2 3 4 s 6 7 s z (eM} 

Pac . 3. P acnpe.uen ea ae no Z s epwHH KOHsepcHOHHhiX nap .un H 144 co6biTKl! , nonastuax 

BHyTpb np!IMOyrODbHHKa 1- 2-3- 4. 

7 



8 

'H€J Ql liC>H.IdC>H€ ::> HWllHOJ.Odu aa €H HHC>mH"' HHHC>hAU90 HdU 0Q 

UOJJ nHJ.::Jllh l<IqHquudJ.li<>H C>UllHll>l Q QOJ.HUQ>I-,{ ClHHC>UaUadu::>ud ClOH::JqUAUWV! ., '::JHd 

Of 

oa 

Ot 

OS 


