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B pa6oTe ·noKa3aHo, qTo Ma.rHHTHoe none cuuxpo«t>a-
30Tpoua OMJIM '.Mo)KeT GbiTb ucnonh30BaHO B KaqecTne 
cneKTPOMeTpa Me,nneHHLIX qacTHU ,nn.ll H3MepeHH.Il nepO.IITHO
CTH l<yMyn.IITHBHOro Me 30HOO~pa30BaHH.Il. 

_ . .,· 
A. IlapaMemp&l MaZHUTIIHOZO cneKmpoMempa 

'-•,' 

I13Mepeuue Ma.ruiJ:Tuoro non.11 ycKopHT·en.ll B Koun;e I I I 
KBa,npaHTa, BblllOriHeH.HOC B 1965 ro,ny C TQqHQCTblO ±30/o /1/, 
,nano B03MO)KHOCTb" paccqHTbiBaTh TpaeKTOpHH 3ap.ll)KCHHbiX 
qacTHU BHYTPH ycKopHT~n.ll c:. yqeToM uenuueiiuLrx· qneuon. 
JihinH COCTaBneHbl. np()rpaMMbl ,nn.ll Ji3C,M -4 /2/ H ,nn.il 
Ji3CM -6. 

AnH pacqeion cucTeMhl .nu«t>«l>epeun;uanhHhlX ypanueuuii 
BHYTPH Kna,npaHTa HCITOnb3ye,TC.Il IJ;HnHH,IJ;pHqecKa.ll CHCTCMa 
KOOp,D;HHa T, n;eHTp KOTOpOH_ COBITa,naeT C n;eHTpOM KBa,npaHTa 
yCKOpHTena - pHC~ 1 /n npBMOnHHeHHOM. npoMe)KyTKe HH· 
TerpHponaHHC BhlllOnH.IlnOCb B ~eKapTOBOH CHCTeMe KOOp
,IJ;HHaT/; OTCqeT a3HMyTa 'l' npoH3BO,IJ;IITC.Il B COOTBCTCTBHH.· 
c n,a!lp~nnenlleM ,IJ;BII)KeHHH nyqKa: nnocKo~Th ( R, 'l' ,0) con
na.na~T co bpe.nneii reoMeTpuqecKoii nnoti~oCThiO ycKopii
Tens:, ·a·-paC.CTO.IIHIIe ± Z OTCqiiTbiBaeTC.Il OT J:iee •. 

Hanpanneuue TpaeKTOpiiH .·a Ka)K,noii ToqKe xapaKTepu-
3yeTc.ll vrop.H30HTanhHbl~ yrnOM all/yron Me)K,IJ;y l<aca~ 
TenhHOH K ropii30HTanbHOH npoeKIJ;HII TpaeKTOpHH H Kaca-

. TenbHOH • K KOOp,D;HHaTHOH OKpy)KHOCTII, npOXO,IJ;.IIIIJ;eH ·qepe3 
3TY ToqKy I 11 nepTIIKanbHbiM yrnoM - a l /yro.ir ·Me*.nY 
Kaca TenbHOH K BepTHKanbliOH npoeKIJ;IIII TpaeKTOpllll II nnoc-
KOCTbiO (R,'I-',0)/. . . . 
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Puc. 1. 06ru:uii BH~ "cneKTPOMeTpa": T- MHIIICHL; D- ~e
TeKTop; R , 'P , z - .U:HJIHH~puqecKHe Koop~HHaTLI; p, () , 
rp- .HMnyJILCLI H yrJILI BLIJieTa · pO>K~aiDIUHXC.H 'laCTHU: -Ha 
MHIIICHH. 

B KOHKpeTHLIX pac'leTax paccMaTpHaanc.H aapuaHT 

"cneKTpOMeTpa", CO-CTO.HIUero H3 BHyTpeHHCH MHIIICHH T, 
ycTaHoaneHHoii B np.HMOJIHHeiiHoM npoMe>KyTKe ycKopnTen.H, 

nOJI.H YCKOpHTeJI.H H ~eTCKTOpOB D Ha BLIXO~e nepaoro OKHa 

ycKopHTeJI.H /puc. 1/. 

YcKopeHHLie npoToliLI, c6pacLmaeMLie Ha MHIIIeHL T, 
HMCIOT HMnyJILC nop.H~Ka 10 F3B/c. l1MnyJILC BTOpH'IHhiX 

'laCTHU:,. BLIJieTCliOIUHX H3 MHIIICHH "Ha3a~", COOTBeTCTByeT 

06JiaCTH HCCKOJILKO COT M3B. 3TO. JI03BOJI.HCT aHaJIH3 

'laCTHU: no HMnyJILCY' OCYIUCCTBJI.HTL MarHHTHhiM noJieM 

YCKOpHTCJI.H C nocJie~yiOIUCH perHCTpan:ueii HX ~eTCKTOpaMH 
Ha BhiXO~e H3 OKHa. 

Koop~HHa Thl H yroJI BXO~a 'laCTHU:' B ~eTeKTOp onpe

~eJI.HIOT KHHeMa THKY HHKJIID3HBHOrO npon:ecca: HMnyJILC H 

yroJI BLIJieTa MC30Ha H3 MHIIIeHH. 3Ha.H 

4 

1 

- pa~uyc R, 
- _cpe~HHii a3HMYT H ero HIITepaan .'I', A. 'If,. 
- !'OPH30HTaJILHhlH yroJI·H ero HHTepaan a 11 , A. at! 
- pa3Mep ~eTeKTopa no z 2L1 z , 

- .CBCTHMOCTL cneKTpOMeTpa !J.. Q /l p, 

MLI Mo>KeM onpe~eJIHTL cpe~HHH HMnynLc 'laCTHU:, BLme

TaiDIUHX H3 MHIIICHH,. H HX BLIXO~: 

d
2
N (} . 

p,.· '·anap /2/ 

06LI~IHO ~JI.H ~OCTH>KCHH.H :noii U:CJIH ~eJiaiDTC.H paC'ICTLI 

no MeTo~y MoHTe-Kapno c yqeToM: 

.oco6eHHOCTeii cnei<Tpa po>K~eHH.H qacTun:, 

I . tllllll' 
,.... .L!!«<f'UiiouJI. • 
L __ 

.X' 

R-; - f{lf' '4t . lll/1/ft{fV{{{{{ljJ 

R1=2680CII'l 

~=-2650cm 

!l=3lJcin. 
LlX'=2cm. · 

z:=Bcm. · 

'l{~=t~9327W.. 
'l:m4r. :,1.51542/'U 
~mi~; =·i485ffrtJ4. · . 
'If-· =!61542r;o.i. . 

,.Un. 

Puc. 2~ ,L\Ba "~eTeKTopa" c ~JIHHaMH Xi u.X'2 pacnono>KeHLI 
Ha BLIXO~e nepaoro ·OKHa: noBepXHOCTH ~eTCKTOpOB pa3~e-
JICHLI Ha yqacTKH IpHPHHoii !!! X'. · 
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- ~one.<JHLIX pa3MepoB, nornollleHn.si, ·. MHoroi<:pa THoro 
pacceHHHH.B MHIIIeHH, 

-. ABH)I(eHHH B MarHHTHOM none YCKOpHTeJi.H, ,iJ;JIH. KOTO
poro I<:apTa nonH H3BeCTHa C onp_e,l(eneHHOH•TOlJHOCThiO, 

_- _norno~ennH n pacceHHHH B BellleCTBe oKila yci<:opn
TenH H ,l(eTeKTOpOB, ·. · 

- pa3HhiX nonpaBOK,. CBH3aHHhiX C BpCMeneM:• )l(li3H.H 
<JaCTH:Uhi, tPOHOBhiMH }'CnOBHHMH, 3tPtPeKTHBHOCThlO perHCT· 
pa:QHH, MOHHTOpHpOBaHHeM H T .,!:(; 

;-· 

n• ,. 

f!) 1 ~=07 Gev/c 

to nn 

5 

e <reid> 
004 0-12 02 028 Q36 a~ . Q52 ,as 

n 
20J " -~ ·.,_ :. ':-'; ;'. 

P,=n6 Gev/c . 

toL 

io 

5 
I~U u-r~·- u-1n II 

:.. 

' 
QO'I Of2 0,2 Cl28 0$/i 

' --~9~) 
044 ll52 Q6 .' 

Pnc. 3.- -3dldleKTHBHOCTh ii (0) noBepxnoc'tn 'Xi/pn(;';i/,.l(.iiH·~ 
_lJaCTllll;, BhineTaiOIIlHX H3 MHIIIeHH c· HMnynLCOM ·•.p = '0,5 
n 0,7 F:JB/c.· · · ·. · ~. • · · · · :c 
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lJT06hl noKa3aTL HeKOTOphie oco6eHHOCTH 3TOro 
cneKTpOMeTpa, Mhl IJ3HnH H,l(eanhHhiH. cnyqa:H::· TOlielJHaH 
MHIIIeHh HaXO,l(HTCH .B ,npHMOn!fHeHHOM npoMe)l(yTKe YCKO
pnTenH na paccTOHIIHH X 0 oi na-..iana;i<Ba.l(panTa /pnc. 1/, 
pacceHHHe H nornollleHHe pO)I(,l(eHHhiX <JaCTH:U OTCYTCTBYIOT. 

··IIpn MaKCHManhHOM none· B YCKOPHTene /12620 Fe/ HMnynhC .. 
npoTo:Huoro nyqi<a cociaBnHeT_l0,57 T3B/c. . 

Pa3LirpaHLI cnyqan no HMnyn~cy BLIJ~eTa p in.$p,$pmax• 
·no cos 0 max .::; cos(J, ~ .1, H yrny 0 .$ rfJ ·:,::;2rr • :fiaqanLHLie •. 
ropH30HTanbHhie H BepTHKanbHhie yrllhi 6y.l(y~ paBHhl · 

a tim (tan () • ~~s -0,. )' 0· ao II 
/3/ 

a·ol = a tan ( tan () ; sin 0) 

. J. )l,eTeKTOp. liMe eT · O,l(Hy 'IYBCTBHTenhHYIO noBepXHOCTI, 
,l(nuno:H X'= 57 eM u rnnpnno:H iz'/pnc. · 2, R1 = 2680cM/. 

· Ha puc. 3 npe.l(cTaBneu rpadJnK 3aBncuMocTu 3lPtPeKTUB
nocTuc (O)oT·yrna () .l(n.ll3a,l(aHHOro.UMnynLca p. 

p•. 

u (0) 2rr (l n(O)c_Kn({i) ) . --. . -
.N 

/4/ cos() 
max 

r.l(e N - qucno pa3hlrpaHHLIX cny~aeB, n - qncno nnonoB, · 
nonaBIIIUX Ha noBepXHOCTh ,l(eTeK_ TOpa, K - .0,9_3.10-4cp. 

)l.n.i. 6oni.wux· IiMnynLcoB /0) ·.- 0,8 T3B/c/ nnTepBan 
yrnoB no 0 ,l(OBOnhHO ·Man, no:. 3TO He Ba)I(HO, llOCKOnLi<y . 
o<JeHL · TPY.l(HO H3MepHTh BLIXO.l( no):( 6onLIIIUMH yrnaMH . 
,l(llH TaKUX UMnynhCO!J. ·· 

H.a puc., 4 npnBe,l(eHLI non.RpHLie .l(HarpaMMLI / P17 = 0,6/, · 
r.l(e .l(nUHa BeKTOpa paBHa" 0, B Mp. ,;·. 

2. IJp'e.l(nonO)I(HM, ·.qT<? ,l(eTeKTop cocToul- H3 .l(Byx <JyB
CTBHTenLHhi.< DOBepXHOcTeH, HaXO.l(HillHXC.II .l(pyr OT .l(pyra 
na paccTo.Rnnu y' /pnc. 2/. lJTo6LI onpe,l(enHTL :Ha6op 
Be!JU'IUH I 1/, a cne,l(oBa TenLno /2/, .l(OCTa TO<Jn·o pa3.l(eiiHTh 
<JYBCTBUTenhHhie DOBepXHOCTH . ,l(eTeKTOpa Ha ManeHhKHe 
yqacrKu c rnnpim~ii A X'~ . 06o3HalJHM Ka)l(,l(LIH yqacToK 
cBouM no:MepoM:. Kl ,l(ni. Bepxne:H noBepxnocTn, K2 .·~· .l(n.R·. 
nu)l(neii. IItfinlaM_IlHnc.R 8, P~f<JeT · qacT:Hiil.l c nM~ynL:coM P .• 
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r;~na Gev/c 

a~ · a.,2 02 o.2a 9( ... a) 

Puc. 4. · 34JllJeKTUBHOqTL nosepxHOCTH X 1 /pHc. 2/ .n:m1 .,-
UMnynLca 0,6 T3B/c. · 

npoxo.n;HI.Que qepe3 napy yqacTKOB K1· u · K2. Ha puc. 5 
npuse,n:eHbi rpallJuKu caeTUMOCTU t1 Ol1 p,cpe,n:Hero uMnynLca 
U cpe,n:Hero yrna BhlJieTa U3 MUWeHU .IJ:JIH HeCKOJibKUX nap 
K1, K2: K1 = 11,12 u K2 TaKue~ KaKue nonyqaroTcH no 
KUHeMa TUKe: 

t10t1p 
K I n 1' 

. -6 
Kl = 3,45.10 cp.T3B/c. /5/ 

Mo:>KHo nonyquTL .n:ocTaToqHo xopowee pa3peweHue no uM
nynLcy U no () H COOTBeTCTBEmHo CBeTHMOCTb U BhlXO,ll; 
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BTopuqHbiX qacTu:u. · KapTHHa MeiiHeTcH, ecnu MeH:ReTCH 
MarHUTHOe non.e YCKOpHTeJIH U . COOTBeTCTBeHHO UMnyJILC 
nepsuqHbiX npOTOHOB. 

E. 0 eo3Mox1iocmu _U3MepeiiuR eblxo~a emopu'IHbZX 
'laCIIlUl.l ~'Ha3aO" . 

OnH:caHHLIH cneKTpoMeTp y~osneTBOpHeT Tpe6osaHUHM 
• ! ~ . ~ '·' ' • . • 

H3MepeHUJI BbiXO,n:a TaK Ha3biBaeMoro KYMYJIHTUBHOrO Me3o-
H006pa30B~HUJI B aHTuna6oparopHoii cucTeMe /3,4/ .. , 

KuHe~~ruqecKue npe,n:enLI .n:nH HMnynbCOB nuoHoB, ne
THIQUX ''HaJa,n:", B peaK:UUU 

. . . + .· ·. ,. : . 
P + N -> "-~iso ... , 0,39 F3B/c /6/ 

n,a~ 

ni 

• 
:t 
4 

l 

"'II = ... cid 

=~ 
d~ 

i 

<i 

'! .. 
..... --... ..., 
•• 
·• . 
13 

~~~!~i~:~-~tf~ 
- 0 -- ~' • .;;- •• 0 • ., . ... - ~ ·~ .. .· 
$ ~!! ~; ; ! ; ~ ~ ~ -~' 
• • o· - - • • 

. K1=if 

-10 15 20 

--~~-~~~. -~~~==2=3~:ii~~~~~ 
<i•~··-~-d~ .. :;:•• 
~-~~~~~2~o:•~:~~~ 
·~~ •. ~~~q~~~~···~ do do o o c:so o cs ocr o • •· 

5. 10 1~ 20 

J<f=12 

K2 

Puc. 5. CseTuMoc-iu, cpe,n:Hue HMnynLCbi H yrnLI> onpe-
.n:enHeMwe riapoii .n:eTeKTopoB /puc. 2/. · 
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npu HMnynLce nepsuqHLIX np()TOHOB 10 T3B/c. 
B·peaKUuu 

· p + ,·, d -:+ TT + ·.c /7/,. 

MaKCHManLHLiii nMnynLc nuouos - oKono 0,78 T3B/c. 
B 3ToM imiepsane · Mo~o H3MepuTi. iyMynxfHBHLiii BhiXo;:£. 

Ilpu nMnynLce npoToHoB ·ro,ST T3B/c ,IJ;eTeKTop o6ny.:. 
qaeTcx TonLK.o · Ky:MynxTHBHLIMH Me3oHaMu /peaKuux /7//. 

. 06LPiiiLie · :Me3oiiLI · /peaKI.UiH /6// no reoM:eTpuu onLITa 
BOOGll{e He nona,IJ;~liOT B ,IJ;eTe.lnop •. ,: .· 

MLI . onpe,!l;tWHllH ;.'-lucno Ky:MyniiTUIJHhl~ M'e30HOB, o6ny
qaiOll{HX' ,IJ;eTeKfop, npe,IJ;narax no,IJ;o6ue cneKrpa KyMynxTHB
HLIX Me3ouoo6pa3osauuii 'ycKopeuuoro n,IJ;pa ·· ,IJ;eiiipoua u 
cneKTpa u ·Me30HOB ycKopeHIIhiX npOTOHOB /4/. 

0Tuorneuue cboTsercTBYIOll{HX BLixo,IJ;oB pasuo KoHcTaHTe 

a ' 
a ;s 0,06. /8/ 

11cnonL3oBanacL '3MnnpifqecKax cneKTpanLHax <l>YHK
uux / 4 / ,IJ;llH Bhlxo.ria rr- -Me30HOB:-

•.. . .o ,69 
exp(-3,9x) 0:;-x) . . ·· · 

2 
2 · 

= 0,92 •. . .· , - exp{-6,12(pl-p l x+p l x ) ) ' 
l +exp (( x-0 ,65)/0 .0 83) · 

p(x,p ..1. ) 

/9/ 
*I *·. * . r,IJ;e . .x=p 11 pmax~p - HMnynLC rr·Me~oHa B c.u.M., 

p*max- MaKCHManLHLIH HMnynLc 11 -Me3oHa B c.:u;.M., p 1- no
nepeqHLiii HMllYllhC 11. ·Me30HOB . 

Ilpu · yqeTe /8/ Bhlpa)l(eHHe BLIXO,IJ;a KyMynxTHBHhiX Me-
30HOB "Ha3a,IJ;" ,IJ;nx peaKunu /7 I 6y,IJ;eT I,IMeTL .BH,IJ;: 

2 ·. 2 
.... d u ' - + "Jl7T 

f(prr ,p 0) =-- (p+d-+ TT 11800' •• ) "'auNN p(x,pl.)' 
. dfldp yp2 +112 

71 

. /10/ 

r,IJ;e uNN- nonuoe ceqeuue B3aHMO,IJ;eiicTBHH uyKnOH"'HyK-
·:noH,_ p 

71 
- n~ny.nLc nuoua B n·:c. /"Ha3a,IJ;"/, 11 - Macca · 

llHOHa. ~-

B. ,4eme~mopbl 

B Kaqe'cTBe ,IJ;eTeKTopos MO)KHO ucnonL30BaTL nponop-. 
UHOHallhHble KaMephi, TeneCKOll C nonynpOBO,!I;HI,IKOBhiM cno
eM H T.·,IJ;. 

B CBH3H c Tpy,IJ;HOCTHMH, o6ycnosneHHLIMH ycTaHOBKoii 
:meKTPOHHoii annapa TYPLI s6nH3H KaMe Phi ycKopun!nx /H3- 3a 
CHllhHO MeHHIOll{erOCH MarHHTHOrO llOn.H/, HaM _l<a3anOCh 
HHTepeCHhiM HCllOllh30BaTL B KaqecTBe ,IJ;eTeKTOp~ <i>oTo-
3MYllhCHIO H yToqHUTL YCllOBH.H pa60TLI: pa,IJ;Hai.J;HOHHhiH <boH,. 
oTHorneuue <t>ou- 3.<l><l>e:KT · ,IJ;nx pa3HLix MHrneueii, ToquocTL ·· 
onpe,IJ;eneuu:'l HMnynLca u yrnos BLmeTa, ToquocTL onpe,IJ;e
neuux cBeTHMOCTH, a TaK)Ke oueHKY KyMyn.HTHBHoro Me3o
uoo6pa3oBaHH.H no,IJ; pa3HhlMH yrnaMu BLmeTa. 

X 

\ 
\ 

\ 

\ 
~- =L't9321 -'f',.:; £515't2 

!· ·,._,.":':,.' 

50" 

Puc~ 6. :Pacnono)Ke:Hue '3.Myn:bciioH:u:bix ,IJ;eTeKTopo:B': Buu3y 
,IJ;aH~. pacnpe,IJ;eneuue Iio. ropu3~HTa~!>_IIOMY yrny (a I' ) ·,IJ;n.H 
3-e_H CTOllKH. . · • ··. · · ;,· .. l. 
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Puc. 7. Pacnpe.neneHue no yrny e u HMnynLcy p .nml 3-eu 
CTOnKU /puc. 6/. 

Bee pacl.J.eTLI npou3so.nunucL .nn.H cnyl.J.a.H c npuMeHeHUeM 
1 . CTonoK, pacnonaraeMbiX Ha BbiXO,ne OKHa YCKOpUTeJI.H 
Ha pa,nuyce R = 2680 CM /pa3Mepbl CTOnOK noKa3aHii,I Ha 
puc. 6/. 

HMe.H B su.ny pacnpe.ne.ritHue /10/, MLI pa3LirphiBanu 
cnyqau BhmeTa rr -Me3oHoa· "Ha3a.n" .nn.H UHTepsanos: 

0,35 ~ p :~ 0~8,F:JB/c, 
' ·,. 

cos-45 ° ~cosO~ 1, 

0 ~ ¢ $2ir • 

/11/ 

0Ka3aJIOCb, 1.J.TO UMeeTC.H BCero 57650 cnyqaeB, KOTO
pLie cooTaeTcTBYJOT pacnpe.neneHHJO 1 i o 1. IIocTpoeHLI pac
npe~eneHui' '.nn.H Ka)J(~'oii. CT.OnK'H no, yrny BLIJieTa e •. HM~ 
nynr.cy p a yrny nona.naHH.H · :8 3My:in,caro ~II /pac·. 6/. · 

. 12 

Ha puc. 7 npuae.neHo pacnpe.neneHue . .nii'sl: 3-eu cTonKu, 
U3 KOTOporo BU.l(HO, 1.J.TO B TaKHX IIIHpOKHX npe,nenax Ha 
racTorpaMMax cnyqaa xoporno pa3JIH1.J.aJOTC.H no HMnyn:bcy. 
H no 0. 

ECJIH HMeTb B BH,ny, 1.J.TO~ 4JoHOBbie _ 1.J.aCTHI.(bl HMeJOT 
.npyroe pacnpe.neneHae no all ,nocTaHOBKa TaKoro 3Kcnepa-
MeHTa BnOJIHe peaJibHa. . · 

· Pacl.J.eT no3sonan TaK)J(e orieHuiL qucno KYMYJI.HTUBHLIX . 2 . 
TT -Me30HOB, 06Jiy1.J.aJOII.(UX 1 CM 3MYJibCUU no. 4JopMyne 

nk = N k 
N 

N' s 
1T 

/12/ 

r.ne k - HOMep CTonoK, Nk- qucno TT -Me30HOB, npoxo.n.Hmux 
qepe3 cToni<u K, N 17 - 1.J.Hcno TT -Me30HOB, po*.neHHLIX Ha 
MurneHu npu B3auMo.neucTsuu c Hen npoToHoB ( N ) , 

N d 2a .. + p 
NTT -L..P-f (p+d-+TT-~, 

aNN dO dp 
.... ) dOdp, 

N;- .1.J.ucno pa3LirpLmaeMLIX TT ·Me3oHoB, s- nosepxHOCTb 
O.l(HOH CTOni<U. · . 12 

B Ta6nuue · npuse.neHLI ,naHHLie · .nn.H N P s.10 /Ha 
100 l.(UKJIOB/ U BeJIU1.J.UHa nk. 

. Ilpe,nnoJIO)J(UM, 1.J.TO Ha BbiXO,ne OKHa YCI<OpUTeJI.H no-
CTaBJieH nonynposo.nHHI<OBLIH Teneci<on c paJMepaMu c'leT-
1.J.UI<a 2 X 10 eM 2 • 

Ha puc. 8 .nauo pacnpe.neneHHe no HMnynLcy H yrnaM 
BbiJieTa e H ¢ .l(JI.H o.nHoro KOHI<peTHOro cnyqa1J. . 

Bu.nHo, 1.J.TO pa3perneHu.H snonue y.nosneTsopuTeJILHLI. 
HcrioJib3Y.H TOJti<Ue .nerei<TOpbi, MO)J(HO c.nenaTb C1.J.eT1.J.UKH 

c pa3pernaJOII.(HM speMeHeM 10 - 7 - 10 -a ceK. Teneci<on 
H3 Tpex C1.J.eT1.J.HKOB, BKJIJ01.J.eHHhiX Ha COBDa,neHHe, XOpOliiO 
pa3,nenHT 1.J.aCTHUhi no HMnynhcy /pac. 8/. C ero noMOIULJO 
MO)J(HO 3anycJ<aTb TOJICTbiH nonynpOBO.l(HHKOBbiH ,neTei<TOp 
c pa3pernaJOII.(UM BpeMeHeM 10-4 ceK. B 3TOM cnyqae eCTb 
B03MO)J(HOCTb pa3,neJI.HTb 1.J.aCTUI.(bl U no 3Hepruu. 

EcnH cl.J.uTaTL, 1.J.To 4Jou B 10 pa·3 6onLrne, 1.J.eM 34l4lei<T 
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~··1.5toin: · %s=t6ii7( 
~'"'{!50815 ,-r.z •1.50889 · · 
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·I I Ill 

w. =1.5052 w2 =1.~26 
~NQ)IIMte.,..=(9.3·1if'ilS•IO"'j ~.!fr. 

~ ·t • - c . 
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I I di QIS arr. ., 1!5~n 
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PHc. 8 .. Pacnpe.neneuue Teneci<ona. H3 Tpex nonynpoBo.n
HHI<OBhiX ·· .neTei<Topoa ua BhiXOAe H3 nepaoro oi<ua yci<opH
Tenx. CooTaeTCTBYIDIQHe.. pa.IJ.HYCLI£. R 1 = 2680 eM, 1l 2 :=, . 
= 2665 eM, R 3 =f 2640. eM; cooT.BeT(aayroiQHe. ·a3HMYThi ua · 
pHcruie /WHPHHa I<a)K)J.Oro AeTeKTOpa "" 2 cJ..t/. . . . 

/eM. Ta6JIBUY/, a .D.JIHTeJibHOCTb c6poca nyqJ(a Ha MHWeHb 
c 3dJIIJeKTHBHOCTblO B3au:Mo.neiicTBHH 0,1 P<;l..BHa t = 0,4· ceK, 
I<a)K.IJ.hiH .neTei<Top 6y.neT Jarpy)KeH: 

. • T • • io n k S . . ... . 
4 

:. ;: 

N J., "" ·. . -;;. 10 tJacmull/ceK; 
't'OH. 100 t ·. 

::."-

llOJie3HbiX 'laCTHU tly)J.eT: 

Nnoit -~: 10 
3 

tiacmuli/CeK. 

HaM -I<a)KeTCH, 'ITO caMhiM no.nxo.D.HIUBM .neTeKTopoM 
MoryT 6.hiTh nporropuuonani>Hhle I<aMephi /eM. paJ.zieii A2, 
pHc.· 2 H puc. 5/. . . 

. TpH I<a:Mephi· /B I<paiineM. cnyqae · .D.Be/ c paJ:MepaMH 
60 - . 100 CM .. .D.JIHHOH, 10.- .20 CM WHpHHOH, C warOM 
Me)K,ny npOBOJIO':li<aMH 2 - 3 MM H pa3peWaiOJUHM BpeMeHeM 
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,nnH OAHOH npOBOnO'IKH 50 - 100 HCeK BllOnHe y,nosneTBOpHT 
TpefioBaHHHM ·3KCnepHMeHTa flO H3MepeHHIO BhiXO,na KyMynH
THBHOrO Me3?H006pa30BaHHH C TO'IH.OCTbiO, KOT~paH onpe
,nenHeTCH TOnhKO .lwlarHHTHbiM non eM B _ycKOpHTene H pa3-
MepaMH MHUieHH. 

KaK noKa3aHo na· 'puc. 2, B 3THX KaMepax npcmonoKH 
HaTHHYThi napannenhHO Ha paccTOHHHH ~9 - 30 eM ,npyr · 
oT ,npyra. . 

llpu npose,neHHH 3KcnepHMeHTa nerKo o6ecneiJ:HTh CBH3h 
c 3BM H 3anHCbiBan. na neHTY Te cosna,naiOillHe cnyqa~, 
KOTOphie y,nosneTBOpHIOT HeKOTOphiM KHHeMaTH'leCKHM Tpe-
6oBaHHHM. 

Jlumepamypa 

I. B.A.,4eMeHmbee, H;E.HccuHcKuii; E.M.KupuliAoea, 
K.II.Mb1311UKo'e, M./IoAaK, (/J.Xoeaiteit. /Ipenpu11m OH.JIH, · 
P- 2828, ,l(y611a, 1966. . .. 

2. E.M.KyAaKoea, :E.II:Mb13HUKOB, JI.A.CMUp11oea, E.B.([Je
oKmucmoe. /Ipenpu11m · OH.JIH; · P- 2880, ,l(y611a, 1966. 

3. A.M.Ea/IOUH, H.ruopo:mecKy, B.H.3y6apee, A.B.KupuA
Aoe, B.A.Ky3Hel/OB, H.C.Mopo3, B.E.PaooMaHoe, 
B.H.PaMJICUH, B.A.Ceupuooe, B.C.CmaeuHcKuii, M.H . .JlrJY-
ma. /Ipenpu11m OH.JIH, PI-5819; ,l(y611a, 1971. , 

4. A.M.Ea/IOUH, C.E.FepacuMOB,. H.Fuop03HecKy, B.H.3y-
6apee, ,4.K.HeaHoi:Ja, A.,4.Kupull.lioe, B.A:Ky3HefiOB, 
H.C.Mopo3, B.E.PaooMaHOB,· B:H.PaMJICUH, B.C.Cma
BU11CKuii, M.H . .JlrJYma. KyMyAJtmueHoe -Me3oHoo6pa3oea-
HUe.~ )Icp, 18; 79 /1973/; -

PyKonucb no'cmynu/la e U3()ame/lbCKUU omoe/1 
· 4 JtHaapJt 1974 zooa. 
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Y CJIOBH.H 06MeHa 

IlperrpHHThi H coo6meHHH OH.Hilpacci.maiDTC» 6ecrrnaTHO, Ha ocHoBe 
B3aHMHOrO 06MeHa, YHHBepCHTeTeM, .. HHCTHTYTaM,.:na6opaTOpHliM, 

. 6H6JIHOTeKaM, HayttHhiMTpyrrnaM 'H OTJleJihHblM yiJeHI>IM 6onee:50 CTpaH. 
Mbi O:lKHnaeM, ttTo rronyttaTenH H3JlaHHii·OH.HH.-6ynyr caMH:rrpoHa· 

JIHTh HHHUHaTHBY B 6ecrrna THOR IIOChiJIKe ny6JIHKaUHHB ,1J;y6Hy; •B IIOPJiJlKe 
06MeHa IIpHHHMaiDTCH. HayttHbie KHHrH, :lKypHaJihl, rrperrpHHTbl ·H HHOro 
BHna rry6nHKaUHH no TeMaTHKe OH.HH. 

EJlHHCTBeHHhiH BHJl rry6nHKaUHH,KOTOpbiH HaM~TipHCbiJia Th He .cneny· 
eT ,· 3TO ·peiipHHThl /OTTHCKH -CTaTeH; y:lKe .orry6JIHKOBaHHbiX'B HayttHbiX 

:lKYPHanax/. 
B · p»ne cnyttaea: Mhi caMH· o6pamaeMCH •K rronyttayeJIHM HalliHx H3;:la

HHH c ·rrpoci.6oil 6ecrrnaTHO ·rrpHcnaTh ... HaM· KaKHe-,:nH6o 'KHHrH•HJIH 

BbliiHCa Tb JlJIH :Hallleii;6H6JIHOTeKH HayttHJ.Ie .-:lKypHaJibl,- 'H3JlaiDIUHeCH •B ·HX 
CTpaHaX. 

OT,neJibHbie ·: 3anpocbi 
Ji3;ua TeJibCKHH OT nen e:lKerOJlHO :Bblii031HHeT · OKOJIO 3 000 OTJleJihHblX 

3arrpocoa Ha .. -BhiChlJIKY rrperrpHHTOB :H coo6meHHii OHJIH.:·.a TaKHX 3a

rrpocax .cnenyeT o6H3aTeJihHO yKa3LIBaTb · •HHJleKc 3anpaumaaeMoro 
H3JlaHHH. 

A.npeca 

IlHCbMa.rro BCeM·'BOllpOCaM'OfiMeHa rry6JIHKaUHHMH, a TaK:lKe 3arrpo· 
Cbi .Ha oTnenbHbie .. H3JlaHHH- cnenyeT:HanpaanHTh no ·a;upecy: 

JOJOOO.MocnJa, 
F AQ611blii:TIO!IIIIQMIII,; nj J1 79. 
H3bameAbCKUU .ombeA 
0QoeOUHeHHOZO.UIICIIIUIIIYIIIQ 
JIOepllbiX UCC/leOOBQIIUU. 

Anpec JlJIH IIOChiJIKH BCeX rry6JIHKaUHH ·a IIOPHJlKe 06MeHa, .a TaK:lKe 
,UJIH 6ecrrnaTHOH IIOJliiHCKH Ha ·HayttHbie·:lKypHaJibl: . 

101000 Moct<ea, 
FAa6Hbtu:nottmaMm, :n/Jt .79. 
HayttHo--mexHuttecKaJI 6u6AuomeKa 
06oeOUII€1111020 UIIC111U111Y111Q 
JIOeplibiX UCC/le006QIIUU . 


