
~ tJ-'f-iO 

6 611 

COOOutBHMR 
OftbBAMHBHHOro 

MHCTMTYTa 
RABPHblX 

MccneAOBaHMM 

AYfiHa 

P1-89-410 

C.~.6~neHbKaR, ~.K.noTaWH~KOBa 

PAC~ET nAPAMETPOB 
MArH~THOro cnEKTPOMETPA 
YCTAHOBK~ 11 HEnTYH 11 ~ OUEHKA 
<l>OHOBblX YCfiOB~lil 
nP~ ~3MEPEH~~ YnPYroro pp-PACCEHH~R 

1989 



i,., 

BBE,£1EHl1E 

0AHOA H3 HaH6onee HHTepecHWX 3aAa4 B ¢H3HKe BWCOKHX 3Hep
rHA RBJlReTCR H3y4eHHe criHHOBWX 3¢¢eKTOB. AnR HCCileAOBaHHR 3TOA 
npo6neMw Ha YHK nnaHHpyeTcR cosAaHHe 3K~nepHMeHTanbHOA ycTaHoB~ 
KH "HenTYH 11

, Ha KOTopoA npeAnonaraeTCR, B 4aCTHOCTH, H3MepRTb 
nonRpHsa4H~ a ynpyroM pp-pacceRHHH B o6nacTH 3HeprHA E-400 r3B 
H AI1R KBaApaTa nepeAaHHoro HMnYilbCa \t\ > 1 (r3B/c)2 • 0TMeTHM, 
4To ynpyroe pp-pacceRHHe B HHTepecy~~eA Hae o6nacTH 3HeprHA 
H npH He6onbWHX 3Ha4eHHRX t /\t\<3 (r3B/c) 2/ B HaCTOR~ee ape
MR AOBOilbHO xopowo H3y4eHo /l,2/ .-

Ha pHc,1 npeACTaaneHw AaHHwe/2/ 
HH~ ynpyroro pp-pacceRHHR B o6nacTH 

101 

101 

t,(ra~/ c_) 2 

6 7 

no AH¢¢epeH4HaI1bHOMY ce4e-
3HeprHA, 6nH3KOH K 400 r3B. 
BHAHO, 4To B paAoHe 
t--1 ,5 (r3B/c)2 a. AH¢¢epeH-
4HaI1bHOM ce4eHHH H~6Jl~AaeT
CR r 11y60KHA MHHHMYM, 06bl4-, 
HO C4HTaeTCR, 4TO 3TO o6y
CI10BJleHo AH¢PaK4HOHHOH Kap
THHOH ynpyroro pp-pacceR
HHR. Ha R3WKe peAmeacKoA 
¢eH0MeH011orHH 3TO COOTBeT
CTByeT AeCTPYKTHBHOH HHTep
¢epeH4HH BKilaAOB non~COB 
H BeTBJleHHA, npH 3TOM Me
HReTCR 3HaK MHHMOH 4aCTH 
aMnilHTYAW 6es nepeaopoTa 
cnHHa 131 • B nOI1RPH3a4HH 
ynpyroro pp-pacceRHHR 3To 
npHBOAHT K H3MeHeHH~ 3Ha
Ka no11RpH3a4HH B 0611aCTH 
t- -1,5 ( r3B/c) 2 • 3TOT 3ql
¢eKT xopowo npocnemHaaeT
CR B 3KCnepHMeHTax 111 

/pHc.2/, 

PHc.1. AHqxpepeH~HanbHoe 
: ceqeHHe ynpyroro pp-pacceH

HHH npn vs= 31 rsB /21. 
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/t/=1,2+5,5 (rsB/c) 2 
· p''+= 1 ,3+3,8 rsB/c 

PHc.2. IlonHpHsa~HH B yrrpyroM 
pp~pacceHHHH 111 • 

B HaCTOR~eH pa6oTe: 
1/ OnHCaHa cxeMa MarHHT

Horo cneKTPOMeTpa /MC/ 
B 11nne4e OTAa4H11 YCTaHOBKH 
11HenTYH 11 , coaAaaaeMoro AflR 
perHcTpa4HH MeAneHHOH 4aCTH-
4W, awneTa~~eH noA 6onbWHM 
yrnoM,. ·e 4aCTHOCTH, 4aCTH4bl 
OTAa4H B ynpyroM pp-pacceR
HHH /CM. PHC.3/. 

2/ npHBeAeHbl peaynbTaTbl 
pac1.-1eT0B yrnoaoro H HMnynbc
Horo paapeweHHH coaAaaaeMo
ro cneKTPOMeTpa /Ta6n.3/. 

3/ OnHcaH 6noK nporpaMM 
AflR onpeAeneHHR KHHeMaTH4eC
KHX napaMeTPOB perHcTpHpye~., 
MOH 4aCTH4bl. 

4/ PacCMOTpeHW B03MOmHwe 
(f)OHOBble npo4eCCbl K ynpyroMy 
pacceRHH~. TioKa3aHo, 4TO,HC
nonb3YR TOflbKO 11nne40 OTAa-
4H11 C YKa3aHHblM BblWe paape
weHHeM /cM. Ta6n.3/, Heaoa-
MOmHO BblAenHTb cny4a1,1 ynpyro-
ro pacceRHIIIR. 

5/ np111BeAeHW 04eHK"1 K03(f)-
(f)H4111eHTOB noAaBneHHR ¢"13H4ec
KOro (f)oHa npH Han1111.-1HH •~ne-
1.-1a11, perHCTPHPY~~ero pacceRH
Hy~ 4aCTH4y. 

-.. 

PHc.3. CxeMa MarHHTHoro 
crreKTpOMeTpa /MC/ YCTaHOBKH 
11HerrTyH 11

• 

"· 

CXEMA MArHHTHoro cnEKTPOMETPA /MC/ 

n~HMeM cneAy~~He 06oaHa1.-1eHHR 

P3 

P1 

HHAeKC 1 - COOTBeTCTBYeT HaneTa~~eH 4aCTH4e, 3 - pacceRHHOH 
4aCT~4e, 4 - 4aCTH4e OTAa4H. pi - HMnYflbC i-H 4acT~4w B n.c., 
01 - yron pacceRHHR i-ij 1.-1acT1114w a n.c. 

B Ta6n.1 npHBeAeHW HeKOTopwe KHHeMaTH4eCKHe napaMeTpw ynpy
roro pp-pacceRHIIIR npH HMnynbce HaneTa~~ero npoToHa P

1 
= 

= 400 r3B/c. 

I t I , 
( rsB/ c) 2 

0,5 
I 

I , 5 
2 

~ 2,5 
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4 
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Pa• 
f3B/c· 

399,469 

398,939 

398,411 

397,884 

396,807 

83. 
Mpap; 

1, 77 
2,50 

3,06 
3,54 

3,95 
4,33 

5,00 
5,61 

6, 15 

Ta6JZul{a 1 · 

P4, 0)KHJJ;aeMaH CKOpOCTb 
'. r3B/c·· ctieTa,(Llt= 

= o, I ( r3B/ c)2 ) 

--
0,755 90 ( c-1) 
1 , 132 0,63 (c-1) 

1,460 
1,766 0,55 (MHH-1) 

2,061 
2,348 

2,908 1 q-1 
3,476 0,1 q-l :::2,5;CYT-1 

4,025 
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CyeT - KOnHYeCTBO aKTOB ynpyroro pacceRHHR B HHTepeane ~t= 
= O, 1 lr38/ c) 2, 3aperHcTpHpoeaHHblX e yKa3aHHYIO e Ta6nH4e e,qH
HHLIY epeMeHH, npH omH,qaeMOH ceeTHMOCTH 5·10 31 /c-1 cM-2/. 
npH 3TOM onpe,qenRIOll\eA RBnRnaCb anepTypa MarHHTa, a 3¢¢eKTHB
HOCTb perHCTPal.lHH npHHHManacb paBHOH 100%. 

npH pa3pa60TKe cxeMbl 11nneYa oT,qaYH 11 MC Heo6xo,qHMO 6b1no 
yyeCTb cne,qylOII\He ct>aKTOpbl: 

- ,qnHHa ycTaHoBKH He ,qonmHa npeewwaTb 5 M; 
- HCnonb3yeMblH WHPOKoanepTypHblH MarHHT 141 , 4eHTP KOToporo 

6y,qeT OTCTORTb OT 4eHTpa MHWeHH Ha 3 + 3 ,5 M, xapaK!.epH3YeTCR 
,qoeonbHO npoTRmeHHblM noneM. KapTa MarHHTHoro nonR H 6b1na pac
CYHTaHa no 3a,qaHHblM napaMeTpaM MarHHTa 161 • 

3TH ycnoeHR H onpe,qenHnH npHHL1HnHanbHYIO cxeMY pacnonomeHHR 
,qeTeKTOPOB /CM. PHC. 3/ B 11rineye OT ,qayH 11

• 

KAMEPbl 

- 6noK KaMep /Kl/ ,qcinmeH 6b1Tb pacnonomeH MaKCHManbHO 6nH3-
KO K MHWeHH. 3To pacCTORHHe, onpe,qenReMoe pa3MepaMH MHWeHHoro 
6noKa, 6y,qeT paeHo - 0, 5 M. 

- 6noK KaMep /K2/ Heo6XOAHMO ycTaHOBHTb Ha exo,qe yaCTHLI 
e MarHHTHOe none /-2 MOT MHWeHH/. 

- nocne,qHHA 6noK KaMep /K4/ 6y,qeT pa3Mell\eH Ha paccToRHHH 
5 M OT MHWeHH, 4TO onpe,qenReTCR ra6apHTHblMH pa3MePaMH ycTaHOB
KH. 

Cne,qyeT OTMeTHTb, 4TO B cnyYae e,qHHH4HOro TPeKa HH¢opMaL1HH 
C 3THX Tpex 6nOKOB kaMep 6y,qeT ,qocTaTo4HO ,qnR BOCCTaHoeneHHR 
KHHeMaTHYeCKHX napaMeTpoe /yrna BblneTa t.13 MHWeHH H HMnynbca/ 
perHCTpHpyeMOH YaCTHl..lbl, 

- 6noK KaMep /K3/, ycTaHaenHeaeMwA Henocpe,qcTeeHHo 3a Mar
HHTOM /3,5 + 4 M OT MHWeHH/, 6y,qeT HCnonb30BaTbCR ,qnR pacn03Ha
BaHHR TpeKOB e KaMepax K2, K3 H K4 npH npoxom,qeHHH ,qeyx H 60-
nee YaCTHI..I. npe,qnonaraeTCR Hcnonb30BaTb e MC nponop4HoHanbHble 
KaMepbl c waroM HaMOTKH CHrHanbHblX npoeonoYeK 2 MM. 

Pa3Mepi,1 KaMep /CM. Ta6n.2/ onpe,qenRnHCb KHHeMaTHKOH ynpyro
ro pp-pacceRHHR. UeHTP MarHHTa pacnonarancR Ha paccTORHHH 
3M OT MHWeHH, a yron Mem,qy ropH30HTanbHOH OCblO CHMMeTpHH Mar
HHTa H HanpaeneHHeM nyYKa COCTaBnRn 48°. 

0TMeTHM, 4TO npH TaKHX pa3Mepax KaMep B 11nneye OT,qaim 11 MC 
MOmHO 6y,qeT perHCTPHPOBaTb C06blTHR ynpyroro pacceRHHR B HHTep
eane KBa,qpaTa nepe,qaHHoro HMnynbca !ti = 1,2+ 5,5 (r3B/c) 2 

H HMnYnbca P4 = 1,3 +3,8 r3B/c. 

4 

Ta6.11u4a 2 

--
X, MM Y, MM z, MM 

Kl 190 120 500 
K2 750 470 2000 
K3 1400 940 4000 
K4 1600 1200 5000. 

ro,QOCKOnbl 

,llnR cl>OPMHPOBaHHR 6blCTporo TpH~repa e •~neYe OTAa4H 11 Heo6-
XOAHMO HMeTb, no KpaAHeA Mepe, ,qea ro,qOCKOna. nepBblH ro,qocKon 
/CH1/ ,qonmeH pacnonaraTbCR Henocpe,qcTeeHHO nepe,q 6noKoM Ka
Mep Kl • B 3TOM cnyYae He BHOCHTCR OWH6Ka B onpe,qeneHHe HM
nynbca perHcTpHpyeMoA YaCTHl..lbl. BTopoA ro,qocKon /CH2/ no TeM 
me coo6pameHHRM Heo6xo,qHMO pacnonomHTb 3a nocne,qHeA KaMepoAK4. 

KpoMe Toro, npe,qnaraeTCR RYeHCTaR CTPYKTypa ro,qoCKOna, 
4TO no3BonHT CYll\eCTBeHHO no,qaBHTb ¢OH cnyYaHHblX CHrHanoe B Ka
Mepax MC. B 3TOM cnyYae B o6pa6oTKY MOmHO 6y,qeT BKnlOYaTb nHWb 
Te co6b1THR c Kl H K4, npocTpaHCTBeHHOe nonomeHHe KOTOPblX coena
,qaeT c pac~onomeHHeM cpa6oTaeweA RYeAKH ro,qocKona. 

~MnYnbCHOE H YrnosoE PA3PEWEHHE MC 

HanoMHHM, 4TO ,qnR T04Horo onHcaHHR ABHmeHHR 3apRmeHHOH Ya-· 
CTHl..lbl B H3BeCTHOM MarHHTHOM none Heo6xo,qHMO 3a,qaTb nRTb napa
MeTpoe. TaK /cM. pHc.3/, 3a,qae HMnYnbc P~_, ToYKY exo,qa (x 2 ,y2 ) 

t.1 yrnb1 exo,qa (0x , 0y ) YaCTHl..lbl e MarHHTHoe none H, MomHo TOYHO 
paccYHTaTb TpaeKTOPHIO ee ABHmeHHR H o,qH03Ha4HO onpe,qenHTb X3 

H X4 

➔ 

x4 (x3 ) =F(H,P4 ,x 2 ,y2 ,0x,0y), /1/ 

r,qe Xi , y i - KOOPAHHaTbl npoxom,qeHHR i -A YaCTHl..lbl 4epe3 COOTBeT
CT_~YIOII\He 6noKH KaMeP K 1; 0x, 0y - yrnw exo,qa YaCTHl..lbl ~ MarH1-1T
Hoe none, onpe,qeneHHble 8 nnoCKOCTRX xz H yz COOTBeTCTBeHHO. 

·,l\nR BOCCTaHoeneHHR HMnynbca YaCTHl..lbl, 3aperHCTPHPOBaHHOH MC, 
6bln Hcnonb30BaH MeTOA' npe,qnomeHHblH B pa6oTax /6,7/ . 3TOT Me
TOA no3BonReT BOCCTaHaenHBaTb HMnynbCbl YaCTHI..I no 5 H3MepeHHblM 
~ xo,qe 3Kcnept.1MeHTa Koop,qHHaTaM: x 1 , y1 s Kl ; x 2, y2 e K2 
H X 4 B K4 
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p4 = ¢ (H, xl • Y1 • x2, Y2 • x4). /2/ 

Ko3¢¢1-141-1eHTb1 3ToA 4lyHK41-11-1 aas➔"1CRT oT seJ1"14"1Hbl HanpR)f{eHHOCT"1 
KOHKpeTHoro MarH"1THoro nOJlR H, Bb14"1CJlR~TCR sapaHee "1 xpaHRTCR 
B naMRT"1 3BM. 0TMeT"1M, 4TO eCJl"1 3aAaTb T04HWe KOOPA"1HaTw npo
XO)f{AeH"1R 4aCT"14bl 4epe3 COOTBeTCTBY~~~e 6JlOK"1 KaMep MC, MO)f{HO 
BOCCTaHOB"1Tb "1MnYJlbC 4aCT"14W C Hanepe~ 3aAaHHoA T04HOCTb~, 
saPb"1PYR Kon1-14ecTBo 4JleHoB B 1PYHK41-11-1 /2/. 

anR onpeAeJ1eH1-1R "1MnYilbCHoro 1-1 yrnosoro paspeweH"1R MC 6wna 
C03AaHa nporpaMMa MOAeJ1"1POBaH"1R /Ha OCHOBe MeTOAa MOHTe-Kapno/ 
npp4ecca nPOXO)f{AeH"1R 4aCT"14bl 4epe3 ycTaHOBKY. np1-1 3TOM Y4"1Tbl
Bari"1Cb CJleAY~~"1e 4)aKTOPW: 

1. PeaJlbHaR KOHCTPYK4"1R npoBOJ104HWX KaMeP, np"1BOAR~aR 
K A"1CKPeTHOMY xapaKTepy per1-1cTpa41,11,1 KOOPA"1HaT 4aCT"14bl (digit). 

2. MHoroKpaTHoe pacceRH1-1e /m.s./ Ha: 
a/ se~eCTBe OKHa M"1WeHHoro 6JlOKa /Be - 2 MM/; 
6/ roAOCKone CHl /c41-1HT"1J1J1RTOP - 10 MM/; 
s/ 6J10Kax KaMeo Kl 1-1 K2, KamAaR 1,13 KOTOpblX npeAnonom1-1TeJ1b

Ho 6yAeT COCTORTb "13 4 nJlOCKOCTeA / 1 nJlOCKOCTb 3KB"1BaJleHTHa 
0,50 MM C4"1HT"1JlJlRTopa/; 

r/ B03AYXe /5 M/. 
B Ta6n1-14e 3 np1-1seAeHb1 41-14lpb1, 1-1nn~cTp1-1py~~1-1e BJ1"1RH"1e nepe41-1c

neHHb1x BblWe 4)aKTOPOB Ha T04HOCTb BOCCTaHOBJleH"1R "1MnYJlbCa P 4' 
yrnos BWJleTa 04 "1 ¢4 4aCT"14W OTAa4"1 B Jl.C. "1 T04KY B3a"1MO
AeAcTB"1R B M"1WeH"1 XT. BeJl"14"1HW B AaHHOA Ta6n1-14e nony4eHw AJlR 
"1HTepsana P4 = 2-:- 3 r3B/c. 0TMeT"1M' 4TO B npocTpaHCTBeHHoe 
pa3peweH"1e OCHOBHY~ OW"16Ky BHOC"1T 6JlOK np1-16op0B, pacnOJlQ)l{eH
HblX s6n1,131,1 M"1WeHHoro 6noKa CHl 1-1 Kl • A "1MnYJlbCHoe paspeweH1-1e 
MQ)l{HO YJ1Y4W"1Tb, CAeJlaB MeHee MeTaJUloeMKOA KOHCTPYK4"1~ 6J10Ka 
KaMep K2 ' TaK KaK 60JlbWY~ AOJl~ ,B t.P4 BHOC"1T MHOrOKpaTHOe 
pacceRH1-1e /m:s./ Ha K2. 

3ap;amie TOqHblX 
KOOp,!J;HHaT xl' 
Y1,x2,Y2,x4 

digit 

digit + rn.s. 

6 

6P4 ,% 

0,3 

I ,O 

2,6 

Ta6.rzu71a J 

604 ,Mpap; 6cp4'Mpap; 6X T'MM 

0 0 0 

Q,6 0,9 0,9 

2,9 4,0 I, 5 

) 
I 

) 

<1>113114ECK11tl <!>OH 

np1-1 Bb1AeJleH"1"1 ynpyroro pacceRH"1R OAH"1M "13 OCHOBHWX "1CT04H"1~ 
KOB 4>1,131,14ecKoro 4l0Ha RBJlReTCR npo4ecC.A"14lpaK4"10HHOA A"1CC041-1a-
41,11,1 4aCT"14W nY4Ka 

P+P ➔ p+X /3/ 
C B036ymAeH"1eM He60JlbW"1X Mace M~ no3TOMY Ba)l{HO "13Y4"1Tb B03-
MQ)l{HOCTb A"1CKP"1M"1Ha41,11,1 Heynpyr1-1x co6blT"1A B YCJ10B"1RX'. KOrAa pe
r1-1cTp1-1py~TCR He see pomAeHHWe 4aCT"14w. 06C~A"1M, B03MQ)l{H0 Jl"1 
npl-1 YKa3aHHWX B Ta6J11-14e 3 pa3peweH"1RX MC BWAeJ1"1Tb co6WT"1R ynpj
roro pacceRH"1R, per"1CTP"1PYR Jl"1Wb 4aCT"14Y OTAa4"1. anR 3Toro 04e
H"1M ow1-16KY B onpeAeneHl-1"1 HeAocTa~~eA MaCcb1 M x· Pac4eTb1 n0Kasa
n1-1, 4TO HeonpeAeJleHHOCTb ~x=4 ,5 r3B. TaK"1M o6pa30M' Bb1AeJl"1Tb 
co6WT"1R ynpyroro pacceRH"1R, per"1CTP"1PYR Jl"1Wb 4aCT"14Y OTAa4"1 
MarH"1THblM cneKTPOMeTpo~ C YKa3aHHblM"1 BblWe xapaKTep"1CT"1KaM"1 
/Ta6n.3/, HeB03MO)l{H0. B Ka4eCTBe "1JlJl~CTpa41,11,1 MacwTa6a He06XOA"1-
Moro paspeweH"1R MC np1-1seAeM p1-1c.4, Ha KoTopoM npeAcTasneHa 
3aB"1C"1MOCTb "1MnYJlbCa 4aCT"14W OTAa4"1 OT yrna ee BWJleTa B CJ1y-
4ae ynpyroro pacceRH"1R 1-1 AJ1R peaK41-11,1 /3/ np1-1 M x - 1 , 7 r3B. 
B"1AHO, 4TO AJlR HaAemHoro BWAeJ1eH"1R co6WT"1A ynpyroro pp-pacceR
H"1R TOJlbKO 11nJle40M OTAa4"111 Heo6XOA"1MO "1MeTb paspeweH"1e MC no 
"1MnYJlbCY 6P 4 « 10 M3B 1-1 no yrny Bb1J1eTa 4aCT"14bl OTAa4"1 604 « 
«3 MPaA. 

Tenepb o OCYA"1M sosMomHOCTb BblAeJ1eH1-1R ynpyr1-1x co6b1T1-1A np1-1 
OAHOBpeMeHHOA per1-1cTpa41-11-1 KaK .4aCT"14bl OTAa4"1, TaK "1 4aCT"14bl 
pacceRH"1R. anR np1-1Mepa, a Ka4ecTse ¢oHosoro npo4ecca, noApo6-
HO paCCMOTP"1M A"14>PaK4"10HHOe pomAeH"1e (Nrr)- C"1CTeMw 

p+p ➔ P+(Nrr) /4/ 

c 34><1>eKT"1BHoA MaccoA M N -1, 7 r3B, xapaKTepHoA AllR 06nacT1-1 :..; 
w ( 77) w 

Mace, Aa~~"1X OCHOBH0"1 BKJlaA B ce4eH"1e A"1$PaK4"10HH0"1 A"1CC041-1a-
4"1"1. 

P4,M::1B 

HanoMH"1M 181 , 4TO B CJ1y4ae 
1-1soTponHoro pacnpeAeJ1eH1-1R 
B C"1CTeMe noKOR (N rr) /c .4 ,"1./, 
a J1a6opaTopHoA c1-1cTeMe /n.c./ 2450 

2400 

~ Puc.4. 3aBHCHMOCTb mmym,ca 2350 pp-+w'° ( 1680 qacnu~1 oTp;a•rn: oT yrna ee Bbl-
. neTa p;JUI yrrpyroro pacceHHIDI 

- e ,Mpap; H B CJJyqae B036J')Kp;eHHH 2300. 
825 830'" N*/1680/ B nneqe pacceHHHH. 810 815 820 
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HYKIIOH 1-1 77-Me3OH 6YAYT paBHOMePHO pacnpeAeneHbl no 1-1MnYI1bCaM, 
T.e. 

Sn 1 --= const, rAe 1 = p 1-1n1-1 11+, /51 
SP1 

P min p p max ~ npl-1 3TOM i $ i $ i . Hanp1-1Mep, AI1R (N 77 )-Cl-1CTeMbl C MaCCOl-1 

M(N11f 1 , 7 r3B 1-1 npl-1 p(N77) = 400 r3B 

127 5, PP :; 396 r3B, /6/ 

4 $P17 5,273 r3B. 

O6o3Ha41'1M 4epe3 "'i - yron Me>KAY CYMMapHblM 1-1MnYI1bCOM (N 11) -
c1-1cT~Mbl 1-1 1-1MnYI1bCOM .i-i1 4aCTl-14b1 B n.c. Ha p1-1c.5 noKasaHa sa-
01-1c1-1MoCTb 1'1MnYI1bCa i-i1 4aCTl-14bl OT"'· • Bl-1AHO, 4TO t/11 MeHReTCR 
OT O AO t/,max , rAe AIIR YCI10Bl-1H /6/ 1

t/Jmax ::2,5 MPaA 1-1 t/Jmax:: 
:: 17 MPaA~ P 

77 

npo1-1HTerp1-1poBaB 3Tl-1 3ae1-1c1-1MOCTl-1 no 1'1MnYI1bCY, C y4eToM /5/, 
nony41'1M pacnpeAeneHl-1R no yrnaM BbrneTa npoToHa 1-1 11-MesoHa 
B n.c. Ha pHc.6 npeACTaBileHa saBHCHMOCTb 4HCI1a npoTOHOB OT yr
na BblileTa "'p . Ha PHC. 7 aHanon14HaR saBHCHMOCTb AIIR TT-Me3o
HOB. HHTerp1-1poBaHHe npoBOAl-1I1OCb MeTOAOM MoHTe-Kapno. ~cnoI1b3YR 
3Tl-1 rpa¢1'1Kl-1, MO>KHO O4eHHTb KO3¢¢1-141-1eHT noAaBileHHR ¢oHa OT peaK-
41-11-1 /4/ nPl-1 OAHOBPeMeHHOH per1-1cTpa4HH 06e1-1x pacceRHHblX 4aCTHQ. 
Ko3¢¢1-141-1eHTOM noAaBileHHR Ha3oBeM aeI11'141-1HY 

4ooi P,fsB/c 

300 

200 ~? ~~ 

100 

s 10 15 

8 

nP + n77 K=---- • 171 
n 

rAe n - KOI11'14eCTBO pa3brrpaH
HblX co6b1Tl-1i1 peaK41-11-1 /4/; np, 
ll 77 - 4HCI1O npoTOHOB H 17+ -Me3o
HOB OT pacnaAa (N 77) -Cl-1CTeMbl, 
nonaewHx B ~HTepean S0

3 
, 

onpeAeilReMblH paspeweHHeM c~1-
cTeMbl. PesyilbTaTbl O4eHOK npl-1-
BeAeHbl B Ta6n. 4. 

PHc.5. 3aBHCHMOCTb HMnynbca 
npoToHa H 11-MesoHa OT yrnoB 
BbJJieTa B n.c. npH pacnage 
CHCTeMbI (N 11) c M (NTT) = 
= l, 7 rsB. 

p 

NP 

1 oooJ i 
I 
I 
I ., 

I .: 
I ., 

500~ .. ? 
I .. , ., .. . , .... , 

I ..... , ... . , .. 
-----0 ' 2. 

~ . 
3 Mpa.u, 

Pttc.7. 3aBHCHMOCTb qHcna 77-
MeSOHOB OT yrna BbmeTa "' • ► 
Px - cyMMapHblll HMnynhC c1i"icTe
Mbl (N 77). 

S03 , 

Mpag 

0,03 

O, I 

0,2 

0,3 

Kos¢¢HQHeHT nogaBneHHH 
¢oHa OT peaKQHH /4/ 

10-4 

10-8 

4, 10-8 

10-2 

Pttc.6. 3aBHCHMOCTb qHcna np_o-
◄ TOHOB OT yrna BwneTa t/,. p ._ 

CYMMapHblH HMnynbC CHCTgMbl X . 

(N11).. 

"'s-

'fOO 

zoo 

h1 
~--P. 

p 

[ 11 

IT 

\ __ 

•·r 
1-1.I--1·;.;-1 

I •• ·~ zo 

~, 
MpBg 

Ta6.1Zuu,a 4 

Kos~HQHeHT nogaBneHHH 
¢omi. OT peaKQHH /3/* 

9· 10-4 

1,5• 10-2 

6, 10-2 

I, 2 • 10 -1 

* Ilpn BbJqncneHHH K03~HQHeHTOB nogaBneHHH yqHTbIBanHCb TOnbKO 
npOTOHbI, 17+ - ' H 17- -MesOHbl, 

AnR O4eHKH nonHoro ¢oHa oT A1-1¢paK4HoHHoro npo4ecca /3/ 1-1c-
nonbsoeanacb MOHTe-KaPilOBCKaR MOAeilb KBapK-ril~OHHblX CTPYH 
/nporpaMMa - reHepaTop co6blTHi1 "COLL 111 

, cosAaHHaR H. C .AMen1-1-
Hb1M /g/ /. 

OAHaKo AilR Toro, 4T06bl npoaecTH cpaeHeHHe ce4eH1-1i1 ynpyroro 
pacceRHHR 1-1 ¢oHoeoro npo4ecca /3/ a 1'1HTepecy~~ei1 Hae 0611acT1-1 
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10' 

fO' 

10' 

to"' 

,o·• 

{(i 

/0 

10·· 

10"' 

dr:' 7t1M6(f3Blc)-2 Pttc.8. al AttcM>epeHQHanbHOe 
ceqeHtte ynpyroro pacceHHHH 
v'S = 3 I f3B /2/. 6/ AmpqiepeH
QttanbHOe ceqeHtte peaKQHH 
pp ➔ pX a HHTepsane 549 < S < 
.$ 1464 f3B 2 1101lrrpOHHTe-rpH:. 
poaaHHoe a oonacTtt O.::; Mi /S:5 
~ 0,05/. al ~OH OT peaKQHH 
pp ➔ pX ' OQeHeHHbIH p;nH KOH
KpeTHOro pa3perueHttH "rrneqa 
srrepe.a;" ycTaHOBKH "HerrTyH11 

l!!J.0
3 

= 0,03 Mpap;/. 

ltl~2f3 (r3B/c) 2 c noMO~blO npo
rpaMMbl 11COLL 111 /snpo4eM, KaK 

L :z 3 

It 1, 1,1 C noMO~blO l11060A nporpaMMbl 
~ s (r3Blc)2 nPRMoro MoAen1,1posaH"1R/, noTpe-

6oaanocb 6bl o4eHb MHoro MaW"1H-
Horo apeMeH1,1 /cKopocTb reHe

pa41,11,1 - 1500 co6b1T"1H·B M"1HYTY Ha 38M CDC-6500/. no3TOMY 6bln"1 
"1CnOnb30BaHbl pe3ynbTaTbl pa60Tb1 1101 ' rAe nOAP06Ho 1,13y4eHO He
ynpyroe ,q1,1(j)paKL1"10HHoe pacceRH"1e /3/ a o6nacrn 549 ~ S ~ 3892 r3B 2 

1,1 It!$ 4 (f3B/c) 2 AnR 3Ha4eH"1H B036Y>KAaeMblX Mace Mi/S ~0,05. 
Ha p1,1c,8 np"1BeAeHbl KP"1Bble, xapaKTep1,13y10~1,1e XOA A"1;(j)epeH-. 

41,1anbHOro ce4eH"1R peaK41,11,1 /3/ /npo"1HTerp1,1posaHHoro a o6nacT"1 
0:;; Mi/ S.::; 0, 05/1101 1,1 A"1(j)(j)epeH41,1anbHoro ce4eH"1R ynpyroro pp-pac:
ceRH"1R AnR yS = 31 r38/2l,81,1AH0,4TO,Ha4"1HaR C Jtl >0,5 (r38/c) 2 · 

- . - t 

ce4eH1,1e A"1<!>PaK41,11,1 cy~ecTaeHHo npeablwaeT ce4eH"1e ynpyroro pac-

ceRH"1R, 
B pa6oTe /lLO/ AeTanbHO 1,1ccneAOBaHa TaK>Ke Mi/S-3aB"1C"1MOCTb 

"1HBaP"1aHTHblX ce4eH1-1A.noKa3aHo,4To np1,1 MamIx ltl ·< 2 (r3B/c) 2 HH
sap1-1aHTHoe Ce4eH"1e HMeeT RBHO BblPa>KeHHblH nHK B -pe3oHaHCHOH 06-
nacTH Mace. Ac pocTOM ltl pacnpeAeneH1,1e no MaccaM cTaHoBHTCR 
6onee paBHOMepHblM, 

(0' 

10 

J.JL 
4t 411. 

2 .3 ~ 5 & 

M., 
f::1B 

B HacToR~eA pa6oTe pac4e
TbI AnR 04eHKH (j)oHa 6b1n1,1 npoae
AeHbl a o6nacrn Mace / M i/S s; 
:S 0,05/ aHanorH4Ho orpaH"14e
H"1IO, npHHRTOMY B pa6oTe/lO/. 

PHc.9. 3aBHCHMOCTb OTHOCH
TenbHOH senttqHHbl HHBapttaHTHO
ro ceqeHHH OT M X lpe3ynbTaTbl 
pac'leTal. 

N 

,o• 

6 7 J , ID II_ ~I 

MHO)KeCTBeHHOCTb 

Puc. II. 3aBHCHMocTb qHcna 
rrpoTOHOB OT yrna BbineTa t/Jp. 
P81 - ~rrpaaneHHe BbineTa 

ynpyro pacceHHHoro npoToHa. 

Pttc,10. Pacrrpe.a;eneHHe 'lHcna co
ObITHH no MHO)KeCTBeHHOCTH. 

II', 

100 

'tOO. 

0 :z 

~

,,,-fcoL1 

, 
I' 

'Ip. 
3 4- Mpa,o, 

np1-1 3TOM OTHOCHTenbHblH sec A"1(j)PaK4HOHHoro npo4ecca B pe3oHaHC
HOH o6nacTH Mace 1-1 a o6nacTH TpexnoMepoHHoro nPeAena noA6Hpan
CR TaKHM o6pa30M, 4T06bl 3aBHC"1MOCTb HHBaPHaHTHoro ce4eH"1R 
OT MaCCbl COOTBeTCTBOBana 6bl 3KCnep"1MeHTanbHOH 3aBHCHMOCTH npH 
6onbwHx It I , nony4eHHoA a pa6oTe 1101 • Pe3ynbTaT pac4eTa np1,1-
BeAeH Ha p1,1c_. 9. 

Ha p1-1c.10 nPeAcTaeneHo pacnpeAeneH1,1e 41,1cna co6b1T"1H no MHo
>KecTBeHHOCTH. 0TMeTHM, 4TO yeen1,14eH"1e 4"1Cna 4aCT"14, Ha KOTOpble 
pacnaAaeTCR c1-1ci-eMa X, nP"1BOAHT K yMeHbweH1,110 yrna BblneTa 
/a n. C ./ OTAenbHO B3RTOH 4aCT"14bl /Hanp"1Mep: p 1,1n1,1 11/. 3To, 
B CBOIO o4epeAb, BeAeT K YXYAWeH"1IO (j)OHOBblX ycnoB"1H /T .e. K .yee
n1-14eHHIO Ko3(j)(j)1,141,1eHTa noAaeneH"1R (j)oHa /7//. 

Ha PHC,11 nPHBeAeHa yrnoeaR 3aBHC"1MOCTb BblneTa npoTOHOB 
/BblAeneHHblX 1-13 C"1CTeMbl X B nony"1HKnio3"1BHOH nocTaHOBKe 3Kcne
PHMeHTa/ OTHOCHTenbHO HanpaeneH"1R BblneTa ynpyro pacceRHHoro 
npoToHa. 

np1,1seAeM 04eHKH K03(j)(j)1,141-1eHT0B noAaeneH"1R Heynpyroro (j)oHa 
OT peaK4"1H /3/ AnR ipa3nH4HblX pa3peweH"1H rOAOCKOnOB nepeAHero 
nne4a. HanoMHHM, 4TO MC nne4a OTAa4H HMeeT AOBOnbHO xopowee 
yrnoeoe pa3peweH1,1e: t'l04 ~ 3 MPaA, t'l¢4 -4 MPaA /cM,Ta6n.3/. 
CooTBeTCTBYI0~"1e ynpyropacceRHHble npoTOHbl 6YAYT BblneTaTb e "1H
Tepean yrnoe MJ 3 ~ 0 ,03 MPaA 1,1 ll¢

3 
= ll¢

4 
• 
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Q4eHKa a6con~THOA eenM4MHW ¢oHa nony4eHa YMHOmeHMeM 3KCne
PMMeH~anbHWX 3Ha4eHMA AM¢¢epeH4ManbHOro Ce4eHMR AM¢paK4MM 
pp ➔ pX /lO/ /KPMBaR 11611

' PMC .8/ Ha K03¢¢M4MeHT nOAaBneHMR ¢0-
Ha, BW4MCneHHoro AnR KOHKpeTHoro pa3peweHMR /~83 =0,03 MPaA/ 
11nne4a snepeA11 ycTaHoBKM 11HenTyH 11 /KPMBaR 11e11 Ha pMc. 8/. 

8 3aKn~4eHMe C4MTaeM ceoMM AOnroM no6naroAapMTb ~.M. Ka3apM
HOBa 3a nocTaHOBKY 3aAa4M,P.H.3ynbKapHeeea,B.C.KMceneea,. 
P.X.KyTyeea, B.A.HMKMTMHa, 6.A.Xa4ayypoea 3a none3Hble o6cylK
AeHMR M 3aMe4aHMR. 
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PyKonMCb nocTynMna B M3AaTenbCKMA OTAen 
18 M~HR 1989 rOAa, 

BHJiem!KaH. C • H. , IloTaIIIHHKOBa H.K. . PI -8 9-4 I 0 
PactieT napaMeTpoa MarHHTHoro crreKTpoMeTpa 
ycTaHOBKH 11HenTyH11

. H oxieHKa (p()HOBbIX• · 
ycnoatt~ nptt H3t-fepeHHH: ~pyroro pp-pacceHHHH __ 

'OnttcaHa'CXeMa'MarHHTHOro crreKTpoMeTpa /MC/ YCTaHOBKH 
"HenTyH11

, C03,D;a~aeMOH ,D;JIH H3y'!eHHH pp-pacceHHHH Ha YHK. 
Ilp~rnep;eHbl pe3yJihTaTbl pactieTOB yrJIOBOI'Q' H. HMnyJihCHoro pa3-
peII1eHHH .MC. Hc·cne·,n;oaaHa B03MOiKHOCTh ,Bbl,D;eJieHHH yrrpyroro' 
pacceHHHH. 

. Pa6oTa Bb!IlOJIHeiia B Jla6opaTOPHH-Hp;epHblX npo6JieM OIDIH. 

. -,,._ 

'\ 

,-

.\ ·. ' ' ' . . 

Coo6:.ueaHe O6ie.n:HHeHH0ro HHCTHTyTa R,llepH&IX HCCJie):tOBaHHH. ,Uy6Ha 1989 
' • ' ! . 

Ilepeaop; aBTopoB 
_, ' . . : : ·« , • • • , I . 

Bil~n.'k~ya $ ;L' Potashnikova I.K.' 
. Calculation of Parameters :of the Magnetic·· 

Spectrometer-of the Neptun Facility and · 
Background. E~tim~tion 'for PP Elastic" \ 
Scattering · · · ··- ·- · · .. 

) , _-

pJ .:..89-4 IO 

The principal ~cheme of th~ magnetic spectrometer (MS), 
of the Nepti.m facility designed for research :of elastic 
pp scattering "at UNK is described. Results of calcula-· 

- tions for angular and momentum resolutions. of the magne- -
tic spectrometer are presented. A possibility'todistin
guish _ elas_tic pp' scattering ov~r _wide. band alternativ~ · 
processes _has been investigated. 

--The investigatfcm·-_has been p~rformed -at j:he 
of Nµclear Pro:6lems, JINR·. - , " - : -

.\ 
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