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1 . BBEAEHHE 

HccneAOBaH~e npo~eccos po~AeH~R HecTa6~nbH~x 4aCT~~ Ha cno~
HbiX RApaX np~ B~COK~X 3Hepr~RX RBnReTCR yH~KanbH~M ~CT04H~KOM 
~H~OpMa~~~ 0 B3a~MOAe~CTB~~ KOpOTKO~~BY~~X 4aCT~~ - pe30HaHCOB 
c BHYTP~RAepH~M~ HYKnoHaM~~ 3T~ AaHH~e noasonR~T nony4~Tb cse-
AeH~R 0 CBO~CTBaX peaoHaHCOB, a TaK~e nposep~Tb np~MeH~MOCTb 
cy~ecTsy~~~x TeopeT~4eCK~x MOAene~ AnR on~caH~R TaK~x npo~eccoe. 
3T~M 06DRCHReTCR ~HTepec K ~3y4eH~~ npo~eCCOB pO~AeH~R pe3oHaH
COB Ha RApax aa nocneAH~e HeCKonbKO neT. 

B HacTOR~ee epeMR ~MeeTCR 3Ha4~TenbHoe 4~cno 3KCnep~MeHTanb

H~X pa60T no KOrepeHTHOMY ~ HeKorepeHTHOMY pO~AeH~~ eeKTOPH~X 
Me30HOB /p 0

, w 0
, ¢ 0 ~ T.n./ ~ C~CTeM, COCTOR~~X ~3 HeCKOnbK~X 

6oaoHoe /3rr , 5rr, Krrrr ~ T.n./ ,Ha RAPaX s ny4Kax raMMa-KeaHToe, 
n~OHOB ~ KaOHOB C ~MnynbCOM, npeBbiWa~~~M 2 r3B/c/l/, 0AHaKO 3Kcne
p~MeHTanbHbiX AaHH~x no po~AeH~~ 1J -MeaoHoe Ha RApax s ny4Kax 
,- -MeaoHos cy~ecTBeHHo MeHbwe/ 2-7/, 4To ~e KacaeTCR ~ccneAoBaH~~ 
np~ 3Hepr~RX nOPRAKa HeCKOnbK~X r3B, TO AaHH~e 0 A~~epeH~~anb
HbiX ce4eH~RX peaK~~~ a o6nacT~ ·ManbiX nepeAaeaeM~x 4-~Mnynbcos 
1 LJ III.Jdr\ 1 n"'1C(..n.n VICJ"ICiiiJ'~"";". ~ ,:;;:;:,·:-~~~· ~;~~0~~~" ~~~~ ~ ~ l) nwlA,n,;::t-

~TCR HeKOTOPble OC06eHHOCT~ B t -aaB~C~MOCT~ A~~~epeH~~anbH~X ce-
4eH~~, CBR3aHHble C npORBneH~eM KoppenRI..I~~ Me~AY HyKnoHaM~ RAPa 
~a-aa np~HI..I~na nayn~ ~ cn~H-~aocn~Hoeo~ aas~c~MocT~ aMnn~TYAbl 

peaKI..I~I-1 nepeaapRAKH /S/, 
B HacToR~e~ pa6oTe np~eeAeH~ peaynbTaT~ ~3MepeH~~ A~~~epeH

ll~anbH~x ce4eH~~ peaKI..I~~= 

,-+Az-+7J+Az-I• 7J-+yy /1/ 

2 
Ha RAPax yrnepoAa s A~anaaoHe -t M~H"s;-t .!: 0,4 /r3B/c/ /-t M~H= 
= 0,002 /r3B/c/ 2/ np~ ~Mnynbce rr--Me30HOB 3,3 r3B/c. 

HaMepeH~R e~nonHeHbl c noMo~b~ 90-KaHanbHoro 4epeHKoscKoro Macc
cneKTPOMeTpa /ycTaHoeKa 11~oToH 11 /9/ I Ha ny4Ke CHHxpo~aaoTpoHa 
nB3 OH~H. Ha 3TO~ ~e ycTaHOBKe np~ ~Mnynbce n~OHOB 3,3 r3B/c 6~n~-~ 
npoeeAeH~ 3Kcnep~MeHT~ no ~ccneAOBaH~~ peaKI..I~~= 

,-·+ P .... 1J + n , 1J .... YY /2/ 

~ /10 11/ C HCnOnb30BaH~eM ~HAKOBOAOPOAHO~ M~WeH~ ' . 3TO noason~no npose-
CT~ npRMOe cpasHeH~e ce4eH~~ peaK~~~ /1 I ~ /2/ MeTOAOM, ceo60AHbiM 
OT an~RH~R C~CTeMaT~4eCK~X norpeWHOCTe~. 

2 

2. nOCTAHOBKA 3KCnEPHMEHTA 

CxeMa 3Kcnep~MeHTa np~BeAeHa Ha p~c.1. B cocTae 3Kcnep~MeH
TanbHO~ annapaTyp~ BXOART: 

a/ ny4KOB~e AeTeKTop~ /ci..I~HT~nnR~~OHHble c4eT4HK~, nponop~~o
HanbH~e KaMep~ ~ 4epeHKoscK~~ raaoe~~ c4eT4~K/, 

6/ AeTeKTop~ AnR onpeAeneH~R yrnoe e~neTa ~ 3Hepr~~ y-KsaH
Toe OT pacnaAa pO~AeHH~X B M~WeH~ pe30HaHCOB /ABa ~AeHT~4H~X 
nne4a Macc-cneKTPOMeTpa, pacnono~eHH~x c~MMeTp~4Ho no oTHoweH~~ 
K oc~ nY4Ka/. 

0 0,5 t,O Z(M) 

-+-;~--E===~~i ~ . 1C -=:::::::= 11" I" I 
I 1\ \ \ l \\ 

nKJ-2 Cl C2 nK~ Co nKS-6 C3 Al-2 

PHc. I . CxeMa 3KcnepHMeHTa: C 1-3 - MOHHTOpHble Ci.UiHTHJIJI.R
~HOH~e cqeTqHKH; Al-2 - aHTHCOBn~aTenb~e cquHTHJIJI.R
~HOHHble cqeTqHKH; Cf 1-20 - rOAOCKOnHqecKHe C~HHTHJIJI.RI.UiOHHble 
cqeTqHKH; llKI-b - nponop~HOHanb~e KaMep~; HKI-JL - npo
Bonoq~e HCKpOB~e KaMep~; Kl-6 - MeB~e KOHBepTop~; 

C0 - ragos~ qepeHKoBCKHH cqeTqHK; tl-90 - qepeHKOBCKHe 
raMMa-cneKTpoMeTp~. 

ny40K "--Me30HOB C HMnynbCOM 3,3 r3B/c, naAa~H~ Ha yrnepoA
Hy~ MHWeHb TO~HHO~ 14,3 r/cM2, MOHHTOpHpyeTCR C noM~bO CI..IHHTHn
nRI..IHOHH~X C4eT4HKOB paaMepaM~ 5x5 CM2, nponOPI..IHOHanbH~e KaMep~ 
nK1-6 paaMepaM~ 15x15 cM 2 noaeonR~T KOHTponHpoaaTb np~Hnb ny4-
Ka H onpeAen.RTb TpaeKTOPHO HaneTa~HX Ha MHWeHb "--Me30HOB. 4e-

~ ~ .. 
peHKOBCKHH noporoB~H C4eT4HK Co HCnOnbayeTCR AnR B~AeneHHR B nHOH-
HOM ny4Ke 3neKTpOHOB C 1..1enbO 3HepreTH4eCKOH KanH6POBKH 4epeHKOB
CKHX raMMa-cneKTPOMeTpOB. 

Ka~AOe nne40 cneKTpoMeTpa COCTOHT H3: a/ 16 HCKpOB~X KaMep 
c pa6o4e~ nn~aAbD 92x92 cM2, KOTop~e co6HpaoTCR a rpynn~ no 4e
T~pe H pa3Aen.ROTCR MeAH~MH KOHBepTopaMH TO~HHOH 0,4 PaA.eA., 
6/ 10 C~HHTHnnRI..IHOHH~X rOAOCKOnH4eCKHX C4eT4HKOB AnHHOH 100 CM, 
a/ 45 MOAyneH 4epeHKOBCKHx raMMa-cneKTPOMeTpoa nonHoro norn~e
HHR C paA~aTopaMH H3 CBHHI..IOBOro CTeKna /pa6o4a.R nn~aAb 
""100x100 cM2/. 
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YcTaHOBKa pa6oTaeT Ha nHHHH c 3BM HEWLETT-PACKARD 2116B, ocy
~ecTan~~~eH npHeM, HaKonneHHe, KOHTpOnb H npeABapHTenbH~H OT60p 
HH~OpMa~HH C AeTeKTOPOB H ynpaaneHHe pa60TOH annapaTyp~. 

3KcnepHMeHT~ no HCCneAOBaHH~ peaK~HH /1/ H /2/ npOBOAHnHCb 
B OAHOH H TOH me reoMeTpHH, B KOTOpOH yron MemAY OC~MH ABYX 
nne4 Macc-cneKTpoMeTpa paaeH 22°, a paccTO~HHe MemAY ~eHTPOM 

MHWeHH H rOAOCKOnOM 4epeHKOBCKHX raMMa-cneKTPOMeTpOB COCTaBn~
eT 375 CM. 

YcTaHoBKa 3anycKaeTc~, ecnH HMeeT MecTo coanaAeHHe /cM.pHc. 1/: - " )( C1· C2·C3·A1-2·Cr1-10·Cr11-20·C1-45·L46-90 npH ycnoaHH, 4To 3Hep-
rH~ 4aCTH~, 3aperHCTPHPOBaHH~X 4epeHKOBCKHMH cneKTPOMeTpaMH ne
BOrO H npaaoro nne4a /cooTaeTCTBeHHo E1 H E 2 I, a TaKme HX cyM
Ma (E 1+E 2) npeBbiWa~T noporoBble 3Ha4eHH~: E 1 , E 2 ~ 300 M3B, (E J_+E 2~ 
~2500 M3B. 

B 3KCnepHMeHTe C yrnepOAHOH MMWeHb~ Ha MarHHTHOH neHTe 6~no 
3anHcaHo 22116 TpHrrepoa. 

3. OEiPAEiOTKA AAHHbiX 

3KcnepHMeHTanbHa~ HH~opMa~H~ o6pa6aT~aanacb Ha 3BM CDC-6500 
C nOMO~b~ nporpaMM reoMeTpH4eCKOH H 3HepreTH4eCKOH peKOHCTPYK~HH 
co6~THH/ 12/. 

0T6op AByraMMH~x co6biTHH ocy~ecTBn~nc~ npH ycnoBHH, 4TO 
a/ a HCKpoe~x KaMepax HK1-4 H HK17-20 /nepa~e 4eTaepKH HK co 

CTODOHbl MHWeHHI OTCVTCTBV~T TDeKH 3ao~meHH~x ~aCTHU: 
6/ a HCKpoe~x KaMepax HK5-16 H HK21-32 3aperHcTpHpoaaHo He 

MeHee ABYX TpeKOB 3ap~meHH~X 4aCTH~ HnH nHBHeH nocne i-ro KOH
sepTopa I i = 1 ,2,3 H 4,5,6/; 

B/ HMe~TC~ CHrHan~ B rOAOCKOnH4eCKHX C~HHTHnn~~HOHH~X C4eT4H
KaX Cr1-10 H Cr11-20, COOTBeTCTBY~~HX npOCTpaHCTBeHHO TpeKaM 
B HCKPOB~X KaMepax; ~ ~ 

r/ ecTb CHrHan~ B raMMa-cneKTPOMeTpax C1-45 H C46-90, cooTaeT
CTBY~~He TpeKaM B HCKpOBbiX KaMepax. 

TaKHM o6pa3oM H3 3KcnepHMeHTanbHoro MaTepHana 6blno oTo6paHo 
1209 yy -co6biTHH, pacnpeAeneHHbiX B HHTepsane 3~~eKTHBHbiX Mace 
300+700 M3B. 

npH HAeHTH~HKa~HH yy-co6~THH, OTHOC~~HXC~ K peaK~HH /1/, 
BBOAHnHCb orpaHH4eHH~ no cn~y~~HM 

400 
3000 

M3B.S: Eyt(E~2)$2800 
M3B$ (Ey 1+Ey2).S:3500 

E ~/E~>0,2 

M3B 
M3B 

KHHeMaTH4eCKHM napaMeTpaM: 

17 ° < 8 < 26 ° - w-
600 M3B.S:Mn $1100 M38 

440 M3B.::; Myy~640 M3B, 

rAe EY1, EY 2- 3Ha4eHH~ 3HeprHH y-KaaHTOB, (Ey1 + EY2)- cyMMapHa~ 
3HeprH~ o6oHx y -KBaHTOB, E ~/ EJ - OTHoweHHe MeHbwero H3 ABYX 
3Ha4eHHH 3HeprHH y -KaaHToe K oonbweMy, 8 y - yron pagneTa y -
KBaHTOB B n.c.K., Mn- HeAOCTa~~a~ Macca, Mfyy- 3~~eKTHBHa~ Macca 
CHCTeMbl ABYX y-KBaHTOB. 
4 
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PHc.2. PacnpegeneHHH co6biTHH peaK~HH "-Az-+ 1'/~Az-1• 1'/ ... yy 
Ha Hgpe yrJiepoga no 3HeprHH <Ey1+Ey2), yrJiy pa3JieTa (8yy), 
.9qxpeKTHBHOH Macce (Myy) H yrJiy BbiJleTa 1fMe30HOB ( 8 Tj ). 

CnnOWHbie KPHBbie noJiy'leHbi MeTogOM MOHTe-KapJIO. liiTpHXOBaH
Hble JlHHHH - npegeJlbi orpaHH'IeHHH no KHHeMaTH'IeCKHM napa
MeTpaM. 

KpHTepHH OT6opa onpeAen~nHCb Ha OCHOBaHHH MOAenMpOBaHH~ MeTo
AOM MOHTe-Kapno OCHOBHbiX npo~eCCOB, ~Bn~~HXC~ HCT04HHKOM yy-
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co6~T~~. per~cTp~pyeM~x ycTaHOBKO~. B pe3ynbTaTe np~MeHeH~R yKa-
3aHHbiX KP~Tep~ee 6blno ~,qeHT~<1>~4~poeaHo 273 pacna,qa ., ... yy ~3 

peaK4~~ 111. np~ 3TOM, KaK noKa3an pe3ynbTaT MO,qen~poeaH~R, 
Ben~4~Ha OTHOWeH~R <)>OHI3<)><)>eKT COCTaBnReT -10%, a Bn~RH~e <)>OHO
BbiX co6biT~~ Ha <)>opMy pacnpe,qeneH~R du/ dt He3Ha4~TenbHO ~ Haxo
,q~TCR e npe,qenax ow~6oK ~3MepeH~~. 

Ha p~c. 2 np~ee,qeH~ 3Kcnep~MeHTanbH~e pacnpe,qeneH~R 11 -Me3oH
HbiX C06biT~~ no een~4~HaM(Ey1+Ey2), eyy 'Myy ~no yrny BblneTa 
1/ -Me30Ha OTHOC~TenbHO HanpaeneH~R ,C\B~meH~R HaneTa~~ero n~oHa e.,. 
BepT~KanbH~M~ wTp~xoeaHH~M~ n~H~RM~ o6o3Ha4eH~ npe,qen~ orpaH~-
4eH~~ no K~HeMaT~4ecK~M napaMeTpaM. Pacnpe,qeneH~R no een~4~He 
(Ey1+Ey2) np~ee,qeH~ KaK ,qnR 273 ~,qeHT~¢~4~POBaHH~X co6~T~~. TaK 
~ ,qnR ecex 1209 3aper~cTp~poeaHH~x yy-co6biT~~. 

CnnowH~e KP~Bble Ha p~c.2 nony4eH~ nyTeM Mo,qen~poeaH~R MeTo,qoM 
MoHTe-Kapno peaK4~~ Ha ceo6o,qHoM npoToHe c y4eToM ycnoe~~ Ha
CTOR~ero 3Kcnep~MeHTa ~ HOPM~poeaH~ Ha nonHoe 4~cno co6b1T~~ 
e 3Kcnep~MeHTanbH~x r~cTorpaMMax. B xo,qe o6pa6oTK~ ,qaHH~x peaK-
4~~ 121 Ha eo,qopo,qe 6~no nony4eHo xopowee cornac~e 3Kcnep~MeH
TanbH~x ~ Mo,qen~poeaHH~X pacnpe,qeneH~~ ,qnR ecex K~HeMaT~4eCK~x 
napaMeTpoe1 14~Ha p~c.2 3aMeTHoe pa3n~4~e 3Kcnep~MeHTanbH~x ~ Mo
,qen~poeaHH~x pacnpe,qeneH~~ Ha6n~,qaeTCR n~wb ,qnR pacnpe,qeneH~R 
no yrny B~neTa 1/ -Me30HOB B n. C. K. e., • 

4. PE3YnbTATM 3KCnEPHMEHTA 

4. 1. A~<t>¢epeH4~anbHoe ce4eH~e duldt 

np~ B~4~CneH~~ ,q~<)><)>epeH4~anbH~X Ce4eH~~ peaK4~~ 111 3<)><)>eK
T~BHOCTb per~CTPa4~~ Co6~T~~ B 3aB~C~MOCT~ OT nepe,qaeaeMoro 4-
~Mnynbca ltl onpe,qenRnacb Mo,qen~poeaH~eM. 

A6con~TH~e 3Ha4eH~R ,q~¢¢epeH4~anbH~x ce4eH~~ ~ldt peaK4~~ 
111 Ha yrnepo,qe nony4eH~ HOPM~poeKo~ Ha Haw~ ,qaHH~e ~ldt peaK-
4~~ 121 Ha eo,qopo,qe/11/.np~ onpe,qeneH~~ <)>aKTopa HOPMHposK~ 6~n~ 
Y4TeHbl pa3n~4~R e ycnoe~RX 3Kcnep~MeHTOB Ha yrnepo,qHo~ ~ eo,qopo,q
HO~ M~WeHRX, TaK~e, KaK: 3<t><l>eKT~BHOCTb per~cTpa4~~ co6biT~~ no It!, 
reOMeTpH4eCK~e Pa3Mep~ ~ T~n M~WeH~, BepORTHOCTb KOHBepc~~ y
KBaHTOB B M~WeH~, KOn~4eCTBO "--Me30HOB, npowe,qW~X 4epe3 ycTa
HOBKy, ~ ,qp. 

3KcnepHMeHTanbHble 3Ha4eHHR ,qH<)>(IlepeH4HanbHbiX ce4eHH~ ~I dt pom
,qeHHR T/-Me30Ha Ha yrnepo,qe nHOHaMH C ~MnynbCOM 3,3 r3Bic B HH
Tepeane tMHH.;_-t .~ 0,4 lr3Bicl 2 np~ee,qeH~ Ha p~c.3 ~ e Ta6n.1. 
B~6paHH~e ~HTepeanbl no It! ~Me~T eenH4HHy, 6nH3KY~ K pa3pewa~e~ 
CnOCOfiHOCT~ annapaTypbl. YKa3aHH~e OWH6K~ H3MepeHH~ du/dt- CTaT~

CT~4eCKHe. CnnOWHaR KpHBaR 111 Ha p~c.3 RBnReTCR pe3ynbTaTOM na
paMeTp~3a4~~ 3KcnepHMeHTanbH~x ,qaHH~x <)>yHK4~e~ du ldt. A (1- get )e ct 
MeTo,qoM HaHMeHbWHX Kea,qpaToe ,qnfl napaMeTpoe A , g "' c Ha~,qeH~ 

3Ha4eHH1'1: 'A= 10,012±.0,0091 M6llr3Bic1 2, g = 1240+1631, c= 
= 15,8+0,71 lr3Bicl-~· -
·6 -

;} 

} 

2P 

~0.2 
~ 
-.::1 

0.1 

0.1 0.1 0,3 0.4 -t (r3B/c)1 

PHc.3. AH~epeH~HanbHoe ceqeHHe 
du/dt peaK~HH "-Az:>T/Az_ 1 Ha RAPe 
yrnepoAa npH HMnynhce nHOHOB 
3, 3 f3B I c. CnnomHhie KpHBbie: I I I -
nonyqeHa napaMeTpH3a~HeH 3KcnepH
MeHTanbHbiX ~aHHblX Bbipa.JKeHHeM du ldt• 
= A(l-gct)ec · , 121 - TO JKe caMoe 
AnR ~eaK~HH rr-p ... 11 n, no AaHHhiM pa-
6oTbr' 11/ illTpHXOBaHHa.ll KpHBa.ll - pe-
3ynhTaT YMHOJKeHH.II KpHBOH 121 Ha 
zcAVI."'3,2. 

3'i"i'• 

TaonH~a 

AH~epeH~HanbHoe ceqeHHe duldt peaK~HH 111 Ha yrnepoAe 
npH HMnynbce P -3,3 f3BI c 

"-
M -t du I .dt 

lf3Bicl 2 lf3Bicl 2 Mo•lf3Bici-Z 

0-0,02 0,01 0,14_::0,05 

0,02-0,04 0,03 0,43_::0,09 

0,04-0,06 0,05 0,68_::0,12 

0,06-0,08 0,07 0' 7 5_::0' 14 

0,08-0,10 0,09 0,82_::0, 16 

0, I 0-0, 14 o, 12 0' 9 5_::0' 14 

0' 14-0' 18 0' 16 1,36_::0,20 

0, 18-0,22 0,20 0,93_::0,20 

0,22-0,28 0,25 0,90_::0,21 

0,28-0,34 0,31 0,76_::0,25 

0,34-0,40 0,37 0,81_::0,37 

4To6bl cpaeH~Tb ,q~<)>(llepeH4HanbHble ce4eHH1'1 peaK4H~ Ha yrnepo,qe 
~ eo,qopo,qe, Ha p~c.3 npHBO,C\fiTCR ,qaHHble ,qnfl eo,qopo,qa, B3RT~e H3 
pa6oTbill~Kp~BaR 1211. H3 pHCYHKa BH,C\HO, 4TO npH t-o 0 MHHHMYM 
B ,q~<)><)>epeH4~anbHOM Ce4eH~~ ,qnR peaK4HH 111 B~pameH 3Ha4HTenbHO 
c~nbHee, 4eM ,qnR peaK4H~ 121. AHanor~4Hbl~ pe3ynbTaT nony4eH npH 
~MnynbCe HaneTa~~X "--Me30HOB 40 r3Bic/7/. 
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3KCnepHMeHTaflbH~e peaynbTaTW H3MepeHHH He KOppeKTHpOBanHCb 
Ha 3$$eKT~, CBR3aHHWe C paa6pOCOM no HMnynbCY $ePMH-ABHmeHHR 
HYKflOHOB B RApe, 0AHaKO o~eHKH, nony4eHHWe npH MOAenHpoBaHHH 
t -aaBHCHMOCTH 3$$eKTHBHOCTH perHCTpa~HH C06WTHH, noKa3WBa~T, 

4TO y4eT ABHmeHHR HYKflOHOB B RAPe npHBOAHT K HeKOTOPOMY pa3M~
TH~ pacnpeAeneHHH KHHeMaTH4eCKHX napaMeTpOB peaK4HH, HO B npe
Aenax CTaTHCTH4eCKHX OWH60K He BflHReT Ha $OpMy KpHBOH /1/. 

c 
4.2. 3KcnepHMeHTanbHoe onpeAeneHHe Z 3~. 

B TeOpHH MHOrOKpaTHOro AH$paK~HOHHOrO paCCeRHHR/ 15- 17 / BBOAHT
CR noHRTHe 3$$eKTHBHOrO 4HCna npoTOHOB /HYKflOHOB/ B RApe Z 3$$.• 
a AH$$epeH~HanbHOe Ce4eHHe peaK~HH Ha RAPe B HeKOTOPOM npH6nHme
HHH OnHCWBaeTCR $OpMyflOH: 

(da /dt).f!p;po•(da /dt)H • Z :34JcP, (A ,a 1 ,a 2 ), /3/ 

rAe {da/dt)RAPO - ce4eHHe peaK~HH Ha RApe, (da/dt)H - ce4eHJ.1e pe
aK4HH Ha CB060AHOM npOTOHe, a 1 H a 2 - COOTBeTCTBeHHO Ce4eHHR 
B3aHMOAeHCTBHR HaneTa~HX H pOmAeHH~X 4aCTH~ C HYKflOHaMH RApa, 
A - Maccosoe 4Hcno. B npeAnonomeHHH, 4TO z 3$$ ,(t). const, 3Kcne

PHMeHTanbHoe onpeAeneHHe Z3$$. AflR AaHHoro RAPa CBOAHTCR K aa
Aa4e cpasHeHHR Ce4eHHH peaK~HH Ha RAPe H Ha BOAOPOAe B 3aAaHHOM 
AHanaaoHe nepeAaHH~X 4-HMnynbcbs. TaKaR npocT~R aaBHCHMOCTb ce-
4eHHt'l HMeeT MecTo. s cny4ae, ecnH npeHe6pe4b MHoroKpaTHbiM nepe
pacceRHHeM Ha HYKflOHaX RApa HaneTa~eH H PO*AeHHOH 4aCTH~, 4TO 
cnpaseAnHBO nHWb AflR co6biTHH co cpaBHHTenbHO ManbiMH nepeAaHHWMI-1 
4-I-IMnynbcaMH. C APYrOH cTopoHbl, np~-1 o4eHb Man~x 3Ha4eHHRX I tl 
Ha aMnnHTYAY peaK~HH pomAeHHR 4aCTH~ Ha RApaX Ha4HHa~T BflHRTb 
npHH~Hn naynl-1 H CnHH-H30CnHHOBaR 3aBHCHMOCTb, 4TO npHBOAI-IT K 
yMeHbWeHHIO ( da/ dt ) RAPO np1o1 t-+ 0 /8/ • 

no3TOMY ~nR onpeAeneHJ.1R 3$$eKTHBHoro 4HCna npoTOHOB B RAPe 
yrnepOAa Z3$$.• M~ CpaBHHBaflJ.1 HaWH AaHH~e no Ce4eHHRM peaK~HH 
Ha yrnepoAe H BOAOPOAe, npoHHTerp!-1poeaHHwe e AHanaaoHe 
0 '1 $.-t s 0,4 /f3B/c/ 2• nony4eHHOe 3Ha4eHHe AflR z ~$$. paBHO: 

zc • ac (0,1~ -t~.0.4). 3,2 ± 0 ,7 • 
3$$. aH(O,l$-t~0,4) 

/4/ 

AflR 6onee HarnRAHOH HflfliOCTpa~HH pa3nH4HH B noBeAeHHH AH$$epeH
~HaflbHbiX Ce4eHHH peaK4HH pOmAeHHR 1} -Me30HOB Ha yrnepoAe H BO
AOPOAe npH t-+0, Ha PHC.3 npHBOAHTCR WTpHx-nyHKTHpHaR KPHBaR, 
nony4eHHaR, cornacHo s~pameHHIO /3/, yMHomeHHeM AH$$epeH~HanbHoro 
Ce4eHHR peaK~I-11-1 Ha BOAOPOAe /KpHBaR /2// Ha Z~$$. = 3,2. C 

B ony6nHKOBaHH~x paHee pa6oTax asTOPbl npHBOART 3Ha4eHHR Z 3$$. , 
onpeAeneHHWe 6e3 y4eTa CTPYKTypw AH$$epeH~HanbHWX ce4eHHH npl-1 
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-t ~ 0,1 /f3B/c/ 2,AflR cpaeHeHHR nony4eHHOrO 3Ha4~HHR z;$$. C pe-
3YflbTaTaMH APYrHX 3KcnepHMeHTOB /eM. Ta6n.2/ z3~~. 6wno B~4Ht~ 
neHO B AHanaaoHe 0~-t ~ 0,5 /f3B/c/

2
: Z3~$~ /0+0,5/ = 3,0~0,6. 

Ta6nH~a 2 

Pn- (fsB/c) 3,0 3,3 ?,82 40,0 40,0 48,0 

z;<Ixfl 2,?±0,I 3,0±0,6 3,3z0,4 2,?±0,? 3,I5±0,06 3,?±0,31 
; .. ; /•••/ 

o,-t~,5 3,2,±0,? 

(1'9B/c) 2 I*/ 

Ccwma 3. ,11;8HHM 2. 6. ?. 4. pa6oTa 
-

;.; 
; . .; O,I ~ -t ~ 0,4 (fsB/c) 2 

o,o ~-t ~ 0,?5(rsB/c) 2 

; ... ; 0,0 ~ -t ~2,0 (fsB/c)2 

uj ~l-:!rfi-1_-H-+~---~
~ t t 
1 ! 

o ~1 Ol 0.3 0.4 -t(r3B/c)1 

PHc.4. 3aBHCHMOCTb z3~. OT t 
,IJ;nH peaK~HH "-A 7-+ 71 .A 7 _ 1 Ha Hp;
pe yrnepop;a npH HMnynbce nHOHOB 
3,3 f3B/c. 

Ha pHc.4 npHBeAeHa t -aaBHCHMOCTb 3Ha4eHHH z3~~-· onpeAeneH
HbiX Ha OCHOBaHHH /3/, no AaHHbiM AflR yrnepOAa H BOAOPOAa, B AHa
na30He nepeAaHHbiX 4-HMnynbcoe O~-t~0,4 /f3B/c/; Ha TOM me 
pHCyHKe yKa3aHbl ypOBHH nOCTORHH~X 3Ha4eHHH ~'a>~. = 3, 2 H 3, 0. 
BHAHO, 4TO npeAnonomeHHe z 3C~~ .(t) .. const, cy114eCTBeHHoe AnR 3Kcne
PHMeHTanbHoro onpeAeneHHR 4HCna HyKnOHOB B RApe, CHflbHO Hapywa
eTCR B o6naCTH -t ~0, 1 /f3B/c~2 • 

5. 3AKili04EHI1E 

npeACTaeneHHble B pa6oTe peaynbTaTbl 3KCnepHMeHTaflbHOrO HCcne
AOBaHHR peaK~HH /1/ Ha RApax yrnepOAa npH HMnynbCe nHOHOB 
3,3 f3B/c cpaeHHBaiOTCR c peaynbTaTaMH, nony4eHH~MH paHee Ha TOH 
me ycTaHOBKe AnR peaK~HH Ha ceo60AH~x npoToHax /2/. B AH~~epeH
~HanbHOM ce4eHHH peaK~HH /1/, H3MepeHHOM e HHTepeane tMHH S-ts 
S0,4 /r3B/c/ 2, 06HapymeH MHHHMYM B nepeAHeM HanpaeneHHH, KOTOPWH 
B o6naCTH -t 5 0,2 /f3B/c 2 npORBflReTCR 3Ha4HTeflbHO CHflbHee, 4eM 
AflR peaK~HH Ha BOAOPOAe. 9 



AHanH3 CTPYKTYP~ AH~~epeH~HaflbH~x ce4eHHH noaeonHn onpeAenHTb 
o6naCTb nepeAaHH~X HMnynbCOB, B KOTOPOH, B paMKaX rnay6epOBCKOrO 
nOAXOAa K TeOpHH npo~eCCOB PO>KAeHHR 4aCTH~ Ha RAPaX, Bbi4HCfleHHe 
3~~eKTHBHOro 4HCfla npOTOHOB B RAPe z3~~.=a(1T'Az->7j'Az-I)/cr{1T-p ... 7jn) 
RBnReTCR 6onee KoppeKTH~M. HaHAeHo 3Ha4eHHe z~~~.= 3,2~0,7, 
cornaCYIOl!leeCR B npeAenax 3KCnepHMeHTaflbHbiX OWH60K C pe3yflbTaTa:-: 
MH npH APYrHx 3HeprHRX. 

B aaKfll04eHHe aeTopbl nonb3YIOTCR cny4aeM, 4To6~ no6naroAaPHTb 
A.M.6anAHHa aa nOAAeP>KKY H BHHMaHHe, B.~.~eaHoea, B.A.KpaMapeH
Ko, B.~.npoxopoea, 6.M.CTap4eHKO aa y4aCTHe e H3MepeHHRX H 
B.M.~3ol0poea aa noMOlllb e ~HTHpoeaHHH 3KcnepHMeHTanbH~x AaHH~x 
Ha 3BM. 
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ApXHnoB B.B. H p;p. Pl-82-887 
,l:IHqxpepeHWiaJibHoe ceqeHHe poJK,o;eHHH TJ -Me30HOB Ha yrnepop;e 
1T- -Me30HaMH npH HMllYJ1bCe 3,3 f3B/c 

IIpep;cTaBJ1eHbi pe3yJ1bTaTbi 3KCnepHMeHTaJibHoro HCCJ1ep;oBaHHH 
peaK~HH 1T-~Az-+7jAz-I•TJ->YY Ha np;pe yrnepop;a npH HMnYJ1bCe llHOHOB 
3,3 f3B/c. ,[IHqxpepeH~HaJibHOe ceqeHHe dcr/dt 3TOH peaK~HH B o6na
CTH KBap;paTOB nepep;aHHbiX 4-HMllYJ1bCOB tMHH~-ts'0,4/f3B/c/ 2 

CpaBHHBaeTCH C p;H~~epeH~aJibHbiM ceqeHHeM peaK~HH Ha CB060,D;HOM 
llpOTOHe, H3MepeHHbiM npH TOM JKe HMllYJ1bCe llHOHOB, B p;HqxpepeH~
aJibHOM ceqeHHH B o6nacTH - t,s. 0, I/f3B/ c/ 2 o6HapYJKeH MHHHMYM, 
KOTOpbiH ,D;J1H yrnepop;a npOHBJ1HeTCH 3HaqHTeJ1bHO CHJ1bHee, qeM B 
peaK~HH "-p ... 71 n. CpaBHeHHeM ceqeHHH p;Byx peaK~HH B paMKax Teo
PHH MHOrOKpaTHOrO ,D;H~paK~HOHHOro paccenHHH Onpep;eJ1eHO 3qxpeKTHB 
HOe qHCJ10 npoTOHOB B np;pe yrnepop;a z~~ = 3,2±0,7. IIpHBO,IJ;HTC 
3aBHCHMOCTb z;~,(t) B p;Hana30He -t OT Q p;o 0,4 /f3B/c/ 2

• 

Pa6oTa BbmonHeHa B J1a6opaTopHH BbiCOKHX 3HeprilH Ollill1. 

" - - "~-- -··· ·-····---. ••. n:::••..-nn • vv "~H .. '''""'"''""'..., 
oH•--••-'1_.,. ll"'".l'!lnL..ILIV 
.... ,_ ..... , 0 ...... ,.._,....,_._ 

IA,..rnAnna;u . .aulA nvf\w" 1QR7 
------~ - . ·~ -

Arkhipov V.V. et al. Pl-82-887 
Differential Cross Section of TJ Production on Carbon 
in "--Beam at 3.3 GeV/c 

1r""'Az-> TJ Az_ 1 differential cross section has been measured 
on carbon nuclei at 3.3 Ge~/c beam momentum . in range of -t 
from tmin to -0.4 (GeV/c) The results are compared with the 
previous ones, obtained during the measurements of the reactio 
"-p ... TJ n with liquid-hydrogen target • In the differential 
cross section for the reaction on carbon a minimum in the for 
ward direction, much deeper than for hydrogen was observed. 
In the framework of incoherent particle production theory_ the 
measured effective number of protons in carbon nuclei is z;rr= 
= 3.2.:!:_0. 7. The experimentally determined Z~ff (t) -dependence fo 
0.<-t< 0.4 (GeV/c) 2 is presented. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 
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