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KauapeK T. H ,n;p. Pl-88-30 
CneKTpbI npOTOHOB H rr --Me30HOB 
B CC-B3aHMO,D;eHCTBHHX npH HMilYJihCe 4,2 r3B/c Ha HYKJIOH 

IlpHBO,n;HTCH HHBapHaHTHbie ceqeHHH BbIXO,n;a npoTOHOB H rr--Me-
30HOB no,n; q>HKCHpOBaHHbIMH yrnaMH B CHCTeMe IlOKOH n,n;pa-MHWeHH 
a 3aBHCHMOCTH OT HMnyn&coa 3THX qacnm AJIH CC-B3aHMo,n;e11cTBHH 
npH 4,2 r3B/c Ha HYKJIOH. CneKTpbI npOTOHOB H "-~Me30HOB, HCnyCKa
eMbIX no,n; yrnaMH () > 20 °, OilHCbIBaIOTCH 3KCilOHeHTOH BH,n;a u H = 

p( -) ,r- HB 
= Aexp(-P /Po rr ) • IIapaMeTpbI p: H p O y6hIBaIOT C. YBeJIHqeHHeM 
(). 3HaqeHHH napaMeTpOB p :- MeHhWe BeJIHqHH pg B COOTBe'I'.CTBY· 

romHx yrJIOBbIX HHTepaanax ,n;o () ;;,70°. L(JIH yrJIOB BbIWe 70° 3Haqe
HHH pP H prr-6JIH3KH Me)K,D;y co6011. 

0 O 

Pa6oTa BbinOJIHeHa B J1a6opaTOpHH BbICOKHX 3HeprHH 011.RI-L 

IlpenpHHT 061,eJU111eHHoro HHC'111Tyra JIJlepllhlX accne.ttoB&HHH . .lly6na 1988 

Ilepeao,n; J1.H.Bapa6aw. 

Kanarek T. et al. 
Proton and rr--Meson Spectra in CC-Interactions 
at 4.2 Ge V /c per Nucleon Momentum 

Pl-88-30 ·· 

The invariant cross sections of proton and ti~meson production 
have been measured at fixed angles in the rest system of the target 
nucleus versus the momenta of these particles for CC-interactions at 
4.2 GeV/c per nucleon. The spectra of protons and 11'--mesons emitted 
at angles, () , _of > 20 ° are described by an exponent of the type 
uHHe=Aexp(-P/P~(rr-)) . The parameters P~ and P0"-decrease with 
increasing () . The values of pg- are smaller than those of P~ in the 
corresponding angular intervals to 0- = 70°. The values of Pg and 
Po"- are similar for angles above 70°. 

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

~eprint of the Joint Institute for Nuclear Research. Dubna 1988 



.BBE)J;EHHE 

HacTo.R:man pa6oTa noCB.R:meHa aHa.JIH3Y cneKTp0B np0T0H0B H 17-: 

Me30H0B B na6opaTOpHOH CHCTeMe B yrJI0B0M HHTepeane OT 0 no 180° BO 
B3aHMonenCTBWIX .R:nep yrJiepona C, HMnyJibC0M 4,2 r3B/c Ha HYKJI0H C yr
JieponHOH MHilleHblO. IlpencTaBJiemii,ie cneKTpbI 0XBaTbIBalOT npaKTHllecKH 
noJIHbIH HHTepBaJI HMiiyJibCOB npoT0H0B H 0Tpm~aTeJibHbIX nH0H0B, KHHe
MaTHllecKH nocTynH&Iu nJI.R: 0:ccnenyeM&Ix CC-B3aHMoneucTBHH. 

B 3KcnepHMeHTax no H3ytteHHro Hnpo-HnepH&IX coynapeHHH, npoeo
n0:ew0:xc.R: Ha ny6HeHcKoM cHHxpocpa30TpoHe, aHaJIH3HpoBaJIHCb pacnpe
neneHWI np0T0H0B H TT :Me30HOB H3 o6JiaCTH cpparMeuTaUHH JIH6o .R:npa
MHWeHH 11 • 41 , JIH60 .R:,npa-cHap.R:na 15•71 • CneKTpbI npoT0H0B B WHp0K0M 
HHTepeane HMnyJibC0B H yrJI0B nonyqeHbI.B0 B3aHMonenCTBH.fIX .R:nep MeHb
WHX 3HeprHH (no 2,1 r3B) Ha yc1<opmene .B3BanaK (cM., HanpHMep, 181 ) • 

HcCJienoeauHIO cneKTpoe npoToHoB e HHTepeane no 1 r3B/c e a,npoH
HnepH&Ix B3aHMOneHCTBWIX noce.R:meHbI 3KCnepHMeHTbI, BbID0JIHeHHbie 
e HT:3<1> (cM., HanpHMep, pa6oTy 191 H cc&IJIKH e Hen). 

Hoe&1e proyJihTaT&I H3MepeHWI HHBapHauTHbIX cetteHHH peaKUHH 
pA ➔ p X H pA ➔ ,,±x ,nJI.R: HMnyJibC0B BT0pHIIHbIX np0T0H0B H rr--Me3o
H0B B HHTepeartax 0,6 + 1,83 r3B/c H 0,6 + 1,62 r3B/c COOTBeTCTBeHHO 
non ymoM .119° npH 3HeprnH nepBHIIH&Ix npoToHoB 10 r3B np0:eeneHb1 
B pa6oTax 1101. 

HHKJII03HBHbie pacnpe.n;eneHWI np0T0H0B H r,-:.Me30H0B no KHHeMa-
THttecKHM nepeMeHH&IM e CC-B3aHMonencTBH.R:x npH 4,2 r3B/c Ha HYKJI0H 
ony6JIHKOBaHLI e / 11 , 121. 

9KCilEPl1MEHT AJibHbI:0: MATEPHAJI 

HcnoJib30BaHbI cTepeocpoTorpacpHH, nonytteHH&Ie npH 06ny11eHHH neyx
MeTpoeou nponauoeou ny3&IpbKoeou KaMep&I JIB:3 OHHH HnpaMH yme
pona C HMnyJibC0M 4,2 r3B/c Ha HYKJI0H. 

B3aHMoneucTBH.fI Ha Hnpe yrnepona OT6HpaJIHCb H3 ecex co6&ITHH 
e nponaue cornacHo on0:cauHon pauee MeTon0:1<e 1111• Bcero 6&mo oTo6-
paHo 3342 co6&ITH.R:. 

Ha CHHMKax C nponauOBOH KaMepbI 3cpcpeKTHBHOCTb H,neHTHq>HKaQHH 
np0T0H0B 6JIH3Ka K 100% JIHWb ,nJI.fI HHTepeana HMnyJibC0B 0,15 + 0,5 r3B/c. 
IlpOTOHbI C HMnyJibC0M p na6 < 0,15 r3B/c B KaMepe He BHnH&I H3-3a Ma
nora npo6era (, < 2 MM). )J;JI.R: nonyqeHWI cneKTpa npoT0H0B e HHTepeane 
HMnyJibcoe e&1we 0,5 ;rfB/c.,,,.0:cnoJI&30B!Ulac& cnenyroma.R: npouenypa: 

ij ~trr~el!Stle'!f:i'. - 'CT''H''i' I 
(}1 P1'Pf)•!11,j'V ., ' '· ' -.,.~ .. ;, I 1 ..... ...,,, .,. .... .., ... u, _,.,_ , .. .',.;f.-'~· ... f 
ij iMSfJft'lOli=H,\ \ 

tTW ffit••--......._ -.H:111___ _ 



H3 pacnpeAeJieHHH OAH03apHAHhIX IlOJIO)KHTeJibHhIX l!aCTHU, KyAa BXOAHT 

npOTOHhl ( C npHMeCblO AeHTpOHOB H 11.nep _TPHTHH) H rr+-Me30Hbl C P na6 > 
0,5 r3B/c, BhlllHTaJIHCb pacnpeAeJieHHH 1T-Me30HOB C p nafi > 0,5 r3B/c. 

.Una CC-a3aHMOAeHCTBHH TaKOH no.nxo.n anonHe npaBoMepeH, nocKOJihKY 

cneKTPhI rr"t H 77-·Me30HOB AOJI)KHhI coanaAaTb. IlpHMeCb .neiiTpOHOB 

H 11,nep T?sHTHH cpeAH O.D;H03apH.D;HblX cpparMeHTOB COCTaBJIHeT He 6onee 
10 7 15% S,lS/. 1-fa cneKTpOB 6hIJIH HCKJIIOl!eHhl CTpHililHHrOBbie cpparMeHTbl 

11,npa-cHapa.na (P na6 > 3 r3B/ c H 0 nafi < 4° ) H 11,npa-MmueHH (P nafi < 
< 0,3 r3B/c) 

1111
. Bee oTpHUaTe.rrhHbie qacTHUhI a oTo6paHHhIX CC-B3aHMO· 

,neiicTBHHX Cl!HTaJIHCh ri--Me30HaMH. B nponaHoBoii KaMepe rr-Me30HhI 

Ha.D;e)KHO ~eHTHq>HUHpyIOTCH C HMilyJihCOM p nafi > 0,07 r3B/c. B .l\aJibHeH• 

rneM aHaJIH3e HCilOJib30BaHO -15000 npOTOHOB H -6000 1T-·Me30HOB • 

HMIIYJihCHhIE PACIIPE,UEJIEHHH IIPOTOHOB 

3aBHCHMOCTH HHBapHaHTHhIX cel!eHHH BblXOAa npOTOHOB aHHB = 
E/P 2d 2a / d pd {l OT HX HMilYJihca B na6opaTopHoii CHCTeMe AJIH q>HKCH· 

poBaHHbIX yrJIOBhIX HHTepBaJIOB IlOKa3aHhl Ha pHc.1-3. BHAHO, l!TO cpopMa 

cneKTpOB cymecTBeHHO 3aBHCHT OT yrna BbIJieTa npOTOHOB. IlpH MaJihIX 

yrnax ( 5 7 10°) HHBapHaHTHOe Cel!eHHe npOTOHOB cna6o MeHHeTCH BilJIOTb 
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AO 4 r3B/c, T.e. AO BeJIHllHHbI, COOT· 

BeTCTBYIDmeii HMnynhcy Ha HYKJIOH 

11.npa-cHapa,na. Bhlrne 4 r3B/c cneKTp 

3KCilOHeHQHaJibHO y6hrnaeT. IloHB· 

neHHe B CC-a3aHMo,neiicTBHHX npo

TOHOB C HMilYJihCaMH, npeBhIIllalOIUH· 

MH HMilYJibC HyKJIOHa B HaJieTaIOmeM 

H,npe ( B HarneM cnyqae AOJIH TaKHX 

npOTOHOB COCTaBJIHeT (10±1) %) , 

o6cy)K.D:anocb a pa6oTe 111 : . 

L(na 0 na6 Bhirne 10° cneKTphI 

npHHHMalOT Cila.D;aIOIUHH BHA H MoryT 

6bITb annpOKCHMHpOBaHhl 3KCilOHeH-

1)'1 1 l 1 1 l, I It 1 1i,l,i, 1 I 1 1 t 

Puc.I. HHeapuaHTHble ce'leHWl 6blXOOa 

npoToHoe e UHTepea.nax yuzoe 5°-,-10° (0), 
lif-,-2(? ( •) u 20°+30° ( x J e 3aeu

CUMOCTU OT UMnyllbCa npOTOHO6. 

1,0 2/l 3,0 4,0 5/l 6/) 

P,a& (r,B/e) 

* 1T-=Me30Hbl 63.HTbl U3 HeCKOJlbKO 60/lblUeU CTQTUC1UKU CC-co6bl1UU, 'leM npo-
TOHbl. 
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Puc.2. H11eapua1tmb1e ce11eHW1 ebzxooa 

npOTOHOB e UHTepea.nax yznoe 30°+ 
..,.40° ro 1. 4rf..,. 50° r• 1. 50°..,. 
-,-60 °(x J (a/,· 6a°+ 70° ( 0 ), 
70°-,-80° (•) (6) 6 3ll6UCUMOCTU 

OT UMnynbca npOTOHOe. 

~HTepean 

0nat5, 
rpaA 

~HTepean 

Pna6, 
f3B/c 

Pci, 2 
X /or.ca. 

10-20 
20-30 
3040 
40-50 
50-60 
60-70 
70-80 
80-90 
90-110 
110-130 
130-180 

0,84,0 
0,44,0 
0,3-3,4 
0,3-2,8 • 
0,3-2,4 
0,3-2,0 
0,3-1,6 
0,3-1,1 
0,3-1,1 
0,3-0,9 
0,3-0,9 

f3B/c 

1,14± 0,03 
0,60± 0,01 
0,42± 0,Dl 
0,31± 0,01 
0,24± 0,Dl 
0,19± 0,01 
0,12± 0,Dl 
0,12± 0,Dl 
0,101± 0,005 
0,081± 0,007 
0,082± 0,007 

1,4 
0,9 
1,0 
1,2 
1,8 
0,7 
3,9 
1,2 
1,7 
1,3 
1,2 
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P....s: cr,B/4) 

6 

Puc.3. HeapuaHTHble Ce'leHWl 6blXOOa 

npOTOHO6 6 UHTepea.nax 80°- 90° (•), 
90°+110°(0) (a); 110°7 130°(•), 
130°-;-180° (0) (6) 6 3ll6UCUMOC1U 

OT UMnynbca nporo11oe. 

~HTepean 

p na6, 
f3B/c 

0,5-2,6 
0,1-2,3 
0,1-1,8 
0,1-1,5 
0,1-1,3 
0,1-1,1 
0,1-1,1 
0,1-0,9 
0,1-0,7 
0,1-0,6 
0,1-0,5 

77-
P o' 
f3B/c 

0,36 ± 0,01 
0,31± 0,01 
0,26± 0,Dl 
0,21± 0,Dl 
0,156± 0,005 
0,138± 0,006 
0,121±0,007 
0,104± 0,007 
0,085± 0,005 
0,074± 0,005 
0,056± 0,004 

Ta611ufl(l 

2 
X /CT.CB, 

1,2 
1,8 
1,1 
0,6 
2,6 
0,6 
1,0 
1,3 
0,9 
1,4 
1,1 
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1,0 t\ 

~ 

• 4,2 r3B/4 
o 4,5 r,B/c 

Puc.4. 3aBUCUMOCTb napaMeTpa Pg {CM. 
TeKCT) OT yz11a Bbl/leTa npOTOHOB, • -

OaHHble -HaCTOllUJeU pa60Tbl, 0 - Pe:JYllb· 
TaTbl pa6oTb/31 . 

• 

~f ❖• 

~ 

Puc.5. Pacnpeoe.neHue no npooo11bHou 6b1cr

p0Te npOTOH0B, Bbl/leTalOUJUX noo YZllaMU 

8na6 > 20°. CTpe.nKou nOK<l3aHo 3H(llleHue l 
y na6 0/IJl CUCTeMbl 11eHTpa Mace HYKII0H -
HYKII0H. <?(~:l I I I I I I ♦ I I I I ' I I I j ' ·: 

~ ❖, '---' 
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TOH BH.lla ~Ha= Aexp (-P ;pg (8)) 3Ha11emm napaMeTpa P~(O), HHTep-
BaJJhI P naC5 , no KOTOpbIM npoaonnnacb annpoKCHMaUWI, H 3HalleHHH X 2 

Ha cTeneHb cao6onhI nnH q>HKCHpOBaHHblX yrnOBblX HHTepBaJJOB npttaeneHhI 
B Ta6nHQe. Ha pttc.1-3 proynhTaThl q>HTa noKa3aHhl npHMblMH nHHHHMH. 
3Ha11eHllil P~({J) yMeHLUialOTCH c yaenmeHtteM yrna ncnycKaHHH npoTOHOB 
npHMepHO no 110°' a nanee, B npenenax OIIItt6oK, OCTalOTCH nocTOHHHbIMH. 
nonyqeHHaH B HaUieM 3KcnepttMeHTe 3aBHCHMOCTb pg OT 8na6 ( 8na6 > 
> 20°) MH cneKTpOB npOTOHOB coananaeT C 3aBHCHMOCTblO poP OT yrna 

M 73/ . 
Bhmern npoTOHOB, nonyqeHHOH B pa6oTe nptt onncaHHH cneKTpoa npo-
TOHOB a HHTepaane 350 + 900 M3B/c MH CC-B3attMoneiicTBHH nptt 
4,5 r3B/c Ha HyKnOH (pttc.4). 

PacnpeneneHHe npoToHoB, BhineTa1011.mx non yrnaMH Onao > 20° no 
npononbHOH 6bICTpOTe (pttc.5)' noKa3bIBaeT, t{TO aHaJJH3HpyeMble HaMH 
cne1CTpbI B yKa3aHHOM yrnoBOM innepaane conep)IQlT npoTOHhl He TOnbKO 

H3 o6nacTH cpparMeHTaQHH Hnpa-MHUieHH, HO qacTHllHO H H3 ueHTpanbHOH 
o6nacnI, Kyna axonHT npOTOHhl H3 o6oHX cTanKHBaIDLUHXCH Hnep. 

HMI1Y JibCHblE PACTTPE)lEJIEHHR "--ME3OHOB 

J.iIHBapHaHTHhie ce11eHHH BbIXona "--Me30HOB B CC-coynapemmx B 3aBH
CHMOCTH OT HMnynLca B na6opaTOpHOH CHCTeMe noKa3aHhl Ha pttc.6-8. 
flptt MaJJhIX yrnax BbineTa TT--Me30HOB ceqeHHH MaJJO MeHHIOTCH MH pna6 
no 1 r3B/c, a nOTOM 6bICTpO y6bIBalOT. 
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10• . Puc.6. HHBapUaHTHble cet1eHUJl BblXOoa rr --
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♦ 

0 tO 

cc-n-+ ... 

• 5'..10· 
o 10•-zo• 
X 20"-30• 

2.0 P.na~. (rJB/c) 

Me:J0H08 6 UHTepea.nax YZ/106 5 +IO {.)' . 
]0°+20° (0 ), 20°+30° (x ), 6 3a6U· 

CUMOCTU OT UMny11bca TT-·Me30H06. 
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s10· 
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cc-n·+ ... 

• 30'-40' 

0 4o·-so• 
x 50'-60' 

. • -o' 
Puc. Z To J1Ce, I/TO Ha puc.6, iJll.R yz11oeb1x ~ 
UHTepBMOB 30°+40° {e). 40°+ ► ? 
+50° (0),50°+60° fx), 6 
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e 60,..· lO" 
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CC-• IT·+ ... \ 

o 70'- 80, 
0 110·-,1or 

6 

• 80'-90•· 
o13'J0·180.; 

B 

1.0 0 1.0 05 
PJta!l. (raB/c) 

¼ 
w 

10 

0 1.0 2.0 p A08. (r,B /c) 

Puc.8. To JICe, I/TO Ha puc.6, 0llll yz11oeb1x 

UHTepBa.nOB 60° + 70 o ( e), 90° + JJ0° 

(0) a); 70°+80° (•). 110°+130° 

(o) (6); 80°+90° (•). 130°+]80° 
(O) (B). 
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BbIWe 20° cneKTpbl 17 --Me3OHOB 3KCnOHeHJ:~HaJlhHO cna,naIOT C yaenH
qeHHeM P na5 • TaK :>Ke, KaK H AJIH npOTOHOB, cna,naHHe ycttnHBaeTCH no Me
pe BO3paCTaHHH _0na5 . AnnpOKCHMaQHH_HHBapHaHTHblX ceqemm cpyHKUHH 
'liHa= aexp(-P/P'[(0)) ,n;ana 3Ha'leHHH P~-, npe,n;cTaaneHHbie B Ta6nuue. 
IlapaMeTpbI P ;:- y6hmaroT annoTh ,n;o caMhIX 6on&wux yrnoa, o,n;HaKo y6b1-
BaHHe H.u;eT MeAJ}eHHee, qeM y napaMeTpa p ~ • 3Ha'leHH.II p ::-MeH&We BenH
'IHHbl PJ' ,n;nn He6on&wHx yrnoa, no Mepe yaentt'leHHH 0na5 3TH napaMeTpbI 
c6ntt:>Ka10Tc11 H B yrnoaoM ,n;Hana3oHe 70 + 80° coana,naroT. ,Un11 yrnoa Bhiwe 
80 ° p ~ H p :- 6nH3KH Me)K)];y co6oii, XOTH p :- CHCTeMaTH'lecKH MeHhWe 
P

0
P (cM. rn6nuuy). 

3AKmoqEHl1E 

Bo B3aHMO,n;eHCTBHHX 11,n;ep yrnepo,n;a C yrnepo,n;HOH MHWeHhlO npH HM
nyn&ce 4,2 r3B/c Ha HyKnoH cneKTphI acex npoToHoB c Pnati > Q,3 r3B/c, 
HcnycKaeMbIX no,n; yrnaMH 0na6 > 20° (3_TO 45% npOTOHOB)' MoryT 6bITh 
(>DHCaHhl 3KCnoHeHTOH BH,n;a aHHB = A exp (-p/pg (0)). 3Ha'leHHH napaMeTpOB 
~(0)y6hIBaIOT C yaenH'leHHeM yrna BbmeTa npOTOHOB OT 20° ,n;o 110°' a B 
HHTepaane 110°+180° OCTaIOTCH nOCTOHHHblMH. 

3Ha'leHHH napaMeTpOB p~ (0) npH COOTBeTCTBYIOIUHX yrnax coana.naroT 
C aenH'IHHaMH p~ (0) ' nony'leHHhIMH B pa6oTe13/ npH onHCaHHH cneKTpOB 
npoTOHOB B orpauH'IeHHOM HHTepaane HMnyn&coa (350 + 900 M3B/c) a CC
B3attMo,n;eiicmHHx nptt HMnyn&ce 4,5 r3B/c Ha HyKnoH. 

IlpH <pHKCHpOBaHHOM yrne BhineTa ( () na6 > 20°) 0,D;HOH 3KcnoHeHTOH 
onHCbIBaeTCH HMnyn&CHblH cneKTp, BKnlO'laIOIUHH - npoTOHbl He TOnhKO OT 
<pparMeHTaQHH H.n;pa-MHWeHH, HO H qacTH'IHO H3 ueHTpanbHOH o6nacTH no 
npo,n;OnbHOH 6blCTpOTe, Ky,n;a nona,naIOT npOTOHbl OT <pparMeHTaQHH o6oux 
CTaJIKHBaIOIUHXCH H,n;ep. · 

CneKTphI 11- -Me3OHOB (P 86 > 0,1 r3B/c) H3 Tex :>Ke CC-coy,n;apeHttii 
npH yrnax 0na6 > 20° (3TO 68~ acex 17--Me3OHOB) TaK:>Ke onHCbIBalOTCH 
3KcnoHeHTOH C napaMeTpaMH p 17-( 0 ) ' y6hma101UHMH C yaentt'leHHeM 

0 -
0na6 OT 20 ° ,n;o 180°. 3Ha'leHHH napaMeTpoa P ~ MeH&We aenH'IHH Pg 
B COOTBeTCTBYIOIUHX yrllOBbIX HHTepaanax ,n;o 0 na6 = 70° . .[{nH yrnoB BbIWe 
70° 3Ha'leHHH Pg H Pg 6ntt3KH Me)K)];y co6oii. 
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Ilo,n;o6Hoe cooTHoweHHe napaMeTpoa Pg H P O AJIH yrnoa 6on&we 
90° Ha6n10,n;anoch B npoToH;1nepHbIX B3aHMO,n;eiiCTBHHX, HanpHMep B pAf -
coy,n;apeHHHX nptt 8,9 r3B/c 

21 
H 10 r3B 1101 • Ilptt 3TOM caMH napaMeTpbI 

Pif HP~- , onpe,n;eneHHhie HaMli, a npe,n;enax - 10% norpewHocTeii coana
,n;aroT C COOTBeTCTBYIOIUHMH napaMeTpaMH H3 pa6oT 12,101• 

ABTOpbl pa60ThI131 y:>Ke OTMe'laJIH, 'ITO HMeeT MeCTO no,n;o6He <pOpMbl 
cneKTpOB niOTOHOB B o6naCTH yrnoa 0na6 > 90° KaK ,n;nH npOTOH-H.n;epHbIX 
(4 r3B/c11 

/ H 7,5 r3B/c 1151)' TaK H ,n;nH H,n;po-11,n;epHblX B3aHMO,n;eHCTBHH 
npH 4,5 r3B/c Ha HYKnOH. 

113 cpaBHeHlm HaWHX proyn&TaTOB C ,D;aHHbIMH pa6oT121 H / lO/ auano
rHIJHOe 3aKnIO'leHHe MOiKHO c,n;enaTh OTHOCHTenbHO cneKTpOB 17- -Me3OHOB, 
ucnycKaeMbIX no,n; yrnaMH Onal5 > 90°. 
6 
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ABTOpbl Bbipa:>KaIOT 6naro,n;apHOCTh E.EapTKe 3a none3Hbie o6cy:>K,D;eHHH, 
yqacTHHKaM COTpy,n;HH'leCTBa no Hccne.n;oBaHHIO Ha ,n;ayxMeTpOBOH nponauo
BOH KaMepe 3a nonyqeHtte 3KcnepttMeHTan&Horo MaTepuana, na6opauTaM 3a 
npocMoTp nneHoK H H3MepeHHe co6bITHH, 11.11.3aiiueaoii, 3.B.Ca<ppoHoaoii 
3a nOMOIUh B o<popMneHHH pyKOnHCH. 
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