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BBE,QEHHE 

Hay4eH~e npo~ecca MHO~eCTBeHHoro po~AeH~~ BTOPH4H~x 4aCTH~ 

B aAPOH-HyKnOHH~X ~ aAPOH-~AepH~X B3a~MOAe~CTBH~X np~ B~COKHX 
3Hepr~~x ~MeeT 6onbwoe 3Ha4eH~e An~ noH~MaHH~ MexaHH3Ma cHnb
H~x B3a~MOAe~CTB~~ H BHyTpeHHe~ KBapK-rn~OHHO~ CTPYKTYP~ CTan
K~Ba~~~XC~ 06oeKTOB. 

3Kcnep~MeHT~ np~ B~COK~X 3Hepr~~X xapaKTep~3Y~TC~ 6onbWHM 
3Ha4eH~eM aenH4HH~ nonHo~ 3HeprH~ a cHcTeMe ~eHTpa Mace w, · 
onpeAen~eMo~ cneAYID~e~ $opMyno~: 

w yS, /1/ 

s ( p a + pb )2 = 2 E a mb + m; + m ~ ' 121 

rAe Pa H pb - 4eT~pexMepH~e HMnynbC~ B3aHMOAe~CTBY~~HX o6oeK
TOB, Ea - 3HeprH~ HaneTa~~e~ 4aCT~~~. maH mb- Mace~ cHaP~Aa H 
MHWeH~. Ha $OPMYn~ /2/ BHAHO, 4To npH 6onbw~x 3HeprH~x aen~4H
Ha 8 B OCHOBHOM onpeAen~eTC~ npOH3BeAeHHeM 3HeprHH HaneTa~~e~ 
4aCTH~~ H MaCC~ MHWeHH. 3To 03Ha4aeT, 4TO 6onbWOe 3Ha4eHHe 
__ ,.,lt-1~ '"l.ll_r"'_14o• "_,._...,.,.- .... ....,"'P',...,., t•P"''t-f .,...,, .......... l, ,,,.,.,........,,_.,I_LJI"'"" ""tl ......... r-, .. ,, oJ-.r"'l.-._ ''""'""''-'"' -··-t""· ...... H __ , ..... '-'-·-~· ,.,,,,., IIJ ·-··· , __ ,,,,-._,,,,11 ""''"-'t-'' ,.,,., ......... ,_ 

Ta~~e~ 4aCTH~~, HflH nOA60pOM 6onbWOrO 3Ha4eHH~ MaCCbl M~WeHH. 
B aAPOH-~AePHbiX B3aHMOAe~cTB~~x npH BbiCOKHX 3HeprH~x a npo

~ecce CTOnKHOBeHH~ MoryT 3$$eKT~BHO Y4aCTBOBaTb HeCKOflbKO HyK
nOHOB ~Apa-M~weH~, TO ecTb nony4aeTc~ 6onbwoe 3Ha4eHHe Mace~ 
M~weH~ no cpaaHeHHID c aApoH-HyKnoHH~M aaa~MOAe~cTBHeM. Macca 
M~WeH~ /a eA~H~~aX HYKflOHHO~ MaCCbl/ onpeAen~eTC~ cneAy~~HM 
o6paaoM: 

n 
:£ (E- p11 )i 
= 1 /3/ Mt ------ t 

mp 

rAe E ~ p - 3Hepr~~ ~ nPOAOnbH~~ ~Mnynbc BTopH4Ho~ 4aCTH~bl, 
II 

n- 4~Cfl0 BTOP~4H~X 4aCTH~, ffip - Macca npOTOHa. 
npoBeAeHH~~ B pa6oTe/l/ aHan~3 noKa3an, 4TO 4HCneHHOe 3Ha-

4eH~e Mace~ M~WeH~ An~ TT- C-saa~MOAe~CTB~~ np~ 40 r38/c' Bbi-
4~CneHHoe no $opMyne /3/ An~ aapR>KeHHbiX 4aCT~~, Aocr~raeT 8-
HyKnoHH~x MaCe. 3TO AaeT HaM B03MO~HOCTb nony4eHHR 60flbW~X 
3Ha4eH~~ nonHo~ 3Hepr~~ a c~creMe ~eMTpa Mace: 
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S .. S • Mch 
rrc 11p t ' 

S _ ::: 2E _m • 
TTp TT p /4/ 

HacroA~aR pa6ora A8nAeTcA npRMWM npoAon~eHHeM npeAWAY~eA 
pa60Tbl/l/. B HeA HCCfleAy~TCR 3a8HCHMOCTH OT nonHoA 3HeprHH 
W

17
-c = VS 17--;; cpeAHHX-.-3Ha4eHHA MHO~eCT8eHHOCTH 1.1 nonepe4HbiX HM

nynbC08 8TOPH4H~X TT--Me30H08, o6pa308aHHWX 8 TT-C-B3aHMOAeA
CTBHRX npH 40 r3B/c. nony4eHHWe pe3yflbTaT~ Cpa8~H8a~TCR C Te
opeTH4eCKHMH npeACKa3aHHAMH KXn nony~ecrKoro npo~ecca/2/. 

METOn~KA 3KCnEP~MEHTA 

3KcnepHMeHranbHWA MarepHan 6wn nony4eH c noMO~b~ A8YXMer
po8oA nponaHoeoA nyawpbK08oA KaMepw flB3 O~R~, o6ny4eHHoA ny4-
KOM rr--Me30H08 C HMnYflbCOM 40 r3B/c Ha cepnyXOBCKOM YCKOPHTe
ne. B pa6ore HccneAy~TCH xapaKrepHCTHKH 8TOPH4H~x nHoHo8, o6-
paao8aHHwx 8 cneAY~~Hx peaK~HHx: 

rr-+c _, rr 1 +x. /5/ 

CTaTHCTHKa C06WTHA, HCnOflb308aHHWX B 3TOA pa6ore, COCTa8-
nHeT 11048 TT-C-eaaHMOAeAcr8HA. MeTOAH4eCKHe oco6eHHOCTH 3KC
nepHMeHra nOAP06Ho onHcaHw 8 pa6ore 111 . 

0 nOflY~ECTKOM nPOUECCE 

B pa6ore 121 6~na onHcaHa AOBOflbHO npocraH 1.1 HarnHAHaR Kap
THHa npocTpaHCTBeHHO-BpeMeHHOrO pa3BHTHH npo~ecca MHO~eCT8eH
HOrO PO~AeHHH 4aCTH~. 6wno noKa3aHo, 4TO B aAPOH-aAPOHHWX 
83aHMOAeACT8HHX npH 8WCOKHX 3HeprHHX 8TOpH4HWe 4aCTH~~ o6pa-
3Y~TCH KaK 8 pe3yflbTaTe ~eCTKOrO CTOflKHOBeHHR, TaK 1.1 B peaynb
TaTe nonymecrKoro npo~ecca. noA nony~ecTKHM npo~eccoM noHHMa
eTCH CTOflKHOBeHHe, B KOTOPOM He60flbWaH 4aCTb nepBOHa4aflbHOA 
3HeprHH y4aCT8yeT B ~eCTKOM COYAapeHHH, TO eCTb HAeT npo~ecc 
c ManbtM 3Ha4eHHeM c)leAHMaHo8CKoA nepeMeHHoA x /x << 1 I. 

THnH4HOe aAPO~-aAPOHHO~ 83aHMOAeACTBHe C4HTaeTCH MHrKHM 
npo~eCCOM, KOTOp~A npOHCXOAHT Ha 6onbWHX paCCTORHHRX Me~AY 
CTaflKI.18a~~HMHCH o6beKTaMH r<so!t)_Rhadron , rAe TeOPHH B03My~e
tir~A /TB/ KXn He Mo~eT 6btTb npHMeHeHa, 1.1 HMeer 6onbwoe ce4eHHe 
JsoH)_R~. C APYroA CTOPOHW, WHPOKO o6cy~AaeMwA B nocneAHHe 

rOAW ~eCTKHA npo~ecc HBflHeTCH npo~eCCOM, B KOTOPOM CHflbHO BHp
Tyanb~A o6beKT q2 » 1/R~, 1.1 no3TOMY c MaflbiM pa3MepoM nopRA
Ka 1/yq2 << Rh 83aHMOAeAcr8yer c aAPOHOM 1.1 8 peaynbTaTe eaaH
MOAeAcT8HH o6paayercR 4aCTH~a c x - 1 • TaKoA npo~ecc npoHcxo-

,• ..... ........___. ___ ··- ·····.-, ....... -~ .... 
il Ut;•: :: :> ·-:....-: 
4 tu.-.., . 
a. ~ ·~ T .~,_ ~· 
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. (hard> ;v-::r AII1T Ha MallOM paCCTORH111111 r - 1 q , 111 n03TOMY MO>KeT aHa11111-' 
3111poeaTbCR c noMo~b~ TB K~. Ce~eHII1e 3Toro npo~ecca RBnReTCR 
Mallo~ eemt4111HO~ Jhard)- 1/ q << R h· 0AHaKo npo~ecc, KoTopbl~ as
Topw121 Ha3b1Ba~T noJly>KeCTKII1M, B KOTOPOM He6ollbWaR 4aCTb nep
BII14HOrO aAPOHa /X <<1/ y4aCTByeT B >KeCTKOM COYAapeH111111, HeRB
JlReTCR peAKII1M, TaK KaK np111 X<< 1 MO>KeT 6b1Tb MHOrO napTOHOB 
c Mallb1MII1 paaMepaMII1 nopR;qKa 1/y'Q!" 111 c MallbiM ce4eH1!1eM u arton .. 1/q:: 
nonHoe Ce4eH111e 3Toro npo~ecca MO>KeT fibiTb AOCTaT04HO ~OJlbWII1M, 

(semihard) R2 ~ TO eCTb U .. h' 0TC~Aa B111AHO, 4TO noJly>KeCTKII1111 npo~ecc 
111MeeT He4TO ofi~ee C MRrKII1M npo~eCCOM, HO He RBJlReTCR TaKOBbiM, 

.TaK KaK n01lY>KeCTKII1e npOL.\eCCbl npOII1CXOART Ha .MallbiX 
paCCTORHII1RX ,nOPRAKa r(semihara)- 1/..;'7«~ 111, CJleAOBaTellbHO, 111X 
MO>KHO Bb14111CllRTb no TB KXA. 

TaKII1M o6pa30M, a TeopeTII14eCKO~ pa6oTe 121 enepable 6blllO no
KaaaHo, 4TO nOllY>KeCTKOe COYAapeHII1e He RBJlReTCR feAKII1M npo~ec
COM 111 T111nii14HOe aAPOHHOe B3aii1MOAe~CTBII1e /c a- Rh/ MO>KeT 6b1Tb 
111CC11eAoBaHo c noMo~b~ TB KXA. 

CornaCHO OCHOBHO~ 111Aee 3TO~ pa60Tbl B pe3YllbTaTe nony>KeCT
KOrO COyAapeHII1R o6paay~TCR rJl~OHHble CTpyll1 C OTHOCII1TeJlbHO 60llb
W111MII1 nonepe4HbiMII1 111MnyllbCaMII1 

by'liiS 
q - e t /6/ 

111 Ce4eHII1eM, cpaBHII1MbiM C reoMeTpll14eCK111M pa3MepOM aApOHOB /TO 
Pt:"T~ r: "i.u~ /. 3"!"0 :!~!~~0:::;!~-r ~ y2e!':!~·-:::::!-:~~:c :.~:.,1::~;-v ~;;a~\:.~~;..•n 
nonepe4HbiX 111MnY1lbCOB /11111111 KBaApaTOB nonepe4HbiX 111MnyllbCOB/ 
BTOPII14Hb1X 4aCTII1~ C yeeJ11114eH111eM nollHO~ 3Heprll1111 8 : 

b..;'ln S 
< Pt > - e 

2 2bvhl 
< Pt > - e 

171 

!81 

a TaK>Ke K pocTy cpeAHero 3Ha4eHII1R MHO>KeCTBeHHOCTII1 BTOPII14Hb1X 
4aCTII1~: 

2b~ 
<n> -e . 

CornacHo TeopeTII14ecKo~ o~eHKe napaMeTp b = 1 ,26
121 

. 

3ABHCHMOCTb CPEAHHX XAPAKTEPHCTHK n±-ME30HOB 
OT 3HEPrHH B CHCTEME UEHTPA MACC 

C ~ellb~ 1113y4eH111R 3HepreTII14eCKO~ 3aBII1CII1MOCTII1 111 cpaBHeHII1R 

/9/ 

C npeACKa3aHII1eM TeopeTII14eCKO~ MOAenl21 Ha PII1C. 1 npii1BOA111TCR 
3aBII1CHMOCTb cpeAHII1X 3Ha4eH111~ MHO>KeCTBeHHOCTII1 BTOpii14HbiX rr± -Me-

4 

I 
<n ' .l 

12 'ir± 

10 

8 

5 

4 

2 
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u)

77
_

0
( rss) 

B coorseTCTB~~ c npeACKa3aH~eM 

PHc. I. 3aBHCHMOCTh cpeg

HeH MHO~eCTBeHHOCTH TT±_ 

Me30HOB OT llOflHOH 3HeprHH 

B CHCTeMe QeHTpa MaCe, 

KpHBaH - pegynhTaT annpo

KCHMaQHH 3KCnepHMeHTanh

HbiX gaHHbiX <PopMynoH I I 0/. 

30HOB, o6pa30BaHHbiX 
B rr-C-s3a~MoAe~CTB~RX 

np~ 40 r3B/c, OT Be11~4~
Hbl nOllHO~ 3Hepr~~ B C~C
TeMe lleHTPa Mace W77-c = 
= y' 8 TT -c -, Bbl4~ CJleHHO~ no 
¢opMyne /4/. 3Kcnep~MeH
TallbHble AaHHble B3RTbl ~3 

oa6oTbl 111 . 
TeopeT~4eCKO~ MOAell~ /¢opMy-

Jla /9// 3KCnep~MeHTallbHaR 3aB~C~MOCTb 6w11a annPOKC~M~poeaHa 
¢OPMY110~ 

< n"±> = n0 

2tJVIn srrc 
+ ae /10/ 

6bill~ nony4eHbl cneAYIOll\~e 3Ha4eH~R napaMeTpos: n 1' = 3, 83.:!:_0, 18, 
a= 0,0086+0,0048 ~ b = 1 ,37+0,12. np~ 3TOM X Ha OAHY cre
neHb cso6oAbl nony4~nocb pasHbiM 0, 76. B~AHO, 4TO ¢opMyna /1 0/ 
xopowo on~cwsaeT 3Kcnep~MeHTallbHY~ 3as~c~MoCTb cpeAHe~ MHo
mecrseHHocr~ or sen~4~Hbl w _

0 
~ napaMerp b s npeAenax ow~6K~ 

cornacyeTcR c reopeT~4eCKo~ olleHKo~ /breop = 1 ,26/. 
Ha p~c. 2a,6 np~BOARTCR 3aB~C~MOCT~ cpeAH~X 3Ha4eHII1~ none

+ 
pe4Hb1X ~MnyJlbCOB ~ KBaAPaTOB nonepe4Hb1X ~MnyllbCOB rr--Me30HOB 
~3 peaKll~~ /5/ oT nonHo~ 3Hepr~~ wrr-c· 

B COOTBeTCTB~~ C TeopeT~4eCK~M~ ¢opMyllaM~ /7/ ~ /8/ 3T~ 
3aB~C~MOCT~ 6wn~ annpoKC~M~poeaHw ¢opMynaM~ cneAYIO~ero BII1Aa: 

< p t > 
b 1y'In s -c 

<p > + ale " 
ot , 

/11/ 

b 2 VInS 77 -c 
< P 2 > = < p2 > + a e /12/ 

t ot 2 

-nony4eHHble 3Ha4eH~R napaMeTpOB ~ X2 Ha OAHY CTeneHb CB060Abl 
np~BeAeHbl a Ta6n. 1 ~ 2. H3 p~c. 2a,6 ~ Ta6n. 1 ~ 2 B111AHO, 
4TO 3aB~C~MOCT~ cpeAH~X 3Ha4eH~~ nonepe4HWX ~MnyJlbCOB ~ KBaA
paTOB nonepe4HbiX ~MnyllbCOB OT nOJlliO~ 3Hepr~~ B CII1CTeMe 4eHTpa 
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Pac. 2. 3aBHCHMOCTb oT 
nonHOH 3HeprHH B CHCTeMe 
ueaTpa Mace a/ cpegaax 
3HaqeHHH nonepeqahlX HM
nynhcoB, 6/ cpegaax 3Ha
qeHHH KBagpaTOB nonepeq
HhlX HMfiYnbCOB 'fT ± -Me30-
HOB, o6pa30BaHHhlX B 'ft- C- 1 
B3aHMOAeHCTBHHX (0) H 
e+e-- aHHHrHnHUHH (•). 
KpHB&Ie - pe3ynhTaT annpoK
CHMaUHH 3KCnepHMeHTanbHb~ 
gaHHb~ cPOPMYnaMH /1 1/ 

0.1 

0.0 

nso~ a 
H /12/ COOTBeTCTBeHHO. 

~ 0.45~ t 
.d 
"' ~ 0.40 .. 

!'l' 
cr' 035 
v 

030 

j 1 • , , , I 1 ·~ 1 I I I l 
a25; ' ' 5 10 15 2 30 

w (f3B) 

Ta6naua I 
3HaqeHHH napaMeTpOB B clJopMyne /1 1/ AnH < p t > 

PeaKUHH <Pot> al ht x. 2/cT.ca. 

'ft-C 0,246+0,035 0,017+0,02 0,96+0,30 0,8 
e+e- 0,253~0,035 0,00093~0,00014 1,95~0,56 I , 2 

2 
Ta6naua 2 

3HaqeHHH napaMeTpOB B $opMyJJe /12/ AnH < p t > 

PeaKUHH < p2 > a2 b2 )(2 /CT • Cl • ot 
1 

'ft-c o, 132.!_0,015 0,0006+0,0002 2,5+0,5 0,8 
e+e- 0,113.!_0,016 0,000020~0,000005 3,5~0,5 I ,0 
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MaCC W'ft-C XOPOWO OnHC~8a~TCR ~OpMynaMH /11/ ~ /12/. npH 3TOM 
3Ha4eHHR napaMeTP08 b i H b 2 8 npeAenax OWH60K He npOTH80pe4aT 
Teopent4ecKol:1 o4eHKe I b 1 ::: b2 /2 ::: bTeop= 1 ,26/. 

C 4enb~ cpa8HeHHR HaWHX ~KCnepHMeHTanbH~X pe3ynbTaT08 
c cooT8eTCT8y~~qHMH AaHHbtMH H3 APYrHx 3KcnepHMeHT08 Ha pHc. 2a ,6 
npH80ARTCR TaK*e 3aBHCHMOCTH OT nonHOH 3HeprHH B CHCTeMe ~eHT
pa Mace W8+8- cpeAHHX 3Ha4eHHH nonepe4H~X HMnynbCOB H K8aApa
T08 nonepe4H~X HMnynbC08 3aPR*eHH~X 4aCTH4, o6pa308aHH~X 8 

e+e--aHHHrHnR~H~. 3KCnepHMeHTaflbH~H MaTepHan 6~n B3RT H3 pa-
6oT~/S/. 3KCnepHMeHT npoBeAeH npH 7 pa3flH4H~X 3Ha4eHHRX non
HOH 3HeprHH /OT 12 AO 41,5 r3B/. CnnoWH~e KPH8~e Ha PHC. 2a,6 
COOT8eTCT8y~T annpOKCHMa~HH 3KcnepHMeHTaflbH~X 3a8HCHMOCTeH 
~OpMynaMH /11/ H /12/. 4HcneHH~e 3Ha4eHHR napaMeTpOB H )(2 Ha 
OAHY CTeneHb CB060A~ npHBOARTCR B Ta6n. 1 H 2. H3 3THX Ta6nH4 
BHAHO, 4TO TaK *e, KaK H 8 cny4ae 'ft-C-B3aHMO~eHCTBHH, 3Hepre
TH4eCKaR 3a8HCHMOCTb CpeAHHX 3Ha4eHHH nonepe4H~X HMnynbC08 H 
K8aApaT08 nonepe4H~X HMnYflbCOB 8TOPH4H~X 3aPR*eHH~X 4aCTH4, 
o6pa3o8aHH~x a e+e--aHHHrHnR4HH, Mo*eT 6~Tb onHcaHa ~opMyna
MH /11/ H_/12/, OAHaKo c APYrHMH 3Ha4eHHRMH napaMeTpoe b1 H b2, 
4eM AnR " C-aaaHMOAei:1cTBHH . 

CneAyeT oTMeTHTb, 4To cpeAHHe 3Ha4eHHR nonepe4H~x HMnynbcoa 
'ft±-Me30HOB 8 ~C-83aHMOAeHCTBHRX Cy~qeCT8eHHO 6onbwe, 4eM 8 
e+e--aHHHrHflR4HH npH TaKHX *e nonH~X 3HeprHRX W . 

PACnPE~EflEHHR no KBAaPATAM nonEPE4H~X HMnYflbCOB 

Ha pHc. 3 npeACTasneH~ pacnpeAeneHHR no KBaApaTaM nonepe4-
H~x HMnYflbC08 8TOPH4H~X 'ft±-Me30HOB H3 'ft-C-83aHMOAeHCT8HH 
AflR A8YX pa3flH4H~X HHTep8anos nonHOH 3HeprHH 8 C.4.M.: W'ft-C ~ 
$. 8, 7 r3B H 17,4 ~ W'ft -c S 19,5 r3B, 4TO COOT8eTCTByeT ~:fHTepaa

naM no Macce MHWeHH 0~1 H 4~5. H3 PHC. 3 8HAHO, 4TO C ysenH-
4eHHeM w - 0 pacnpeAeneHHe no K8aAPaTaM nonepe4H~x HMnynbC08 
3~eTHo ywHpReTcR. TaKoe no8eAeHHe pacnpeAene~HR no p~ AflR 
" C-a3aHMOAei:1cT8HH Ka4eCT8eHHO cornacyeTcR c 3HepreTH4eCKOH 
3aBHCHMOCTb~ 3Toro pacnpeAeneHHR, nony4eHHOH AflR aAPOH-aApoH
H~x B3aHMOAeHCT8HH H e+e--af"!HHrHnR4HH 14• 51 • 

CornacHo KX~ yw~peHHe pacnpeAeneHHR no KBaAPaTaM nonepe4-
H~x HMnyflbCOB BTOPH4H~X 4aCTH~ C ysenH4eHHeM W06bRCHReTCR 
TOpM03H~M H3flY4eHHeM MRrKHX H *eCTKHX rn~OH08, o6pa3Y~IqHXCR 
B npo4ecce CTOflKHOBeHHR. 

Ha ocHoae KsapK-napToHHOH MOAenH /IS, 7/ HHBapHaHTHoe AH~~e
peH~HanbHoe ce4eHHe 83aHMOAei:1cTBHR A8YX o6beKT08 /I H II/ Mo
*eT 6~Tb 3anHcaHo a cneAy~eM BHAe: 
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PHc. 3. PacnpeAeneHHH no 

KBaApaTaM nonepe'IHbiX HMnynb

coB TT LMe30HOB, 06pa30BaH

Hblli B TT-C-B3aHMOAeHCTBHHX, 

AnH ABYX HHTepBanOB nonHOll 

3HeprHH B CHCTeMe ~eHTpa 

Mace: w 11 - c ::; 8, 7 f3B ( •) , 

17,4::; WIT_C.$19,5 f3B (0). 
KpHBbJe - pe3ynhTaT arrnpoK

CHMa~HH 3KCnepHMeHTanbHblX 

AaHHblli ¢opMynoil I 16 I . 

E _!!~ - F I ( x, Z ) FII (X, Z ) f ( x, z ) - da
2 

, 
dp dpt 

/13/ 

2n 2n. 
rAe X=~', Z= ~_:, F1(x,z) 1-1 Fn(x,z)- CTPYKTYPHbte ¢YHKU.VIH 

vS ..;s 
B3aHMOAe~CTBy~~Y1X 06beKTOB, :C(x,z)- (j:JyHKI.J,¥1~ (j:JparMeHTaU,HVI 

da 
napTOHOB B aAPOHbl, ~- - Ce4eHHe napToH-napTOHHOro B3aVIMQ

Pt 
Ae~CTB¥1~. ¢yHKI.J,HH F (z) 1-1 :i)(z) 4acTo napaMeTp¥13Y~T cneAY~~HM 
o6pa3oM 181 : 

1 

ml 
F.(z)_(l-z) 

1 z nt 

:De z ) -
(1 - z) m2 

z0 2 

Ce4eHHe napToH-napToHHoro e3aHMOAe~cTBHR HMeeT BVIA 

.k_ -
dp2 

t 

2 
ag(Q ) 

p4 
t 

/14a/ 

/146/ 

/15/ 

HcXOAR ¥13 3aBVICHMOCTe~ /14/+/15/ 3KCnepHMeHTanbHwe pac
npeAeneHHR no nonepe4HWM HMnynbcaM 6wn1-1 onHcaHw ¢opMyno~ cne
AY~~ero BHAa: 

8 

1 ~N 

N" ~P2 
t 

A /16/ 

4HcneHHwe 3Ha4eHHR napaMeTpoe A, m, n H x2 Ha OAHY cTeneHb 
CB060AW npHBeAeHw B Ta6n. 3. H3 3TO~ Ta6nHU,bl BHAHO, 4TO C yee
nH4eHHeM nonHo~ 3HeprHH w11- 0 napaMeTp m cy~ecTeeHHo Bo3pacTa
eT, a napaMeTp n npaKTH4eCKH OCTaeTCR noCTORHHWM .. Pe3ynbTaT 
annpOKCHMaU,HH npeACTaBneH Ha pHC. 3. 

Ta6nHn;a 3 
3HaqeHHH napaMeTpOB B ¢opMyne /16/ 

w
11

_
0

, f3B A m n x. 2 I CT. ce. 
---
~8,7 0,017+0,006 II , 5.:!:_0, 6 1,9+0,1 0,8 

17,4:::;;~19,5 0. 003 i£0, 0002 24,0.:!:_0,8 1,9:!0,3 0,4 

/2/ 
B pa6oTe noKa3aHo, 4TO pacnpeAeneHHR no nonepe4HwM HM-

nynbcaM BTOpH4HWX 4aCTHU, npH BWCOKHX 3HeprHRX B pe3ynbTaTe 
nony~ecTKoro npou,ecca 6YAYT naAaTb MeAneHHee, 4eM 1/p~. npH
BeAeHHwe e Ta6n. 3 3Ha4eHHR napaMeTpa n noKa3wBa~T, 4To nony-
4eHHwe HaMH pe3ynbTaTW HaXOARTCR B Ka4eCTBeHHOM COrnaCHH 
C 3THM npeACKa3aHHeM. 

3AKJ1104EHHE 

1. 3HepreTH4eCKHe 3aBHCHMOCTH CPeAHHX MHO~eCTBeHHOCTe~ H 
cpeAHHX 3Ha4eHH~ nonepe4HWX HMnynbCOB /HnH KBanpaTOB nonepe4-
HWX HMnynbCOB/ TT~Me30HOB, o6pa3oBaHHWX B TT-C-B3aHMOAe~CTBH
RX npH 40 r3B/c, H BTOpH4HWX 3aPR~eHHWX 4aCTHU,, o6pa30BaHHWX 
B e+e--aHHHrHnRU,H¥1 npH BWCOKO~ 3HeprHH, XOPOWO OnHCWBa~TCR 
3KCnOHeHU,HanbHWMH (j:JyHKU,HRM¥1 /Q:JopMynw /10/, /11/ H /12//, 
npeACKa3weaeMwMH TB KXA nony~ecTKoro npou,ecca/2/ . 

2. C yBenH4eHHeM 3HeprHH w
11

-C Ha6n~AaeTCR cy~eCTBeHHOe 
YWHpeHHe pacnpeAeneHHR no KBaApaTaM nonepe4HWX HMnynbCOB BTO
PH4HWX "± -Me3oHOB 1113 "- C-s3aHMOAe~cTBH~. 

PacnpeAeneHHR no KBaApaTaM nonepe4Hwx HMnYnbcoe xopowo onH
cwea~TCR QJOpMyno~ /16/. C pOCTOM BenH4HHW W11-c 3Ha4eHHe napa
MeTpa m B 3TO~ (j:JOpMyne Cy~eCTBeHHO yeenH4HBaeTCR, a napaMeTp 
n B npeAenax 3KCnepHMeHTanbHWX OWH60K npaKTH4eCKH He MeHReTCR. 

TaKoe ywHpeHHe pacnpeAeneHHR no KBaAPaTaM nonepe4Hwx HM
nynbcoe BTOpH4HWX 4aCTH4 Ha6n~AaeTCR TaK~e B aAPOH-aAPOHHWX 
B3aHMOAe~CTBH~X H e+e--aHHHrHnRU,H¥1 npH BWCOKO~ 3HeprHH H HH-
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TepnpeT~pyeTCH KaK pe3ynbTaT TOPM03Horo ~3ny4eH~H rn~oHo8, 
o6pa3o8aHH~x 8 npouecce cTonKH08eH~H. 

TaK~M o6pa3oM, 3Kcnep~MeHTanbH~e pe3ynbTaT~, nony4eHH~e 

8 3To~ pa6oTe, ~ ~x cornac~e c npeACKa3aH~eM TB KXn, no-8~

A~MOMY, Aa~T yKa3aH~e Ha 803MomHoe npoH8neH~e rn~oHH~x cTe
neHe~ C8060A~ 8 AaHHOM 3KCnep~MeHTe. 

A8TOP~ 8~pama~T 6naroAapHdCTb 8CeMy KonneKT~8y COTPYAH~-
4eCT8a no ~ccneA08aH~HM Ha 2-MeTp080~ nponaH080~ KaMepe nB3 
OHRH 3a npeAOCTa8neH~e 3Kcnep~MeHTanbHoro MaTep~ana ~ none3Hble 
o6cymAeH~H. 
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BaaTap U. H gp. Pl-88-469 
+ 3aBHCHMOCTb xapaKTepHCTHK rr--Me30HOB, OopasoBaHHb~ 

B rr-C-BsaHMOge:iicTBH.HX npH 40 fsB/ C, OT llOJIHOH 3HeprHH 
B cHcTeMe ~eHTpa Mace H KXO nony~ecTKoro npo~ecca 

HccneAYIDTC.H saBHCHMOCTH OT nonHOH 3HeprHH B CHCTeMe 
u;eHTpa Mace CpeAHHX 3Ha'tl:eHHH MHO~eCTBeHHOCTH H nonepe'IHblX 
HMnYnbCOB rr±-Me30HOB, o6pa30BaHHb~ B rr-C-BsaHMOAeHCTBH.HX 
npH HMnynbCe 40 fsB/c, a TaK~e pacnpeAeneHHHrr~Me30HOB no 
KBaApaTaM nonepet~Hwx HMnynbcoB. IToKasaHo, 'ITO sKcnepHMeH
TanbHbie xapaKTepHCTHKH MoryT ObiTb onHCaHw B paMKax KX.Q 
non~ecTKoro npo~ecca. 

p aooTa BbinOnHeHa B ITa6opaTOPHH Bb!COKHX 3HeprHH OH.SIH. 

flpenpiDIT 06'he,llHHeHHoro HHCTHTyTa RAepHbiX Hccne.u;osaHHii . .lly6Ha 1988 

Baatar Ts. et al. Pl-88-469 
The Dependence of Characteristics of rr~Mesons 
Produced in rr-C-Interactions at 40 GeV/c on Total 
Energy in the c.m.s. and QCD of Semihard Process 

The dependences on total energy in the c.m.s. of the 
average multiplicities and transverse momenta of rr±-meson~ 
produced inrr-C-interactions at 40 GeV/c and of the trans
verse momentum squared distributions of rr~mesons have 
been investigatea. It is 'shown that the experimental cha
racteristics can be described in the frame of the QCD of 
semihard processes. 

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