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1 . BBE,[lEHI1E 

B nocneAHee epeMR 3Ha4HTenbHO B03poc HHTepec K HccneAOBaHHRM, 
CBR3aHH~M C Ha6n~AeHHeM HeCTpaHH~X ABYX6apHOHH~X COCTORHHH.0TnH-
4HTenbHOH OC06eHHOCTb~ 3THX COCTORHHH RBnReTCR cpaBHHTenbHO Ma
naR WHPHHa pacnaAa Ha ABa HyKnOHa/1~/ . HeKOTOp~e H3 TaKHX coc
TORHHH pacnaAa~TCR Ha drr+, 4TO 06CY*AanOCb paHee B nHTepaType 
KaK d* -34>4>eKT /7,8/ • 

B HaCTOR~eH pa6oTe Mbl aHanH3HpyeM peaKLIH~ 4Hep-+ dppn, Hc
nonb3YR OTHOCHTenbH~e a3HMyTanbH~e yrn~ BTOpH4H~X HyKnOHOB B 
Ka4eCTBe HHAHKaTopa npoTeKaHHR npot~ecca. YKa3aHHaR peaKLIHR 6e3-
Me30HHOrO pa3Bana RAPa 4He OTnH4aeTCR OT peaKLIHH 4 Hep-+ 3 Hpp H 
4 Hep-+ 

3
Hepn, HAY~HX npeHMy~eCTBeHHO 4epe3 B~6HBaHHe OAHOrO HyK

noHa, ABYXHyKnOHH~M xapaKTepoM B3aHMOAeHCTBHR. KpoMe Toro, peaK
LIHR 4He -+ dppn ecTeCTBeHH~M o6pa30M AenHTCR Ha ABa· KaHana: Ka
Han npRMoro pa3eana H KaHan c nepe3aPRAKOH, HMe~~Hx pa3nH4Hoe 
noBeAeHHe. ~MeHHO e KaHane c nepe3aPRAKOH e pa6oTe 131 B pacnpe
AeneHHH no 3cl>cl>eKTHBHOH Macce ABYX npoToHoe 6~nH HaHAeH~ oco6eH
HOCTH npH 3Ha4eHHRX Mace /2035 + 15/ H /2137 + 15/ M3B/c 2

• noc
neAHRR H3 HHX Ha6n~AanaCb H paHee 121 H COOTBeTCTByeT CYMMe Mace 
HyKnOHa H H306ap~ /3,3/. 

A3HMyTanbH~e yrn~ Me*AY nonepe4H~MH KOMnOHeHTaMH HMnynbCOB 
HyKnOHOB HHBapHaHTH~ K nopeHt~eBOH TpaHCcl>OpMaLIHH BAOnb Hanpaene
HHR CTOnKHOBeHHR 4aCTHLI. KaK noKa3~BaeT aHanH3, OHH o6HaPY*HBa~T 
xapaKTepH~e 34>cl>eKT~, KOTOp~e MO*HO HCnOnb30BaTb AnR OT~CKaHHR 
reHeTH4eCKHX CBR3e~ Me*AY 4aCTHLiaMH - y4aCTHHKaMH B3aHMOAeHCTBHR. 

npHBOAHM~e HH*e pe3ynbTaT~ CBHAeTenbCTBy~T 06 06Hapy*eHHH Ha
MH cnet~Hcl>H4eCKOrO noBeAeHHR a3HMynbTH~X KOppenRLIHH H Aa~T AOnon
HHTenbH~H arpyMeHT B nonb3Y Ba*HOCTH y4eTa B3aHMOAeHCTBHR npoMe
*YT04H~X B036Y*AeHH~X COCTORHHH B aAPOH-RAePHbiX CTOnKHOBeHHRX. 

2. 3KCnEP~f-IEHT 

Pa6oTa e~nonHeHa c noMO~b~ 100-caHTHMeTpOBOH BOAOPOAHOH ny-
3~PbKOBOH KaMep~, 3KCnOHHpOBaHHOH B ny4Ke RAep 4 He C HMnynbCOM 
8. 6 r3B/c Ha CHHXPOcl>a30TPOHe 1163 O~.IH1. 

B na6opaTOPHRX COTPYAHH4eCTea no o6pa6oTKe cl>HnbMOBOH HHcl>op
MaLIHH CO 100-caHTHMeTpOBOH BOAOPOAHOH KaMep~ npHMeHRnacb CTaH
AaPTHaR npot~eAypa cl>HnbMOBOH o6pa60TKH. reoMeTpH4eCKHe H KHHeMa
TH4eCKHe paC4eT~ npOH3BOAHnHCb C HCnOnb30BaHHeM aAanTHPOBaHHOH 

6H6nHOTeKH nporpaMM CERN HYDRA. npeACTaBnReM~e pe3ynbTaTbl OCHo
BaH~ Ha CTaTHCTHKe 2783 co6~THH peaKLIHH 4Hep -+ dppn, npoweAWHX 
npolleAYPY cl>HTHpoeaHHR c eepoRTHOCTb~ P(x 2

) He HH*e 5%. H3 ecex 
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C06b1H1H 2465 HAeHTH¢HLIHPOBaHbl OAH03Ha4HO. npHMeeb peaKLIHH 4Hep-+ 
-+ dppn11° He3Ha4HTeilbHa. 

npHMeH.ReMaR MeTOAHKa HeeneAOBaHHH B ny4Ke yeKopeHHbiX RAep 
4 He, KOrAa see aapRmeHHble ¢parMeHTbl RBilR~TeR 6bleTpbiMH, noasonHna 
npaKTH4eeKH 6ea noTepb nony4HTb AaHHble o peaKLIHRX e OAHOH He11T
panbHol1 4aeTHLiel1, a TOM 4Hene o peaKLIHH 4 Hep ... dppn. 

npH onHcaHHH 3KenepHMeHTailbHblx AaHHbiX see senH4HHbl npHBOARTeR 
a 6onee npH Bbi4HOH eHe TeMe noKOR RAPa 4 He • 

3. PE3YJlbTATbl 

n . 4 
onepe4Hoe ee4eHHe peaKLIHH Hep ... dppn eocTasn.ReT 9, 32 + 

.:t_ 0, 33 M6 ;g;, HilH OKOilO 6% OT nOilHOrO ee4eHH.R 4Hep -saaHMOAe"?icTBHH 
npH 8,6 f3B/el1°~ 

AnR AailbHel1wero aHailH3a B3RTbl TOilbKO Te eo6biTHR, a KOTOPbiX 
AeHTPOH HMeil HMnyilbC He BbiWe 0,7 f3B/e. 3TO 6b1Il0 samHO, 4T06bl 
HCKI1~4HTb peaKLIHH e AeHTpoHaMH, o6pa30BaBWHMHeR 3a e4eT nOAXBa
Ta HYKilOHa. 4HeilO OeTaBWHXe.R C06b1THH eocTaBHilO 2416. 

Ha PHC. 1 npHBeAeHbl HMnYilbCHble pacnpeAeileHHR AeHTpOHOB H HyK
IlOHOB, a Ha pHc.2 - HX yrnosble paenpeAeneHHR. HMnYilbeHoe H yrno
soe pacnpeAeileHHR'AeHTPOHOB RBilR~TeR THnH4HbiMH AilR RApa-oeTaTKa, 
He npHHHMaswero Y4aCTHR so B3aHMOAel1eTBHH. To eeTb HMnyilbCHoe 
paenpeAeneHHe HMeeT MaKCHMYM s pal1oHe 120 M3B/c 1-1 6bleTpo enaAaeT 
C pOeTOM HMnynbea, a yrilOBOe paenpeAeileHHe fiilH3KO K H30TpOnHOMy. 
B HMnyilbeHOM pacnpeAeileHHH HYKilOHOB MOmHO BbiAeilHTb ABe 4eTKO Bbl
fldll\t:MMblt: uuJidL. ,..., : MdJlbiX H uonbwHx HMnynbeos /IlHAHPY~tqHe HYKilOHbl/. 
Yrnosoe paenpeAeileHHe eHilbHO BbiTRHYTO snepeA. 

,[\IlR YA06CTBa paeeymAeHHH Mbl ynOPRA04HBaeM TpH HYKilOHa peaKLIHH 

E+P 
no npOAOilbHOH 6bleTpOTe: y "'..!.. ln U , H BBOAHM HHAeKebl f, m , S 

2 E-p 
II 

AilR HYKilOHOB, HMe~tqHX eOOTBeTCTBeHHO HaHfiOilbWee, epeAHee H HaH-
MeHbWee 3Ha4eHHR BeilH4HHbl Y B KamAOM e06biTHH. 

KpoMe Taro, eo6b1THR, B KOTOpbiX HeHTPOH HMeeT HaH60IlbWY~ 6bleTpo
Ty /nr/, HaablsaeM eo6biTHRMH e nepeaapRAKOA. OeTanbHble cny4aH OT
HOCHM K KaHaily npRMOro B3aHMOAeHeTBHR /pf/. 

npHBeAeM HeKOTOpble apryMeHTbl 8 nOilb3y Taro, 4TO paeeMaTpHBa
eMa.R peaKLIHR HAeT rnaBHbiM o6paaoM 1..1epea ABYKPaTHoe saaHMOAel1-
eTsHe. Ha pHe.3 npHBeAeHo HMnynbeHoe paenpeAeneHHe eaMoro MeAileH
Horo HYKilOHa B eHeTeMe d', T.e. 8 eHeTeMe, OeTa~tqeHeR OT RAPa 
4He noene HeKI1~4eHHR Ha6Il~AaeMoro 8 peaKLIHH AeHTpOHd. BHAHO, '-ITO 
nony4eHHbiH eneKTP AOeTaT04HO WHpOK H pe3KO OTilH4aeTCR OT npHBe
AeHHOrO Ha TOM me pHeyHKe eneKTpa HYKilOHOB-eneKTaTOpOB H3 peaK
LIHH paasana AeHTPOHa. TeM eaMbiM nOATBepmAaeTe.R, 4TO BKilaA KBa3H
Aei1TpOHHoro MexaHH3Ma /KnaeTepH3al.IHR RAPa 4He Ha ABa Aei1TpoHa/ 
Man H o6a MeAneHHbiX HyKnoHa /m, s I RBilR~TeR y4aeTHHKaMH saaHMO
Ael1cTBHR. 
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P11c. l . HMrrYJJhCHbie pacrrpep;eneHIIH 
HYKJ!OHOB(----) 11 p;ei!TpOHOB 

(·- -- -) B CI1CTeMe ITOK05l 4He. 

P11c.2. Yrnonoe pacnpep;eneHI1e 
p;cATpOHOB /a/ 11 yrnoaoc pacnpe- ~ 
p;eJ1CHHC HYKJ10HOB /6/ B CHCTeMe 
DOKOR 4He. 
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PHc.3. HMrrynbcHoe pacupep;enen11e 
CaMoro Mep;neHHOro HYKJ10Ha B CI1C
TeMe d'. ITyHKTHPOM rroKa3aH crreKTP 
HyKnonoa-cneKTaTopon 113 peaKQI1H 
dp ... ppn rrpH 3,3 f3B/c. 

3 



0-J 
0 
d 

' z 

\ 

1.9 2.1 

PHc.4. Pacnpe~eneHHe no 3~~eKTHB
HbiM MaCCaM ~BYX Me~neHHbiX HyKno
HOB B CHCTeMe 4He ~nH DPHMOro Ka
Hana /sepxHHH rHcTorpaMMa/ H Ka
Hana C nepe3apH~KOH /HHJKHHH rHCTO
rpaMMa/. 

Ha p~c.4 np~BeAeH~ pacnpeAe
neHHH no 3¢¢eKT~BHO~ Macce ABYX 
MeAneHHbiX I m, s I HyKnOHOB AnH 
npHMoro KaHana ~ KaHana c nepe-
3aPHAKO~. Kp~s~e pacc4~TaH~ no 
MOAen~ ABYKpaTHOrO pacceHH~H Ha 
Ae~TPOHe Ill, 121 . L\nH npHMoro Ka
Hana pe3ynbTaT~ xopowo on~c~sa
~TCH pac4eTOM. AaHH~e peaK4~~ c 
nepe3aPHAKO~ noKas~sa~T ABe oco-
6eHHOCT~: np~ M1 = 2035+15 M38/~ 
/r 1 = 30_:!:23 t138/c 2 , npesbiWeH~e 
HaA $OHOM 3,0+1 ,3 CTaHAapTH~X OT
KnOHeH~H/ ~ np~ M2 =2137+15 M38/c 2 

;r = 59+20M38/ c 2 , npeBbiWeH~e HaA 
$OHOM 3~2+1 ,3 CTaHAapTH~X OTKno
HeH~H/; nyHKT~POM noKa3aH $OH 
ABYKpaTHoro pacceHH~H. 8 CBH3~ 
c ~l~M yKa~eM TaK~e, 4TO HaKnOH 
A~¢¢epeH4~anbHoro ce4eH~H 

bt 4 I da/dt- e , rAe t -KsaApaT -~Mnynbca, nepeAaHHoro oT naAa~L.lle-
ro npoTOHa K n~A~PY~L.lleMy HyKnOHy/ B npHMOM KaHane paBeH: b = 
= 2, 14+0,05 (138/c)-2 , TOrAa KaK B 3neMeHTapHOM aKTe HyKnOH-HyK
nOHHOro pacceHH~H b = 5,8 (138/c)- 2 1131 . CooTseTcTBeHHO AnH peaK-
4~~ C nepe3aPHAKO~ b = 2,8+0,2 (138/c)-2 , a B pn-> np- 06MeHHOM 
pacceHH~~ b = 3, 5 (138/c)-2 /14/. 

CKa3aHHoe nossonHeT HaM ~3o6pa3~Tb npoTeKa~L.ll~e npo4eccbl B s~
Ae A~arpaMM a/ ~ 6/, npeACTasneHH~x Ha p~c.5. 3AeCb a/ - ABYKPaT
HOe pacceHH~e naAa~L.llero HyKnoHa, 6/ - nepepacceHH~e HyKnoHa oT-
Aa4~. 

6~n~ nOCTpoeH~ pacnpeAeneH~H no OTHOC~TenbHOMy a3~MyTanbHOMY 
yrny ABYX HyKnOHOB AnH fm-, fs- ~ ms-nap. 8en~4~Ha ::noro yrna Mo
~eT M€HHTbCH OT 0 /KOrAa nonepe4H~e ~MnynbC~ o6o~X HyKnOHOB cos
naAa~T no HanpasneH~~/ AO rr paA~aH /KorAa nonepe4H~e ~MnynbCbl 
HanpasneH~ B npoT~sonono~H~e cTopoH~/. 

Ecn~ B3HTb s paccMoTpeH~e TonbKO A~arpaMM~ a/ ~ 6/ /p~c.5/, 
TO MO~HO 6blnO 6bl O~~AaTb KOppenH4~~ fm- ~ fs -nap HyKnOHOB AnH 
A~arpaMM~ a/ ~ ms-nap~ AnH A~arpaMM~ 6/, no-B~A~MoMy, 6onee cna-
6o~, T.K. npo4ecc 6/ MeHee sepoHTeH AnH nerK~x HAep. KpoMe Toro, 
KOppenH4~~ AOn~H~ 6~Tb OA~HaKOB~ AnH npHMOrO KaHana H nepe3apHAK~. 
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PHC. 5. ,[\HarpaMMbi, COOTBeTCTByJO
ll\He ~ByKpaTHOMY pacceHHHIO 6WcT
poro HYKilOHa /a/, pacceHHHIO HyK
IlOHa OT~aqH /6/ H HanHLJ:HIO H3o-
6apbl B npoMeJKyTOLIHOM COC TOH
HHH /B/. 

PHc.6. Pacnpe~eneHHH ITO OTHOCH
TeilbHOMY a3HMYTanbHOMY yrny ~BYX 
Mep;neHHbiX HYKilOHOB B ITPHMOM Ka
Hane /a/ H B KaHane c nepe3apHp;
Kon /n/. 
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Ha p~c.6 npeACTaBneH~ pacnpeAeneH~H no OTHOC~TenbHOMY a3~My
TanbHOMy yrny m- ~ S-HyKnOHOB OTAenbHO AnH npHMOrO KaHana ~ Ka
Hana c nepe3aPHAKO~. B~AHO 6onbwoe pa3n~4~e 3T~x pacnpeAeneH~~-
8~neT MeAneHH~X HyKnOHOB B peaK4~~ C nepe3aPHAKO~ OKa3anCH C~Ilb
HO CKOppen~poBaH: B 6onbW~HCTBe cny4aeB HyKnOH~ B~neTa~T B npo
T~Bonono~H~e /no a3~MyTy/ CTOpOH~. 

8 Ka4eCTBe Mep~ KoppenH4~~ np~MeM sen~4~HY ac~MMeTp~~ pacnpe
AeneH~~ no a3~MyTanbHOMY yrny: 

A 
a(¢ >rr/2)- a(¢< rr/2) 

a(¢ >rr/2) +a(¢< rr/2) 

np~ TaKOM onpeAeneH~~ nono~~TenbH~e 3Ha4eH~H A COOTB€TCTBY~T 
B~neTy HyKnOHOB B npOT~Bonono~H~e CTOpOH~. 

8 Ta6n.1 np~seAeH~ sen~4~H~ ac~MMeTp~~ AnH scex KOM6~Ha4~~ 
HYKilOHOB ~ 3 peaK4~~ 4He p -> dppn C pa36~eH~eM Ha npHMO~ KaHan Vi 

KaHan c nepe3aPHAKO~, a TaK~e AnH ABYX o6nacTe~ KBaApaTa nepe
AaHHoro OT npOTOHa K n~A~PY~L.lleMy /f/ HyKnoHy 4-~MnYilbCa t. lpa
H~4a pa36~eH~H no t s~6paHa ~3 ycnoB~H np~MepHoro paseHCTBa 4~cna 

5 



1.0 

<( 

0.5 
'~., 

... / 
/-.. 

, +' 
0. 

/ .. / 
' ; 

/ / 

.f 

1. 

/ 

,l 
/ 

J 
; 

2. 

PHe.7. 3dBHeHMOe1b aeHMMeTpHH 
paenpegeJleHHfi 110 a3HMYTaJlbHOMY 
yrny OT eyMMbl epe,[IHHX 6bieTpOT 
eOOTBeTCTBYIOII\HX HyKnOHOB: e - npH
MOH KaHan, 0 - KaHan e nepe3apHg
KoR. 

co6~TH~ s o6eHx o6nacTHX KaHana 
c nepe3aPHAKO~. 

04eBHAH0 1 4TO B cny4ae Mexa-
HH3Ma ynpyroro nepepacceHHHH Ha

<Y.>+<y.> 
I J 

H6onee CKOppenHpOBaHH~MH 6YAYT 
nHAHPY~II\H~ HyKnOH /f/ H HyKnOH 1 

nony4HBWH~ HaH60nbWH~ nepeAaH
H~~ HMnynbc /m/. TaKaH *e KHHe-
MaTH4eCKaH KOppenH~HH 1 HO 6onee 

s-HyKnoHoB. AaHH~e Ta6n.1 He npoTHBope4aT 
3THM yTBeP*AeHHHM. 

~nH HarnHAHOCTH npeACTaBneHHH nony4eHH~X peaynbTaTOB M~ npH
MeHHnH rpa~HK 3aBHCHMOCTH senH4HH~ A OT cyMM~ cpeAHHX 6~cTpoT 
<y 1 > +<yj > /pHc.?/. no Cyll\eCTBy 3Ta AHarpaMMa HBnHeTCH HHBapH
aHTH~M npeACTasneHHeM npo~ecca. Ae~cTBHTenbHO, senH4HHa A- HH
sapHaHTHa K nopeH~eBO~ TpaHC$OpMa~HH BAOnb HanpasneHHH CTOnKHo
BeHHH 4aCTH~ B CHny HHBapHaHTHOCTH nonepe4HbiX HMnynbCOB, a se-
;..,.,...,.,,no ...,::ti / c ~.,.,..._. 1 '-~' .. ,\.... ••vn.vrl nH~U :,.~~ .. ;~~ .. -;,:,;-;-,;.:::;. ......... ,,,.,1,.,,, ...... "'Ji --j·O/, 

rAe y0 - 6~cTpOTa HAPa B npOH3BOnbHO~ CHCTeMe KOOPAHHaT. BHAeH 
perynHPHbl~ XOA acHMMeTpHH AnH npHMoro KaHana H aHoManbHoe ee no
BeAeHHe B KaHane c nepeaapHAKO~. 

Ta6nm.~a I 

TipHMOH KaHan KaHan e nepe3ap.HgKoii 

Bee t It I< o, 2 I tl > o, 2 Bee t I tl < o, 2 It I> 0, 2 

f,m +0,74 0,59 +0,82 +0,56 +0,36 0, 73 
~.02 ~.03 ~.02 ~.04 ~.06 ~.04 

0,44 0,34 +0,50 +0,35 +0,25 0,43 
f, s _!a 02 _!a 04 -0,02 -0,04 ~.07 ~ 06 

' ' ' 

m,s 
+0,052 
-0,028 

+0,20 
-0,04 

+0,03 
-0,03 

+0,44 
-0,04 

+0,63 
-0,05 

+0,29 
-0,06 
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4. 06CY~AEHHE PE3YnbTATOB 

Ha Ta6n.1 BHAHO, 4TO npH Man~x nepeAaHH~x 4-HMnynbcax I ltl < 
< 0,2 (I3B/c) 2 / KoppenH~HH ms-nap ycHnHBa~TCH s o6oHX KaHanax, 
4TO AaeT OCHOBaHHe npeAnonaraTb 3aMeTH~~ BKnaA AHarpaMM~ 6/, 

pHC.5 . 0AHaKO OTHOWeHHe BenH4HH A B KaHane C nepeaapHAKO~ H 
npHMOM KaHane OCTaeTCH 6onbWHM H COCTaBnHeT OKano 3. 

3TO pa3nH4He He npeACTaBnHeTCH B03MO*H~M 06bHCHHTb 6e3 npeA
nono*eHHH 0 Cyll\eCTBeHHO~ pOnH AHarpaMM~ B/,pHC.5. npHMO~ KaHan 
H KaHan C nepe3aPHAKO~ OTnH4a~TCH B 3TOM cny4ae pa3nH4H~MH H30-
TOnH4eCKHMH COCTOHHHHMH npoMe*yT04HO~ A 3 , 3 - H306ap~. 

Mo*HO npeAnono*HTb, 4TO B cny4ae nepeaapHAKH noHsnH~TcH co
A++ 

CTOHHHH .A++ H A+, T. K. pp _, I A+ : l _, pp , a s npHMOM KaHane -

A+ H A~ T. K. pn _, I A+ n l _, pn . Ha 
Ao P 

weHH~ nony4HM: 

a(pp ... IAN l ... pp) 

a (pn _, IAN! _, pn) 
5. 

OCHOBe H30TOnH4eCKHX COOTHO-

EcnH npeAnono*HTb AnH npHMoro KaHana paBH~~ BKnaA npo~eccos 

I A+ n l ~ pn .. T B A T.. a pn _, ~ ., pn _, pn , o cHny a AH hBHOCTH BKn AOB pa3-
Ao p 

nH4H~X HCT04HHKOB B BenH4HHY aCHMMeTpHH nony4HM 

A neoe3aDl!LlKIA 

Anp.!IMoro 

I + 5 

I + I 
..,, 

T.e. COOTHOWeHHe, nony4eHHOe B 3KCnepHMeHTe. 
3aMeTHM, 4TO sa*HaH ponb npoMe~yT04H~x AN-saaHMOAe~cTBH~ oT

Me4anacb H B 3KcnepHMeHTax no HccneAOBaHHHM peaK~H~ pa3sana 
Ae~TpoHa c nepeaapHAKO~ 115· 17/ . 

HeAaBHo noHBHnHcb yKa3aHHH Ha npoHsneHHe aHanorH4Horo Mexa
HH3Ma H B peaK~HHX Ha 6onee TH*en~X HAPaX, HanpHMep B peaK~HH 
p 13 C ... 12 C*d I 18~ 

Q6cyAHM Tenepb CBH3b a3HMyTanbH~X KOppenH~H~ mS-4aCTH~ B Ka
Hane nepe3aPHAKH C nOHBneHHeM OC06eHHOCTe~ B 3$$eKTHBH~X Maccax 
pp-KOM6HHa~H~. 

EcnH npeAnono*HTb, 4TO Ha6n~AaeM~e oco6eHHOCTH CBH3aH~ c 
B3aHMOAe~cTB~HMH THna AN _, pp , To cneAyeT o*HAaTb ycHneHHH Kop
penH~H~ AnH co6~TH~, rAe OAHH H3 npoTOHOB B~neTaeT B 3aAH~~ no
nyc$epy c HMnynbCOM 6onbwe 0,3 13B/c. 3Ha4eHHH acHMMeTpHH fm-, 
fs- H ms-nap npHBOAHTCH B Ta6n.2 AnH cny4aes, KOrAa OAHH H3 npo
TOHOB s~neTaeT Ha3aA H no senH4HHe HMnynbca 3Toro npoToHa M~ 
BbiAenHeM o6nacTH P < 0, 3 13B/c H P > 0, 3 13B/c. 

BHAHO, 4TO KoppenH~HH AnH ms-nap, Ae~cTBHTenbHO, CBH3aHa c 
co6~THHMH, y KoTop~x HMnynbc npoToHa 6onbwe 0,3 13B/c. 
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Ta6mm;a 2 

cose < 0 
AcHMMeTp!UJ. 

Bee P8 

fm 0,51~0,06 0, 77~0,07 0,31~0,09 

fs 0,28_!0,07 0, 17~0, 10 0,38~0,09 

ms 0,40~0,07 0,07~0, 10 0,66~0,07 

PaccMOTP~M Tenepb aa~MyTanbH~e KoppenH~~~ 8 TO~ o6nacT~ 3$
$eKT~8HbiX Mace A8YX npOTOH08, rAe nOH8nH~TCH n~K~, T.e. AnH 3Ha-
4eH~~ Q = Mpp- 2mp 8 o6nacT~ /0,09 - 0,29/ r3B/c2. Ben~4~Hbl 
ac~MMeTp~~ AnA yKaaaHHo~ o6nacT~ Q ~ AnH coceAH~x o6nacTe~,oT
AenbHO AnA npHMoro KaHana ~ KaHana c nepeaapRAKO~, np~8eAeH~ 8 
Ta6n.3. 

Ta6nm~a 3 

A3HMyTaJinHbie acHMMeTpHH B o6nacTH pp-oco6eHHOcTeil 

Q < 0,09 Q ~ /0,09, 0,29/ Q>0,29 

TipJIMOH KaHan - 0' 44_:~:0 '03 0,32.!_0,03 0,82~0,03 

Tiepe3apJI,o;Ka - 0,24~0,09 0,62~0,05 0,85.!_0,05 

H3 Ta6n~~~ 8~AHO, 4TO 8 o6nacT~ n~KOB 8 KaHane c nepesapHAKO~ 
ecTb HeKoTopoe yc~neH~e a3~MyTanbHO~ ac~MMeTp~~ no cpasHeH~~ c 
npHM~M KaHanoM. TaKoe no8eAeH~e ac~MMeTp~~ noAKpennHeT apryMeH
Ta~~~ 8 nonb3Y TOro, 4TO npO~CXO~AeH~e OC06eHHOCTe~ He H8nHeTCA 
cny4a~H~M 8~6pocoM $oHa A8YKPaTHoro pacceHH~H. 

3AKnKl4EHHE 

Hsy4eHbi HeKOTOPble oco6eHHOCT~ peaK~.~~~ 4Hep .... dppn np~ ~Mnynbce 
8,6 r3B/c. 

noKa3aHo, 4TO peaK~~A ~AeT rna8H~M o6pa30M 4epe3 A8YKPaTHoe 
83a~MOAe~CT8~e. AHan~3 pacnpeAeneH~~ no OTHOC~TenbH~M a3~MyTanb
H~M yrnaM nap 8TOP~4H~X HYKJ10H08 n0380n~n npocneA~Tb K~HeMaT~-

4eCKY~ CBA3b Me~AY npOAYKTaM~ peaKI.I~~ ~ YCTaHOB~Tb Ka4eCT8eHHy~ 

8 

KapT~HY npo~ecca. Ha ocHo8aH~~ paan~4Horo no8eAeH~H ac~MMeTp~~ 
aa~MYTanbH~x pacnpeAeneH~~ 8 npHMOM KaHane ~ 8 KaHane c nepeaa
PRAKO~ CAenaH 8~80A 0 Heo6XOA~MOCT~ y4eTa AOn~ Heynpyr~X 83a~
MOAe~CT8~~, ~AY~~X 4epe3 ~ 3,3 - ~306apy 8 npOMe~yT04HOM COCTOH
H~~- 3TOT 8~80A nOAKpennHeTCH yc~neH~eM KoppenH~~~ A8YX MeAneH
HbiX npOTOH08 8 KaHane C nepeaapHAKO~, KOrAa OA~H ~3 H~X 8blneTa
eT 8 3aAH~~ nonyc$epy c 6onbw~M ~MnynbCOM ( P > 0, 3 r3B/c). 

0THoc~TenbHoe ysen~4eH~e ac~MMeTp~~ 8 pacnpeAeneH~~ no aa~My
TanbHOMY yrny 8 o6nacT~ n~K08 pacnpeAeneH~H no 3$$eKT~8Ho~ Mac
ce pp-c~cTeM~ C8~AeTenbCT8yeT B nonb3Y Ha6n~AeH~H A~6ap~OHH~X 
COCTOHH~~. 

B aaKn~4eH~e a8Top~ 6naroAapHT nepcoHan rpynn~ o6cny~~8aH~H 
100-caHT~MeTp080~ BOAOPOAHO~ KaMep~ flB3 ~ OTAena o6pa6oTK~ $~nb
M080~ ~H¢0PMa~~~ nBTA OHRH ~ APYr~x na6opaTop~~ COTPYAH~4eCT8a. 

A8TOp~ 6naroAapHW r.H.fl~KaC08Y ~ B.r.H8aH08Y sa nOMO~b 8 pa6oTe 
~ noneaH~e o6cy~AeH~H. 
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3e~HHCKH n. M AP· 
A3HMyTa~bHWe KOppenR~HH H AH6apHOHHWe COCTORHMR 
e. peaK~HH 4He p .. dppo. 

P1-83-565 

npoeeAeH aHa~H3 noBeAeHHR KOppe~R~HH nap HYK~OHOB no OTHOCHTe~bHWM a3H
MyTa~bHWM yr~aM B peaK~HH 4He p .. dppn, 3KcnepHMeHT BWnOnHeH Ha CHHXPOCila30TpO 
He nB3 OHRH c noM~b~ 100-caHTHM~TpoeoH BOAOpoAHO~ nyswpbKOBOH KaMepw.noKa
saHo, ~TO H3y~aeMaR peaK~HR HAeT r~aBHWM o6pa30M ~epe3 ABYKpaTHOe B3aHMOAeH
CTBHe. nony~eHHOe pa3~H~He Me*Ay nOBeAeHHeM KOppe~R~HH B nPRMOM KaHa~e 3TOH 
peaK~HH H a peaK~HH c nepe3aPRAKOH xopowo cor~acyeTcR c npeAno~o*eHHeM o cy
UieCTBeHHOH po~H lla,s N -e3aHMQAeHCTBHR. YcH~eHHe Koppe~R~HH e o6nacTH nHKOB a 
3¢CileKTHBHOH Macce .cHcTeMw ABYX npoTOHOB npH "= 2035 H M ~ 2137 M3B/c2caHAe
Te~bCTayeT 8 nO~b3y AH6apHOHHWX COCTORHHH. 

Pa6oTa awno~HeHa a fla6opaTopMH awcoKHX 3HeprHH OHRH. 

Zelinski P. et al. P1-83-565 
Azimuthal Correlations and Dlbaryonlc States 
In 'the 4Hep .. dppn React ion 

The correlation of the nucleon .pairs In the 4Hep .. dppn reaction Is 
analysed over their relative azimuthal angles. The experiment has been rea
lized on the JINR LHE synchrophasotron by means of the 1m hydrogen bubble 
chamber. It has been found that the studied reaction mainly goes through 
double scattering. The different behaviour of the azimuthal asymmetry In the 
direct channel and charge exchange Is In good agreement with the supposed 
Important role of the AssN Interaction. The reinforcement of the azimuthal 
correlation In the peak area of the two-proton effective mass distribution 
at M •2035 and M • 215 MeV/c2 witnesses In favour of the dlbaryonic states. 

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

Preprlnt of the Joint Institute for Nuclear Research . Oubna 1983 

. nepeBOA O.C.BHHOrpaAOBOH 


