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1, BBEAEHI1E 

B pa6ore 1 1/ npeAnaraercR ~3Y4aTb aHH~r~nRu~~ aHT~nporoHoB 
Ha ABYX Koppen~posaHH~x HyKnoHax c nocneAY~~~M ~cnycKaH~eM 3Hep
r~4Horo n~oHa ~ HyKnoHa. 11ay4eH~e 3Toro npouecca Mo~eT oKaaarb
CR xopow~M cnoco6oM ~ccneAoBaH~R NN-Koppennu~~ Ha o4eHb ManeHb
K~x (_ 0,2 <!>M) paccroRH~Rx. B AaHHoi-1 pa6ore Mbl nonbiTaeMCR ycra
HOB~Tb HeKOTOp~e COOTHOWeH~R Me*AY npoueCCOM aHH~r~nR4~~ aHT~
npOTOHOB B Aei.1Tep~~ C ~cnycKaH~eM OAHOrO n~oHa ~ Kpocc-c~MMeT

p~4HOi.1 peaKu~ei-1 norno~eH~n n~oHa Ha ABYX HyKnoHax: 

/1/ 

/2/ 

a TaK~e MC~AY npoueCCOM ~cnycKaH~R ABYX "--M€30HOB np~ aHH~r~
nR4~~ aHT~npOTOHOB 8 ren~~ ~ Kpocc-ceMMeTp~4HOi.1 peaK4~e~ ABOi-1HO~ 

+ 
nepeaapRAK~ " -MeaoHa Ha ren~~: 

- 4 -p He .... 2" 3p, 131 

/4/ 

napannenbHoe ~ccneAOBaH~e scex 3T~x peaKu~i-1 sa~Ho AnR noH~Ma

H~R norno~eH~R 4acT~4~ Ha Koppen~posaHH~x HyKnoHax. Ha raK~x 

Man~x paCCTORH~RX KBapKOBaR CTPYKTypa Be~eCTBa AAPa MO~CT np~

BCCT~ K Ha6n~AaeM~M 3<!><)leKTaM, B 3TOi.1 pa6oTe Mbl BblnonH~n~ Bbi4~c

neH~A Ce4eH~i.1 peaK4~i-1 /1/ ~ /3/, np~HRB 80 BH~MaH~e ~H<)lOpMa4~~ 
0 peaK4~RX /2/ ~ /4/ COOTBeTCTBeHHO, 

2. norno~EHI1E ni10HA nERTPOHOM 
11 AHHI1fl1nHU11H AHTHnPOTOHOB B AERTEPHH 

B cny4ae norno~eH~R n~oHa Ha Ae~rep~~ /2/ B o6nacr~ 3Hepr~i-1, 
AaneK~x or peaoHaHca, 3Ty peaK4~~ MO*Ho on~caTb c noMO~b~ Mexa
H~3Ma, KOTOp~~ xapaKTep~ayeTCA AHarpaMMOi-1, noKa3aHHOi-1 Ha p~c.1, 

n~oH pacce~saercn Ha OAHOM HyKnoHe ~ norno~aercn APYr~M. PeaKu~~ 
/1/ MO~Ho csnaarb c peaKu~e~ /2/, pesepc~pyR n~H~~ Ha A~arpaMMe 
(rr+ .... p),KaK 3To noKa3aHo Ha p~c.2, nepsaR non~TKa CBR3aTb peaK-
4~~ /1/ ~ /2/ G~na npeAnP~HRTa s pa6ore 121, rAe ~cnonbaosanacb 

I 



:A' :·K_p 
n V V p P v' v' P 2 3 2 3 

PHc, I , .[\HarpaMMhi, onHCbiB a10~e 

MeXaHH3M IlOrJio~eHHH IlHOHa 

~eHTPOHOM, 

- v,- :JC - vf .. :-n· :---A· 
p p 

v2 v3 
P v; vj 

PHc. 2. L\HarpaMMbi aHHHrHJIHI.J,HH 

aHTHilpOTOHOB B ~eATpOHe C HCilyC

KaHHeM TOJibKO O~Horo IlHOHa, IlOJiy

t:IeHHbie rryTeM peBepCHpOBaHHH JIH

HHH Ha ~HarpaMMaX pHC,J, 

npocra~ o6MeHHa~ MOAenb ~ 6~na e~BeAeHa $opMyna 11 KBa3~AeTanbHoro 

6anaHca'' 

k PP 2 da + 
= 2 ( --) - (pp -+ IT d) , /5/ 

kiT-p dO 

rAe ce4eH~~ paccMaTp~ea~Tc~ np~ OAHOH ~ TOH ~e 3Hepr~~ e c~cTeMe 
~eHrpa Mace ~ OA~HaKoeoH nepeAa4e ~Mnynbca. YpaeHeH~e /5/ np~eo
A~T K cn~WKOM 6onbw~M 3Ha4eH~~M ce4eH~H, 6onbw~M, 4eM 3Kcnep~
MeHTanbHble 3Ha4eH~~ /2/, 

An~ roro, 4T06bl o~eH~Tb ce4eH~e npo~ecca /1/, MO~Ho npeAno
nom~Tb, 4TO pa3H~~a MemAY peaK~~~M~ /1/ ~ /2/ o6ycnoeneHa ronbKO 
eepxHeH 4aCTb~ A~arpaMM Ha p~c. 1 ~ 2, Apyr~M~ cnoeaM~, nepea~ 
r~nore3a, KOTopa~ ~cnonb3yerc~ 3Aecb, 3aKn~4aerc~ e TOM, 4To 
peaKU~R /1 I nnLA 1-HA-:twr"'•'A "::lluo:-'r-'A'" '..:':-::~::..:::.:::-:-:.;; ; .• .:.,.;.onr•~""vM, ''u'-'uUH~M 
MexaH~3MY peaK~~~ /2/ np~ BbiCOKOH 3Hepr~~. B 3T~x o6nacr~x 3Hep
r~H He cyl!1ecreyer H~KaK~x npo6neM c pe3oHaHcaM~ An~ o6e~x peaK
~~H. 

Bropa~ r~noTe3a, Koropa~ ~cnonb3yerc~ 3Aecb, cocro~T e $aKTo
P~3a~~~ KBaApaTa MOAYn~ aMnn~TYAbl, KOTopa~ COOTBeTCTByeT eepxHeH 
4acr~ A~arpaMM Ha p~c. 1 ~ 2. 3ra r~nore3a $aKTOP~3a~~~ ~en~erc~ 
Ha~6onee A~CKycc~oHH~M nyHKTOM Hawero nOAXOAa /o6cy~AeH~e eonpo
ca $aKTOp~3a~~~ Ce4eH~~ Ha TaK~X A~arpaMMaX npoBOA~TC~ B pa6o
Te/g/ /, OAHaKO B HaWeM cny4ae OHa, no-B~A~MOMY, pa6oraeT, 3TO 
03Ha4aer, 4TO ce4eH~e npo~ecca /1/ ~n~ /2/ nponop~~oHanbHO ce4e
H~~ npo~ecca pN -+ 1T1T- ~n~ tr + N ... trp COOTBeTCT BeHHO: 

a(ys) = av ( /s7 ) R(y-;) , 
1 

/6/ 

rAe av
1
(vs')- ce4eH~e peaK~~~ e eepw~He Vl'a R(ys)- BKnaA oc-

ranbHOH 4acT~ A~arpaMMbl, Ben~4~Ha R(yS) 3ae~c~T or 3Hepr~~ 
B C~CTeMe ~eHTpa Mace /pd ~ tr+d COOTBeTCTBeHHO/ ~ AOn~Ha 6b1Tb 
OA~HaKoeoH An~ peaK~~H /1/ ~ /2/. Ce4eH~~ npo~eccoe e eepw~He 
V cneAyeT Bb14~Cn~Tb np~ 3Hepr~~ /An~ pN ~IT+ N COOTBeTCTBeHHO/ 

1 
e c~cTeMe ~eHTpa Mace: 

2 

v-;;;- = v s 1_ = v s_d - m N ' 
7Tp pp p 

rAe BTOPO~ HyKnOH ~en~eTC~ Ha6n~AaTeneM, 
np~ Han~4~~ yKa3aHH~x r~nore3 ~ np~H~Ma~ eo BH~MaH~e cn~Ho

e~e ~ K~HeMaT~4ecK~e $aKTop~, Mo~Ho nony4~Tb ce4eH~e npo~ecca 

/1/ ~3 OTHOWeH~~ ce4eH~H peaK~~H /1/ ~ /2/: 

a<Pd-+ ptr-) I =1..( ktrd)2 F(y-;-:mN), 
a(tr+d ... pp) y;- 2 kpd 

171 

rAe $aKTop F onpeAen~eTc~ OTHOWeH~eM ce4eH~H peaK~~H pN ... tr " 

~ tr+N ... rrp: 

F 
a(pp-+ ,-tr+) + a(iin ... IT-IT 0

) 

a(IT+p -+IT+p) + a(IT+n ... IT 0 p) 
!81 

np~ 3Hepr~~x aHT~npOTOHOB B ~HTepeane Tp = 60+140 M3B /e 3Kcne
P~MeHTaX c aHT~npoToHaM~ H~3K~x 3Hepr~H Ha ycKop~rene LEAR 
e llEPHe 131! cneAyer norno1!1eH~e n~oHoe Ha AeHrep~~ paccMarp~eaTb 
np~ ~Mnynbcax B na6opaTOPHOH C~CTeMe KOOPA~HaT B ~HTepeane Prr = 
= 1463+1578 M3B/c, a aHH~r~n~~~~ aHT~nporoHa Ha HyKnoHe /KaHan 
c ~cnycKaH~eM ABYX n~oHoe/ - np~ ~Mnynbcax e na6oparopHoH c~cre
Me KOOPA~HaT B ~HTepeane P-= 380+620 M3B/c. np~ TaK~X 3Hepr~~x 
ce4eH~e norn~eH~~ n~oHa n84r~ nocro~HHO ~ paeHo -30 MK6, 3ae~
c~MOCTb or 3Hepr~~ ce4eH~~ o6parHoH peaK~~~ pp ... "+ d noKa3aHa 
Ha o~c .. ~ 181. lAwT~!"Pr "--n r\Tu~;~~; ~, · :~::: ;-; .. -:~:.; ,.:,'- J ~01oannc ~ 1 u1 u L.t::Ye

H~~ npep~eaerc~ He6onbW~M ''nnaro'', Koropoe Ha4~Haerc~ Ka_l< pa3 
np~ 3Hepr~~ e c~cTeMe ~eHTpa Mace, paeHoH Macce noKo~ (N N N) -
c~creM~ /crpenKa Ha p~c.3/, r.e. Ha nopore pd -e3a~MoAeHcTe~~. 

Ce4eH~e ynpyroro rr+p-pacce~H~~ MeH~erc~ e npeAenax 18,7+15 M6, 
ce4eH~e peaK~~~ pp ... IT+ IT-- e npell.enax 0, 70+0, 30 M6 ~ ce4eH~e peaK
~~~ 11-P ... ~r0 n I a T aKlKe peaK~~~ " n ... ~r0 P I- e npeAenax 2, 4+ 2, 0 M6 1 4·51 

BHYTP~ e~6paHHoro 3HepreT~4ecKoro ~Hrepeana. Ce4eH~e peaK~~~ 
- + -pn ... IT-ITo 6~no np~H~To paeH~M nonoe~He ce4eH~~ peaK~~~ PP ... " " 

/pe3ynbTaT ~3MepeH~~ np~ na6oparopHoM ~Mnynbce aHT~npoToHa PP = 
= 1,3 r3B/c /4/j, H~3KOe 3Ha4eH~e ce4eH~~ o6ycnoeneHO $aKTOPOM 
F, KoTop~H o4eHb Man. B cny4ae peaK~~~ /1/ e ~HTepeane 3Hepr~H 
T- = 60+ 140 M3B 3Ha4eH~~ $aKropa F HaxoA~Tc~ e ~Hrepeane 
0,~50+0,028. 3Ha4eH~~ ce4eH~H 3TOH peaK~~~ np~ 3Hepr~~x aHr~
nporoHoe 60, 100 ~ 140 M3B oKa3~Ba~Tc~ paBHbiM~ 11 , 5; 5, 0 ~ 
3,0 MK6 COOTBeTCTBeHHO, 3T~ 3Ha4eH~~ HaXOA~TC~ B 04eHb XOPOWeM 
cornac~~ c CYl4eCTBY~l4~M~ 3Kcnep~MeHTanbHbiM~ AaHHbiM~ 11 •41 • 

3. AHHHrHn~UH~ AHTHnPOTOHOB B rEnHH 
H ABO~HA~ nEPE3AP~AKA nHOHA HA ~APE rEnH~ 

Ce4eH~e ~cnycKaH~~ ABYX "--Me30HOB np~ aHH~r~n~~~~ aHT~npo
TOHOB B 4He 6~no Bbi4~CneHO ~CXOA~ ~3 Ce4eH~~ Kpocc-c~MMeTp~4HOH 
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2.4 2.8 3.2 
\]5 [r3B J 

PHc.J. ITonHoe ce~eHHe peaK~HH 
pp -> TT + d B 3aBHCHMOCTH OT 3Hep
rHH B CHCTeMe ~eHTpa MaCe, ITpo
Be;:\eHHaJl KpHBaJl IIpOCTO IIoKa3bi
BaeT TeH;:\eH~Hhl 3KCIIepHMeHTanb
HbiX ;:\aHHb!X /S/ 

(b) p 

n P 

p- 'P 
p 'p 

(d) 

g:z:s::·p-
p• 'P 

P (e) "' 

PHC, 4, ,lJ;HarpaMMH, OIIHCbiBaiOIIIHe 
pa3nH~Hbie MexaHH3Mbi ABO:ti:Ho:ti: 
IIepegapH;:\KH IIHOHa Ha 4 He, 

peaK~~~ /4/, KOTopaR RBnReTCR ABOHHOH nepeaapRAKOH nHOHa Hare
nHH, ,llHarpaMMbl, COOTBeTCTBYIOlljHe pa3n~4HbiM MOAenRM 3TOH peaK~HH 
ABOHHOH nepeaapRAK~, noKa3aH~ Ha p~c.4. Ce4eHHe peaK~HH /3/ onpe
AenReTCR cooTHoweH~eM, noHoCiHbiM ypasHeH~IO /7 I: 

- 4 1 kTT 4He 2 + 4 - -
a(p He -+ 2rr-3p) =2"( ) a(rr He-+ rr 4p).F(v's - 3mN) /9/ 

kp4He 

rAe BepWHHH~H $aKTOp .F( ys- 3m N) onpeAenReTCR OTHOWeHHeM Ce4eHHH 
peaK~HH, HAYllleH no sepxHeH nHHHH AHarpaMM~, H peaK~HH, HAYllleH no 
3TOH me, HO pesepCHpOBaHHOH nHHH~, T,e, 

rAe a H b Ofi03Ha4aiOT COOTBeTCTBYIOlljHe HyKnOH H nHOH, Ce~HHR pe
aK~~H TT+ 4He -+ TT-4p 6epyTCR npH TeX me CaMbiX 3Ha4eHHRX' y S , 4TO 
H AnR ce4eH~R peaK~~H p 4He-+ 2rr- 3p. Ha pHC. 4a noKa3aHa AHarpaMMa 
AnR npocToH ABYKPaTHOH nepeaaPRAKH. Hcnonb3YeMbiH 3AeCb <!laKTop.F 

4 
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PHc. 5. ITomwe ce'l!eHHe 1=\Bormo:ti: 
rrepe3apJl;:\KH IIHOHOB Ha 4 He B 3aBH
CHMOCTH OT KHHeTH'l!eCKOJl 3HeprHH 
IIHOHa, ITpoBe;:\eHHaJl KPHBaJl rro
Ka3biBaeT IIOBe;:\eHHe 3KCIIepHMeH
TanbHbiX ;:\aHHb!X B 3aBHCHMOCTH OT 
3HeprHH, a CTpe.rrKa yKa3ciBaeT ua 
na6opaTOpHyhl KHHeTH'l!eCKyw 3HeprHro, 

a 
[M~rH~I_,-,r-,-~--.--.--r--r--ro 
1l 

~ ,----.-------~------·---_, __ ! __ 

I 

u' I 
r1 

0.2 0.4 0.6 OB lO 12 14 16 18 

COOTBeTCTBYIO~YIO 3Ha'l!eHHIO ys = (m_ + m 4 ) ' 
P He 

RBnReTCR OTHOWeH~eM Ce4eH~H peaK~H~ pn-+ TT-TT 0 ~ rr+n-> rr 0 p, ~1HTep
Bany 3HeprHH aHT~nPOTOHOB T- = 60+140 M3B cooTseTCTBYIOT 3Hepr~H 
B c~cTeMe ~eHTpa Mace v~=p4,714+4,776 r3B, H ce4eHHe ABOHHOH 
nepe3aPRAKH nHOHOB nonaAaeT B ~HTepsan 0,6+0,5 M6 161 

Ha pHc.5 noKaaaHa 3HepreTH4ecKaR aaBHCHMOCTb ce4eHHR ABOHHOH 
nepeaapRAK~. CTpenKoi1 oTMe4eHa K~HeTH4ecKaR 3HeprHR n~oHa, co
OTBeTCTBYIOlllaR nopory peaK~H~ p4He, npH K~HeTH4eCKHX 3Hepr~RX 
aHT~npoToHa TP = 60, 100 H 140 M3B ce4eHHe AByxnHOHHOH aHHHr~
nR~HH aHTHnpOTOHOB B renHH fiyAeT COCTaBnRTb 0,60; 0,30 ~ 0,10 Mfi 
COOTBeTCTBeHHO, 

.llHarpaMMa /b/ Ha p~c.4 on~c~eaeT pomAeH~e sHe Maccoeoi1 no
eepxHoCTH H nornolljeHHe rr+ -Me3oHa. B Ka4eCTBe <!laKTopa F Mbl Hc
nonb 30Ban~ OTHOWeHHe Ce4eHHH peaK~~H pn -+ TT-TT-TT + H TT + n-+ p7T + TT-, 

aHHHrHnR~H~ aHTHnpOTOHOB B renHH TOnbKO npH 3Hepr~H aHTHnpOTOHa 
T- = 140 M3B, npH 3TOM a = 0,05 t~6, /3KcnepHMeHTanbHble 3Ha4e-

P + + -HH.R Ce4eHHR peaK~HH TT n-+ prr TT HMeiOTCR TOnbKO npH 3HeprHRX, npe-
BbiWaiOlljHX 3Ha4eHHe y~= 2 r3B, COOTBeTCTBYIOlljee B HaWeM nOAXOAe 
3HeprHH aHTHnpoToHa T P::: 140 M3B/. 

,llHarpaMMa /c/ Ha pHc.4 on~c~saeT ynpyroe pacceRH~e nHoHa Ha 
npoToHe, KOTopoe conposomAaeTcR ABOHHon nepeaapRAKOH Ha nn-nape, 
H OAHOKpaTHY~ nepe3aPRAKY Ha He~TPOHe, KOTopaR conpOBOmAaeTCR 
nepeaapRAKOH Ha np -nape. npH 3HeprHRX aHTHnpoToHa Tii = 60' 100 
H 140 M3B B~4HcneHH~e ce4eHHR ABYXnHoHHOH aHHHrHnR~H~ aHTHnpo
ToHoe B ren~~ OKa3~BaiOTCR paBH~MH 0,2; 0,1 H 0,04 Mfi COOTBeTCT
BeHHO, 

.llHarpaMt~a /d/ Ha pHc,4 onHc~eaeT pacceRHHe nHOHa Ha nHoHe, 
KOTOPbiM o6MeHHBaiOTCR ABa HyKnoHa 171• PeaK~HR c pesepcHposaHHOH 
Ha 3TO~ AHarpaMMe nHHHeH, COOTBeTCTByiOlljaR MOAenH OfiMeHHbiX TOKOB, 
noA06Ha no ceoeMy MexaHH3MY peaK~HH c peeepcHposaHHoi1 nHHHeH 
Ha AHarpaMMe /b/,. <llaKTOP F onHC~BaeTCR 3AeCb OTHOWeH~eM Ce4eHHH 
ynpyroro TT+ TT --pacCeRHHR ~ peaK~HH pn -> TT-TT- TT +.npH 3HeprHH aHTH
npOTOHa T- = 140 M38 ce4eHHe ABYXnHoHHOH aHHHrHnR~~H s renH~ 
OKa3biBaeT~R paBH~M a = 0,14 Mfi, 

,llHarpaMMa /e I Ha PHC. 4 onHcblsaeT pm:<AeHHe Ha Maccoso~ nosepx
HOCTH H nornOUieHHe IT+ -Me30Ha npOTOH-HeHTPOHHOH napoH /S/, 3TOT 

5 



MexaH~3M ASeT npas~nbH~~ nop~AOK sen~4~H~ Afl~ ce4eH~~ ABORHoR 
nepe3aP~AK~ n~oHos Ha ren~~ np~ s~coK~X 3Hepr~~x, T.e. np~ Tex 
3Hepr~~X, KOTOp~e np~ aHH~r~n~~~~ aHT~npOTOHOB B ren~~ OTHOC~T
C~ K H~3K03HepreT~4eCKOMY ~HTepsany. ~~arpaMMa c pesepc~posaHHoR 
n~H~e~ noAo6Ha aHanor~4HO~ A~arpaMMe Ha p~c. 4b, a ce4eH~e AByx
n~oHHO~ aHH~r~n~~~~ aHT~npOTOHOB B ren~~ np~ 3Hepr~~ aHT~npOTOHa 
T; = 140 M3B oKa3~saeTc~ pasH~M 0,05 M6. 

B~nonHeHH~e B~4~cneH~~ ce4eH~~ AByxn~oHHoR aHH~r~n~~~~ aHT~

npoToHos s ren~~ cyMM~posaH~ s Ta6n~~e. Ce4eH~~ 3TO~ peaK~~~ 

oKa3~Ba~Tc~ Taro ~e nop~AKa sen~4~Hbl, 4TO ~ ce4eH~~ ABORHo~ 

nepe3aP~AK~ n~oHos Ha ren~~. 

Ce'!eHHH p;syxrrHoHHoil aHHHrHJIHL\HH aHTHrrpoToHoB B 4He B M6 

T-, 
p 

~13B 

a 

60 0,6 

100 0, 3 

140 O, I 

4. 3AKni04EH~E 

b 

0,05 

L(HarpaMMbl pHC. 4 

c 

0,2 

0,1 

0,04 

d e 

o, 14 0,05 

3Kcnep~MeHTaflbH~e AaHH~e no ABO~Ho~ nepe3aP~AKe n~oHos Ha re
n~~ YK<l3~Ba~T Ha TO, 4TO B 3TO~ peaK~~~ TOflbKO OA~H npOTOH MO~eT 
6b1Tb Ha6n~AaTeneM 161 , a 3TO o3Ha4aeT, 4To 6onee npeAno4T~TenbH~
M~ A~arpaMMaM~ Ann ABO~Ho~ nepe3aPAAK~ n~oHos Ha ren~~ np~ s~

coK~x 3Hepr~~x ~sn~~Tc~ A~arpaMM~ /c/ ~ /e/ Ha p~c.4. 
CpasH~TenbHoe ~3y4eH~e o6e~x peaK~~R, np~MoR ~ Kpocc-c~MMeTp~4-

-I 
I 

HoR, Mo~eT np~eecT~ K 6onee rny6oKoMy noH~MaH~~ npo~ecca MHoro- ~ 

KpaTHOrO paccenH~~, Ba~HOCT~ y4eTa n~OHH~X 06MeHH~X TOKOB ~ KO
POTKOAeRCTBY~~~X KOppenn~~~ B ~Apax. 

Mo~eT 6~Tb Ha6n~AeHa TaK~e peaK~~~ aHH~r~n~~~~ aHT~npoTOHOB 

Ha ABYX KOppen~posaHHbiX HYKflOHaX BHyTp~ ~APa ren~~ (ji 4 He-+ 7T-2pn), 
a ee ce4eH~e 6yAeT s 2~3 pa3a 6onbwe, 4eM ce4eH~e 3neMeHTapHoro 
aKTa aHH~r~n~~~~ aHT~npOTOHa Ha ABYX Koppen~posaHH~X HYKflOHaX 
/peaK~~~ /1//. 

B 3aKn~4eH~e cneAyeT cKa3aTb, 4TO npeAno~eHa npocTa~ MOAenb 
peaK~~~ c ~cnycKaH~eM OAHoro n~oHa s npo~ecce Pd -aHHHrHn~~H~ 
H HcnycKaH~eM 27T--Me30HOB npH p 4 He-aHH~rHn~~HH c y4eTOM cs~3H 

6 

3THX npo~eccos c Kpocc-cHMMeTpH4H~MH peaK~~~M~: norno~eHHeM 
nHoHa Ha AeRTepH~ ~ ABORHoR nepe3aP~AKOR nHOHa Ha ~Ape renH~. 

Mo~Ho npeAnono~~Tb, 4TO o6e peaK~HH /np~Ma~ H Kpocc-c~MMe
PH4Ha~/ ~AYT 4epe3 ABYXCTyneH4aTbiR MeXaHH3M H Hawa MOAeflb OCHo
B~BaeTC~ Ha 3$$eKTe nOA06~~ Me~AY 3THMH peaK~H~MH /1/ H /2/, 
a TaK~e /3/ H /4/ B TOR 4aCTH, KOTOpa~ OTHOC~TC~ K nepsoR CTy
neHH 3Toro MexaHH3Ma. B cny4ae peaK~H~ pd -> p71- nony4eHo xopowee 
cornac~e B~4HCfleHH~X Ce4eHHR C cy~eCTBY~~~MH 3KCnepHMeHTaflbH~M~ 
AaHH~MH. 

Ba~HOCTb sKnaAa a ce4eHHe ABYXnHOHHoR aHH~rMn~~H~ aHTHnpo
TOHOB B ren~~ pa3fl~4H~X AHarpaMM OCTaeTC~ B 3Ha4HTeflbHOR CTe
neH~ OTKP~T~M sonpoCOM. 6YAY~ee 3KCnep~MeHTaflbHOe HCCfleAOBaHHe 
3Toro npo~ecca noMo~eT, no-sHA~MoMy, npo~cHHTb 3TOT sonpoc. 

ABTOP~ 6naroAaPH~ B.6.6en~eey, n.H.nan~AYCY, 6.3.Konen~OBH4Y 

~ M.r.cano~HHKOBY 3a secbMa none3H~e o6cy~AeH~~. 
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AHHHrHnH~HH aHTHITPOTOHOB B ~eilTepHH 
C HCITYCKaHHeM O~Horo 11HOHa H B renHH 
C HCITYCKaiiHeM ~BYX ITHOIIOB 

P4-83-560 

llpeAflO~eHa npOCTan MO~enb peaK~HH C HCITYCKaHHeM O~Horo 
ITHOHa npH pd -aHHHrHnfl~HH H C HCITYCKaHHeM 2rr -Me30HOB ITpH 
li 4 He -aiiHHrHnfl~HH c ytieTOM CBH3H 3THX npo~eccoB c Kpocc
CHMMeTpHtiHbiMH peaK~HHMH! norno~eHHeM 11HOHa Ha ~efiTepHH H ~Boil
HOff nepe3apfl~Koil nHoHa Ha H.u.pe remm. ITapannenbHoe Hccne,o;oBa
HHe 3THX npHMbiX H KpOCC-CHMMeTpH'lHbiX peaKJ~Hfl Ba~HO iVIH ITOHH
Mai!HH norno!lleHHfl tiaCTH~ Ha KOppenHpOBaHHbJX HyKnOHaX, 

Pa6oTa BbmonHeHa B Jla6opaTopHH n~epHblX npo6neM OH5!H, 

Nikitiu F., Piragino G., Falomkin I. V. P4-83-560 
Annihilation of Antiprotons in Deuterium 
with the Emission of Single Pions and in Helium 
with the Emission of Two Pions 

A simple model is proposed for the description of reac
tions involving the emission of a single pion in pd-annihila
tion, and the emission of two negative pions in p 4He-annihi
lation, In the model account is taken of the connection bet
ween the above processes and the respective cross-symmetric 
reactions: pion absorption by deuterium and double charge 
exchange of a pion on the helium nucleus, Parallel investigati
on of the mentioned direct and cross-symmetric reactions is 
important for the understanding of particle absorption by 
correlated nuclei. 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 
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