
n-3t~ 
Pl4 - 8937 

J 
BJ1.lleTpyxHH, B.M.Cyaopoa, 11 .A.lOTJiaHAOB 

K BOOPOCY 
0 CBH311 MEXAHJ13MOB 3AXBATA "- -ME30HOB 

CBH3AHHMM BO~OPO~OM 
11 P MJ1All,l10HHO-X11M11qECK11X PEAKU11i1 



Pl4 - 8937 

B.H.lleTpyxMH, B.M.Cyaopoa, H.A.IDT~aHAOB 

K BOllPOCY 
0 CBH3H MEXAH113MOB 3AXBATA 1T- -ME30HOB 

CBH3AHHMM BO~OPO~OM 

H P MHAW10HHO-XHMHqECKHX PEAKUHA 

Hanpa&TleHo B )1(37'ftl 



Summary 

A critical analysis is presented of the paper by 

V.I.Goldansky, N.N.Zatsepina,I.F.Tupitsin and N.I.Kholodov 

/1/ 
(DAN SSSR,~, 1250 (l974) deducing analogy between the 

mechanism of negative pion capture by bound hydrogen and that of 

radiation-chemical reactions. The groundlessness of this analogy 

is supported by the following remarks. 

1. The correlation between the coefficients GL and the 

radiation-chemical parameters G(H
2

) and J indicate not the identity 

of the pion capture and radiation-chemical reaction mechanism but 

the dependence of both Cl and G(H2 ), J on the chemical bond 

energy E (Fig. 1.). 

2. The inadditivity in the pion capture probability 11 at the 

accumulation of hydrogen in the molecules of aromatic and saturated 

compounds" observed by the authors/!/ results from the incorrect 

use of the literature data (Fig. 2). 

3. The inadditive decrease in the pion capture probability at 

replacing H2o and NH
3 

by H
2
o

2 
and N

2
H

4
, respectively, is explained 

by the induction effect and not by the attachment of ~-H+ mesic 

atoms to multiple bonds (in the above compounds there is no one). 

4. The data showing, in the authours' opinion/!/ some external 
H 

isotope transfer" in the mixture c6H6 + c
6

n
6 

and in r
6

Hxn
6

_x are 

statistically unreasoned (see , the Table ). 

co 1975 061oe0uHeHHWri UHC•u•y• Jt0epHWX UCCAe006QHUU ,4y6Ha 

B pa6oTe B.H.ronL~aHcKoro, H.H.3auenHHOB, H.~.Ty­
nHULIHa H H.H.Xono,IJ.oaa /I/ 61a1no c,IJ.enaHo yTaep:>K,IJ.eHHe 

06 aHanorH"'HOCTH MeXaHH3MOB Me30HH0" XHMH"leCKHX H pa­

~aUHOHHO"XHMH"leCKHX peaKUHB. AaTopLI non~a~TanHCL Hc­

nonLJOBaTL 3TY aHanorHIO ~nJI 06'LJICHeHHJI HeKOTOpLIX oco-

6eHHOCTeB JaXBaTa nHOHOB XHMH"leCKH CBJI3aHHLIM BO,IJ.O" 

po~OM. BHHMaTenLHOe paCCMOTpeHHe 3TOB nonLITKH BLIHy:>K· 

~aeT Hac c,IJ.enaTL cne,IJ.yrotUHe JaMe"laHHJI. 

1. BLIBO~ o6 aHanorH"'HOCTH MexaHH3MOB aaTopLI '
1 1 

'
1 

,IJ.e­

naiDT npe:>K,IJ.e BCero Ha OCHOBaHHH Cy~eCTBOBaHHJI flHHeB· 

HOB KoppenJIUHH Me:>K~Y Ko3cMIHuHeHTaMH a 11 _z /xapaKTe­

pH3 YIOIUHMH BepOJITHOCTL W Jaxaa Ta rr- ·Me 30HOB BO,IJ.O­

pO,D.OM H CBJI3aHHLIMH C pacnpe,D.eneHHeM nnOTHOCTH 3fleKT" 

pOHOB CBJI3H H-Z /, C O~HOB CTOpOHLI, H BeflH"'HHaMH 

pa~HaUHOHHO- XHMH"leCKOrO BLIXO,IJ.a BO~Opo~a G (H 2 ) HflH 

OTHOCHTenLHLIMH HHTeHCHBHOCTJIMH HOHOB j , B03HHKaiOIUHX 

npH 3fleKTpOHHOM y,IJ.ape, • C ,D.pyroB. 

B 3TOB CBJI3H JaMeTHM, "'TO cy~ecTaoaaHHe nHHeBHOB 

JaBHCHMOCTH Me:>K.D.Y BeflH"'HHaMH a ij z H J, Ha KOTOpyiO 

yKa3LIBaeTCJI B pa60Te /I/, no MeHLWeH-Mepe, COMHHTenLHO. 

CTaTHCTH"leCKHB aHanH3 cooTBeTCTBYIOIUHX ~aHHLIX I puc. 2 
pa6oTLI /I/ I noKaJLIBaeT, "'TO nHneuuaJI JaBHCHMOCTL u H-Z 

OT J He HMeeT MeCTa. /0WH6KH K03cMIHUHeHTOB COOTBeT· 

CTBYID~eB 3aBHCHMOCTH paCC"'HTaHLI B pa6oTe l I '
1 

HeBepHO 

H JaHH:>KeHLI B 3-4 pa3a/. He HCKniO"leHO, "'TO OTCYTCTBHe 

flHHeBHOB CBJI3H "laCTH"'HO CBJI3aHO C Hey,IJ.a"'HLIM BLI60pOM 

aemecTB: HcnonLJYIOTCJI ,IJ.aHHLie ,IJ.nJI nap coe~HHeHHB H .P H 

H 
2
0 

2
, NH 3 H N 2 H4 , B KOTOPLIX aenHKO anHJIHHe HH.IJ.YK­

UHOHHOrO 3cWleKTa /eM. HH:>Ke nyHKT 3/. l.JTO KacaeTCJI 

MeTana, TO HcnonLJoaaHHaJI ~nJI Hero aenH"'HHa a, KaK 

H a cnyqae 3TaHa H 3TaneHa, nony"leHa no lllopMynaM /eM. 
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eooTBeTeTB}'lO~ee npsMe'laHBe B pa6oTe I I! 1, He BMei<DUIM 

HB TeopeTB'IeeKOrO, HB 3KenepBMeHTanbHOrO 060eHOBaHBS. 

BTopas 3aBBeBMoeTL aH-Z (G), sBnse'-res 6onee o6oeHo­

BaHHoii, XOTJI KOHKpeTHLlB BB,ll; ee MO)KeT HeeKOnLKO B3Me­

HBTLeJI, KOr,n;a 6y,n;yT B3MepeHLl BepOJITHOeTB 3aXBaTa W 
B MeTaHe, 3TaHe B 3TBneHe B BenonL30BaHLl ony6nBJCOBaH­
HLle 18-IO/ .n;aHHLle no 6eH3ony. 

Hansqse xoppenJiu;Bii Me)K,ll;y BenB'IBHaMB a , J , G , 
Ha Haw B3rnJI,n;, eKopee eBB,n;eTenLeTByeT He o6 aHanorsq­

HoeTB MeXaHH3MOB, a 0 TOM, ':ITO Bee 3TH BenB'IBHLl 3aBB­

esT OT Ta.ICOB cllyH.n;aMeHTanLHOB xapaKTepBeTBKB XBMB­

qeeKOB eBR3B, KaK ee JHeprBJI. Tax, npe.n;eTasnseTes ee­

TeeTBeHHLlM, ':ITO oena6neHBe eBJI3B ,li;OJDKHO npBBO,li;BTL, 

B006~e rOBOpJI, lC eHB)KeHBIO pa,n;BaiJ;BOHHOB eTOBKOeTB Be­

~eeTBa, T .e. K yBens'leHBJO G (H 2 ) B J. ~anee, B3-

BeeTHO, 'ITO K03cllcllBIJ;BeHT a H-Z ,li;OH)KeH paeTB e poeTOM 

nnOTHOeTB JneKTpOHOB B OKpeeTHOeTB aTOMa BO,li;Opo,n;a /2/, 

T .e. e oena6neHBeM npo'IHoeTB eBJI3B H-Z. B Ka'leeTBe 

BnnJOeTpau;BB 3TOrO YTBep)K,ll;eHBJI Ha puc. 1 B306pa)KeHa 

<1 

CH4 

2 

t HzO 
1 

------L-----

'100 450 500 550 

Puc. 1. 3aeucuMoc•b Mexoy Ko3di¢Uf4UeH•aMu 
3Hepzueii xuMuttecKoii ceJI3U E . 

4 

E ~<Jo/-
a H-Z u 

3aBBeBMOeTL aH-Z ,li;HJI HeKOTOpLlX rB,n;pB,li;OB BTOpOrO 

nepBo,n;a OT 3HeprBB XBMB'IeeKOB eBJI3B E / 3 •4 / , OnBeLlBaJO­

~aJieJI ypaBHeHBeM 

a = (6,80 ± 1,10) - (0,0113 ± 0,0024) E . 
H-Z 

/1/ 

JlJ060nLITHO OTMeTHTL, 'ITO pa3HBIJ;a B 3HeprBJIX eBS3B 

N-H B aMMHaKe H rs.n;paJBHe eoeTaBnJieT 98 KOJIC/MOAb. 
llpB 3TOM o6e TO'IKB /H ,n;nJI NH 3 B ,n;nJI N

2 
H 

4 
I xopowo 

yKna.n;LlBaroTeJI B nBHeiiH}'lO JaBBeBMOeTL I 1/. 
I I I 2. B pa6oTe' "o6~oeTLJO MexaHBJMOB MeJOHHo-xs-

MB'Ieexsx * B pa,n;BaiJ;BOHHO- XBMB'IeeKBX peaKIJ;BB" nLlTaJOTeJI 

06bJieHBTL JcllclleKT Hea,n;,n;BTBBHOeTB BepOJITHOeTB JaXBaTa 

77--MeJoHOB "npB HaKonneHBB Bo,n;opo.n;a B MoneKynax apo­

MaTB'IeeKBX B HaeLI~eHHLlX eoe.n;BHeHBii". Ha eaMOM .n;ene 

TaKoro JcllclleKTa HeT. KaK O'leBB,n;Ho Bl paeeMoTpeHBJI 

,n;aHHLlX ma6A. B puc. 3 pa6oTLI I I I, yTBep)K,ll;eHBe o Hea,n;.n;B­

TBBHOeTB, K TOMY )Ke eTaTBeTB'IeeKB He o6oeHOBaHHOe, Ja­

BBeBT B OeHOBHOM OT 3Ha'leHBJI aH-Z ,n;nJI 6eH30na. ~ns 
noene.n;Hero npBBe.n;eHLl 'leTLipe JHa'leHBR - 1,39±0,18; 
1,36±0,13; 1,15±0,06,;_ 0,87±0,05 B ,n;aHLl eeLlnKBHa,n;eBJITL 

pa6oT /5-13/. llpB 6ns)KaiiweM paeeMoTpeHBB oKaJanoeJ., 

'ITO TpB B3 HBX He eo,n;ep)KaT ,n;aHHLlX no 6eH30ny/
5

•
6 •7/ , 

B 'leTLlpex ,n;aHLl JHa'leHBJI a, paBHLle 0,98±0,08/8 •
9

•
10

/s 

1,00±0,12/ 11 ~H3 ,n;Byx .n;pyrsx 112 •I 3/ ene.n;yroT JHa'leHBJI 

a 1,39±0,18 B 1,36±0,13, HO He ,n;nJI 6eHJona, a .n;ns nons­

eTBpona, T .e. JIBHJIIOTeJI yepe,n;HeHHLlMB no 3Ha'leHBJIM a ,li;HJI 

apoMaTB'IeeKoro B napacllBHOBoro pJI.n;oB yrneBo.n;opo.n;oB, B, 

ene.n;oBaTenLHO, He MoryT 6LlTL senonLJOBaHLl B npoBo.n;s­

MOM aHansJe. EenB BJJITL noene,n;Hee, eaMoe .n;oeToBepHoe 

Hawe JHa'leHB: a c 
6

H 
6 

= 0,98±0,08/IO< TO nonyqaeTeJI 

XOpOWaJI nBHeBHaJI JaBBeBMOeTL Me)K,ll;y a H-Z B eTeneHLIO 

KpaTHOeTB eBJIJe:ii B IJ;BKne K/lfo/ /eM. pUC. 2/: 

* CaMO-noHJITBe Me 30HHO- XBMB'IeeKoii peaKIJ;BB He JIBnJI­
eTCR KOppeKTHLlM. llpaBBHLHee rOBOpBTL 0 JaXBaTe Me30-
HOB s,n;paMB XBMB'IeeKB eBJI3aHHOrO BO,li;Opo,n;a. 3TOT npou;eef6 / 
HennOXO OnBeLlBaeTeJI MO,n;enLIO 6onLWBX MeJOMOneKyn • 
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3D 40 so ~% 
Puc. 2. 3aeucuMoc•b Mexi:>y K03fPtPUfiUeH•aMu aH-Z u 
c•eneH biO Kpa•Hoc•u ceJJ3eu 

1 
I' fiUKAax I K tfo/. IlyHK•up 

eocnpou3eoi:>u• puc. 3 pa6o•bl · 

a H-Z= (1,98± 0,09) - (0,021 ± 0,003) K. 

B pa~HallHOHHOB XBMBB ~eBCTBiiTenLHO Ha6mo~aeTCJI He a~· 
~THBHOCTL BWXO~a npo~yJCTOB pa~BOnH3a B CMeCJIX, Ha· 
npBMep, 6eH3ona B JlBKnorexcaHa: 6eH3on no~asnJieT pac· 
na~ JlBKnorexcaHa1I 41. "3auvnHoe ~eiicTBBe" 6eH3ona a ewe· 

CB CBJI3aHO B OCHOBHOM, CornaCHO C~eCTBYJOIQBM B pa~aa· 

JlBOHHOB XHMBB B033peBBJIM, C npOJleCCaMB nepe~a'IB 3apJI· 

~a: 
+ + 

C6 H 12 + C6 H 6 _, C6 H 12 + C 6 H 6 . 

Taxoii npoJlecc B03MO*eB B3·3a 3Ba'IBTen~aBoii pa3BHilW a 
noTeBJlBanax BOBH3aJlHH JlBKnorexcaBa I 11,00 3B/ B 6eB-
30na /9,24 3B/. 3TOT MeXaHH3M no~TBep~aeTCJI TaiOI(e 
ManWMH OTKnOBeBBJIMH OT aMHTHBHOCTB B B_WXO~e npo~yK • 
TOB pa~BOnB3a CMeCB 6eH30n·JlBKnoreKCeH H3 • 3a 6nB30CTB 
BX noTeBJlBanOB BOHH3aJlHB /9,24 3B B 9,20 3B/. BecLMa 

6 

J 
J 

l 

Tpy~HO ~e~CTaBHTL Ce6e, KaK 3TOT MeXaHB3M MO*eT pa6o· 
TaTL B paCCMaTpBBaeMOM cnyqae, T.e. He B CMeCH, a B 
'IBCTOM BeiJleCTBe /B MOnexyne/. 

3. B OTnB'IBe oT paccMoTpeHHoro swme cny'laJI, Hea~­
~TBBBoe yMeHLWeHBe BepOJITHOCTB 3aXBa Ta TT- ·Me 30HOB 
npa nepexo~e oT MoHoMepos H 2 0 B N H 3 x ax ~HMepaM 
H 20 2 B N2H 4 pean~.Ho c~ecTsyeT. Ho nonwTxa o6"LJICHBTL 
3TOT 34MtleKT npBCOe~HHeHHeM TT-H+ ·Me30aTOMa no KpaTHWM 
CBJI3JIM BPJI~ na cocTOJITenLHa: H 2 0 2 B N 2H 4 xpaTHwx 
CBJI3eii He co~ep*aT. YMeHLWeHBe *e sepo.IITHOCTB 3axsaTa 
TT- ·Me 30HOB MO*HO nerKO 06'LJICHHTL BH~YKilBOHHWM 34Mtlex • 
TOM 1151. ,An.11 3Toro cne~yeT paccMaTpBBaTL H 202 xax 
npo~yKT 3aMeiJleHHJI o~Boro aToMa so~opo~a a Monexyne 
so~w Ha ra~pocorpynny OH, a N 2 H 4 - xax npo~yKT 3aMe· 

IJleHBJI O~HOrO a TOMa BO~Opo~a B aMMHaKe Ha aMHHOrpynny 
NH 2• B o6oax cny'laJIX MW 3aMeiJlaeM aTOM so~opo~a /no 
npBHJITOB B HaWBX pa6oTaX WKane HH~YKilHOHHaJI KOHCTaHTa 

BO~Opo~a a~ = 0/ Ha rpyDDW C 6onLIIIHMB BH~YKilBOHHWMH 
OH NH2 181 

KOHCTaHTaMB: a I = 0,25, a 
1 

= 0,10 · B 3TOM cnyqae 
~OH*HO npOBCXO~BTL ysenH'IeHBe 3neKTpOHHOB nnOTHOCTH 
Ha CBJI3JIX 0-0 B N -N B, COOTBeTCTBeHHO, yMeHLWeHBe 
3nexTpoHHoi nnoTHOCTH Ha CBJI3JIX H -0 B H-N. Hey~BBH· 

TenLHO no3TOMY. 'ITO 3Ha'leHHJI• a H-Z ~nJI H 2 02 H N 2H 4 
OJCa3anBCL ~OCTaTO'IHO Manw. 

4. HaxoBell, a pa6oTe 1 II asTopw nawyT o6 o6Hapy*eHBH 

BYB "sHeWHero B30TOnHoro nepexsaTa" B cweca C6H 6 +C6 D 6 
B B coe~BHeHBB C6Hx D 6_x • llpoJlecc nepexsaTa rr-·Me3o· 
BOB ,ApyrBMB aTOYaMH, B TOM 'IBCne B aTOMaMB ~eiiTepBJI, 
B3BeCTeH ,AaBHO II6,171 B He Hy~aeTCJI B HOBOM Ha3BaHBB, 

TeY 6onee, 'ITO aBTOpW He KaCaiOTCJI MexaHB3MOB HB 
"sHewHero • . . nepexsaTa", HH anLTepHaTBBHoro eMy 
"sHyTpeHHero •.. nepexsaTa". 

,Aanee, HesepHo yTsep*~eHBe 1 11 o TOM, 'ITO nepexsa T 

B CMeCB C6H6 + c6n·6 H B coe~HeHBB C6HxD6-x B ~Ba 
pa3a 6onee HHTeHCHBeH, 'leM a CMeCJIX H 2 +D2 B H 20 +D2 Q. 

B npBBO~HMOB Ta6nBJle BenB'IHHa f * /no~aBneHHe/ • OTHO • 
WeHBe 3KCnepHMeHTanLHO H3MepeHHOB sepOJITHOCTB 3aXBaTa 
x O*H~aeMoii B npe~ono*eHBH, 'ITO nepexsaT Ha aToMw 
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1-C0 (w -w --.z.eiiTepu.a: He npOHCXO.Z.HT OAill,IJ,. - C6H6 100% C - KOH-' D 

ueHTpauu.a: .z.eiiTepu.a: a a ToMapHbiX npoueHTax/; € - no.z.aa­

neHHe H3- 3a nepexaaTa Ha .z.eiiTepHH, .f.acC'IHTaHHoe no 

.z.aHHbiM .z.n.a: cMeceii H:z+D2 H H 20+D2 oll ,I 8(KaK BH.Z.HO H3 

Ta6nHUbl, pa3llH'IHe B HHTeHCHBHOCT.RX nepexBaTa COCTaB­

n.ReT OKOllO 20~ H He .RBll.ReTC.R CTaTHCTH'IeCKH 3Ha'tHMbiM. 

Ta6Auf#a 

Be~ecTBO <* E d<* 

18/ 
C6 Hx D 6-x /52,5 aT.~ D/ 0,68:±:..0,06 0,84:±:..0,05 
0.58C6 H 6+0.42C6 D6 0,72:±:..0,08181 0,87:±:..0,05 

1 ,24:±:..0, 13 
1,21:±:..0,15 

TaKHM o6pa3oM, npuaneqeHHe MexaHH3MOB pa.z.HauuoH­

Ho- XHMH'IeCKHX peaKUHB .Z.llJl 06'LJICHeliHB paCCMOTpeHHbiX 

npHMepoB He,IJ;OCTa TO'IHO o60CHOBaHO B j)a6oTe /l/ , He BBllB­

nBeTCB B HaCTOBII\ee BpeMB He06XO,IJ;HMbiM H He CllOC06CTBy­

eT npoBCHeHHIO npo6neMbl. 

B JaKnro'leHHe aBTOpbl HCKpeHHe 6naro,napHT B.H.IIo­

KpoacKoro 3a none3nble o6cy:>K,neHHH. 
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