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L. 

BnepBbie aonpoc o B03MO)I(HOCTH cywecTBOBBHHR He 
8 

6n1Jl paccMOTpeH 

Ill /2/ 
H.6.3enbi10BH'IeM H B.vt.ronbllBHCKHM a 1960 r. Vlcnonb3YR :3KcnepHMeH-

T8llbHbie llBHHbie OTHOCHTellbjiO :3HeprHH Cll8pHB8HHSI Hei!TpOHOB B nerKIIX Rllp8X, 

8 
OHH npHWliH K BbiBOlly 0 60llbWOi! BepOS!THOCTll cyllleCTBOBBHHR H30TOII8 lie • CT8-

i)HllbHOrO no oTHotueHHIO K l!cnycKaHHIO Hei!TpoHoa. OnHBKO cTpororo :3KcnepKMeH-

TBllbHoro noKa3aTellbCTBa cywecTaoaaHKR lie 
8 no 1865 rona He 6biliO. VIMe-

/3/ 8 
liOCb C006WeHIIe 0 B03MO )!(HOM H86liiOlleHIIH llBYX Clly'!aea 06p830B8HHSI lie 

B tpOT0:3MY!IbCHlf, KOTOpoe He 6bill0 llOCT8TO'IHO H8lle)I(Hb1M C 3KC11epHMCHT8llbHOi! 

/1,5/ /6/ 
TO'IKH 3pCHIHI • Pe3yllbT8Tbi pa6oTbi 6blliH TBK)I(e 

/4 7/ 
COMHHTGnbHbiMH ' 1 H 

BllOCliCllCTBlfH 6blll8 llOK838Ha IIX OWH60'!HOCT/ 
8•91 , 

u ''6' 67 6 /.'3-! 4 / 6 u ll> 6- r.r. ony liHKoaaH uenbii! pRll sKcnepi!MeHTOB no o Hapy-

)l(eHHIO Rnpa II<· 
8 

Ii H3y'!eHI!IO HeKOTop&IX ~ro ceoi!cTB. H acTORliiBR pa6oTa RBliR­

/ 10/ 
CTCSI IIpOLlOJiii<CHHeM pa60Tbl , B KOTOpOi! C006LU8li0Cb 0 HenocpellCTBeHHOi! 

perHcTpauHH BKTOB pO)I(lleHI!R H pacnaaa Rllep He 
8 

, o6pa30BBHHhiX np11 3BXBBTe 

OCT8HOBIIBWHXCSI " -Me30HOB RllpBMH yr.nepoaa H Kllcnopoaa. B naHHoi! pa-

6oTe onpeneneHa 6oJiee TO'IHO Mace a He 8 
II OTHOCI!TellbHble BepORTHOCTll o6-

p830B8HIHI lie R H8 p83llli'!HblX Rllp8X B cpOT0:3MYllbCHll. 

8 
Vl3aeCTHo, 'ITO Rllpo He 

llBYM CXeMaM: 

npeTepneaaeT 

~ + fl- 8 * + y 
I. lie (0 ) .. Li (0,978 Mse ,I ) .. 

pacnaa no cnenyiOwliM 

{3- s* 4 
Li 8 -+ Be (2,9Msa,2 + ) -+2He ; 

2. lie• (0+) q-Li 8 •(3,22Msa ,!+ -+ Li 7 + n . 

3 



nepB811 113 STHX CX9M OC069HHO yao6Ha JlJIII perHCTp8UHH B cpOTOSMYJibCHH f 

T,K, a aTOM cnyqae aa Koaue cneaa He 8 aomKHbl aa6niOJl8TbCII aaa cneaa 

aneKTpOHOB H JlB8 H80p8BJieHH&IX B npOTHBOOOJIO;)I(Hble CTOpOHbl H paBHbiX DO JlJIHHe 

cneaa a -qaCTHU ( T-o6pa3Hble CJieJlbl C JlBYMII aneKTpOH8MH, B OTJIH'IHe OT 

T-o6paaHbiX cneaoa Li 
8 

H 8 
8 

, KOTOpble conpOBOlK.Q810TCll OJlHHM cneJlOM 

aneKTpOH8 ~nH 003KTpOH8 0 COOTBeTCTBeHHO), 

npa 38XBBTe fT -MeOOHOB nerKHMH 11Jlp8MH C , N , 0 B cpOTOSMYJibCHH 

He 
8 

MO>KeT Ha6niOJl8TbCII B cneJlyiOWHX peBKUHliX, Jl810WHX JlByx,-Tpex - H 'leTbl-

pexny'leBbie aaeaabl: 

1. rr- + 0 18 
.. He8 + B 8 

2, ,- + C 12 .. He 8 +He a + H 1 

3. rr - + N 14 .. He 8 + He a + He a 

4, rr- + 0 18 .. !le 8 + He T + H 1 
, 

5, rr - + C 12 .. H e 8 + H 2 + Ill + II I , 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

8 I I I 
.. He + II + II + II + n 

rr + N U .. He 8 + He 3 + H 2 + II ~ 

.. lie 8 + He ~ + II 
1 

+ II I, 

.. He 
8 

+ lie 
3 

+ 11
1 

+ II 
1 

+ n 

rr - + 0 18 .. He 8 + Li 8 + H 1 + 11
1 

He 8 + He ~ + He a + II 1 
, 

He 
8 + He 

3 
+ He 

8 
+ II 

2
, 

.. He 
8 + He 

8 
+ He 

8 
+ II 

1 
+ n . 

( PettKUHH c 6onbWHM 'IHcnoM aapH>KeHHbiX 'I&CTHU He npHBOJlliTCll.) .B paccMaTpH­

aaeMbiX pe8KUK!IX npOHCXOLlHT liOIJHbllt p83B8fl HJlep MHWeHH. 3HeprHII, BbiJlell!IIOWB-

!IC!I npH 38XB8T9 rr--Me30HOB, TO'IHO H3BeCTH8, 3ro noaaOnHeT npoaeCTH KHHe-

Ma·rH'IeCKHit 8H8/IH3 H86fliOJl8eMbiX C06bJTHit, 

3 
3Myn&eHOHHble KaMepbl paaMepoM 10 x 5 x 2,5 eM , cocraaneHHble Ha cnoea 

aMynbCHK TOnWHHOit 600 MHKpoH rHna H HK<PY!-EP ( qyacTaKTenbHol K pensrHaHcr-

CKHM '18CTIIU8M),o6ny'IBJIHCb 11- -Me30H8MH C aHeprHelt 80Maa H8 CIIHXpO-

UHKnorpoHe na6oparopHH snepHbiX npo6neM 01-1511-1. llnoTHOCTb o6nyqeHHH coc-

5 2 
T8aJIHfl8 2•10 Mea/eM , MeaOHbl TOpM03HflHCb JlO OCT8HOSKH a cepeJlHHe K8MGpbl, 

3oHa OC TttHOaOK 1T ··Me30110b WHpHHOI a 1 CM npocM8TpHBUilaCb liOJl MHKpOCKO-

noM c yaeJJK'IUHHeM 200 X, 11 perHcTpHposanHcb o -ase:J.Ubl c T-o6pa3HbiMH 

1 

H~ 

cneaaMH. npocMoTpeHo 7 KaMep
7 

H aaperHcTpHpoaaHo 17267 raKHx cnyqaes. Cpean 

HHX npH liOSTOpHOM npOCMOTpe C yaenH'IeHHeM 1350 X np0113SOJlllllC!I noiiCK C06bJ-

TIIIt c JlBYMH aneKrpoHHbiMH cn~aaMH Ha KoHuax T-o6paaHbiX cnenoa. Dp11 

aTOM pyKOaOJlCTSOSa/IIICb cneayiOWHMII Kpi!Tepi!HMII or6opa: 

1, 3neKTpOHbl JlOil>KHbl 6b1Tb pen!ITIISH<:TCKIIMH, 

2. PaccTOIIHIIe or OKOH'IaHIIH cneaa He 8 
ao nepsoro aepHa aneKrpoHHoro 

cneaa He aon>KHO npesbiWaTb yrpoeHHoro cpeaHero paccrostHIIH Me>Kay aepHaMII, 

/15/ 
0THOCI!TellbHOe 'IIICflO TaKHX paapblaOs COCTaSnlleT 5% 

3, CneJlbl aneKTpOHOa JlOJI>KHbl npOJlOfl>KaTbC!I 111160 JlO OCTaHOSKII S KaMepe 

n116o no Sbixoaa sa ee npeaenbi, 

6blno aaperllcTpllposaHo 16 raKIIX co6biTIIIt. Dsa 113 HHX !ISflliiOTCH aaeanaM 

rpexnyqesoro, 13 cnyqaea - 'leTbipexnyqeaoro 11 O.lliiH cny'lalt - nHTHnyqeaoro THn 

Dn11 Ka>Kaoro co6biTIIH npoaeaeH KIIHeMaTII'IeCKHit aHan11a, peaynbTBTbi KOTOp 

1101 
np11seaeHbl s Ta6n11ue. 0 nepsbJX Tpex cny'la!lx coo6wanocb pauee • VIa Ta6nll 

Ubi SIIJlHO, 'ITO BOCeMb cnyqaea YJlOBneTSOpii!OT KHHeMBTHKe peaKUIIIt 6e3 IICIIYCK8-

Hif!l HeltrpoHa, B aTIIX cny'IBIIX 113Mepeua Macca aroMa He 
8 

11 1136biTOK MBCCbl M 

CpeaHee aHa'leHHe no aTIIM 113MepeHIIHM M-A = (31,0 :!:_0,4) Mas. 3ra senii'IHHa 

1101 
xopowo cornacyercH co 3Ha'leHIIeM, nony'leHHbiM HaMil paHee , II peayllbT8TaM 

1111 
pa60Tbl , S KOTOpOit aTa >Ke senii'IIIH80 113MepeHHall 110 10 OTC'IaTaM B pe8KUIIII 

He 4 + Mg 28 .. lie 8 + Mg 22 

uailneua paBJ!Oit (31,65 .± 0,12) Mas, CeMb cnyqaes HJleHTHtPIIUHposaHbi KaK peaK 

UHH c HcnycKaHHeM OJlHoro aononHIIrenbHoro Heltrpoaa, B Ka>KJlOM 113 ar11x cny­

qaes onpeaeneaa Macca HeltTpoHa, cpeaHee auaqeHHe KOTopolt nonyqeHo pasHbiM 

(941,5 :!:.. 2,2) Mas. 3Ha'leHIIe MaCCbJ BTOMa He 8 
npHKBManoch paBKbiM M=7482,5Ma 

B OJlHOM cnyqae He yaanocb nposecr11 IIJleHTIIcpHKaUIIIO KaHana peaKUIIII, T.K, oaHa 

qacr11ua SbiWna aa npenenbi KaMepbi 11 npo6er ee He llaMepeH TO'IHO, 

Ha OCHOSaHIIII aaperHCTpllpOsaHHbiX cnyqaes MO>KHO onpeJleJIIITb OTHOCIITenb­

Hble sepoliTHOCTH o6paaosaHIIll He 8 
np11 aaxsaTe ,- -MeaoHoB Ha paanii'IHbiX 

ll.llpax. KaK BIIJlHO 113 Ta6nuubl, 13 cnyqaes orHeceHbl K peaKUHIIM aa yrnepoae 

II no OJlHOMY cny'IBIO - K peaKUHliM Ha a30Te H KIICflOpOJle. 0 BepxHelt rpaHHUe 

/16/ 
OTHOCIITeJJbHOit aepOliTHOCTH pe8KUHH ( 1) coo6wanOCb B pa6oTe • AaanOI'H'IHO 

/16/ 
pa6oTe aaxoJlHM, 'ITO aaperHcTpHpoaaHHoe 'IHcno o -aseaa c T-o6p83Hb1MH 

6 6 
CneaaMH COOTBeCTByeT 3,27•10 aaxsaTBM 71--Me30HOB B nerKHX H 5,81·10 aa-

XSaTaM 1T --Me30HOS B T!I)KeflbiX HJlpax, lipH 3TOM OTHOCHTeJJbHble 'IHCna aa-

5 



J, 

cnenaMH. ·npocMoTpeHo 7 K8Mep
1 

11 aaperHCTpHpoeaHo 17267 TBKHJI: cnyqaee. CpenH 

HHX np11 noeTopHOM npocMoTpe c yeenH'IeHHeM 1350 X npoHaeonHnCH noHcK co6bi-

Tifil c neyMH aneKTpoHHbiMH cn~naMH Ha KOHuax T-o6paaHbiX cneaoB. IlpH 

aTOM pyKOBOnCTBOB8nlfCb CnenyiOllllfMH KpHTepHSIMif oT6opa: 

1. 3neKTpoHbi non>KHbi 6biTb penHTHsH<:TCKHMH. 

2. PaccTOHHHe OT OKOH'I8HHSI cnena He 8 
no nepsoro aepHa aneKTpoHHoro 

cnena He non>KHO npesbilllBTb yTpoeHHoro cpenHero paccTOHHHH Me>Kny aepHaMH. 
1151 

0THOCHTellbHOe 'llfCilO T8KIIX pa3pb!SOS COCT8BnSieT 5% 

3. Cnenbi aneKTpOHOS non>KHbl nponon>K8TbCSI lllf60 no OCT8HOBKH B K8Mepe, 

n116o no Bhixona aa ee npenenbi. 

5bwo aaperlfCTpHposaHo 16 T8KHx co6biTHil. Dea 113 HHx HSnHIOTCH aeeanaMH 

Tpexnyqeeoro, 13 cnyqaes - '!eTbipexnyqeeoro 11 onHH cnyqaA - fiSITHnyqesoro THna. 

DnH Ka>Knoro co6biTHSI nposeneH KHHeMBTH'IeCKHil aHanna, peaynbT8Tbi KOToporo 

1101 
npHeeneHbi s Ta6nHue. 0 nepsbix Tpex cny'laHx coo6manocb paHee • VIa Ta6nH-

Uhi BHnHo, 'ITO SOCeMb cnyqaes ynosneTSOpSIIOT KHHeM8THKe peaKUifi! 6ea HCIIYCKa­

HifSI Hei!TpoHa. B aTHX cny'laHx HaMepeHa Macca SToMa He 8 11 H36biTOK M8CCbi M-A. 

CpenHee 3Ha'!eHHe no aTHM H3MepeHHSIM M-A = (31,0 ±_0,4) Mae. 3Ta eenH'IHHa 

I 101 
H8MH paHee , 11 peaynbTaTaMH xopomo cornacyeTCSI co aHaqeHHeM, nonyqeHHbiM 

I lll 
pa60Tbl , S KOTOpOil aTa >Ke senH'IHHa, lf3MepeHH8SI no 10 OTC'IeTaM S pe8KUiflf 

lie 4 + Mg 26 .. He B + Mg 22 

nafinena pasHoil (31,65 .:!: 0,12) Mas. CeMb cnyqaes HneHTHlPHUHpoeaHbl KaK peaK­

UHH c HcnycKaHHeM onHoro nononHHTenbHOro Hei!TpoHa. B KB>KnoM H3 aTHX cny­

qaee onpeneneHa Macca HeiiTpoHa, cpenHee aHaqeHHe KOTopoil nony'leHo pasHbiM 

(941,5 ±.. 2,2) Mas. 3HaqeHHe MaCChi aToMa lie 
8 npHBHManocb paSBbiM M=7482,5Mae. 

B onHoM cnyqae He ynanocb nposecTH nneHTHcpHK8UHIO KaHana peaKUHH, T.K. onHa 

'18CTHua Bbimna aa npeaenhi KaMepbi 11 11po6er ee He HaMepeH TO'IHO. 

Ha OCHOBaHHH 3aperHCTpHpOS8HHbiX cnyqaee MO>KHO onpenenHTb OTHOCHTenb-

Hble BepOSITHOCTif o6pa30S8HHSI lle 8 npa aaxsaTe fT -Me30HOS Ha p831lH'IHbiX 

Hnpax. KaK SHnHo H3 T801lHUbl, 13 cnyqaes OTHeceHbl K peaKUHSIM Ha yrnepone 

H no onHOMy cny'l810 - K pe8KUHSIM H8 830Te H KHCnopone. 0 sepxHeil rp8HHUe 

1161 OTHOCHTenbHoA aepOSITHOCTH peaKUHH (}) C006lll81l0Cb S pa6oTe • AH81lOI'II'IHO 
1161 

pa6oTe HaxonHM, 'ITO aaperacTpHposaHHoe '!Hcno o -asean c T-o6paaHbiMH 

6 6 
cnenaMH COOTBeCTayeT 3,27•10 38XBaT8M rr--Me30HOB B nerKHX H 5,81·10 aa-

XS8T8M 1T --Me30HOS B TSI>Kellb!X Hnpax. npa 3TOM OTHOCHTellbHbie '111Cil8 aa-

5 



XB8TOB 1T -Me30I«JB OT.IlenbHbiMH KOMnoHeHT8MR nerKHX R.llep C, N , 0 

T8Bn!IIOT 49,4%; 14,6% H 36% eOOTBeTeTBeHHO. 

V!cnonb3YII 3TH Jl8HH;ble, H8XO.IlHM 

,- C I~ -+He 
8 + ... 

WI s 
1T- C I~ -+ see xaHanbi 

W 2 m rr - 0 16 -+ He 8 + ... 
,- 0 16 .. see xaaanbi 

- 14 8 W rr N -+ He + ... 
8 .. 

, - N 14 .. see xaaanbi 

+2,8 

- (8,0 -2,2 

-6 
.. 0,8 10 

- 2,0 10-6 

) 10 - 6 

eoe-

3.1leeb npHBO.Il!ITe!l aepOliTHOeTH o6p830B811HII He 
8 

, KOTOpbiii pacn8.1l8eTe!l no exe-

1 C 6 
/8/ 

Me , ornaeHO Jl8HHbiM pa OTbi .llOn!l pacna.llOB no STOll exeMe eoeT8Bn!leT 

88%. 

MO)I{HO OTMeTHTb, 'ITO o6p830B811He He 
8 

npH 38XB8Te 1T- -Me30HOB ner-

KHMH S1.1lp8MH e 60nbUIOII BepOSITIIOeTbiO eonpOBO)I{Jl8eTeSI BblneTOM eUie Tpex aa­

pSIM9HHbiX qaeTHU. npK HenyeK8HHH )l{e Li 
8 

, H81!60nee sepOSITH01 .llOnoniiHTenbHO 

BbineT810T TOnbKO .llBe aapg)l{eHHbiX '18CTI!Ublo 3TO eBSI38HO e TeM, 'ITO Li 
8 

yHo­

eHT 6onblliHR aapSIA. 
8 

C TO'IKH apeHHSI TeOpHH npSIMbiX !l.llepHbiX pe8KUHII o6p830B8HHe He npoTexaeT ny-
- /18 19/ 

TeM aaxaaTa rr -MeaoHa aeeouaauHell ayxnoHOB B SlApe ' • B STOM enyqae 

HB yrnepO.Ile, HanpHMep, BHpTyanbHoll '18eTHUell .llOn)I{HO 6biTb Sl.llpO Be 
4 

• npe.lleTaB­
/16,20/ 

nSieT HHTepee Reene.llOB8H~e sepO!!THOeTH eyLUeeTBOB8HHII T8KHX aeeOUR8UHII • 

VIa cpaxTa cyLUeeTBOBBIIHR {3 -axTHBHoro S!Apa He 8 e Maeeoll 8TOM8 

M He 8 • ( 7482,5 :!:. 0,4) M SB ene.llyeT, 'ITO SHeprHII eBSI3H TeTpaaei!TpOH8 ( eenH 

oH cyUieeTsyet'1171 ) He npeBbiUIBeT (3,7 ;!:.0,4) Mss. B npoTHBIIOM enyqae He 
8 

paena.llaneR 6bl Ha He 
4 + n 

AaTOpbl 6naro.llapHbi npoljl. B.n • .n)Kenenosy H npoljl. n.VI.nanR.Ilyey aa HH­

Tepee II BIIRM8HHe K pa6oTe, 

6 

\ 
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~~ 
t' 
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\ 
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HoMep Opo6e2 !lzo.n 

cneoa {MUKPOH} [lpad.j 

( 44,8t (,I 0 

2 524 :t 7 2f9tf, 7 

3 >1320 103,5:!/J 

{ 7,9:!1,0 0 

2 1823t20 f36,f! 2,4 

3 f880t: 27 ~15,2t: 2,4 

" 4626!80 317,1! 2,4 
- ---

1 18,1 t 1,0 0 

2 S208t75 89,3:!!,9 

3 38Jt4,0 21t,ltt2.f 

" 33,f t 1,5 320,'1!1,8 

Tao/luqa 

Cnyttaii .IIi f 
JHepzuR UtleHmu- Peatrt.(Ufl, tr1acca amoMa He~ 
[M3G] f/JliKOl{llfl U.JOotmOK MaCCbl 

f0,9t0,f He 8 Ji- c'2-HeB+He3+H
1 

33,9!0,3 He 3 
M = (7481, 7 t 3,1} M3d 

41, 7! 3,0 H' M- f1 = (30,2 t 3,1) M3d 

Cf1y11at1 Jofr 2 

2,7!0,3 He 8 Jr C12--He8 +H1 +H1+H1 

26,5:t0,3 Hz 
M = (7480,0 t f, f} 1'136 

20,1:! 0. 2 H' M-f/=(28,5:!1,1} 1'138 

33,6!0,5 H' 
- --- -- -·-- ---

CJ7yttat1 J/f 3 

5/1!0,3 He 8 
Ji.- 0 16-He8 +H1 tHt?l 

J6,0t0,3 H1 
M = (7482,6! 1,0} M.:Jfl I 

J2,0t0,5 He" M-R=(Jt,f :!f,O} M3o , 

5,2:!0,3 He 3 J -··-- ---

"I' 

CJ1y11at1 Jh 4 

HoMep flpo5ez !/20.11 3Hep~u!1 UdeHmu· PeaKI.(llfl, !'faeca amaNa He~ l rneda MUKPOH) [lpad.] [M38] tfJUKOf./U/1 U.J5btmOK l'fOCCbl 

f 6,8 t f,O 0 2,6 t 0,3 HeB Jl- C '~He8 + H1 + He3 

! 

2 11200!140 72,3t 1,0 56,0!0,4 HI M = {7483,2 t I, 0) M3b 

3 37!Jt5 232:!1,1 27,8:!0,3 He3 M- fl =(31, 7 t f,O) M36 

CJ7yttat1 m5 

I 63,0!1.0 0 f*,Ot 0,2 He 8 1C C11-Ht8+ H1
"" H2 + H1 

2 571 t9 10",'1! f,5 fO,OtO,J H' M = (71f82,5:! f,O) M3G 

3 t,JOt 5 fq8,9t 1,5 ff,2 t 0,3 Hz M-R=(3t,O ti,O) /'130 

" 8075#00 220,3t.t,O 46,7!0,3 H' 

CJl!j<iGU Ni 6 

1 fO,O t 1,0 0 3,8!0,3 He 8 Jl- ~ fl---He 8 + H 1 + H1 + H2 

2 98Jt 16 119,7!1,2 f3,7t 0,2 H' M = {71(83,5 t t,O) M-16 

3 8¥!J0t tOO 155,Ztt,O 1(8,0! 0," H' M· f1={32,0 t 1,0) M.JO 
------- --------- --- -·---- ----

it 708! 15 270/tif,f f5,0_tU,2 H2 

l---·- -·---·- ---·-- ---- .-----

0 



Cny£tat1 f'{g 7 

Ho11ep /1po6ez Yco.n 3HePciiR UrlE'Hmu- PeaKU,Uf7, Macca amoMa He~ 
cJTeda irl'fiiKJJOH} [zpad.] [M38} (/J11Kli4Ufl UJOotmOK MGC'C'bl 

1 4/.;,0t 1,0 0 11,0 t 0,3 He8 Jr c'2-He8 .,. H'+H2 rH1 

2 45Jt 8 95,3!1,8 9,0! 0,2 H' M = (7483,0 :!: f,O) M!l8 
3 4890t 70 l'tit,Ot 1,0 Lts,ot o,s Hz M- fl = (Jt,5 t t,O) M!lG 

4 1283t20 245,6tt,t f~Ot0,2 H' 

Cn{l11at1 Jlli!O 

HoMep fipooea Yean 3Hepeur~ UdeHmu-
cneoa {MUKpOH} [epad} [M36) f/JIJKG(/il/1 Peaxt.tufl, Macca HeumpoHa 

f 6,8 t f,O 0 2,8t0,J He 8 Ji- ct2-He8 +-H1+ H1+H1
tfl 

2 (lt76t 22 2~2tf,O f7,St0,2 HI M,={94t,8 t5,0) MJB 

3 74!JOf/OO 207,Stf,O 4*,7!0,3 /-/ 
4 202t 7. 20S,Ot2,0 5,510,2 Ht ' . 

C.ny£tat1 Jl/g8 
C.ll!Jllaii .Ni If 

I f8,0t f,O 0 5,8!.0.2 He8 Ji.- r;'2~He8+HI +Hz +Hf 

2 790:!: f3 f28,5!f,2 f2,0!.0,2 H' M = (748f, 7!: f,O) M38 
3 753t 6 25J,6tf,f 15,5!0,2 H2 

M-fl= (30,2 t f,O) MJG 

" B630ttoo 245,St~O 48," t 0, " HI 

1 f6,0!f,O 0 S,f t 0,3 HeB Ji- C'2--He8 +H1 +H1+ H1+n I 
I 

2 3455'!50 1/II,Off,O 28,5!0,3 H' M, {!J4f,9 t. 5,0) M3!J 

~ 3 f215t.20 171,1tf,O f5,6t0,2 H' 

" 2f3t7 239,8t2,6 5,6 t0,2 HI 

C nyt.taii If: 9. 

HoMep flpo6ec !lcoJT .9HP/}cilf7 UdeHmll-
CJTerJa (l'fUKpOH} [zparJ.] [Ms8J tpiiKGlt,Uf7 Peaxqufl, Macca HeumpoHa 

C/l!fiiUil .Ali 12 

{ Jli/1 t 1,0 0 9,1t0,2 He 8 Jl- C12 --He8 +H1+H1+-H1
+fl 

I 11,5t t,O 0 '1,1 t 0,3 HeB JC c'2-He8 .,. H1 + H1+ H~n 
2 457 t 7 33,2! 1,5 lt,Ot 0,2 Ht 

M, =( 93'1, 6 r 5,0) M~o 

2 1200t20 82,ftf,O IS,5t0,2 HI M,=(9J'I,J t5,0) M~G 
J 4J54t62 228,3tf,O 32,8:!:0,3 Ht 

3 5704!80 152,5:!:1,0 3~2!0,3 HI 4 23216,0 22S,8t2,0 7,5.t~2 H' 
4 2755:t'to 2't7, 7ft,O 25,2!: 0,2 H' 

II 
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' 

( I f6,2tf,O 0 

2 ff2t5 47,8t3,5 

3 J176tlf8 f59,71f,O 

" ff76 t 20 2S7,3tf,O 

I 125,5ti,O 
~. I 2 

J 

" 

( {9,6t f,O 0 

2 75 t" 86,9tt,5 

3 300t6 f02,tt2,0 

" fOJtS 20~2t2,0 

5 361 t 7 29'{Jt2,0 

L 

C.ny1.1ai1 Hi 13 

5,ff 0,3 

3,8!0,2 

27,3!0,2 

f5,3t 0,2 

7,5!0,3 

6,0t0,3 

3,9t0,2 

7,0t0,3 

fi,Ot0,3 

7,7-!0,3 

PeaKquR, Macca HeiimpoH, 

He 8 JC C 12-HeBrH1 <~- H1+Ht+n 

H' M, = (9'19,8 r ~0) 1138 
HI 

HI 

C.nyt~au /{if/J 

He8 1r c'2--He8rH
1
+H

1+ H 1+n 
Hf 

H' 
H' 

C.nyt.tati l{t f..'i 

He 8 

Ht 

H' 
H' 
H' 

12 

J(- J{ '"-- Hes +H2 +H1 + H1 
+ H 

M,={940,6 tS,O) M!iG 

. 

~ll 


