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Pe3ym:.TaTbl 3KcnepaMeHTOB Ha ny'IKax HeiiTpaHo' I/ 
noKa3anH, 'ITO Cy~eCTByeT ~Ba COpTa HeHTpHHO • 3neKT" 
pOHHOe H MIOOHHOe. TeM CaMblM 6blnO 3KCnepHMeHTanbHO 
ycTaHOBneHO cy~eCTBOBaHHe 3aKOHa COXpaHeHHJI HOBOrO 
KBaHTOBOrO 'IHCna • MIOOHHOrO nenTOHHOrO 3apJI~a. llpe~
nonO>KeHHJI 0. cy~eCTBOBaHHH TaKOrO 3aKOHa BblCKa3blBanHCb 

'2 3 I 
paHee , ' 1 ~nJI Toro1 'IT06bl o6'bJICHHT. b OTCYTCTB8e TaK8x 

'4 5 I 16 8 1 
pacna~oo, KaK Jl-> e/ ·· 1 H Jl->C ee ' - '. llpo6neMa pa3n8'18JI 
lj>838'1eCKHX CBOHCTB 3neKTpOHa 8 MIOOHa, no-B8~8MOMY0 
O~Ha 83 lj>yH~aMeHTanbHblX B COBpeMeHHOH lj>H38Ke 3neMeH· 
TapHblX qacT8U.. 3Kcnep8MeHTanbaoe onpe~eneH8e cTeneH8 
cnpaoe~naoocTH 3aKoHa coxpaHeH8JI MIOOHHoro 3apJ1~a npe~
CTaBnJieT B 3TOM CBeTe HeCOMHeHHbiH HHTepec. H8:>Ke np8· 
BO~JITCJI pe3ynLTaTbl 3KCnepHMeHTa no nOHCKY pacna~a 

+ + + -· 
J1 •C +C ~e , cy~eCTBOBaHHeKOTOporOCBH~eTenbCTBOBa· 

no 6bl o HapyweH88 3Toro 3aKoHa. PaHee 6bln8 ony6naKooaHbl 
18/ 

npe~oapHTenbHble pe3ynLTaTbl 3TOH pa6oTbl 1 
• 

+ + + -llo8CK8 pacna~a 11 -• e + t' + e npo83BO~Hn8cb c no-
/'J I 

MomLJO MarH8THoro cneKTpoMeTpa, ' , cocToJI~ero 83 U.8· 
n8H~p8'lecKo8 8CKpooo8 KaMepbl, noMe~eHHOH B MarH8THoe 

none 8 3anycKaeMOH rO~OCKOnH'IeCKOH C8CTeMOH 83 Cl.J,8H· 
T8nnJII.J,HOHHblX C'leT'I8KOB, pacnono:>KeHHblX BHyTp8 8 BOKpyr 
KaMepbl /CM. puc./. liMnynbCbl OT Cl.J,HHTHnnJII.J,HOHHblX C'leT· 
'IHKOB per8CTpHpOBan8Cb Ha 5-ny'leBOM OCI.J,Hnnorpalj>e. 

CneKTpoMeTp pacnonarancJI Ha ny'IKe nono:>KHTenLHblx 
n8oHOB c 3Heprae8 80 M3B. MIOOHbl nonyqanacb B pe3ynb
TaTe pacna~a nHOHOB, OCTaHaBnHBaeMblX B MHWeHH, noMe· 
meHHOH BHYTPL KaMepbl. MaweHb 83 nnacTH'IecKoro cu.aH
T8nnJITopa 8Mena lj>opMy napannenenane~a pa3MepoM 180 x 
x 100 x 22 MM

3 a ycTaHaonaoanacb no~ yrnoM 31' K Ha
npaoneHHIO ny'IKa TaK, 'IT06bl ee npoeKU.HJI Ha nnocKoCTb~ 
nepneH~HKynBpHYIO K ny'IKY, HMena pa3Mep 100 X 100 MM· 
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Pa3pe3 cneKIIpOMelllpa 6 TIAOCKOCJIU, nepneHOUKYA.RPHOU 
HanpaeAeHUIO ny'iKa nuoHoe. 1 - MUJUeHb, 2 - 3a3opbl 
UCKp060U KaMepbl, 3 - llpU Cf#UHIIIUAAJIIIOpa 1- ZO p.ROa, 4 -
JUeCIIb CijUHIIUAAJIIIOp06 2- ZO p.ROa, 5 - 60CeMb Cf#UHIIUAAJI· 

11opoe 3- zo p.Roa. 

4 

bLICTpaJI nora'leCKaJI 3neKTpOHHaJI CHCTeMa aLipa6aTLiaana 
HMnynLC, ynpaanJIIOIIUIH JanyCKOM ycTaHOaKH, a cnyqae 
coana)l.eHHJI a npe)l.enax pa3pewaiOillero apeMeHH 3nexTpo
HHKH I- 10 He/ )l.eaJITH HMnynLcoa, aoJHHKaiOIIUIX a MHWeHH 
H a ni06biX )l.ayx CUHHTHnnJIUHOHHbiX C'leT'IHKaX 1- ro pJI)l.a, 
Tpex C'leT'IHKax 2-ro PJI.D.a a Tpex c'leT'IHKax 3-ro PJI.D.a 
/eM. puc./. 

Bcero Ja 620 qacoa 3Kcno3HUHH 6blno ocTaHoaneHo 

4,1.1d 0nHOHOa H nony'leHO 588 TLIC. nap CHHMKOa KaMepLI 
a ocuannorpaliJa, a KOTopLix Morna 6b1Tb JaperacTpapoaaHbl 
pacna.D.LI !L + __. e + + e + + e- . Oxono 64'*' 3Kcno3HUHH 6blno 
npoae.D.eHo npa aena'IHHe MarHHTHoro nonJI 0,45 T. 06pa-
6oTKa nony'leHHoro a 3Toii 3Kcno3HUBB MaTepaana noxaJa
na, 'ITO liJoHbl Heaenaxa. Ilo3TOMY c uenLIO yaena'leHHJI 
34J4JeKTHaHOCTH peracTpauaa npouecca !L + __. e+ + e+ +e- npa 
nocne.D.YIOilleii 3Kcno3HUHH MarHBTHoe none 6blno ocna6neHo 
.D.O 0,3 T, xoTJI TO'IHOCTb onpe)l.eneHHJI HMnynLcoa qacTHU 
npa 3TOM na)l.aeT /a cpe)l.HeM c - 12 .D.O -17'*'/. 

Ilpe)l.aapaTenLHblii oT6op co6LITBH 6Lin npoae)l.eH no 
cne.D.YIOIIUIM xpaTepHJIM: 

1. BMeiOTCJI )l.aa TpeKa n03HTpOHOa H O)l.HH TpeK 3neKT-

poHa; 
2. ace TpeKH )l.OXO)l.JIT )l.O 3- ro pJI)l.a CUHHTHnllJII{HOHHLIX 

C'leT'IHKOa; 
3. ace TpeKH npOXO)l.JIT qepe3 pa3Hble CI{HHTHnnJII{HOH

HLie C'leT'IHKH 2- ro H 3- ro pH)l.Oa; 
4. Ha Ka)K)l.OM TpeKe HMeeTCJI He MeHee nJITH HCKp; 
5. Ha ocuannorpaMMe co6biTHJI HMeiOTCJI HMnynLCLI OT 

TeX CI{HHTBnllJII{HOHHbiX C'leT'IHKOa, 'lepe3 KOTOpble npowna 
'laCTHI{bl. 

B peJynLTaTe 2-x npocMoTpoa acero MaTepaana 6Lino 
oTo6paHo 2064 CHHMKa co6LITBJI )l.nJI nocne.D.YIOilleii o6pa-
6oTKH. Koop)l.HHaTLI Tpexoa 3THX co6b1THH H3MepJinacb Ha 

MHKpOCKOnax C aaTOMaTH3BpoaaHHLIM ablaO)l.OM )l.aHHLIX 
/IIYOCax/. Ilony'leHHble )l.aHHble 6blna JaTeM o6pa6oTaHLI 
Ha 3BM. C nOMOillblO KPHTepHJI X 2 ycTaHaanaaanoCb, MOryT 
nH ace TpH TpeKa abiXO)l.HTb 83 O)l.HOH TO'IKH, pacnono>KeH
HOB a MHWeHH. Co6b1THJI C aenH'IHHOH X2• aepoJITHOCTb KOTO
poii MeHLWe 5'*', oT6pacLiaanucL. B pelynLTaTe ocTanocb 
307 co6LITBH. 3aTeM c noMOillbiO Toro >Ke xpaTepaJI onpe.D.e-
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n11nocL, 'ITO Ha6mo,AaeMaJI KHHeMaTHKa pacna,Aa He npoTH

uope'IHT rHnoTe3e o TOM, 'ITO 3TO 6wnpacnaA IL+_.e++e+ +e-. 
Co6wTHJI c uenH'IHHoii X 2 , oepoBTHOCTb KOTopoii MeHLWe 

10~, C'IHTanHCb I!JOHOBLIMH. Ilocne TaKOH o6pa60TKH OCTa

nOCb 2 C06LITHJI, KOTOpLie MO)I(HO paccMaTpHBaTb ,AanbWe 
" " ~ +++-KaK B03MO)I(HLIX KaH,AH,AaTOB Ha cny'laH pacna,Aa fL ->e +e +e . 

IlpH nOHCKe pe,AKHX pacna,AOB HapJIAY C HHTeHCHBHOCTbiO 

ny'IKOB H 3«WleKTHBHOCTbiO annapaTypw onpe,AenJIIO~ee 3Ha

'leHHe HMeeT HanH'IHe I!JoHOB H B03MO)I(HOCTb OT,AenHTb HX 

OT HCKOMoro npou.ecca. 

0'1eBHAHO, 'ITO OCHOBHOH MeTOA OT,AeneHHJI 3«WleKTa OT 

I!JoHa - 3TO B03MO)I(HO 6onee TO'IHoe onpe,AeneHHe KHHeMa

THKH C06LITHJI. ,lJ.nJI TOrO, 'IT06LI COXpaHHTb TO'IHOCTb onpe

,AeneHHJI KHHeMaTH'IeCKHX napaMeTpOB Ha ,I(OCTaTO'IHO BLICO· 

KOM ypooHe, 6wno peweHo He paccMaTpHBaTb co6LITHJI Taxoii 

KOHI!JHrypaU.HH, npH KOTOpOH B MHWeHH TepJieTCJI 6onee 25~ 
3HeprHH ocex qacTHU. I -25 M3BI. B TaKHX cnyqaJix pacceJI

HHe, HeTO'IHOCTb B onpe,AeneHHH 3HeprHH OT,AenbHLIX 'laCTHU. 

H MeCTa pacna,Aa npHBO,I(JIT K aHOManbHO 6onbWHM OWH6KaM. 

B coo10 oqepe,Ab 3TO 3Ha'IHTenbHO yuenH'IHBaeT uepoJIT-
2 

HOCTb nony'leHHJI Manoro 3Ha'leHHJI X • T .e. HMHTaU.HH HCKO-

Moro pacna,Aa. Boe,AeHHe onucaHHoro uwwe KPHTepHJI nHWb 

Ha 7~ CHH)I(aeT 3«WleKTHBHOCTb perHCTpaU.HH pacna

,Aa fL + • e 
1 
+ e" t e-. 0Ka3anOCb, 'ITO o6a OCTaBWHXCJI "KaH,AH

,AaTa" no 3TOMY KpHTepHIO ,I(On)I(HLI 6LITb OT6poweHLI. 

lJOTepJI BCeMH 'laCTHU.aMH 3HeprHH B MHWeHH COCTaBH

na ,AnJI OAHOrO cnyqaJI 28 M 3B. IlpH 3TOM TO'IHOCTb onpe

,AeneHHJI HMnynbCOB OT,AenbHLIX 'laCTHU. no KpHBH3He TpeKa 

COCTaBHna 10 -15~, a OKOH'Ia TenbHaJI HeTO'IHOCTb onpe,Aene

HHJI 3HeprHH 'laCTHU. H3- 3a nepe'IHCneHHLIX BLIWe I!JaKTOpOB 

AOXO,I(Hna AO - 60~. 

B APYrOM cnyqae qacTHU.LI noTepBnH B MHWeHH 40 M3B, 
HMnynbCLI no KpHBH3He 6LinH onpe,AeneHLI C TO'IHOCTbiO 

10-20~, a OWH6Ka onpe,AeneHHJI 3HeprHH 'laCTHU.LI B HaH

XYAWeM cnyqae COCTaBHna 80~. 
HecMoTpJI Ha TO, 'ITO B pe3ynLTaTe o6pa6oTKH He 6wno 

~ 6 + + + -HaHAeHo HH OAHoro co LITHJI pacna,Aa fL .... e +e + e 
Heo6XOAHMO o6cy,AHTb uepoBTHLie HCTO'IHHKH I!JoHa. TaKo

BLIMH MOrnH 6LI 6LITb: 

11 pacnaA fL + .... e+ + v +;; + e + + e- ; 
+ + e -IL 21 pacnaA IL ->e +ve +v

11 
+y c nocneAYJO~eii KOH-
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l 

l 

' 

BepCHeH raMMa-KBaHTa B MHWeHH B6nH3H TO'IKH pacna,Aa; 

31 cny'laHHLie COBna,AeHHJI BLineTa B npOTHBOnonO)I(HLIX 

HanpaBneHHJIX ABYX n03HTpOHOB OT pacna,AOB MIOOHOB,npH

'IeM o6a n03HTpOHa HMeiOT 3HeprHIO, 6nH3KyiO K MaKCHManb

HOB, H OAHH H3 HHX pacCeJinCJI Ha 3neKTpOHe BeiiJ.eCTBa 

MHWeHH, nepe,AaB eMy ,I(OCTaTO'IHO 6onbWYIO 3HeprHIO 

I :;:: 10-15 M3BI; 
41 cnyqaii:Hoe couna,AeHHe Me)I(,I(y uwneTOM no3HTpoHa 

OT pacna,Aa MIOOHa H CKB03HLIM npOXO)I(,I(eHHeM 3apJI:>KeHHOH 

'laCTHU.LI H3 o6naCTH, ne:>Ka~eii BHe KaMepLI, qepe3 BCIO 

KaMepy H MHWeHb, TaK KaK TaKaJI 'laCTHU.a HMHTHpyeT 

no3HTpOH H 3neKTpOH. 
+ + - + 

Ou.eHKH BKnaAOB OT pacna,AoB fL .... e +ve +1.-j, + e +e H 
+ + - r IL -> e +ve +v 

11 
+y, CAenaHHLie c y'leTOM npocTpaHCTBeHHoro 

H 3HepreTH'IecKoro pa3peweHHii cneKTpoMeTpa, noKa3anu, 

'ITO OHH npeHe6pe:>KHMO ManLI. 

C u.enbiO BLIJICHeHHJI npaBHnbHOCTH C,AenaHHLIX npe,A

nono:>KeHHH OTHOCHTenbHO HCTO'IHHKOB I!JoHa, 307 C06LITHH, 

B KOTOpLIX TpeKH MOrnH 6LITb CBJI3aHLI B OAHOH TO'IKe MH

WeHH, npouepBnHcb Ha HanH'IHe 3neKTpoH-n03HTPOHHoii na

pw C HHBafHaHTHOH MaCCOH < 20 M3B HnH, C nOMOIIJ.biO 

KpHTepHJI X , Ha HanH'IHe CKB03HOrO npOXO:>K,AeHHJI. 0Ka3a

nOCb, 'ITO y - 90~ C06LITHH HMeeTCJI napa HnH CKB03HOe 

npoxo)I(,I(eHHe. OcTanbHLie co6LITHJI MoryT 6LITb HHTepnpe-
+ + - + -

THpooaHLI KaK cnyqau pacna,Aa fL -• e + z;" + v11 + e + e c 6onb-

WHM yrnoM Ne)I(,I(y HanpaoneHHJIMH BhlneTa qacTHIJ.. 

Cne,AyeT 3aMeTBTb, 'ITO y o6oux "KaHABAaToB" BMeeTCJI 

3neKTpOH-n03HTpOHHaJI napa C Manoii HHBapBaHTHOH MaCCOH. 

0'1eBBAHO, 'ITO npB He06XO,I(HMOCTB MO:>KHO 61.1n0 61.1 BBeCTH 

KpHTepBB OT6paChiBaHHJI C06hiTHH CO CKB03HhiM npOXO:>K

,AeHHeM HnH 3neKTpOH- n03HTpOHHOH napoii. IJpBMeHeHHe 

TaKHX KpBTepHeB no,AaBnJieT BCe 'leThlpe 06Cy:>K,AaeMhiX 

Tuna I!JoHOB. IloTepB B 3«WleKTBBHOCTB perBCTpaU.HB pacna-
+ + + - 30oL ,Aa fL -> e + e + e npB 3TOM COCTaBnJIIOT - -f'J, ecnH 

MaTpH'IHhiH 3neMeHT npou.ecca - KOHCTaHTa. B TO :>Ke BpeMJI 

3KCn03HU.HIO MO)I(HO 61.1n0 61.1 yoenH'IHTb no Kpaii:HeH Mepe 

B 10 pa3, npe)I(,I(e 'leM o6cy:>K,AaeMhle I!JoHhl AOCTHrnH 61.1 

BenB'IHHhl nopJI,AKa e,AHHHIJ.hl. 
+ + + 

Pa3yNeeTcJI, ecnH npou.ecc fL .... e +e +e npoucxo-

AHT B pe3ynbTaTe BHyTpeHHeii KOHBepCHH raM:Ma·KBaHTa 
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B pacna,ne J1 + -.e++y,npHMeHeHHe yKa3aHHLIX BLIWe KpHTepHeB 
OT6opa npHBO,D:HT K 3HaqHTenbHO 6onbWHM noTepSM B 3~
~eKTHBHOCTH perHcTpa:u;HH. O,nHaxo B 3TOM cnyqae, Boo6me 
roBops, npe,nnoqTHTen&Hee H3yqaTb pacna.n J1 + _. e + +Y. 

3~eKTHBHOCTb perHCTpa:u;HH pacna,na Jl+-> e+ +e+ +e
paccqHTLIBanaCb MeTo,noM MoHTe- Kapno B npe.nnono:>KeHHH, 
qTO MaTpHqHLIH 3neMeHT pacna,na SBnSeTCS KOHCTaHTOH. 
IlpH 3TOM yqHTLIBanaCb reoMeTpHS cneKTpOMeTpa, HOHH-
3aD;HOHHLie noTepH B MHWeHH, norHKa 3anycKa YCTaHOBKH, 
BenHqHHa MarHHTHoro nons, noTepH, cBs3aHHLie c KPHTe
pHeM OT6paCLIBaHHS cnyqaeB, B KOTOpLIX CYMMapHas noTeps 
3HeprHH qaCTH:u;aMH 6on&we 25 M:JB. BenHqHHa 3~eKTHB
HOCTH OKa3anaCb paBHOH 5,5~ ,nns nons 0,45 T H 7 ,8~ -
.nns nons 0,3 T. 

3aTeM B 3TH 3HaqeHHS 6LinH BHeceHLI nonpaBKH Ha 3~
~eKTHBHOCTb CD;HHTHnnSD;HOHHLIX cqeTqHKOB, nHBHeByiO 3~
~eKTHBHOCTb HcxpoBoil xaMepLI, 3~eKTHBHOCTb npocMoTpa 
CHHMKOB, noTepH, CBS3aHHLie C MepTBLIM BpeMeHaM ~OTO
KaMep H BBe,neHHeM ,D:OBepHTenbHLIX HHTepBanOB no X 2 

· 

B pe3yn&TaTe oxoHqaTen&HaB 3~eKTHBHOCTb perHcT
pa:u;HH co6LITHH npH none 0,45 T nonyqHnac& paBHOH 
/2,3±0,4/.10-2 H npH none 0,3 T - /4,3±0,8/.10-2

• 

KonHqecTBO pacna,noB MIOOHOB npH none 0,45 T cocTaBHno 
2,64.10 10 , H npH none 0,3 T- 1,46.10 10 . 

Hcnon&3ys pacnpe.neneHHe IlyaccoHa, nonyqaeM Bepx-
HIOIO rpaHHD;y BepOSTHOCTH pacna,na J1 + -• e+ +e+ +e- no 
OTHOWeHHIO K OCHOBHOMY pacna,ny MIOOHa 

+ + + - " + - -9 W ( 11 -> e + e + e )/ W ( 11 -> e H' + v ) < 1,9 .10 r r e 11· -

Ha ypoBHe 90~-HOH .nocToBepHOCTH. 
Ilo cymecTBYJOIUHM Mo.nensM 3aKoHa coxpaHeHHB nen

TOHHoro qHcna pacna.n 11+ -·e+ +e ++e- nonHOCTbro 3anpei:u;eH. 
liLinH, O,D:HaKo, BLICKa3aHLI npe,nnono:>KeHHS, qTo nenTOHHOe 
qHcno MO:>KeT 6LITb O,D:HHM H3 nepQWX npeTeH,neHTOB Ha 

/ll I 
HecoxpaHsromeecs KBaHTOBoe qHcno ~ 3axoH coxpaHeHHs 
nenTOHHoro qHcna HapywaeTcs 1T~~:>Ke B Mo,nenH, npe.nno
:>KeHHOH B pa6oTe 1121. B pa6oTe ' paccMOTpeHLI xanH6po
BoqHLie MO,nenH cna6oro B3aHMO,D:eHCTBHB, B KOTOpLIX B03-
MO:>KHLI nepexo,nLI J1 -· e . _ 

8 

B HacTosmee BpeMs He cymecTByeT o6menpHHSTOH H 
CB060,D:HOH OT TeopeTHqecKHX Tpy,nHOCTeH MO,nenH B3aHMO
,neHCTBHS, Hapywaromero 3aKOH coxpaHeHHS nenTOHHoro 
qHcna. 

EcnH npe.nnono:>KHTb, qTo HecoxpaHeHHe MIOOHHoro 3aps
.na CBS3aHO C TeM, qTo B cna60M B3aHMO,D:eHCTBHH yqacT
BYJOT "CMeWaHHLie" COCTOSHHS 3neKTpOHHOrO H MIOOHHOrO 
HeHTpHHO, TO B narpaH:>KHaH cna6oro B3aHMO,D:eHCTBHS BMeC
TO v e BOH,D:eT KOM6HHa:u;HS ~· + FIG • v . B 3TOM cnyqae 
H3 nonyqeHHOH rpaHHD;LI BepOSTHOeCTH pac~,na Jl+~.e+ +e+ +e
MO:>KHO, BOCnOnb30BaBWHCb ~OpM;.noH ,nns BepOSTHOCTH 3TOrO 
pacna,na, BLIBe,neHHOH B pa6oTe 14~ HaRTH, qTo 

F /G < 10-2 . 

npH napaMeTpe o6pe3aHHS A = 100 F3B. Taxas :>Ke no 
nops,nxy BenHqHHLI o:u;eHKa nony~aeTcs H H3 3KcnepHMeH
TOB no noHcKaM pacna.na Jl-> e+y 14 •5/. 

B pa6oTax 115 •161 npoBe,neH ~eHoMeHonorHqecKHH aHa
nH3 aMnnHTY.IJ:LI pa,nHaD;HOHHOrO nepexo,na MIOOHa B 3neKT
pOH. 113 BepOSTHOCTH pacna,na J1 + ->e+ +e++e- MO:>KHO nony
qHTb orpaHHqeHHe Ha BenHqHHY ~opM~aKTopa [ ~ (m 2 ) ] 2 , 

COOTBeTCTByroi:u;ero B 3TOH MO,D:enH H3nyqeHHIO np~,nOnbHO 
nonspH30BaHHLIX ~OTOHOB: 

[ ~ ( m ~ ) ] 2< 5 • 10 -21. 

3TOT pe3yn&TaT ycTynaeT nHWb ,naHI{LI .. , cne,nyiOI:u;HM H3 
-z -z!I7; OnLITOB no nOHCKY npo:u;ecca J1 -> e . 

Bon&woil HHTepec B nocne,nHee BpeMs BLI3LIBaeT npo-
6neMa HeHTpanbHLIX TOKOB . EcnH B CBJI3H C 3THM npe,nno
no:>KHTb, qTo cymecTByeT aHoMan&Hoe qeTLipex~epMHOHHoe 
B3aHMo,neilcTBHe THna (ee)( ile ), Hapywaromee 3aKoH coxpa
HeHHS MIOOHHoro 3aps.na, TO pacna.nJl-> eee 6y,neT npo:u;eccoM 
nepBoro nopJI,D:Ka no KOHCTaHTe fH TaKoro B3aHMo,neHCTBHJI. 

)J;nJI BenHqHHLI KOHCTaHTLI f H Ha OCHOBaHHH pe3yn&-
TaTa ,naHHOH pa60TLI nonyqaeTCS o:u;eHKa: 

. 4 5 F H < 4, • 10-. 

ABTOPLI BLipa:>KaroT 6naro.napHOCTb B.IT.,IJ;:>KenenoBy , 
ll.H.llanu,nycy, B.M.IloHTexopBo 3a nowom& H BHHMaHHe 
K pa6oTe, B.A.EHqeBHq 3a npocwoTp orpowHoro xonu
qecTBa CHHMKOB, H.A.KyqHHcxowy, H.IO.lleBeH6epr, 
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C.A.llaHqyKy Ja noMomh B o6pa6oTKe nonyqeHHoro MaTe
puana, r.K.KoqeWKOBy, E.H.YnbJIHOBy, H.M.lliHpOKOBY 
Ja yqaCTHe B llOArOTOBKe annapaTypbl H B npoBeAeHHH 
JKcnepuMeHTa. 
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