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1. BBE.llEHHE 

1.1. KOMnT01NJ(JrJ)e1CT U noJ'Uipuaye.MOC'l'b 

3KcnepHMeHT8JIhHOe Hccne.u.OBaHHe npoueccoB B3aHMOneHCTBHJt a.u.po. 

HOB C q,OTOHaMH npe.u.CTaBJIJteT 3f1a'DlTeJIhHbIH HHTepec B CaJt3H C a03MO:/K

HOCT&IO nonytleHHR HHCPOPMauuJi 06 3JIeKTpOMarHHTHOH CTpyKType a.u.poHoa. 

KOMnTOH-3¢tcpeKT Ha IT-MesoHe 

IT+ y-+lT+y (1.1.1) 

JIBJIJteTCJt O,!J.HHM 83 TaKHX npo:qecCOB. 

PaCCMOTpHM KOMnTOH-3<pcpeKT Ha IT-Me30He, ero CBJt:?!h c nOJIJtpH3yeMo

CThIO fQlOHa H C npoueCCOM pa.u.uauHOHHOrO pacceHHH1I IT-Me30flOB B KYJIOHOB

CKOM nOJIe R.nep. 

,UuarpaMMhl, OnMChlBaIOlUHe KOMllTOH-3<p<peKT Ha IT-Me30He, npHBe,u.eHbI 

Ha pHC. 1. EcnH ,!J.JIHHa BOJIHbI HaJIeTaIOIQerO <pOTOHa MHoro 60JIbille "pa3Me

pos" nMOHa, TO c;PoTOH pacceHBaeTCJt Ha nHOHe KaK Ha TOlle'IHOM o6'beKTe (nep

Bble TpH .u.HarpaMMbI pHc.l) .3TOT CJlY<mH peaJIH3yeTC1i, eCJlH HHBapHaHThl KOM

nToa.3¢t<peKTa (Pl k 1) H (kl k 2) < m;.TeopH1l KOMnTOH-3<p<peKTaHa TOlle'IHhlX 

o6'beKTax no.u.po6HO H3JIO:>KeHa B MOHorpa<pHJtx 111. B CJIYllae (p 1 k 1) H 

(k 1k 2 ) ;?; m; Heo6xo.u.HMO YlUITbmaTh nODpaBKH, CBJt3aHHbIe co CTPYKTYPOH 

IlHOHa. 3TH nonpaBKH ycnOBHO 0603HalleHbI Ha pHC. 1 lIeTBepTOH .u.Harr:aM

MOH. BKJIa.u. 3TOH .u.HarpaMMbI s aMnJIHTYAY npouecca (1.1.1) HMeeT BH,lJ. 2,31: 

T M/Lv (PI' k 1 • k 2 )· ;i/L(k 1 )· r(k2 ), (1.1.2) 

~ ~ ~ 
r.u.e ( (k1), ( k 2 ) - SeKTOpbI nOJIJtpH3auHH ,+,OTOHOB. TeH30P M/1V C YlleTOM 

ycnOBHH KaJIH6pOBO'IHOH HHBapHaHTHOCTH 

IJ. /LV V 
M/1 V kIM k 2 = 0 

H KpoccHHr-CUMMeTp"" M/1V (p l' k l' k2 ) (p l' - k 2' - k 1 ) MilV 

K21 

-rJ'2 _}_t_ --t-- -,-PHe. 1. ltHarpaMMhl, OIDfCbIB8lOw;He B HJl3' 1\.._ 
meM nopJIlXKe no a 1/137 KOMIlTOH- K 
~eKT Ha II'-Me9OHe. 1 

ff!!T"~~"" ',~. ,j"" --~, "_¥') . .,,N,lEl'lJC.' 

. ';:'''''- I 
< .!-' "! } - 1 

·d· ~ 
>~~ ;,~ ,:: ~l.- , ..~ 
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MOJKeT 6hlTh 3anHCaH B BH.n;e 

::= - - 'MIl V F1 ((P1 k1)' (k 1 k2»· T 11lv F2 ((P1 k1)' (k 1k2»· T 21lv 

r.n;e 

1 
::= gllv (k 1 k 2 - ), T 21lv ::= -2-( gllv (p 1k 1)(p 1 k2) +T1/Lv k 1v k 21l 

fi17 

+ P1fl.P1V (k 1k2) - P1Ilk1v(P1k2) - P1Vk21l(P1k1»· 

3.n;eCh F 1 H F-2 - HeH3BeCTHhle <PYHKUHH. Ilpa 'CP 1k 1) M (k 1 k 2 ) ~ fi; cnpa

Be.n;JIHBO HH3KO~HepreTHtleCKOe npaêrraaceaae, rorna: 

MIl v ::= - (T l/Lv . F1 (O) + T 2/LV . F 2 (O». (1.1.3) 

OTMeTHM, tlTO crarasecxoe npH6JIHJKeHHe 3aBe,nOMO repaer CMhlCJI npa 

(p 1k 1) , (k 1k2) ~ fi: ' rne fi - Macca p-Me30Ha, TaK H:aI, npouecc (1.1.1)p 
MO)KeT H)];TH nYTeM 06pa30BaHHH pe30HaHCoB. 

BhIHCHHM cPH3HtleCKHH CMhlCJl KOHCTaHT F 1(O) li F2 (O) B (1.1.3). 
3ePePeKTHBHhlH raMHJIbTOHHaH, npaaonaumâ B HH3111eM nopamce reopaa B03

Myrn;eHH:fl K asmnaryne (1.1.3), HMeeT BH)]; 14/: 

J{::= }(1+ J{2' 

- 1 + Il v (1.1.4)J{ 1 =;: ~ F 1 (O)q> q> F FflV

i- - + + au. f3v + tu: f3v 
J{2::= -22 F2 (0)(2 {aa q> af3q> + af3q> aaq>!F F -<1> <t>àa af3F F )gllv· 

fi
17 

3.n;eCb q> - nHOHHoe nOJIe, F Il V - TeH30p Hanpml(eHHOCTM: anercrporaar-aaraoro 
nOJlH. MOJKHO nOKa3aTb / 4), tlTO B HepeJlHTHBHCTCI<OM npezrene .D)IH nHOHa 

BO BHell1HeM nOJIe (1.1.4) npHHHMaeT BH,n raMHJlbTOHM:8.Ha B3aHMO)];eHCT

BHH nOJIHpH30BaHHoH cpensr c BHell1HHM nOJIeM 

1 2 2
J{ ::= - - (a E + f3 H ).

2 17 17 

rne BBe)];eHO 0603HatleHHe 

(4 F (O) + 1"1 (O»2 
a 17 

2m
17
 

(1.1.5)F (O)1f3 ::=
 
17 2 fi
 

17 

~~ 
til 

TaKHM 06pa30M, B CTaTHl.IeCKOM rrpenene BKJIa,n, B aMllJIHTY)];Y KOMnTOH

9ePePeKTa (1.1.1), cBH3aHHhlH co CTpYKTYPOH nHOHa, MOJKeT 6hlTb nsrpaxcen 
uepes 3JIeKTpHtlecKYID a H MarHHTHYIO f3 17n OJIHp H3y eM o cTH nHOHa. TIo CMhIC

17 
JlY nOJIHpH3yeMocTH onpenenaror aaaezteaaste B TT-Me30He BO BHell1HeM 

nOJIe ::meKTpHtleCKHH H MarHHTHhlH narrorrsnsre MOMeHThl, sa cser KOTOphIX 

MeHHeTCH BepOHTHOCTb pacceaana <pOTORa B KOMnTOH-3ep<peKTe. TIoHH1'He 

nOJIHpH3yeMOC1'H 6hlJI0 npasreneao K anpoaar-r B paõorax 15-9/. 

B rrareparype HMeeTCH MHoro pacseroa norrnpaayexrocreâ a)];pOHOB, 

BhInOJIHeHHhlX B paansrx reopernsecrcax MO)];eJIHX (CM., nanpar-rep, 06

30p 1101 ). B tlaC1'HOCTM, pacsert.r nHOHHhlX nOJIHpH3yeMocTeH 6hlJIM BhInOJI

nem-r B .n;HcnepcHoHHOM nonxozie, B par-ncax anreõpsr 1'OKOB H rnnoreata 

PCAC, B rcaaprcoasrx Mo.n;eJIHX H MO,lJ,eJIHX KHpaJIbHOH reopna nOJIH (CM. 

1'a6JI. 1). 3KcnepHMeH1'aJIbHOe orrpenenenae ePYH)];aMeH1'aJIbHOH xaparcrepa

CTHKH nHOHa, ero nOJIHpH3yeMoc1'H npe)];CTaBJIHeT uecor-menm.rã anrepec. 

,Uo axcnepaxreara, onacsrsaeraoro B nacromneã paõore, a)];pOHHhIH 

KOMnTOH-3cPePeK1' H nOJIHpH3yeMocTb 6hlJIH 3KcnepHMeH1'aJIbHO asyueasr 

JIHIllb ,lJ,JIH O)];HOH tIaCTl-i:Qhl - np01'OHa. 

TIOJIHpH3yreMoc1'H np01'OHa 6hlJIH aswrepeasr B peaKUHH pacceaaaa rpo

1'OHOB C 3HeprHeH 100 M3B na nporoaax 111- 12/ . B pa601'e / 121 6hlJI0 no

JIYtleHO: a p ::= (10,7 ± 1,1)· 10-4 3 CM 3, f3 p ::= (-0,7 ± 1,6) .10-43 CM 3 . 113 

)];aHHhIX no pacceanaro HeHTpOHOB c aaeprneã )];0 26 K3B na azrpax Pb õsrrra 

rronyxeaa BepXHHH rpaaana )];JIH nOJIHpH3yeMoc1'H HeHTpoHa/ 13 a! (cM.1'aK)Ke 

O:QeHKY B/1361 ) Ia I < 60.10- 4 3 CM 3. 
n 

,UJIH HCCJIe)];OBaHHH nOJIHpH3yeMoc1'eH Me30HOB B paêore" 14/6hlJI0 

npe,u:JIO)KeHO H3YlIaTb C)];BHrH YPOBHeH B Me30a1'OMax. H3MepeHHe C)];BHra 

ypOBHeH B Au H Ba K-Me30aTOrVIaX n03BOJIHJIO nOJIYtlH1'b BepXHlO1O rpaHHUY 
,lJ,JIH nOJIHpH3yeMoc1'H K-Me30Ha 1151 ak < 200·10 -43 CM 3. 

DhlJIO npe,lJ,JIOJKeHO HeC~OJIbKO Me1'OnOB H3MepeHHH mroaaoro KOMn

TOH-3ePePeK1'a. 

B paõorax 1161 npezrnaranocr, aaysars nHOHHhlH KOMn1'OH-3cPcPeKT B 

peaxuaa panaauaoanoro epOTOpO)K)];eHHH nHOHOB: 

Y+P -~ y+ 77+P (1.1.6) 

npn 3HeprHHX nauansnoro eP01'OHa ~ fi 77 : I1HePopMa:QHH o I<OMnTOH-3ePcPeKTe 

H nOJIHpH3yeMocTH nHOHa MO)KeT 6hITb rrorryseaa npa H3ytleHHH sroro npo

necca nYTeM 3KCTpanOJIH:QHH H3MepeI-IHOrO CeqeHHH no xaanpary nepenanae

Moro H)];PY uersrpexar-mym.ca B nHOHHhlH nomoc. 

O)];HHM I:I3 B03MO)KHhIX crtocofion H3YtleHHH KOMnTOH-3cPePeKTa 11 nOJIH

pnayexrocra nHOHa HBJIHeTCH HCCJIe.n.OBaHl1e peaKUHH Y + }'.... 77+-1- 77 na 
acrpenasrx e -I-e- nysrcax, 

+ -- -I +e + e ----> e + e + 17 + TT (1.1.7) 

3Ta B03MQ)KHOCTb paCCMaTpHBaJIaCh B 117/ . 
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Taõnuua 1 
PaCtIeThI 3neKTpHtIeCKOH nonapaayer-rocra ar; 3apH)f(eHHOrO 7T-Me30Ha 

(B CHCTeMe F'aycca e 2= 1/137, B enaaauax 10-4 3 CM 3) 

Jlareparypa	 Moziena 

TepeHTbeB/ 35!
 
BonKOB, TIepBYIllHH /37/
 

Cannata Mazzanti /38/
 
,	 v /39/

ranbnepHH,KanHHOBCKHH 
Cannata Mazzanti /140/ 

JIbBOB, lleTpYHbKHH /411 

E~HMoB,OxnonKOBa/4V 
TIeTpYHbKHH /43/ 

Ericson Hufner /44/ 

Cannat~/45/ 
/461 

)lerTeB, TIeTpYHbKHH 
57/,UerTeB, JIbI30B, TIeTPYHbKHH/ 

Shroder / 48/
 

BonKOB, Kpeonanon I 49/
 

)lHHeH:Xa.H H np. 150/ 

BonKOB, ;3 õepr / 511 

11bBOB 1521
 

Borncon , OCHnOB/ 59/
 

Truong /54/ 
/9/

TIeTpYHbKHH 

3,4 HnH -18 

5,1 

4 ~ 5 

4,6	 ± 2 

0,24 

20 

10 

1 
14 

15 

4,6 

10 

3,2 HnH 5,6 

6,8 

6,0 

4,3 

5,1 

4 

Meronsr anreõpsr TOKOB 

HeJlHHeHHaH (7-Mo.nenb 

JIHHeH:HaH (7-Mo.nenb 

Meron nacnepcnonasrx 
CooTHOIlIeHHH: 

KBapI(OBaR MOJJ;enb 

KBapI<OBaH Mo.nenb 

KBapI<OBaH Mo.nenb 

HepenRTHBHCTCKaH 

KBapKOBaH Mo.nenb 

)lHcnepcHOHHaH .reopaa 
KBapKOBaH Mo.nenb 

Monens Me30HOB c 

KBapKOBhIMH neTnHMH 

HenOKaJIbHaH Mo.nenb 

KBapI(OB 

HenHHeH:HaH KHpaJIbHaH 

MOnenb c KBapKOBbIMH 

neTnHMI1 

(7"MOnenb 

KBapKOBaR Mo.nenb 

caepxnpoaonaurero 
THna 

Meronst anreõpsr TOKOB 
' 

4,2; 6,1; 11,2 )lHcnepC110HHaH TeopHH 

Pacnersr nonapaayer-rocra 6bIJIH BhInOnHeHbI TaK>Ke B paõorax /47,48,53,55,56,611. 

B paõore /18/ 6blJIO YKa3a.HO, qTO ROMnTOH-3~~eKT na 17-Me30He MO)KHO 

H3YQaTb B peaKUHH panaanaoaxoro pacceaana nHOHOB B I<ynoHoBcKOM rrorre 
anep (TO eC!b npn ManbIX nepenaansrx H~Py xersrpexaranyrrscax) 

7T + Z ..~ 17 + y + Z. 
(1.1.8 ) 

)lHarpaMMbI, onacsraaroume 3TOT npouecc, npnaeneasr na pHC. 2. 

4	 "f 

PHC. 2 . .D:MarpaMMbI, OrmCbIBaIDUUie B HM3

IlleM nOpJI,lJ;Ke no a panaauaoaaoe paccea
HMe 7T-Me30HOB B KYJIOHOBCKOM nOJIe 
HAep. 

Ilocranoarca axcneparaenra, uensro 
rcoroporo HBnHeTCH H3YQeHHe 

ROMnTOH·3~epeRTa H nonapaayesro
CTH 7T-Me30Ha B peaKUHH (1.1.8), 

õsrrra npennoxceaa B paõore /19/. 

ABTopaMH /19/ 6blJIO npezrnoaceno 

Í 
~	 t:$ lO,1·mJ:)2 

:~r±-!-
H3YtIaTb )KeCTKYIO xacrs cnexrpa TOpM03HbIX ~OTOHOB B peaKUHH 

(1.1.8). Ilponeneaasre paCtIeTbI / 19 1 nORa3aJIH, tITO 3TO n03BonHT asurenars 
nxrran B ceseaae 3~~eRTOB, CBH3a.HHbIX co CTPYKTYP0H: nHOHa, H onpenenars 
KOHCTaHTY no.napaayer-rocra naoaa. PaCtIeTbI npouecca (1.1.8) 6bIJIH npoae
nensr TaK>I<:e B paõore / 20 / • 

B HaCTOHmeH: paõore aanararorca pe3YJIbTaTbI axcnepar-reara, B KOTOpOM 

anepasre 6bIJl accnenonaa KOMIlToH-3Q:>Q:>eRT na r;-Me30He 121, 22/ H asxrepe
na nonapasyexrocrs 3apH)f(eHHOrO nHOHa /23. 24/ B peaKUHH (1.1.8). 

B cnenyrouter-r pasnene õyner rcparrco paccr-rorpena r eopaa npouecca 
(1.1.8) , ero CBH3b C ROMnTOH-3Q:>Q:>eRTOM H nonapaayeraocrsro H npaaenensr 
He0640.nHMble nrra 06pa60TKH axcnepm-rearansm.rx namtsrx Q:>opMynbI. 

Bo 2-M, 3-M J1 4-M pasnenax orracansr YCTaHOBKa, Ha60p ,n;aHHbIX, 06pa60TRa 

pe3YJIbTaTOB H' onpenerreaae norrapaayexrocra 3apH:>KeHHOrO nHOHa, 06CY)K,n;a

roTCH TaK)Ke Q:>oHOBble npOUeCChI. B pasnerre 5 npHBo,n;HTCH cpasaeaae peayrrs
TaTOB C TeOpeTHtIeCKHMH npeACRa3a.HHHMH H HMeroI..UHMHCH arccnepar-renrans
HbIMH ,n;aHHbIMH. 

1.2.	 PaàUaijUOHH.Oe paccenuue 17-Me30T-108 na nàpax
 
npu ManblX nepeôauax
 

B 06nacTH MaJIbIX nepenaaasrx anpy qeThlpexHMnynbcoB t.$ 
:; 2.10-4 (r3B/c) 2 npouecc (1.1.8), B OCHOBHOM, ofiycnonrren pacceana
eM nHOHOB B KynoHoBcKOM none R,n;pa'. )lHarpaMMhI na pHC. 2, KOTOpbIMH 

3TOT npouecc orracsrsaerca, o'rrnoratorca OT ,n;HarpaMM rcor-mron-adxpetcra 
(pHC. 1) TeM, qTO pacceaaae nponcxornrr na BHpTyaJIbHOM Q:>OTOHe. 3TO 

OTnHtIHe HeCYUJ;eCTBeHHO, TaI< KaK "r-racca" Q:>OTOHa Mana (3HatIeHHH "r-rac
CbI" ePüTOHa - 1 M3B nano cpaaaanarr. c cyurecraeaao 60nblllHMl1 HHBapH

aHTaMH H r-raccaxra B 3TOH peaKIJ,HH, rcoropsre ~ rnr; ) . 113BecTHo, qTO ceve
HHH npoueccou c yqaCTYIeM BHpTyaJlbHbIX H pearrsm.rx Q:>OTOHOB MQ)~O 

CBH3aTh ztpyr c npyror-r, ncnonsaya MeTO,n; 3KBHBaneHTHbIX ePOTOHOB /1/ : 

*	 ~ I1CrIOJIb3YJOTCH 0603HatIeHl1H: P 1 = (E l' P 1) - 4-HMnYJIhC HaJIeTaIOmerO rIHOHa B 
JIa60paTopHoH CHCTeMe (JI.c.); P2 = (E 2 • P2 )- 4-HMrIynhc .pacceauaoro nHOHa B n .c.; 
k 1= (cu 1 ,k1 ) - 4-MMnynhc BMpTyaJlbHOrO dio'rons ; k 2 ~ (cu 2 ,k 2 ) - 4-HMrIYJIbC H3JIY'leH
aoro cPoToHa B rr.c , Flepexreaasre co UlTPMXOM OTBetIaJOT aHTHJIa6opaTopHoH cncrer-re, T.e. 
CMCTeMé nOKOR aaxam.aoro nHOHa Pl = (m rr• 3). 
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(1.2.1)
da = Jda . n(w ' , k ' )dw'dk'

Y7T 1 l.L 1 11. 7 

rne da - ceuenae pa,nHaIJ;HOHHOro pacceanaa, daY7T - cetIeal'l@ KOMnTOH-
3 cP

cPeK T a , n(w í, k íJ.. ) - nnOTHOCTb 3KBHBaJIeHTHbIX <pOTOHOB. [lpH 3TOM nad» 
<pepeHIJ;HaJIbHbIe CetIeHHH l1MeroT Bl1,n 12.3.231 

t - t da ( co l' )
d3 a a Z2 min Y7T (1.2.2) 

dtdw; d cos é ' 7TW 
1 

t 2 d cos e' 

a Z 2 t t. da 7T (eu; )d 2 a __'_ [In~ - 1 + ~~] y -;-- (1.2.3)7 

dw;dcose' 7TW i t min t max d COs O 

r,ne 

22daY7T (w ~ ) 7Ta I T 1 (1.2.4)
--y w{ id cos e' m7T [1 + -'-( 1 - cos e')]

m7T 
e K T a 

3,necb \ T \ 2 - xaanpar MaTpl1tIHOrO 3JIeMeHTa KOMIlTOH-3<pcP c YtIeTOM 

riOJIHpH3yeMocTH nHOHa: 

2 2 2 (a + f3 )m 2 f3. •IJh 2
I T I = (I + cos e')[1 _ 7T 7T. 7T W' w'] + -~.._::(l\ _ cose ,,) w; ;1);, .. 

1 2 a 
(1.2.5) 

JJo r o 
ITepeMeHHbIe w { , w 2'e '- aaepraa aaneraromero 11 pacceflfl <pOTQHa H 

yrOJI pacceanaa B aHTl1JIa60paTopHOH CHCTeMe (a.rr.c.) CBR:3oH
b I 

cPOPMYJIOH 

1 1 1 - cos () , (1.2.6) 
J' J' 

w fi 7Tw2 1 

3HatIeHl1e t BbI611paeTCH npn 06pa60TKe TaKl1M, tIT06bI J<yPOHOBCKoe pa~
max 10-4 

ceHHHe,nOMl1Hl1pOBaJIOHa,nH,nepHbIM (BHallIeMCJIYtIae tma x = 6. (r3B/c) ) 
3HatIeHl1e t orlpe,neJIHeTCH noporora perl1CTpaU;Hl1 <pOTOHo13

mi n
 

2
 w . fi 
( 2 mi n 17. ) 2 (1.2.7)tmin 2E (E --w ) 7 

1 1 2 min 

tITO ,nJIH snepraa E 1 == 40 r3B 11 nopore per-acrpanna w 2 min==' 20 r3B COCTaB

JIHeT t mi n =6.10-8 (r3B/c) 2. 

6 

PHc. 3. OTHOllleHHe BKJIa,l1.0B R B cexeane 
tIJIenOB (317 (CIlJIOIllHaR JIlUmH) H (a.,., + (311) IRI % 
(lllTpHXOBaR JIHHHH) K CetIeHIDO pa,l1.HaIJ;HOB W'l =2mra 
noro pacceanaa nnH TOtIetIHOro IIHOBa (e'
yron pacceaaaa cPOTOHa, w í- 3BeprHH Bane

15 

Tmomero <pOTOHa B CHCTeMe IlOKOH IIHOBa. 

w;~m1t 

3natIeHHH napasrerpon IlOJIOJKeHbI a 17 + f37T = .10 
=1,0' 10-43 CM 3, (37T == -7,0·10- 43cM3). 

5 

06Cy,nl1M rrOJIYtIeHHbIe epOPMYJIbI. 

Ha pnc. 3 npaaenensr OTHOmeHl1H BKJIa
O/o 

,nOB B ceuenne tIJIeHOB c (a 7T + (311) 11 w~ =3m:l[ W'1= 4m1l' 

{37T K CetIeHI1IO B 60pHOBCKOM rrp116JIl1
30:JKeHl1l1 OT neper-renaoà cose' npn pas

JIl1tIHbIX 3HatIeI-Il1HX w í. 3HalIeHl1H napa
MeTpOB B (1.2.3) rrOJIO)KeHbI a 7T + {37T = 

= 1,0, {37T = -7,0 B e,nl1Hl1IJ;aX 10-43 CM 3. 

Bl1,nHO, tITO 06a OTHOCl1TeJIbHbIX BKJIa,na 

pacryr c YBeJIl1tIelIl1eM w í 11 tITO 06JIa

CTbIO, tIyBCTBl1TeJIbHOH K {37T' HBJIHeTCH o +1 -1 o +1 
06JIaCTb cos () , = -1, a K (a + (3Ti ) cos a'17 

06JIaCTb cos e' = +1. B rraõoparopaoã 
Cl1CTeMe 3TO OTBetIaeT MaJIbIM '11 60JIbllIHM YrJIaM paarrera (17y)-Cl1CTeMbI CO-

OTBeTCTBeHHO. 

113,noBOJIbHO oõnrax TeOpeTl1tIeCKl1X rrpe,nrrOJIO:JKeHHH (CM., HanpHMep;41) 
crrenyer, tITO + {37T :::: O. KOHKpeTHO reoperanecxae npencrcasaaaa D,JIHa tT 

(a 7T + (37T) npaaenema B Ta6JI. 2. Onl1CbIBaeMblI1 srccnepnr-rear 6bIJI OnTl1Ml1

311pOBaH ,nJIH 113MepeHl1H rrOJIHp113yeMOCTl1 rr110Ha B rrpenrronozcenaa cnpaaen
JIl1BOCTl1 (a 7T + (37T) "" O. CorJI'aCOBaHHocTb aroro npennonozceaaa 11 arccne
pl1MeHTaJIbHbIX ,naHHbIX 6bIJIa B nansneàuier-r nponepeaa (CM. pasnerr 5). 

B JIa60paTopHoH Cl1CTeMe ,nl1cPcPepeHUl1aJIbHOe no snepr-aa 113JIYtIeHHOrO 

diorona cesenne nponecca (1.1.8) c ytIeTOM a 7T ,+ {37T = O MO)KeT 6bITb sarra
cano! 21 

4 Z2 a 3 Eda 2 t max. 192 ~-l 
= --- {--In-,- - -- + 4 --- +-~ 

dW2 3 t min 9 t max7T E 1 w 2 
(1.2.8) 

4 Z2 a 3 {3 7T m7T3 t
~_L 

I-t--
m ax min+ ------ ---- {In--~-·-- - 3 + 4 --- I . 2 E 2 a tm t min m a x 17 1 

Y,n06HYro ,nJIH aHaJI113a cPOPMYJIY MO:JKHO rrOJIY1mTh, eCJIl1 npeneõpe-n, B 

(1.2.8) tUIeHOM Pt~mjn--= cpanaeamo C In ttm~.L 11 3aMeHHTb 19/6 na 3.- rro 
-rn ax m i n 

B 3TOM crryuae OTHOrneHl1e CetIeHl1H c rrOJIHp113yeMocTbIO {317,fO K CetIeHl1IO c 

{317 = Onpanar-raer Bl1,n 
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Taõnuua 2 
Pacxersr CYMMhI 3JIeKTpMtIeCKOH M MarHMTHoH nOJIHpM3yeMocTeH 

2I' 3apHJKeHHOrO 17-Me30Ha (e = 1/137, 
B enaaanax 10-4 3 CM 3) 

Jlareparypa Mo.neJIH 

/ 351 Anreõpa TOKOB 

BOJIKOB, Ilepayman 1371 ° KHpaJIbI:IaH TeOpHH 

EQJHMOB, Oxrronxona 1421 ° HeJIOKaJIbHaH KBapKOBaH 

TepeHTheB ° 
MO,ll;eJIb 

JI.bBOB, IleTpYHbKHH 1431 (0,35 ± 0,05) Meron ,ll;McnepCHOHHhIX 

COOTHÓllleHHH 

Filkov, Guiasu, Radesku / 561 0,2 Meron ,ll;MCnepcHOHHhIX 

COOTHOllleHHM 

BOJIKOB, OCHnoB / 59 1 0,2 KBapKOBaH MO,ll;eJIh caepx
npoaonaniero rarra 

BaJIJI, KanOIllHH, Cepeõpmcoa1581 0,35 * 

* B paõore 1581cYMMa 1l0JIHpH3yeMocTeM 17-Me30Ha oueaena H3 3KCnepH
+-

MeHTaJIbHhIX naansrx ~O BCTpetIHhIX e e -nYtIKoB. 

d(J({317 f- O) 

3dw mw23 17R 1 + . {3 17' 
?(J(!?17 = O) 2 l-w a 

dw (1.2.9) 
w2 

rne co = E - õeapaaxrepaaa 3HeprHH H3JIYtIeHHOrO <pOTOHa. PaCtIeT, BbIIlOJI-

HeHHblM ni> <popMYJIe (1.2.8) ,ll;JIH [371 = -7,0.10-4 3 
CM 3, npaaenen na pHC. 4. 

dô(A.--lf).ItJ"4J,.,j 
(;{6J~ 

R- O(6"(fl-D/
R til ~ 

f.I F - - - - - - - - - - -

(lI 

PHC. 4. OTHOIlleHHe BKJIa.n;a R B ceneaae 
xnena c {317=-a17 = -7,0'10- 4 3 CM 3 K ce

qeHIDO panaauaonnoro pacceanxa AJIfl 'roxeu
ro rraoaa npa E 1 = 40 r3B; w 2 - anepr'aa.1 . " . . , , , , , H3JIyqeHHOrO <pOTOHa B JIa60paTopHOH CH

~ ~ u n u ~rill crerae. 

-8 

2. AIlIlAPATYPA 

2.1. IIYllOK 

3KcnepHMeHT npOBO,ll;HJICH na cnexrpor-rerpe CI1TMA 1251 , paCnOnOJKeH

HOM na KaHaJIe 2E YCKOpHTeJIH H<I>B3. IlytIOK OTpHIJ;aTeJIbHbIX qaCTHIJ; C liM

nYJIbCOM 40 r3B/c <POKYCHpOBaJICH Man-mTHOM onTHtleCKOM CHCTeMOM xaaa
JIa na MHllleHb. nHaMeTp rryxxa B paãone MHllleHH COCTaBJIHJl 50 Ml\1' Pa36

pOC no HMnYJIbCY tIaCTHIJ; B nyuxe paBHHJICH ~p/p s: ± 2,5%, cpennaa HHTeHCHB

HOCTb - 106 tIaCTHIJ;/c, COCTaB ny-nca: 17- - 95%, Il.- - 2,5%, K- - 2,1%, 
p - 0,3%, e- - 0,1%. )lJIH YMeHbllleHHH npHMeCH 3JIeKTpOHOB B ny-nce ne
pen ,ll;BYMH nOCJIe,ll;HHMH MarHHTaMH YCTaHaBJIHBaJICH CBHHIJ;OBbIM KOHBep

TOp TOJIII.J;HHOM 15 MM. 

BeamC -
~ BPC2 H2 H, BPC1 
~ II ( 'I I 

.. M~~ Cso Sx H, A, 5, c, 53 5, D 5, 

F C2 

I I I~ .-----./-I~ ~I~!I-- i I ~ 3~'
 
I CPM, T rr YC80 

'li ' Il - I 

o -5 -10Y 15 5m 
PHc. 5. Cxer-ra 3KcnepHMeHTaJIhHOH YCTaHOBKH. 

Cxer-ra 3KcnepHMeHTaJIbHOM ycraaonrca npnaeneaa na pHC. 5. nOTOK tIa

CTHIJ;, nonanarouiax B MHlIleHb T, onpenerranca CIJ;HHTHJIJIHIJ;HOHHhIMH CqeTtIH

KaMH Sl' S2' S3 ' S4 ,A 1 . Tpaercropan nyuxoasrx qaCTHIJ; H3MepHJIHCb C no

MOII.J;hID CUHHTHJIJIHUHOHHhIX rO,ll;OCKOnOB H l' H2 H BOChMH nJIOCKOCTeM 

nYtIKOBbIX npOnOpIJ;HOHaJIbHhIX rcar-rep. rO,ll;OCKOn H 1 HMeJI 11 x 11 JIOrHtIe

CKHX 3JIeMeHTOB pasr-repor-r 8 x 8 MM 2, rO,ll;OCKOn H2 - 15 x 15 pasxrepor-r 

5 x 5 MM2. IlJIOCKOCTH nYtIKOBhIX rcar-rep pasxrepor-r (2) 128 MM 6hIJIH co6pa

Hhl B zraa 6JIOKa, conepzcaurax no uersrpe nJIOCKOCTM. CTpYKTypa Ka)K.IJ:OrO 

6JIOKa xzxz (y HanpaBJIeHO B,ll;OJIb nyxxa) . nJIOCKOCTli C onaaarcoaoá opaen

TaIJ;Mea CHrHaJIhHhlX npOBOJIOtIeK B 6JIOKe 6hIJIM C,ll;BHHYThI npyr OTHOCHTeJIb

HO npyra na nOJIOBHHY urara HHMOTKH, mar HaMOTKH 2 MM. H3MepeHHe Tpe

xa aaneraroureã tIaCTHIJ;hl H ronoctconaraa, H xar-repar-nr n03BOJIHJIO nOJIY

tIaTh xopouryro BpeMeHHYIO npHBH3I<Y TpeKOB li KOHTpOJIHpOBaTh 3QJQJeKTHB

HOCTb I<aJK,ll;oa CHCTeMhI. 
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BbIJUI rrorryseasr C1IenYIOI..QHe TOtIHOCTH B H3MepeHHH KOOpnHHaT H yrJIOB 
HaJIeTaroID;Hx qaCTHIJ;: 

ax,z z: 0,6 MM, 
a() z: 0,12 Mpa.n. 

llJlH HneHTmtmKaIJ;HH 7T-Me30HOB B nysxe HCnOJlL30BaJIHCL rasoasre 
nmp~epeHIJ;HaJILHbnl g) / 26/ H noporoasrã C 1/ 27/ lIepeHKOBCKHe csersa-
KH. YpOBeHL ~OHa B n~i<p<pepeHIJ;HaJILHOM ClIeTqHKe COCTaBmm < 10-3 npa 
3<p<peKTHBHoCTH 90% H paspeureaaa no CKOpOCTM !1f3.=: 4,5 ·10 -5. 3<l>ePeK
THBHOCTL noporoaoro ClIeTlIMKa K 7T-Me30HaM cocraanana 95%, a K K-Me
30HaM M aHTHnpOToHaM - < 1%. TaKHM 06pa30M, c YlIeToM nepaoaauarrsnoro 
COCTaBa rryinca H nOnaBJleHHH lIepeHKOBCKHMH' ClIeTtlHKaMM npHMeCL K - B 
MneHTH~~HpOBaHHOM nyxxe nHOHOB 6bIJIa MeHLIlle 2.10-7 . Ilonaaneaae 
3J1eKTpOHoB rronpofiao paccsrarpaaaerca npn 06cY)f()J;eHIDI <pOHOBbIX nponec
COB. 

2.2. Muiueu». Oxpanuasi CUCTeMa 

,UnH H3YlIeHMH A- H Z-3aBHCMMocTel1 nponecca panaanaoaaoro paccea
HHH nHOHOB na anpax MCnOJIL30BaJIMCh MHllIeHH H3 Be, C,AE ,Fe , Cu, Pb (CM. 
Ta6J1.3). MHIlleHM MMeJlH <l>0PMY IJ;HJlHHnpOB ~ 70 MM. TOJlID;HHbl. MMIlleHeH 
(- 0,25 pa,n;MaIJ;MOHHbIX e,n;MHMIJ;) 6hIJIH asrõpaasr M3 YCJlOBHH MaJIOCTH BJlM
HHMH MHoroKpaTHoro pacceaaàa B MHlIIeHM na paapemeaae no nonepesaowry 
HMnYJILCY. (Bxnan MHoroKpaTHoro paceeaaaa nMOHOB COCTaBJlRJI
- 8 M3B/c). 

Taõnuua 3 
XapaKTepHcTM~M MMllleHel1 

MMweHL Z A TOJIID;HHa 

MM 2 r/CM pan.en, azi.en. 

Be 
C 
AE 
Fe 
Cu 
Pb 

4 
6 

13 
26 
29 
82 

9,01 
12,01 
26,98 
55,85 
63,54 

207,19 

73,9 ± 0,1 
70,03 ± 0,02 
17,18 ± 0,01 

4,72 ± 0,01 
4,01 ± 0,01 
1,33 ± 0,02 

13,5 

12,2 
4,64 
3,64 
3,54 
1,49 

0,21 
0,29 
0,19 
0,26 
0,28 
0,23 

0,20 
0,14 
0,046 
0,028 
0,027 
0,027 

MMlIIeHL oKpY)KaJIaCL CtleTtlMKaMM aHTMcoBna,n;eHMI1 R, G, F rana C3H,n;
BHq, CJlÔM: CIJ;MHTMJIJlHTOp - BOJlL<ppaM MJlM CIJ;HHTMJIJIHTOp - CBMHeIJ;. 3TH 
CtleTlIMKM, BKJlIOqeHHble B rparrep B anracoananeaaa, MCnOJlh30BaJIMCL ,n:JIH 
nonasrreaaa C06blTMI1 c BbmeTOM M3 MHlIIe.HH 3apH)KeHHb1X tlaCTHIJ; H Y-KBaH
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TOB non yrJIaMH () ? 12,5 Mpa,n; K OCM nysnca. Ilornraa TOJIID;HHa R -"C3H,n:BH
sa" COCTaBnIDIa -10 pan.en., G H F -"C3H,n;BHtIeH" - 4 pan.en. 

3a MHweHhlO 6bIJI YCTaHOBJIeH rasoasrã noporoasrã tlepeHKoacKHI1 cxer
lIMK C2 c noporor-r 18 r3B/c ,n:JIH nHOHOB. BKJIWtleHHblH B aHTHCOBna,n;eHIDI, OH 
HCKJIlOlIaJI perncrpanaro C06hITHH, B I<OTOpbIX HaG:aJILHbll1 nHOH repaer MeHh
me nOJIOBHHbl caoeü saepraa. I1cnOJIL30BaHMe sroro ClIeTtIHKa no,n:aBJIHJIO 
TaK)Ke <pOHOBbll1 np~IJ;eCC TOpM03Horo H3J1YQeHHH 3JIeKTpOHOB npar-repao B 

30 pas. 

2.3. Ma2H.UTH.bZÜ cnetcrposeerp sapnsceuuux uactuu 

I1MnYJILc 3apR)KeHHb1X lIaCTHIJ; H3MepHJICR: B MarHHTHOM cnexrpovrerpe, co
CTOHI..QeM M3 ManmTa CfI-41r, CHCTeMbl nponOpUHOHaJILHblX xasrep CPM 1 2) 

pacnOJIOJKeHHol1 rrepen MarHMTOM, H CHCTeMbl HCKpOBblX xawrep CH 3_ 5 3a 
MarHHTOM. Aneprypa MarHHTa 75 x 150 CM 2, MHTerpaJI nOJIR 2,76 Tnx M. 

CHcTeMa nponopnaoaansasrx xaxrep CPM 1, 2' amlJIOrMlIHaH no CTpYK
rype nysxoasoa, CJIY:IKHJIa ,n:JIH onpeneneaaa rpaercropaa pacceaaasrx qaCTl-IU. 
Paaxrepsr nnocxocreá: CPM1 128 MM, CPM 2 256 MM, mar HaMOTKH CMr
HaJILHbIX npOBOJIOQeK 2 MM. 

IlpoBoJIoLIHhIe acxpoasre rcasrepsr CH 3_ 5 C MarHHTOCTpHKIJ;HOHHbIM 
C'LeMOM HHcPopMaIJ;MH MMeJIM mar HaMOTKH 1 MM H tIYBCTBHTer.:LHYIO nnontans 
1,5 x 1,5 M 2. OHM 06eCnetlMBaJIM BOCCTaHOBJIeHMe yrJIOB rpaexropaa lIaCTHIJ; 
c TOtIHOCTLIO a() :::: 0,38 Mp~. BpeMeHHaR npMBH3Ka rpexoa B MCKpoBblX xa
Mepax ocymeCTBJIRJIaCL npa nOMOlI..J;H CQHHTIDIJIHIJ;MOHHbIX rOnOCKonOB 
H4 H S7T' 

TOtffiOCTM B H3MepeHMM xoopnaaar M yrJIOB pacceaaasrx lIaCTMIJ; cocraa
JIHJIM o x, z .:::: 0,6 MM, (l() ~ 0,12 Mpa,n. I1MnYJILc pacceamrsix tlaCTHIJ; Bbl
lIHCJIHJICH B npM6JIM)KeHMM onaoponaoro nOJI.H c TOllHOCTLlO !1p/p .S 1%. 

,UJIH paanerreaaa 3JIeKTpOHOB M a,n:pOHOB B cnexrporaerpe 3apHJKeHHblX 
lIaCTMIJ; MCnOJlL30BaJIC.H zterercrop C50 nnourazrsro 50 x 100 CM2, COCTOHI..QMI1 
M3 50 qepeHKOBcKHX ClIeTlIHKOB nOJIHOrO nornomeaaa (B C50 HCnOJIL30Ba
JlHCh CtIeTqHKM, nOJlHOCThIO aaanoravasre CqeTtlHKaM BHeIIIHero CJIOH B Y 
zterercrope) . Pa3,n:eJIeHMe 3JIeKTpOHoB M anponon npOBo,n:HJ10CL npa 06pa60T
xe no OTHOIlleHHIO 3HeprMH qaCTMIJ;bl, M3MepeHHol1 B C K ee MMnYJILcy,50 , 

M3MepeHHoMY B MarHHTHOM cnexrpoxrerpe. 
Ilepen zrerercropora C50 6bIJI YCTaHOBJIeH CIJ;MHTHJIJI.HIJ;HOHHbll1 ronocxon 

S7T 06ID;HM paswrepovr 50 x 100 x 1 CM3. CYMMapHblH CMrHaJI c ronocxona 
MCnOJIL30BaJICH npa cPOpMMpOBaHMH TpMrrepa. 

,UJlH HCKJIIOqeHMH C06blTMI1 c aenpoaaaasroneácraoaaaureã xacraneã 
nyxxa sa MarHHTHblM cneKTpOMeTpOM, aa nYTM nyxxa xacrausr, 6bIJI pacno
JlOJKeH CIJ;MHTMJIJIHIJ;MOHHbIH CqeTq~i'K B paar-repoxr ç; 140 .MM x 10 MM. 

2.4. Faussa-ôerexrop 

,UJlH perMCTpaIJ;MH y-KBaHToB B peaKI..J;HH (1.1.8) MCnOJIh30BaJICH ro,n:OCKOInJ
lIecKMI1 qepeHKoBcKMI1 cnexrporaerp nOJIHOrO nOrJIOI.QeHHH Cà o' COCTOHI.QMH 
M3 80' lIepeHKOBcKMX ClIeTqMKOB nOJIHOrO nOrJIOrn;eHMH c panaaropasra M3 
CBMHJJ;OBoro CTeKJ1a. CTpYKTypa v-nerexropa noxasaaa na pHC. 5. CqeTtlHKH 
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aaeumero CJIOR (16 UlT.) HMeJIH paasrepsr panaaropa 10 x 10 x 42 CM3. Pa

naarop "npocMaTpHBaJICR" <POTOYMHOJKHTeJIeM <l>3Y-110, npHKJIeeHHbIM 

K TOPUY. Paasrep pazmaropoa 64-x BHYTpeHHHx ClleTtrnKOB COCTaBJIRJI 3,8 X 3, 

8 x 45 CM 
3

, 3TH pazraaropsr "npocsrarpasanacs" <POTOYMHOJKHTeJIRMH 

<l>3Y-84. 

AMnJIHTynbI aHOnHbIX CHrHaJIOB' <I>3Y BCeX ClleTqHKOB H3MepRJIHCb npa 
nOMOmH npe06pa30BaTeJIeH sapan - KOn /28/. I1MnYJIbCbI C nOCJIenHHX 

nmIOnOB <l>~Y 64-x BHYTpeHHHX csersaxoa naCCHBHO CYMMHpOBaJIHC:b, oõpa
3YR CHrHaJI" E y n. STOT CHrHaJI ,D;HCKpHMHHHpOBaJICR na ypoaae, cooTBeTcTBY

lOm;eM 3HeprHH rporoaa ~ 5 r3B, H HCnOJIb30BaJICR npa BbIpa60TKe TpHrrepa. 

OTHOCHTeJIbHaR KaJIH6pOBKa ClleTtrnKOB npOH3BO,D;HJIaCb npn nOMOmH nOJIY

npOBonHHKOBbIX CB~TOnHO,n;OB. 

TIpH orrpeneneaaa KOOpnHHaT H aneprna y -KBaHTOB HCnOJIb30BaJIaCb 

FIH<popMaUHR C BHYTpeHHHX 64-x ClIeTtrnKOB. XapaKTepHCTHKH y -nerercropa 
aayxanacs na nyqKe,3JIeKTpOHOB, 3HepreTHlleCKoe paapeureaae v-crrercrpo
MeTpa COCTaBHJIO a/E = 3,5% npa 3HeprHH E = 26,6 r3B. OUlH6Ka B H3Mepe

HHH xoopztaaarsr COCTaBJIRJIa O' x, z ~ 3 MM. Cuerxaxa BHeUlHerO CJIOR 

HCnOJIb30BaJIHCb npH 06pa60TKe ,n;JIR HneHTH<pHKaUHH C06bITHH C nBYMR 

y -KBaHTaMH, llTO rr03BOJIHJIO napaJIJIeJIbHO C KOMnTOH-3<p<peKTOM H3YllHT:b 

npOIJ;eCC 06pa30BaHHR nHOHHbIX nap nHOHaMH B ~YJIOHOBCKOM nOJIe anep 1291 
(nonpoõaee CM. 3.3). 

,[(JIR HCKJIlOlleHHlI C06bITHH C nonanaaaer-r 3apRJKeHHbIX llaCTHU B v-ne
TeKTOp HCnOJI:b30BaJICR CUHHTHJIJIRUHOHHbIH cser-rmc A2 • 

2.5. TOlf.H,OCTU 

OnHGaHHaR asnne armaparypa rr03B0J1HJIa nOJIYtrnTb B 3TOM axcnepaxren
Te TOlIHOCTH: 

nJIR. nYlIKOBOrO rpexa O'x,z .:::= 0,6 MM 

O'e = 0,12 Mpan 

nJIR TpeKa BTOpHtffiOH sacrmna O'x, z ... 0,6 MM 

O'e ::::: 0,12 r-rpan 
nJIR HMnYJIbCa BTOpHllHOH llaCTHUbI Ap/p s 1% 

nJIR y-KBaHTa O'e ~ 0,12 Mpan 

.ó. E = 3,5%, E = 26,6 r3B 

nJIR HMnYJIbCHOrO pasõpoca nysxa .ó.p/p ~ 2,5%. 

,Um! peaKUHH pa,lJ;HaIJ;HOHHOro pacceaaaa arrnaparypaoe paspeureaae 
no nonepesaowry HMnYJIbCY C YlleTOM MHorOKpaTHoro pacceaaaa B MHrneHH 

COCTaBHJIO: 

O'pJ.. ~ 12 M3B/c. 

2.6. Tpuezep, Ha60p CTaTUCTUfCU 

B ~allecTBe 'rparrepa HCnOJIb30BaJICR CHrHaJI Tr: 

Tr = Beam . Anti ,S ,E 
17 y' 

rne Beam - CHrHaJI llaCTMIJ;bI rtymca: 

Beam = Sl' 82 . 8 3 , 84 . A 1 . D ' C 1 ' 

Anti- CHrHaJI ClleTllMKOB aHTMCOBnaneHHH 

Anti = R + G + F + C 2 + B + A2 

(0603HalleHHR CM. na pHC. 5) •
 
5
OnMH TpHrrep TaKoro rana Bblpa6aTbIBaJICR na 10 nYlIKOBbIX llaCTHU. 

Pa60Ta BeJIaCb npa HHTeHCHBHOCTH -10 6 llaCTlU~/IJ;MKJI. 
HH<popMaIJ;MR C zrerexropoa nepenasanacs B SBM HP-2100, KOTopaR 

ocymeCTBJIHJIa TeXHHllecKMH KOHTpOJI:b sa COCTORHHeM armaparypsr, sarracs ~ 

MH<popMaUHH na MarHHTHble JIeHTbI H ,D;JIH xacra C06bITHH reOMeTpMlIeCKYlO 

peKOHCTpYKIJ;mO H cI>H3MtIeCKHH aHaJlH3'. 

Bcero aa BpeMH srccnepaseeara llepe3 YCTaHOBKY 6blJ10 nponyuieao 
::::: 1,2 ,10 11 17-Me30HOB. Ilpnr-repao - 30% 3anMcaHHbIX C06bITHH 6bIJIO' MC

nOJIb30BaHO ,D;JIR HaCTpOI1KH armaparypsr, KaJIH6pOBKM, ouemca <poHa B3aM

MoneHcTBHR BHe MHIlleHH M T .,D;. 

Ilo.I:J;p06HbIe nanaste no H3:60py CTaTHCTHI<:M npaaeneasr B Ta6JI. 4. 

Taõnuua 4 
,UaHHble no Ha60PY CTaTMCTMKH 

qacTb tIMCJIO C06bITMH KpHTepHM orõona 

CTaTHCTMKH IIoTOK nasansastx KOMnToH-3cPePeKTa, t < 6 ·10 -4(r3B/c) 2 

17 -Me30HOB, 10 
10 <pOHbI nsrrrem-r 8 > 1,5 Mpa,n;rr 

C (ceaac 1) 2,46 1830 Ú)2> 22 r3B 

Ai (ceanc L) 1,50 1114 -"-
Cu --"-"- 0,50 589 

Be -"- 0,49 321 -"-
Pb -"- 0,23 280 -"
C (ceaac 2) 2,07 1444 Ú)2 > 24 r3B 

Fe -"- 0,97 1208 -"-
Pb -"- 0,10 108 -" 

3. AHAJIH3 ,[(AHHhIX 

3.1. Teouerpuuectcan pe7<OH,CTpY"UijUR 

I1H ePo p M aUMH , 3anMCaH!Hm na MarHMTHble JIeHTbI, 6bIJIa oõpaôoraaa npo

rpaMMoH reOMeTpMtIeCKOH peKoHcTPYKIJ;MH! 30( ) arcmoxaauieã B ceõa peKOH

CTpYKIUilO nyvrcoaoro rperca, TpeKOB no H nOCJIe MarHHTa, y -KBaHTOB B 

y -cnercrpovrerpe. 
,UmI H3MepeHMH 3HeprMH 'H xoopmnrar y-KBaHTOB llepeHKOBCKI1MH 

clleTllHKaMH nOJIHOrO nornoureaaa HCnOJIb30BaJIHCb K03cPcPHUMeHTbI, CBH3bI
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BaIO~He H3MepeHHYIO aMrmHTY~Y c aaepraeâ JIHBHfl, BhI~eJIHBlIleHCfl B 

cxersarce. KaJIH6pOBOtIHhle K03cPcPHQHeHThI onpenerranacs /30/B CneQHaJIbHOH 

3KCn03HQHH c nYlJKOM 3JIeKTpOHoB 26,6 r3B. 

Koopnaaara Y-KBaHTa BhIlJHCJIflJIaCb no ueirrpy Tfl)l(eCTH JIHBHfl c nOCJIe

~YIO~eH xoppercuaeã HeJIHHeHHOcTH Xo = ~x i E i /~ E i' X = f (X o) , rne y
1 1 

X i - l<:OOp~HHaTa uearpa i oro CtIeTlJHKa. B KatIeCTBe KOppeKTHpYIO~eHcPYHK-

QHH f HCnOJIb30BaJIaCb H3MepeHHaR B KaJIH6pOBOlJHOH '3Kcno3HQHH 3aBHCH

MOCTb i)- OT X o' B 3TOH 3Kcn03HQHH HCTHHHaR xoopnaaara TOlJKH axorra 
3JIeKTpOHoB B ~eT~KTop onpezrenanacs no nponopnaoxam.asn-r xaxrepavr, 

3.2. Onpeõenenue CeqeHUR 1<OMnTOH-açpçpe1<Ta na n-ssesoue 

I10cJIe reOMeTpHlJeCKOH peKoHcTpYKQHH OT6HpaJICfl KJIaCC, C06hITHH, OT

HOCfl~HXCfl K peaKQHH (1.1.8) . .ll:JIfl sroro HCnOJIb30BaJIHCb CJIe~YlOI..QHe 

KpHTepHH: 

- TOJIbKO O~Ha oTpHQaTeJIbHO sapazceaaaa lJaCTHQa c HMUYJIbCOM 

4-18 r3B/c saperacrpapoaaaaa MarHHTHOM cnexrpowrerpe; 
- rpex BTOpHlJHOH tIaCTHQhI H lJaCTHQhI rrysxa "ClIlHBaIOTCfl" B MHIlleHH; 

- TOJIbKO O~HH y-KBaHT 3aperHCTpHpOBaH B v-cnercrpor-rerpe; 
- yrOJI pacceaaaa lJaCTHQhI B MHIlleHH e>1,5 Mpa,n. 

I1oCJIe~HHH KpHTepHH COBMeCTHO c Tpe60BaHHeM "CIllHBKH" npasreaanca 
nna nO~aBJIeHHfl cPOHa OT B3aHMo~eHCTBHH BHe MHlIleHH. 

B pe3YJIbTaTe rrparaeaeaaa paCCMOTpeHHhIX KpHTepHeB 6hIJIO OTo6paHO 

- 120 ThIC. C06hITHH. Há pHC. 6 npaaenen cnexrp OTo6paHHhIX C06hITHH no 

cYMMapHoH 3HeprHH E to t = E 2 + (iJ 2' I1HK npa 40 r3B OTBetIaeT peaKQHH 

panaanaonaoro pacceaaaa rr-Me30HOB 

na anpax, Ypoaeas cPoHa non nHKOM 

S 4%. .ll:nfl nansneãurero aHaJIH3a 

x103 OT6HpaJIHCb C06hITHfl, npaaannexcaurae 
06JIaCTH E to t = (40 ± 5) r3B. Pacnpe
~eJIeHHe OTo6paHHhIX C06hITHH no KBa,IJ;

~12 
C"l paTY nepenanaoro anpy uersrpexasr

1:-4 
nYJIbCa nOKa3aHO aa pHC. 7. Illapaaa

lD~ 10 

40 

O nHKOB npH MaJIhIX t COOTBeTcTByeT 

armaparypaor-ty paapeureamo no none-\.Ó 
pesaovry HMnYJIbCY a pl. -12 M3B. 3TO 

OTJ;3etIaeT paavrepaxr 06JIaCTH B3aHMO
8 8 

neãcrsaa R >-. h/~p ::: h/apl. -10- 12cM, 6 
T .e. cyuiecraeaao 60JIbIllHM, tIeM paasre

psr anpa, TaKHM o6pa30M, nHKH npa4 

2 

PHc. 6. Pacrrpeneneane C06bITIDf 110 cYMMap
HOll 3HeprHH rraoaa H Y-rcaaara, E to t = 50 

Etot- E1I'+Er,13B = E 2 +.(U2 • 

C'1 

~ SOOfl Be a) j 1250
L 6) 

1::: 200 
..- n ri ........ N
 s 100 o· 

~Ul 1000 

~ SOOO~ 
")nnn 

20 

~ 1,0 1,5

11- ~ I 

t~.r"' ]200
1M 

_ 

l 


750

il 

500 

250 

PHC. 7. Pacnpenenenae C06bITHll no xaan

pary nepenaaaoro nnpy 4-HMnynbca t :
 

a) tsns: MHllIeHeH H3 Be,C,.Af, Fe; 6} AnR O' , , , , '.
 
yrneponaoá MHllIeHH B 06naCTH ManbIX t . 2
 

MaJIhIX t OTBelJ3lOT pa,nHaQHOHHOMY
 

pacceaamo nHOHOB B KYJIOHOBCKOM
 

2 

6 
nOJIe anep, T.e. KOMIITOH-3cPcPeKTY
 

na rr-Me30He. ~ 5
 
Ceseaae peaKQHH (1.1.8), co- ~
 

oTBeTcTBYlO~~e narcar-r B. 06JIaCTH~ 4
 
t < 6.10-4 (r3Bjc) 2, B 3aBHCHMOCTH ~
 
OT sapazta anpa MHlIleHH Z nOKa38.HO
 3
 
na pHC. 8. BH~HO, tITO ceseaae npo

nopQHoHaJIbHO Z 2, KaK H O)l(H~aJIOCb
 Al
 
~JIH pacceaaaa B KYJIOHOBCKOM nOJIe.
 

I1p~ onpenenenaa CelJeHHH nO~JIO)l(Ka
 

non nHKaMH, 06YCJIOBJIeHHaR aztepnsr

MH B3aHMO~eHCTBHflMH, BhIlJHTaJIaCb
 

nYTeM JIHHeHHOH 3KCTpanOJIflQHH H3
 3 4 5 6 
06JIaCTH t = (2 7 8) . 10-3 (r3B/c) 2.l ln (ZA/ZBQ)fI BhIlJHTaJICfl TaK)I(e cPOH OT B3aHMo~eH

PHC. 8. ~KcllepHMeHTanbHliFI 3aBHCHMOCTbCTBHH BHe MHIlleHH, OQeHeHHhIH no 
cexeaaa panáanaoaaoro paCCenHHR ?T-Me

cneQHaJIbHO npOBe~eHHOH 6e3 MHIlle
30HOB xa anpax o z OT sapana anpa MHllIe'~I HH 3Kcn03HQHH. Bcero MhI Ha6JIlO~a HH z . ITpHBeneHHbIe 01llH6KH CTaTHCTHtIe

JIH - 7 '10 3 C06hITHH ynpyroro pacce crcae, a o = a B fi 

~( 

t r , ~ 
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Pife. 9. 3aBHCHMOC'rb nOJIHOrO CeIJeHHH i6rJ.f 6 
KOMIITOH-3$epeKTa OT saepraa aanerasoute ,
ro rporoaa co í B CHCTeMe nOI<OH !lHOHa. 1 
KpHBaH - TeopeTHlJeCI<HH paclJeT. i· 

4 I 

HHUH 17-Me30HOB na <pOTOHaX KYJIO
HOBCKOrO nOJIH. Ilanasre .n;JIH pasasrx \:• 
anep npasenensr B Ta6JI. 4. 

Bstna 3KcnepMMeHTMbHo onpe ijnerrena 3aBHCHMOCTb CeqeHHH KOMI1
TOH-3<pePeKTa a Y17 ~ Y17 01' 3HeprHH 
aaneraroutero diorona ÚJí B naana tí 
30He 100 < w í < 600 M3B. ,UJIH aroro 

I 

C06hlTHH C t < 6'10-4 (r3B/c)2 H 

C06hITHR, acrronssyesrsre ,lJ)1H BhlqH
TaHHH eP0HOB, nepeBO.n;I1JIHCb B CHCTe
MY nOKOH aanansaoro nHOHa (cM.4.2) 

100 200 300 400 500 600 W'"M3B 3aBHCHMOCTb a Y17 ~ Y17 01' w í npa
aeneaa na pHC. 9 H B Ta6JI. 5. TIo 

pe3YJIbTaTaM o6pa60TKH pasnasasrx xacreã CTaTHCTHKH Mhl Ou;eHHJIH CBR3aH
HYlO C rrorpeunrocraraa MOHHTOpHpOBaHHH nysrca CHCTeMaTUtleCKYro 01llM6KY 
B HOpMHpOBKe CeqeHHH, -15%. Pe3YJIbTaT TeOpeTHqeCKOrO pacsera CeqeHHH 

~ Y1T .n;JIH roueuaor-o rraoaa, nOKa3aHHhlH na pMC. 9 CnJIOIllHOH KpHBOM, a Y17 
corrracyerca C 3KcnepHMeHTaJlbHhIMH ,ll,aHHhIMH. Pacxer rrorcassraaer, qTO 
BKJIa,D; B nOJIHOe cexeaae KOMnToH-3cP$eKTa uneaa C nonapaayeraocrsro 
(f3rr= -7,0.10-4 3 CM3 ) MaJI H COCTaBJIHeT 01' 1,5 no 4,5% npn H3MeHeHHH 
wí 01' 150 no 600 M3B * . KaK Y:>Ke ynoMHHaJIOCb B 1.2, rreper-renaoã, qYB
CTBHTeJIbHOH K BKJIa.n;y nOJIHpH3yeMocTH, HBmÍeTcH cos e', rne e' - yrOJI 
pacceaaaa <poToHa B CHCTeMe nOKOH rr-Me30Ha. ,UH<p<pepeHU;HaJlbHOe no cose,' 
pacrrpenenenae H HCnOJIb30BaJIOCb ,ZJ;JIH onpeneneaaa nOJIHpH3yeMocTH B CH
CTeMenOKOH naoaa (CM. 4.2). 

Oraomeaae 3KcnepHMeHTaJIbHO onpeneneanoro cYMMapHoro CeqeHHH 
B HHTepBaJIe 100 < wí < 600 M3B K paClleTHOMY, COOTBeTCTBYlOru;eMY KOMTI
TOH-3<PePeKTY na TotJetJHOM nHOHe, COCTaBJIHeT 0,96 ± 0,15. KaK YKa3h1Ba
JIOCb asnne, 01llH6Ka HBJIHeTCH, B OCHOBHOM, CHCTeMaTHqeCKOR 11 CBH3aHa 
Cnorpeumocrar-m MOHHTOpHpOBaHHH. 

3.3. (])oHo8bze'npoueccu 

OCHOBHhlMH<POHOBhIMH npoueccar-ra, HMHTHpywrn;HMH peaxnmo (1.1.8), 
HBJIHlOTCH: 

- TOpM03Hoe H3JIYQeHHe 3JIeKTpOHOB H MlOOHOB 

" e- + Z ~ e- -+- y 4- Z, (3.3.1) 

* <I>opMynbI nna aY17 ~yrr (Wí) MO:>KHO nOJIytIHTb HHTerpHpOBaHHeM (1.2.4), eM. 

TaK)Ke 160~ 
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Taõnuua 5 
3aBHCHMoCTb nOJIHorO CeqeHHH KOMnTOH-3<p<peKTa na 17-Me30He
 

01' 3HeprHH HaJIeTalOIJJ;erO dioroaa co í
 
(B CHCTeMe nOI~OH <pOTOHa)
 

-

M3B 

110 
130 
150 
170 
190 
210 
230 
250 
270 
290 
310 
330 
350 

f.L6 

3,58 ± 0,55 
3,24 ± 0,20 
2,73 ± 0,17 
2,72 ± 0,17 
2,42 ±0,14 
2,30 ± 0,13 
2,09 ± 0,15 
2,08 ± 0,13 
2,09 ± 0,15 
2,16 ± 0,15 
1,86 ± 0,14 
1,82 ± 0,15 
1,43 ± 0,13 

M3B f.L6 

370 1,62 ± 0,15 
390 1,42 ± 0,15 
410 1,39 ± 0,15 
430 1,44 ± 0,16 
450 1,30 ± 0,16 
470 1,03 ± 0,15 
490 1,16 ± 0,21 
510 1,27 ± 0,29 
530 1,68 ± 0,37 
550 1,16 ± 0,38 
570 0,97± 0,36 
590 0,45 ± 0,31 

f.L + Z ~ p.- + y + Z; (3.3.2) 

- ° uu- npoueccsr C 17 17 -rrapoa B KOHeqHOM COCTOHHHH H peracrpanaea TOJIb-
KO O.n;HOrO, )KeCTKOrO KBaHTa 01' 1To-pacna.n;a, TaKHe KaK: . 

K ~ 17- + 17°, (3.3.3) 

17 + Z ~ 17- + 17° + Z. (3.3.4) 

Ilpaxrecs 3JIeKTpOHOB B rrymce COCTaBJIHJIa - 10-3, onaarco cexeaae 
m 2 5 . 

rrpouecca (3.3.1) B ( m 17) -10 pas 60JIbIlle, qeM H3JIyqaeMOrO, n03TOMY 
e 

6blJ1H rrpanarsr cneuaansasre xrepsr .n;JIH no.n;aBJIeHHH BKJIa.n;a npouecca 
(3.3.1) eIIJ;e na yponne 'rparrepa. 31'0 (CM. 2.1) CBHHUOBhlR KOHBepTOp 
nepen nOBopOTHhlMH MarHHTaMH B rOJIOBe rcaaana, YMeHbllla:IÓIJJ;HR npnr-recs 
no 10-6 , li rroporoasrã nepeaxoacxaã CqeTqHK C 2 C rronaaneaaer-r - 3 '10- 2. 

,UJIH H.n;eHTH<pHKaUHH 3JIeKTpOHoB HCnOJIb30BaJIaCb HH<pOpMauHH C 
qepeHKOBcKHX CqeTqHKOB C50, n03BOJIHWIJJ;aH no OTHOllleHHlO 3HeprHH, H3
MepeHHOR B C50, K HMnYJIbCY, H3MepeHHOMY B MarHHTHOM crrexrpoxrerpe, 
OT.n;eJIHTb anponsr 01' 3JIeR:TpOHOB I 25í . 

AHaJlH3 aMnJIHTY,n: B Cro H aHaJ1H3 yrJIOBOrO pacnpenenenaa TOpM03HhlX 
<POTOHOB nOKa3hIBaeT, qTO <poH (3.3.1) ne naer BKJIa,n:a B H3yqaeMhlR npouecc 
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(1.1.8)	 (TopM03I-me H3JIYtIeHHe 3JIeRTpOHoB AOJI'I(HO npoHBHTbCH B nane rrarca 
me -2 

npa MaJIbIX yrnax (j .... ----10 Mpa,n;) • 
E 1 

Ceseaae npouecca (3.3.2) HMeeT 1'01' :>Ke nopanorc, qTO H cexeaae H3YQae

Moro (1.1.8). Ilpasrecs MIOOHOB B nyxxe COCTaBJIHJIa - 2,5%. Onaaxo 
MMnYJIbCHbIH cnexrp MIOOHOB CHJIbHO CMeII:(eH B 06JIaCTb MeHblllHX 3HepI'HH, 

raie tITO B 06JIaCTH (402: 5) r3B MIOOHOB - 0,5%. TaRaH Mamu:r npasrecs ae 
ztaer 01llH6RH npa onpeneneaaa nOJIRpH3yeMocTH no <popMe ,1:u'Up<pepeHIUi

arrsnoro crrercrpa. 

<I>OH 01' pacnana K-Me30HoB (3.3.3), B nysxe HX 6bIJIO - 2%, nOAaBJIHJI

CH qepeHROBcRHMH CqeTqHI<:aMH C1 H D 60JIee qeM B 10 5 paa (CM. 2.1). 
KpOMe Toro, 31'01' <POH BbltIHTaJICH npa yxere B3aHMo,n;eHCTBHH BHe MHIneHH. 

PO)K,n;eHHe nHOHHbIX nap (3.3.4) B RYJIOHOBCROM nOJIe anep H3YtIaJIOCb 

aa YCTaHOBRe napaJIJIeJIbHO c H3YtIeHHeM naoaaoro ROMnToH-3<p<peRTa. 

Ceneaae sroro nponecca B 06JIaCTH peracrpapyesncx YCTaHOBROH HHBapHaHT
o-naphI

HbIX Macc 17-17 MarIO, TaR tITO <pOHOM (3.3.4) 01' P9:>KneHHH napsr 
17-17° B RYJIOHOBCROM nOJIe MO)KHO npeaeõpens. (YCTaHOBROH peracrpapo
aanacs 06JIaCTb HHBapHaHTHblx r-racc S 17-170< 12· m;. Bcero 6bIJIO saperacr
papoaano ~ 150 C06bITHH OROJIOnOpOrOBoro pO:>K)J.eHHH nHOHHbIX nap B RY

JIOHOBCI<:OM nOJIe / 30/ ) . 

Ilpouecc (3.3.4) , 06YCJIOBJIeHHbIH CHJIbHbIMH B3aHMo,n;eHcTBHHMIf, 

ae HMeeT rnnca no xaanpary nepenasa t B 06JIaCTH H3YtIaeMbIX nepenax. 
31'01' <pOHOBhIH npouecc ztaer BRJIa,n; B no,tiJIO:>KRY non nHROM, npouenypa 
BbltrnTaHHH ROTOpOH OnHCaHa B 3.2. 

4. OTIPE,[(EJ1EHHE TIQJ1HPI13YEMOCTH 

Ilponenypa onpenenenaa norrapasyesrocra IIHOHa COCTOJIJIa B <pHTHpOBa

HHH 3KcnepHMeHTaJIbHbIX pacnpenerreaaã, nOrrpaBJIeHHbIX aa axcerrraac YC

TaHOBRH, TeOpeTHtIeCRliMH. 06pa60TRa 6bIJIa npoaeneaa B JIa60paTopHOH H 

aHTHJIa60paTopHOH cacreraax (CHCTeMa nOROH 'HatIaJIbHOrO nHOHa), B npen
rrOJIO)l(eHHH (a ir + {317 ) = °H 6e3 3TOrO npen110JIO:>KeHHH, npa pa3HbIX reoraer
pHtIeCRHX 06pe3aHHHX (31'0 3RBHBaJIeHTHO pa3JIHtIHbIM rcomparypanaar-r 
YCTaHOBRH) • 

Bo BCeX CJIytIaJIX napar-rerp HOpMHpOBKH na a6COJIIOTHOe ceseaae ROMn

TOH-3<p<peRTa HBJIHJICH CB060,n;HbIM, T.e. nOJIHpH3yeMocTb onpenenanacs no 

<popMe ,n;H<p<pepeHI.J;HaJIbHbIX CetIeHHH. 31'0 rr03BOnHJIO HCI<:JIlOtIliTb npa onpene

JIeHHH rrOJIJIpH3yeMocTeH CHCTeMaTHtIeCRYIO 0lllH6RY B onpenerrenaa rrOJIHOrO 

CetIeHHH. 

TIepBOHatIaJIbHO /23/ 06pa60TRa 6bIJIa npoaeneaa B JIa60paTopHoH CH

CTeMe ROOp,n;HlIaT B rrpe,n;nOJIO:>KeHHH a 17 + {317 == ° (HanoMHHM, tITO 3HatIeHHe 

a 17 + (317 ~ °cnenyer H3 TeOpeTHtIeCRHX paCtIeTOB, CM. Ta6JI. 2) . B 3TOM crryxae 
onpenerranca BRJIM rrOJIHpH3yeMocTM nHOHa {317=-a 17 • 

,[(JIH npoaepxa nOJIytIeHHOrO pe3YJIbTaTa naansre 6bIJIH 06pa6oTaHbI 

B aHTHJIa60paTopHOH CHCTeMe xoopnanar (a.rr.c.}, TaR:>Ke npa a 17 + {317 = O. 
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B narrsneãurera npn 06pa60TKe B a.n.c, MbI, OTRa3aBlllHCb 01' npermorro
:>KeHHH a tr + {317 == 0, npOBepHJIH COrJIaCOBaHHOCTb aaurax ,n;3.HHbIX c :31'011: rH

nOTe30H H 3RCllepHMeHTaJIbHO O~eHHJIH CYMMY 3JIeRTpHtIeC~OHH MarHHTHOH 

nOJIHpH3yeMocTeH nHOHa / 24/ 

4.1. Teouerpuuectcan 3çfJçjje1CTuBHoCTb 

PaCtIeT axcerrraaca YCTaHOBKH npOBo,n;HJICH MeTo,n;oM' MOHTe-KapJIo. 

TIpH 3TOM HCnOJIb30BaJIHCb <POPMYJIbI ,n;H<p<pepeH~aJIbHOrOno ncer-r RHHeMa

THtIeCRHM rrepesream.rr-r CetIeHHH panaauaoaaoro pacceanaa (CM. /2,31/ ). 

OT,n;eJIbHO paCCMaTpHBaJIHCb BI<:JIa,n;bI B cesenae tIJIeHOB, COOTBeTCTBYIOmHX 

pacceaamo TOtIellHOH tIaCnUJ;bI, BRJIa.n;y nOJIHpH3yeMocTH H BI<:JIa,n;y CYMMbI 

nOJIHpH3yeMoCTeH. ,[(JIH Toro tIT06hI 06eCnetIHTb B03MO'KHOCTb 6bICTpbIX 

paCtIeTOB ,n;JIH pa3JIHtIHbIX xoarparvpanaâ YCTaHOBRH, 6bIJi crenepapoaaa 
H 3anHCaH na MarHHTHyro JIeHTY 6aHR C06bITHH p:mHaIUIOHHoro pacceaaaa 
nHOHOB B RYJIOHOBCROM nOJIe anep. CTaTMCTHtIeCRaR TOtUIOCTb pacsera 3<p

<peRTHBHOCTH B Ra)K):l;OM aarepsane no' 3HeprHH H3JIYtIeHHOrO cPOTOHa COCTaB

JIHJIa S 1%, tITO npa~THtIeCRH ae BJIHHeT aa TOtIHOCTb onpeneneaaa nOJIHpM

syesrocra. B03MO:>KHOe BJIHHHHe CHCTeMaTHtIeCRHX OIllH6oH: B pacsere 3<p<peR

THBHOCTH, CBH3aHHblX c norpemaocrawra H3MepeHHH paavrepoa H nOnO:>KeHHH 

zterercropoa, OI.J;eHHBaJIOCb nYTeM H3MeHeHHH reOMeTpHH axcnepar-reara. 
,llnH sroro aHaJIH3 6bIJI npoaenen npa npyrnx reOMeTpHtIeCRHX 06pe3aHHHX 

B nporpasoaax 06pa6oTRH axcneparaearansastx ,n;aHHbIX H passrrpamrsrx 
C06bITHH (nonpoõaee CM. 4.2) . 

4.2. 06pa6oT1Ca B npedno/ZOJICeHUU a17 + {317 ==0 

TIOJIHpH3yeMocTb 17-Me30Ha onpenenanacs H3 pacnpeneneaaa C06bITHH 

ROMnToH-3<p<peRTa no 3HeprHH H3JIYtIeHHOrO <poToHa B rraõoparopnoá CHCTe

Me RoopAHHaT. BbIJIM npoaenensr BbltIHTaHHH <pOHOBB COOTBeTCTBHH c 3.2. 
3RcnepHMeHTarIbHO nOJIYtIeHHOe pacnpenerrenae N3 xcn (w), nonpaanea

aoe na 3<p<peRTHBHOCTb YCTaHOBKH f (W ) , anrrpORCHMHpOBanOCb rro MeTO,n;y 

HaHMeHbIIIHX RBa,n;paTOB TeOpeTHtIeCRHM NTeo~ (W), paCCtIHTaHHbIM no <pop

MYJIe (1.2.9) C ytIeTOM 3JIeRTpOMarHHTHbIX nonpaaorc /31/. 

~ N T eo p, (W),). (4.1.1 )N 3 Kcn (W)/f(W) = C. (NTeo p• (wh =~'~o+ {317' 
•	 rr ~17 ti{317 

Ilpa <pHTHpoBaHHH cB060,n;HbIMH naparaerpasra 6billH C - 06II:(aH HOpMHpOB

xa H {317- nOJIHpH3yeMoCTb. YtIeT 3JIeRTpOMarHHTHbIX nonpaaorc npHBO;z:J;HT 

R H3MeHeHHlO B rrOJIHpH3yeMocTH ~{317 = 0,2 '10- 4 3 CM3• 

B OROHtIaTeJIbHOe 3HatIeHHe BRJIIOtIeHbI norrpaaxa, YtIHTbIBaIOmHe: 

- pacnan pacceaaasrx 17-Me30HOB, npasonauraã R CHCTeMaTHtIeCROMY 

cnaary B nOJIHpH3yeMocTH ~{317 = (0,4 ±0,4) . 10-4,3 CM 3; 

- 3aBHCHMOCTb 3cP<peRTHBHOCTH HCRpOBbIX rcaxrep 01' w, I<:QTOpaR MO:>KeT 

npaaonrrrs R CHCTeMaTHtIeCROMY cnaary ~{317 == (0,5 ± 0,5) .10-4 3 CM 3• (3<p

<peRTHBHOCTb 3aBHCHT 01' yrrra naneaaa, ROTOpbIH CBH3aH c saeprneã nHOHa) • 
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~----------------'IE	 Pac, 10. a) pacnpenenemre C06hITHH KOMn
TOH-3cPcPeKTa no OTHOCHTeJ1hHOH snep
rHH H3JIYlJeHHOrO cPoToHa w =~ B JIa-

El 
õoparopaoã CHCTeMe xoopnaaar. 3cPcPeK
THBHOCTb peracrpauaa (w) norcasaaa 
llITpHXOBOH JIHHHeH. 6) OTHollIeHHe 
R=(~)3Kcn/(~)Teop.. • 

dw dw f3rr = oa 17 = 
CnnOIlIHaH JIHHHR - cPHT c YlJeTOM nOJIRpH
ayexrocra. <PHTHpOBaHHe nponeneao 6e3 
YlJeTa T01IKH 0,9 <w <0,925, T.K. CTa
THCTHKa ,n:JIR 3TOH TOllKH ecrs a e na acex 
anpax , H 3Ta rouxa Haxo,n:HTCH aa reparo 
aKCenTaHCa.. 

B KatIeCTBe npar-repa na pac.Lü 
npeACTaBJIeHO pacnpeneneaae C06bI

THH KOMIIToH-3<p<peKTa no 3HeprHH 

0,5	 H3JIYtIeHHOrO rporoaa, axcerrraac YCTa

HOBKH H pe3YJIbTaT <pHTa AJIH oôpesa-
HHH co > 0,6; 1,0 < e17 < Í2,5 MpaA ". 

Pe3YJIbTaTbI epHTHpOBaHHH, c YtIe
6 TOM nonpaaorc, )];JIH pa3HbIX tIaCTeH 

OI0,6 ,----, I I I 
I 

0,65 
I 

0,7 0,75 0,8 0,85 0,9 w CTaTHCTHKH, pa3JIHtIHbIX pa36HeHHH 

H reOMeTpHtIeCKHX 06pe3aHHH npaae
neasr B Ta6JI. 6 H 7. BH)];HO, tITO 3Ha

tIeHHH nOJIHpH3yeMocTeH xopouio corrracyrorca zipyr c npyrora B npenenax 
ounrfiorc. B KatIeCTBe pe3YJIbTaTa AJIH f317 MbI HCnOJIb3yeM snaueaae, nOJIytIeH

aoe npn (li >0,55, 8 > 1,5 r-rpan * * : rr
 
f317 = (-6,9 ± 1,4)· 10 -43 CM 3, npn X 2 /N.o..F. = 2,6/5.
 

I'anoresa OTCYTCTBHH nOJIHpH3yeMocTH IIHOHa f317 = a17 = ° npOTHBO

pesar 3KcnepHMeHTY: <pHTHpoBaHHe aaumx AaHHhIX cesenaer-r TOtIetIHOrO 

nHOHa co cBo6oAHOH HOpMHpOBKOH rraer X 2/N.D.F. = 17,1/6. 3TO HCKJIlO

tIaeT TaKYIO rHIIOTe3Y c ypOBHeM AOCTOBepHOCTH > 99%. 
Onemca CHCTeMaTHtIeCKOH OlllH6KH: 

- ,UJIH ouenrcn cacrewaraxecrcon ouraôxa, cBH3aHHoH c HeOnpeAeJIeHHOCTblO 

BhltIliTaHHH <poHa CHJIbHbIX B3aliMoAeHcTBliH, MbI aapsnponana BbltIHTaeMOe 

* HeCMOTpH na TO, '11'0 sreorrpezreneanocrt, B 3HeprHH nyxrca E 1COCTaBJIReT a E 1= 

=:: 2,5%'40 f'3B= 1,0 f'3B 01lIH6Ka %J B onpenenenaa OTHOCHTeJ1hHOH nepevreaaoã co = "i~ = 
E	 dwF~l 

1-E 2 
= E~ ,n:OCTaTOllHO Mana nrra nonpoõnoro pa36HeHHH no 3TOH nepewreaaoá: aú)= dE .a E= 

1 aE . 1 1 
= (1-(;J)' =-:::.L, 'ITO,HanpHMep, ,n:JIR TOlJKH co =0,8 COCTaBJIHeT aü ) = 0,005. 

:l* E"J. /23/
I10 cpaBHeHHIO c ,n:onOJIHHTe.,'1bHO YQTeH BKJIa,n: 01' pacnana BTOpHllHbIX na-

OHOBH YT04HeH BKJIa,ll; 3JIeKTpOManUITHhIX norrpanorc /3 1/. 

Taõnuua 6 

3HatIeHHfI MarHHTHOH norrapasyesrocra f3rr H CYMMbI nOJIHpH3ye

MOCTeH. (a '17 + f317) nHOHa, nonyseaasre npa q>HTHpOBaI'mH B JIà

60paTopHOH (rr.c.) H aHTHJIa6opaTopHOH (a.n.c.) CHCTeMaX A~H 

pa3HbIX qaCTeH CTaTHCTHKH (e2 
= 1/137, B eAIDIHuax 10-4 3 CM?, 

KpHTepHl1 orõopa w2 > 24 r3B, 1,0 < f)tt < 12,5 Mpa,Il; ) 

a.n.c, COBMeCTHbIH <pHTqacTb CTaTHCTHKH JI.C. 
+ f3 )8 17 f317 (a17 rr 

Be -10,2 ± 6,8 HCnOJIb30BaJIaCb CTaTHCTHKa 
(Be+AE+Cu) 

Ar -0,1 ± 4,6 -5,7 ± 5,5 1,1 ± 6,0 
Cu -10,8 ± 4,9 
C (ceaac 1) - 4,8 ± 3,4 -5,6 ±6,1 2,1 ± 6,8 
C (ceaac 2) -7,2 ± 2,7 -8,7 ±5,6 8,3 ± 6,6 
Fe -8,1 ± 2,9 -8,7 ±5,4 0,8 ± 6,2 

, , 

Taõnuua 7 

3HatIeHHH MarHHTHOH nonapasyesrocra f?17 H CYMMbI nOJIHpH3ye

MOCTeH (a tt + f317) nHOHa, nOJIYtIeHHble npa <pHTHpOBaHHH B JIa

60paTopHOH (JI.c.) H aHTHJIa6opaTopHOH (a.n.c.) CHCTeMaX AJIH 

nOJIHOH CTaTHCTHKH npa pa3HbIX xparepaax orõopa (e
2 

= 1/137, 
B enaaauax 10 -43 CM 3) 

KpHTepHH orõopa 

f)17' Mpa,u; 

JI.C. 

f3rr 

a.n.c. 

f3rr 

a,n.c, COBMeCTHbIH <pHT 

f3rr (a 17 + f3 17 ) 

cu> 0,55 
f)17> 1,5 
- 

-6,9 ±1,4 -8,3 ±·2,0 ·-'"1,1 ± 2,8 1,8 ±3,1 

cu> 0,6 
1,5 < 817 < 12,5 -6,3 ± 1,5 -5,4 ± 2,0 -6,8 ± 2,8 2,3 ±3,2 

cu>0,6 
1,0 < f)17 < 12,0 -7,0 ± 1,5 -5,2 ± 2,0 -8,0 ± 2,9 3,2 ±3,3 

cu> 0,6 
1,0 < f)rr < 12,5 -6,7 ± 1,5 -5,4 ±2,0 -7,3 ± 2,8 2,9 ± 3,2 
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3I-IatIeHHe na 50%, rrpn 3TOM 6bIJIO rronyseao H3MeHeHHe B 3HatIeHHH rrorrapa

syeraocra /1.f3 77 .-:;0,7· 10-43 CM3.
 

- AHanOrHtIHO, ,lJ;nH ouenrca cHcTeMaTHtIeCKOH onraõxa 01' BbItIHTaHHH B3aH

MO,lJ;eHCTBliH BHe MRllleHH, MbI BapbHpOBaJIH BbItIHTaeMoe 3HatIeHHe.na 30%,
 
ripa 3TOM /1.f3rr s 0,5· 10-43 CM 3.
 

,iljIH ouearca CHcTeMaTHtIeCKOH OIllRÕKH, cBH3alIHOH c yqeTOM 3Q:>q)eKTlID
HOCTR YCTaHOBKH, 06pa60TKa õsrna rrpoaeneaa rrpn npyrnx 06pe3aHHHX: 
- H3MeHeHHe 06pe3aHHH t < 6 ·10 -4 (r3B/c) 2 na t < 2 ·!0-4 (r3B/c) 2 HnH 

t < 1,2.10-4 (r3B/c) 2 rrpasonar K ouenrce /1.f31T.5 0,4 '10-43 CM3. H3MeH~
HHe 06pe3aHHH no t cnaõo nnnaer na peayrn.rar, T.K. 3HatIéHHe t ofiycrronne
HO, B OCHOBHOM, norrepesaoã nepenaseá, a arcnan nOJIHpH3yeMocTR 3aBHCHT 
01' npO,lJ;OnbHOH nepeztaxa, KOTopaH MaJIa B YCJIOBHHX aamero sxcnepar-reara. 
- M3MeHeHHe 06pe3aHHH caepxy no yrrry pacceanaa nHOHa e <12,5 Mpa,lJ; na 
e < 15,0 MPM npRBO,lJ;HT K /1.(317.:5: 0,3 '10-43 CM 3. 3aMeTHM, tITO rarcoe H3
MeHeHRe 06pe3aHHH 3KBHBaJIeHTHO ,lJ;OCTaTOtIHO CHJIbHOMY H3MeHeHHID reo
MeTpHH YCTaHOBKH. TaK, axcerrraac B JKeCTKOH tIaCTH cnercrpa MeHHeTCH na 
BenHtIHHY, COOTBeTCTBYIOIlJ,YIO npar-iepao rrorroaaae BKJIa,lJ;a nonHpH3yeMoCTH. 
(A6coJIIOTHOe 3HatIeHHe arccerrraaca MeHHeTCH na 6% B HHTepBaJIe 34·36 r3B) . 
- Haaõonsuraü arcnan B OIllH6KY naer H3MeHeHHe 06pe3aHRH CHH3Y no yrny 
paCCeHHH:H e77 > 1,0 xrpan na f)77 > 0,5 r-rpan. 31'0 npHBo,lJ;HT K ouenrce /1.(377:5 
::; 0,8' 10-43 CM3. 

MbI ouenaaaer-t B03MOJKHYlO CYMMapHYIO CHCTeMaTHtIeCKYIO 0lllH6KY 
B onpenenemra rronapasyexrocra nHOHa /1.(317= ±1,2 .10-43 CM 3. 

4. 3. 06pa6oT1~a 6 CUCTeMe n01<QR nauaasnoeo nUOHa. 
Ouentca CYMMbl nonnpusyeuocreú 

,UnH nponepxn pe3YJ!bTaToB 4.2 H ,nJIH ouenrcn CYMMbI rrorrapaayer-ro
CTeH aapaacennoro nROHa 06pa6oTKa õsrna npoaeneaa B aHTHna60pqTOpHOH 
CHCTéMe .(CHCTeMe nOI<:OH nasansnoro nHOHa) . 

Kaxcnoe C06bITHe PMHaUHOHHoro pacceaaaa H3 06naCTH t < 
< 6.10-4 (r3B/c) 2, cu > 0,6 nepeaortarrocs B aHTHJIa60paTopHYlO CHCTeMY, 
'r .e. no H3MepeHHbIM KHHeMaTHtIeCKHM neper-renasrwr (yrnsr rraoaa H KBaHTa, 

,I 3HeprRH nHOHa) BbItIRCJIHJIHCb neper-reaasre B CHCTeMe nOKOH cuí, e'(3HeprHH 
II nanerarourero cPOTOHa H yrorr pacceanna) .
lii~11 AHaJIOrHtIHO B a,n.c. nepeaozranncs C06bITHH H3 06naCTH t = (2 -:- 8) x 
1,1 x 10-3 (r3B/c) 2 R C06bITHH H3 3Kcn03HUHH ões MHllleHH, HCnOJIb30BaBlllHeCH 

I 

3aTeM npn BbItIHTaHHH Q:>OHa CHnbHbIXB3aHMOJJ;eHCTBHH H Q:>OHa B3a:HMO,lJ;eH
CTBRH BHe MHlllel·m, COOTBeTCTBeHHO. 

Ha pHC. 11 npaaeneno arccnepaxrenransnoe pacrrpenerreane C06bITHH no 
3HeprHH aaneraromero Q:>oToHa cuí. Iloporoaoe 3HatIeHHe úJ í min := 100 M3B 
B 3TOM pacnperreneaaa CBH3aHO c oT60pOM C06bITHl1 cu > 0,6. B nansneãmer-r 
oônacrs 100 < cu í < 600 M3B 6bIJIa pU36HTa na tIeTbIpe arrrepaarra, CM. pHc.1I. 
Tlonpaartenasre na arccerrraac pacnpenenenaa C06bITHH no CQS e' ,lJ;JIH 3THX 
HHTepBaJlOB (eM. pHC. 12) 6bIJIH OTQ:>HTRpoBaHbI aHaJIOrWIHO 4.2 C HCnOJIb30
BaHHeM cPOPMYJI (1.2.4) C ytIeTOM ::)JIeKTpOMarHHTHbIX norrpaaorc B rrpezi
nOnO)f(eHHH a 77 + (377 = O. 
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PHC. 12. Ilorrpaaneansre 
rHCTp~ cnercrpsr C06bITHH KOMUToH-3<p<peKTa 
no co s f) , ;IJ)Ia p3.3JIHlJHblX HHTepBaJIOB no cu í (CM. 0,1 

pHC. 11). CnnOIllHaJI KpRBaJI - pe3YJ1bTaT <pHTa c 

1 In 

0,5 

0,25' 

-1 -0,6 -0.2 !t2 -1 -0,6 -0,2 - 0.2 cosaytleTOM nOJIapH3yeMoCTeH. 

Peaym.rarsr Q:>HTHpOBaHHH ,lJ;JIH pa3nHtIHbIX 06pe3aHHH C ytIeTOM scex no
npasorc (CM. 4.2) npaaeneasr B raõn. 6, OHH xopouio cornaCYIOTCH C peayrrs
TaTaMH, nonYtIeHHbIMH B rraõoparopaoã CHCTeMe. 

,UnH Toro tIT06bI 3KcnepHMeHTaJIbHO oneaars CYMMY nOJIHpH3yeMocTeH, 
MbI OTKa3aJIHCb 01' npe.JJ;nOJIOJKeHHH a 77 + {317 = O. EbIJIO rrponeneao cPHTHpO
BaRHe CneKTpOB (pHC. 12) B COOTBeTCTBHH C Q:>opMynaMH (1.2.3) - (1.2.5) 
co CB060,lJ;HbIMH napar-rerpar-ra: oõmaa HOpMHpOBKa, MarHHTHaH nOJIHpH3ye
MOCTb, CYMMa nonapaayer-rocreâ. fipn Q:>HTHpoBaHHH 6bInH ytITeHbI anercrpo
MarHHTHbIe norrpaaxn, npHBO,lJ;HIlJ,He K /1.{317 =0,3 '10-43 CM 3, /1.(a 17+f317)= 
= -0,1 '10-43 CM3. AHaJIOrHtIHO 4.2 ytrnTbIBanHCb nonpaaxa, CBH3aHHbIe C 
pacnanor-r pacceaaasrx nHOHOB H 3cPQ:>eKTHBHOCTblO HCKpOBbIX rcar-rep. 

OueHKH CHCTeMaTHtIeCKHX 01llH60K, npoaeneaasre aHaJIorHtIHO 4.2, 
B 3TOM cnysae COCTaBnHIOT (B ertannuax 10-43'cM3) : 
-BbItIHTaHHH CHnbHbIX B3aHMO,lJ;eHCTBHH ,1B17~1,3, /1.(a 17+ (377) .5 2,4; 
- BbItIHTaHHH B3aHMO,lJ;eHCTBHH BHe MHllleHH /1.f317.5 0,7, /1. (a17 + (317 ).5 0,4; 
- ouearca 01llH60K, CBH3aHHbIX C reOMeTpRtIeCKHMH 06pe3aHHHMH /1.(377.5 0,8. 

Pesym.rarsr dnrra ,lJ;JlH pa3HbIX tIaCTeH CTaTHCTHKH H reOMeTpHtIeCKHX 
06pe3aHHH npaaenensr B raõrr. 6 H 7, 3HatIeHHH corrracyrorca npyr C npyror-r 
B npezterrax 01llH60K. Ye3YJIbTaTbI qmTa)J;JIH 06nacTH 1,0 < e77 < 12,5 Mpa,lJ; 
rrpnaenensr na pHC. 12. . 

OKOHtIaTenbHbIM pesyrn.raror-r 06pa60TKH B arrranaôoparopnoá CHCTeMe 
MbI 6Y.JJ;eM CtIHTaTl): . 
{31T = (-7,1 ± 2,8 stat. ±1,8 syst.)· 10 -43 CM 3, 
a 1T + f3 77 = (1,8 ± 3,lstat. ± 2,5 systJ .10-43 CM3 

npa x 2 /N.D.F. = 20,8/16. 
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PHC. 11. dKCnepHMeHTaJlbHOe pacnpene
JIeHHe coõsrraâ no 3HepnIH aanerasomero 
<POToHa cu íB CHCTeMe UOKOR nHOHa. 

~, 

0,3 

0,2 

aa 3<p<peKTHBHOCTb pe 0,1 



Ilpa ePHTI1pOBaHHH CetIeHHeM TOtIetIHOro KOMllTOH-3ePcPeKTa CO caoõon
HOH HOpMHpOBKOH, r.e. al7 == {317 == O 6bIJI nOJIYtIeH x2/N•D•F . == 3 6 ,8 / 1 8 , HC

KJIlOtIalOI..I.J;eH nmOTe3Y a 17 == f317 = °C ypOBHeM )J,OCTOBepHOCTH õorrsure 99%. 

5.BWBO.nW.OBCY~.nEHHEPE3YnhTATOB 

B peaKUHH paznraunoaaoro pacceanaa nHOHOB c 3HeprHeH 40 I'3B aa 
anpax npa MaJIbIX nepenauax 6bIJI BbI)J,eJIeH npouecc pacceaaaa B KYJIOHOB

CKOM nOJIe anep - KOMnTOH-3<pq:,eKT na 17-Me30He /21 .22/ . 3KcnepHMeHTaJIb

HO OI}pe)J,eJIeHa aaBHCHMoCTb CetIeHHH KOMnTOH-3<PcPeKTa 01' 3HeprHH naneraio
mero ePOTOHa B CHCTeMe nOKOH nHOHa B )J,Hana30He 3HeprHH 100 <w í<600 M3B. 

OTHomeHHe aswrepeaaor-o CetIeHHH KOMnToH-3ePePeKTa K paCtIeTHoMY COCTa
BHJIO 0,96 ± 0,15. 

AHaJIH3 )J,H<PePepeHUHaJIbHbIX CetIeHHH KOMnToH-3ePePeKTa n03BOJIHJI on

pe)J,eJIHTb nOJIHpH3yeMocTb nHOHa. 06pa60TKa c HCnOJIb30BaHHeM reopera
tIeCKOrO 3HatIeHHH )J,JIH CYMMbI 3JIeKTpHtIeCKOH H MarHHTHOH nOJIHpH3yeMo

CTeH nHOHa (317 == °npHBO)J,HT K:a tr + 

(317 = (-6,9 ±1,4 stat. ±1,2 syst. ). 10-43 CM3• (5.1) 

06pa60TKa co CB06o)J;HbIM naparaerpor-r (a l7 + (317 ) npHBO)J,HT K: 

(317 = (-7,1 ± 2,8'stat. ± 1,8 syst. ).10-43 CM3, 

(5.2) 
a l7 + (317 == (1,8 ± 3,1 stat. ± 2,5 syst. ) . 10 -43 CMS. 

KaK BH)J,HO, pe3YJIbTaT (5.2) )J,JlH (a l7 + (3rr) ne npoTHBOpetIHT YCJIOBHIO 

(a 17+ .(31') :=< O, a pe3YJIbTaT (5.2) )J,JIH (317 xopouio corrracyerca c (5.1). 

To ecrs rHnoTe3a a17 + (317 == °npaKTHtIeCKH ne BJIHHeT na nOJIYIIeHHoe snase
Hl1e nOJIHpH3yeMocTH nHOHa (5.1) • 

II

Heo6xo)J,HMO OTMeTHTb, tITO nOJIHpH3yeMocTb nHOHa B nauiexr arccrrepa
MeHTe H3MepHJIaCb, crporo roaopa, ae B HYJIe no KHHeMaTHtIeCI(HM neper-ren
HbIM, a B 06JIaCTH 3HatIeHHH J'S-" )J,OCTHralOI..I.J;HX HeCKOJIbI'CHX Macc nMOHa 

II (,/fr::; 3m l7 ) . B paõore /63/ 6bIJIO onpeneneao 3HatIeHHe norrpaarca K BeJII1lHI

ae nOJIHpH3yeMocTM (317 01' npouecca nepepacceanna nHOHOB. Ilpn 3KCTpa
1 1 

11 
IMII 

I nOJIHQHH B TOIIKY JS-== °C,lJ;Bl1:r (37TcoCTaBJIHeT !1f37T == (-0,7 ± 0,4).10-43 CM3 

B YCJIOBHHX namero arccnepar-renra. 

Corrocraaar-r nOJIYtIeHHhIe pe3YJIbTaThI c ,lJ;PyrHMH 3KcnepHMeHTaMM 
H TeOpI1eH. 

B paõorax rpynnsr <I>I1AH/6 2 , 3 2/ npn H3YtIeHHM peaKQI1M pa,lJ;MalJ;HOH

noro eP0TOp0)l(IJ;eHHH nMOHOB (1.1.6) 6bIJIO TaK)I(e onpezterreno ceueune 
rraonaoro KOMnToH-3ePePeKTa M nOJIyqeHO 3HatIem'Ie nOJIHpH3yeMocTM sapa
)I(eI-lHoro naoaa: 

{317= (-20 ±12).~0-43cM3. 

31'01' pe3YJIbTaT cornacyerca c (5.1) B rtpezterrax YKa3aHHblX OIIIH60K. 
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Ilocne nonyqmUifl HllMH OCHOBHbIX pe3YJIbTaTOB no KOMnToH-3ePePeKTY 

na nHOHe / 21.22/ H nOIIRpH3yeMocTH ! 23.24/ 6billH 011y6JIHKOBaH~I pe3YJIb

TaTbI 06pa6oTI(H .naHHbIX, Ha6p8.HHbIX B xone arccnepasreara E-272 BO <1>HAne. 

B 3THX paõorax /33.34/ I(OMnTOH-3ePePeKT na 17~Me30He Ha6JIIO)J,aJICH B pearc
[(HH panaauaoxaoro pacceaaaa nHoHOB c snepraeã 156 H 202,5 r3B na anpax 
Me)J,H 11 CBHHua rrpa HHBapHaHTHbIX vraccax (l7Y) -CHCTeMbI 0,4 <v'~y< 
< 0,9 r3B/c. 113MepeHHoe ceseaae cornacyerca, KaI<: H aauie, c paCtIeTHbIM. 

CYMMapHaR: CTaTI1CTI1Ka )J,JIH acex 3HeprHH H anep COCTaBJIHeT ~ 600 C06bI

1'1111, tITO na nopH)J,OK xreasuie, tIeM B aacroanieã paõore, Ha 3TOM yponne 
CTaTI1CTHI'CH, KaK YKa3aHO B / 3?/ , ne BH)J,HbJ 3ePePeKTbI, CBH3élHHbIe co CTpYK

TYPOH nHOHa. He06xo)J,HMO OTMeTHTb, tITO B H3YtIaeMOH B paõorax /33.34/ 

06JIaCTH HHBapHaHTHbIX neper-renasrx KOMl1TOH-3ePePeKTa BKJIa)J, CTpYKTYP

HbIX 3ePePeKTOB MO)l(eT onpe)J,eJIHTbCH ne TOJIbKO nOJIHpH3yeMocTblO nHOHa, 

TaK KaK B aroá 06JIaCTH cyutecraenasrã BKJla,rJ; (y 17) -pacceaaaa c pe30HaH

caxra B 'KOHetIHOM COCTOHHHH /10/ . 

KaK nOKa3a.HO B paõore /35/, nOJIHpH3yeMocTb nHOHa MO)KHO CBH3aTb 

c KOHCTaHTOH Y = A/V (ornoureaae aKCHaJIbHO-BeKTopHoro K BeKTopHOMY 

<popMePaKTOPY nI10Ha). I1cnoJIb3YH (5.1), MbI nOJIYtIHJIH Y == 0,8 ± 0,2. 

31'0 n03BOJIHeT I1CKJIlOtIHTb OTpHIJ;aTeJIbHOe peurenae Y = -2,36 ± 0,12, nOJlY

qeHHOe B 136/ npa H3YtIemm pacnana 17 ~ evy, H ae npoTHBOpetIHT B rrpenerrax 
ouraõorc nOJIO)l(HTeJIbHOMY peuienmo y = 0,44 ± 0,12, nOJIyqeHHOMY B TOM: 

xce paõore. 
Pe3YJIbTaTbI TeOpeTHtIeCKHX paCtIeTOB )J,JIH nOJIHpH3yeMocTeH 17-Me30HOB 

npaaeneasr B Ta6JI. 1 H 2. 113MepeHHoe 3HatIeHHe nOJIHpH3yeMocTH nHOHa 

Y)J,oBJIeTBOpHTeJIbHO corrracyerca c npe)J,cKa3aHHHMH KBaHTOBO-nOJIeBbIX 

MO)J,eJIeH c 3ePePeKTHBHbIM KHpaJIbHbIM narpaazcaanor-r, ae npoTHBOpetIHT pe

3YJIbTaTaM ztacnepcaoaasrx paCtIeTOB H MOJI<:eT 6bITb HCnOJlb30BaHO )J,JIH BbI

õopa Me)l()J,Y COCTaBHbIMH KBapKOBbIMH MO)J,eJIHMH nHOHa H YTOtIHeHHH HX 

napaxrerpon. 
ABTOpbI 6JIarO)J,apHbI )J,HpeKQHHM I1<1>B3 H ÜI1.H11 aa nO)J,)J,ep)l(KY paõo

TbI, A.M.EaJI)J,HHY, B.Il.,Il)l(eJIenoBY, E.M.IloHTeKopBo, IO.,Il.IlpoKornKHHY, 

A.A.THnKHHY H M.I1.CoJIoBbeBY sa npOHBJIeHHbIH mrrepec H nOMOI..U;b, 

A.C.raJIbnepHHY, c.E.repaCHMOBY, B.H.IlepByrnHHY, B.A.TIeTPYHbKHHY aa 
nnozroraopasre 06CY)I()J,eHHH TeOpeTHtIeCKHX BonpOCOB H O.A.3aHMH)J,opore 

aa CTHMYJIHpYIOrn;He 06CY)I()J,eHHH. MbI I1CKpeHHe npH3HaTeJIbHbI ,Il.E.KaKay

pH)J,3e aa nOMOI..I.J;b B C03)J,élHHH raMMa-)J,eTeKTopa H P.B.IlHpQxanaBe aa no

MOI..I.J;b B paõore, 
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TEMATH'IECKME KATErOPMM flYBJIMKAQMA 

OB~E~EHHOrO MHCTHTYTA ~PHWX 

MCCJIE~OBAHMR 

HH,neKC TeMaTMKa 

1. 3KcnepMMeHTanbHaR ~M3MKa BWCOKMX 3HeprMH 

2. TeopeTM4eCKaR ~M3MKa BWCOKHX 3HeprMH 

3. 3KcnepMMeHTanbHaR HeMTPOHHaR ~M3MKa 

4. TeopeTM4ecKaR ~3MKa HH3KHX 3HeprHH 

5. HaTeMaTHKa 

6. ~AepHaR cneKTpocKOnHR H paAHOXHMMR 

7. ~H3HKa TR*enwx HOHOB 

8. KpHoreHHKa 

9. YcKopHTenH 

10. ABTOMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbHWX 
AaHHWX 

11. Bw4HCnHTenbHaR MaTeMaTHKa H TeXHHKa 

12. XHMHR 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAOBaHHR TBePAWX Ten H *HAKOCTeH 
RAepHWMH MeTOAaMH 

15. 3KcnepHMeHTanbHaR ~H3HKa RAePHWX peaK~HH 
npH HH3KHX 3HeprHRX 

16. ~03HMeTpHR H ~H3HKa 3a~HTW 

17. TeOpHR KOHAeHCHPOBaHHOrO COCTORHHR 

18. HcnonbsoeaHHe pesynbTaToe H MeTOAOB 
~YHAaMeHTanbHWX ~H3H4eCKHX HCCneAOBaHHH 
B CMemHWX o6naCTRX HayKH H TeXHHKH 

19. 6H~H3HKa 

AHTHDOB IO.M. H AP· 
Mccne,~:toBaHHe KOMIITOH-scp¢leKTa Ha 11-Mesoue 
H noJIHpHsyeMOCTH sap.R:>KeHHoro nHoHa 

P1-86-710 

M3JlaraiOTC.R pesyJILTaThl 3KcnepHMeHTa, B KOTopoM snepBbie 6bm 
HCCJle,l:tOBllH KOMIITOH-3¢l<PeKT Ha 11-Me30He H H3Mepeua DOJI.RpH3yeMOCTb 
3apJDKeHHOrO nHOHa B peaKUHH pa,~:tHllUHOHHOrO pacce.RHH.fl DHOHOB C HM· 
nyJibCOM 40 rsB/c Ha HApax npH MaJibiX nepe,naqax. Mccne.nosaua 3aBHCH
MOCTb ceqeHHJI KOMnTOH-3¢l¢leKTa OT 3HeprHH HaJieTaiOIUero ¢loTOHa 
w{ (B CHCTeMe DOKO.fl DHOHa) B o6JiaCTH 3Heprllli 100 < W l < 600 MsB. 

11:3 llHaJIH3a C06biTHH KOMnTOH-3¢l¢leKTa nonyqeHO 3Ha'leHHe DOJI.RpH3ye
MOCTH aapmKeHHoro llHOHa f3,=- a, = (-6,9 ± 1,4 stat. ± 1,2 syst. ) x 
xl0-•8 CM 8• fionyqeHa TaK:>Ke OQeHKa CYMMbl 3JleKTpH'IeCKOH a, H Mar
HHTHOK {3,non.RpH3yeMocreH:, cornacyroma.Rc.R c TeopeTH'IeCKHMH npe.ncKa-
38HHJIMH a

11 
+ f3 

11 
• 0. 

Pa6oTa Bblnonueua B Jia6opaTopHH .R,nepHbiX npo6neM OIUIM. 

CoofJuaelnle 06J.eJllllleiDioro HHCTHTyra JIJlepHI>IX accneAoBaHHii. Jly6Ha 1986 

llepeBOA O.C.BHHorpa,~:tosoH: 

Antipov Yu.M. et al. 
lnvestigatiJm of Compton-Effect on ?r-Meson 
and ChariJM Pion Polarizability 

Pl-86-710 

The results of an experiment aimed at the study of the 40 Ge V /c 
pion radiative scattering on nuclei at small momentum transfers are pre
aented. Compton-effect on the pion was investigated and the charged pion 
polarizability was meaaured for the first time. The pion Compton-effect 
cross section dependence on the incident photon energy wJ.trest pion frame) 
was measured in the 100 - 600 MeV range. The polarizability of charged 
pion has been found to be f3 ,=-a, = (-6,9 ±1,4 stat. ± 1,2 sysd x 
xl0-48c:m3 and the sum of pion electrical a, and magnetic {3, 
polarizabilities has been estimated to be in agreement with theoretical 
predictions: a,+ f3,::::: 0. 

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