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P2,· RO ~35ranbnep~H A.C. HAP, 

o B03~~HOCTH H3Y4eHHA nOnRpH3YCMOCTH 
nHOHOB 8 peaK4HH paAHa4HOHHOrO paCCeAHHR H8 AApa 
npH BWCOKHX 3HeprHRX 

nOKaaaH8 e03MO~HOCTb Hay~eHHR HH3K03HcpreTH~eCKHX 
xapaKTepHCTHK KOMnTO~I-a~eKTa Ha nHowax 8 peaK4HH paAHa
4HOHHoro pacceRHHA nHOHOB BWCOKHX 3HeprH~ Ha KynoHoBcKOM 
none AApa. 4HcneHHwe paC4eTW CAenaHW AnA nHOHOB C Ha4anb
HWM HMnynbcoH 40 r3B/c. 

Pa60Ta swnonHeHa B fla6opaTopHH AAepHWX npo6ncM OHRH. 

npenpMHT OCiWAllHISHHOro HHCT..TYTa "Aep....x HccneAoa.II;HIl • .Qy6Ha 1980 

Calper!n A.S. et al. P2-80-35 

Pion 
Polarl Sca t ted n9 
onJ4ucl......-..........,um .........., 


nonRp HsyeMocTb, Ha pR~Y C paAHycoM, RBnReTCR $YHAaMeHTan b Ho~ 

KOHcT aHTO~ , xapaKTepHsy~~e~ 3neKT poMa rHHTHY~ CTPY KTYPY a APoHo B. 
DHa o npeAe nReT Ha BeAeHH~~ AHnonbH~~ MOMeHT 4acTH4~ BO BHeWHeM 
3neKTpoMarH HT HoM no n e : 

... -> ... ... 

d a EE !L = a HH , /1/ 

rAe, COOTBeTCTBeH HO, H u H - 3neKTpH4eCKaR H MarHHTHaR nonRa E 
pH3yeMocT b. 3~$eKTH BHaR nOTeH4HanbH a R 3He prHR 4aCTH4W BO BHew
HeM no ne HMeeT SHA: 

v _ 1 2 1~¢. -- 2"a E E - '2aH H 2 12 1 

nonRpH 3yeMoc T b 3neMeHT ap H~x 4a c TH 4 6~na BeeAe Ha KaK K03$$H
4HeHT HH3K03HepreTH 4eCKoro pa3no~eHHR aMnnHTYA~ KOMnTOH-3$¢e K
Ta I l l , 

K HaCTOR~eMY epeMeHH H3MepeHa nonRpHsyeMocTb npOTOHa / 2 ,3 1 

p / -43 3 P 1 6 -43 3
a E = / 10,7+ 1 , ' . 10 CM; a H= 0,7+1 , / ·1 0 CM H c~naHbl 

3Kc n e pHMeHTanbHble OL\eHKI1 AnH nonRpH3yeMo c TI1 KaO Ha 14 1 la EI < 
<20 0 .1 0- 43 CM 3 

11 He.:1 TpoHa / 5 /1 a nl < 60 .10- 43 cM 3 . 
- E HaH 6onee I1HTepeCHOl1, C TeopeTH 4 eCK0 l1 T0 4 KH 3 peHHR, BenH411

HOH AB~AeTCR nonRpH3yeMocT b nHOHa, AnR KOTOPO~ cy~ecTByeT MHO
ro npeACKaSaI-lH.:1, BblnOnHeH HblX B pa3nl14HbiX nOAXOAax / CM. ma.6./1uu,y/. 
~3 AOBO~bHO 06~l1x co06pa~eHI1~ 16 1 3~eKT pI14eCKa~ 11 MarHI1THaR no
nRpH3yeMocTb mtOHa c BR3aHa COOT Ho weHHeM a ~:: -a ~. 

DTCYTCTBHe nHOH ~ibIX 11 ctJ OTOHHblX MHWeHe~ AsnReTCR OCHOBHO~ 
TPYAHOCTb~ npl1 H3Y4 e HHH nonRpHsyeMocTI1 nM OHa. npeAno~eHHble 
KOCBeHHble Me TOAbl ICM., Ha np., 1 7,8 / / npe,Qnona r alOT CHJ1bHY~ sa
BI1CHMOCTb OT MOAe~H n pH 06pa60TKe 3Kc nepHMeHTan bHblX AaHHblx H 
TeM caM~M He BnonHe y6 eAI1TenbHbI . 

C APyro~ CTOpOHbI, xopowo H3BeCTHO, 4TO BsaHMOAeHCTBl1e 6b1CT
pblX 4 a CTH4 c RApaMI1 n p H AOCTaT04HO ManbiX nepeAaHHblX HMnYJlbCaX 
onpeAenReTCA KynoHoBcKI1M nOTeH4HanOM, H BKnaA Cl1nbHblX B3aHMO
Ae~CTBI1~ nOAaBneH. n03TOMY e CTeCTBeHHO npoaHanH3HpOBaTb B03MO*
HOCTb 113Y4eHI1A 3neK T pOMarHI1THO~ CTPYKTYPbl nl10Ha 11, B 4aCTHO
CTH, ero nOnHpl13ye MocTH B peaK41111 paAHaL\I10HHOrO paCCeAHI1R nHO

HOB Ha RApax* B 06naCT I1 ManblX nepeAa4: 

IT + RAPO ... 7T + RAPO +')1. /3/ 

* npo4eCCbl Heynpyroro pacceAHHH B KynoHoBcKOM no~e RApa Bnep
Bble paCCMaTpHBaJlHCb B pa60Tax 19 .10 / 
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B HaCTO~~e~ pa60Te M~ XOTHM YKa3aTb Ha B03MO~HOCTb H3Y4eHH~ 

KOMnTOH-3$¢eKTa H non~pH3yeMocTH nHOHOB B 3KCnepHMeHTaX Ha YC
KOpHTen~X B~COKH X 3HeprH~. 3KCnepHMeHT COC TOH T B paCCe~HH H 

nHOHO B Ha ~Apax C HCnYCKaHHeM TOpM03HOrO ~OTOHa, YHOC~~ero 
3Ha4HTenbHY~ Aon~ 3Hepr HH. 

B ynpyroM paCCe~HHH nHOHOB K~nOHOBCKOe paCCe~HHC AO MIo1HI1 PY
eT np l1 t <;s (O,lm i =2.10-4 /r3B/c/ /aMnnl1TYAa no Kpa~He~ Mepe 
Ha nop~AOK 60nbwe ~AepHO~/. OAHaKO B np04ecce ynpyroro pacceR
HH~ nHOHOB Ha ~Apax He YAaeTC R npOHI1KHYTb B 06naCTb nepeAa4 
t < 10 -4 /r3B/c/ 2,T.K . nHOH npl1 CTonb Man~x nepeAa4ax I1Mnynbca 
3KcnepHMeHTanbHO HeB03MO~HO OTn l1 4HTb OT 4aCTH4 nY4Ka. B npo
4ecce paAI1a4HOHHoro pacce~HH~ ~ecTKH~ TOPM03HO~ ~OTOH ~Bn~er
C~ xopowe~ "MeTKo~1I np04ecca paCCe~HI1~, CKonb 6bl Mano~ HH 6bl

Ta6./lu1,iO. .,. 

/10-43 CM 3/ 

1. 	 TepeHTbeB /6 1 3,4 Hnl1 -1 8 

' 141
2. 	 BonKoB, nepBywHH ' 5, 1 


Cannata and Mazzant i / 15 1 


3. 	 ranbnepl1H, KanI1HOBCKH~ /16 1 

Cannata and Mazzant i / 17 / 4-;'5 


4. 	 J1bBOB, neTpYHbKHH / 18.1 4,6+2 
5. 	 E<!>HMoB, OxnonKoBa / 19! 0,2'4 
6. 	AerreB /20 1 1 ,7 
7. 	 Ericson, Hufner ! 21 l 10 
8. 	 Canna ta 122 1 1 
9. 	 neTPYHbKHH 123 / 14 

10. lachello, Lande 18 1 	 250-1000 
11 . Schroder 124 1 100 AnR KBapKOB C 4en~M 

3apRAoM 
10 AnR APo6HbiX KBapKOB 

2*3Ha4eHHR non~pH3yeMocTH npHBeAeHbl B rayccoBo~ CI1CTeMe e =1/ 13, 
AnR Hcnonb3yeMo~ B pa60Tax 16,14,16,1 9 ,211 xeBHca~AOBO~ CI1C
TeMbl AaHHbie 3AeCb 3Ha4eHHR nonRpl13yeMocTH Heo6xOAHMO YMHO~HTb 
Ha 477. B pa60Te 16 1 Hcnonb30Banl1Cb MeToAbl anrefipbl TOKOB; B pa6o
r ax / 14,15 1 HenHHe~HaR a -MOAenb; B pa60Tax 116 ,171 - nl1He~HaR a -

MOAenb; B pa60Te / 18 / - MeToA AHCnepcHoHH~X COOTHOWeHI1~; B pa
60Tax 119-241 - pa3f l14Hbie KBapKoBble MOAenl1. nepeBOAHble K03~dll1
4HeHTbl: 1/ (3= a- (a 77 ) rc·m rr ; (3 IJ. eA. 11m; / = 1,37.10 4 (a 77)rc. 
2/ 3Ha4eHI1e nonRpH3yeMocTH B rayccoBo~ CHCTeMe B CM 3 nonY4a
eTC~ 113 3Ha4eHI1~ B xeBI1Ca~AOBO~ CHCTeMe B eAHHI14ax ai m ~ 
nYT eM YMHo~eHI1~ nocneAHero Ha 1,7.10-42 

na nepeAa4a. AononHHTenbHbl M npH3 Ha KoM np04ecca paCCe~ HI1~ RB
n~eT CR TO , 4TO Hc nYC TH BWI1 ~ ~OTOH nl10H 101 3MeH~eT CBO~ 3Hep rl1~ . 

MH HHMan bHO AOCTH~I1 MaR nepeAa 4a onpeAenReTC~ nopo r OM perl1 CT 
pa 4HIo1 3HeprHH ~OTOHa w 1 * : 

2 m n 

2 w min m71 2 


t . =q . = ( ) 	 / 4/mIn min 2'({ 

HanpHMep, npH Ha4an bHO~ 3HeprHI1 nl10HOB E = 40 r3B H w . =d2
-8 2 	 min 

I1 Me e M t min = 6 . 10 / r 3 B/C/ . 
4>a KTH 4e CKH H3MepeHHR AomKHbl npOBOAHTbCR B 06J1aCTI1 nepeAa 4 

OT tmin AD t mu: "" 2.'0-4/r3 B/c/2, KoTopa~ o npeAenReTCR peanb
HO AOCTHmI1 M~MH T0 4HOCTRMI1 B 113MepeHI1H nepeAa 4 . 3a MeTH M, 4TO 
H3- 3a KynoH o BCKOr O pOCTa OCHOBHO~ BKnaA B Ce 4eHI1 € AaeT 06na CTb 
ne peAa4 S6n l1 311 t min . Ka K M~ YBI1AI1M HH~e, 3TO 06e cne 4HBaeT 
AOM I1H l1 pOBa HHe Kyn o Ho Bc KOr O pa CCeR H I1~ HaA RAepH~M B np04eC Ce 
paAI1a4HOHHo r O pacCe RHH R. 

AnR 11 3MepeHHR CTPYKTYP HNX HH3K03He pr€TI1 4€C KHX 3~eKTO B 

B KOMnToH-34>~eKTe He06xOAI1MO I1MeTb xa paKTepH bl€ HH Bapl1aHT ~ 

KOM nTOH-3$¢eKTa (kp), (kq), (kp') nOpRA Ka m; Inpl1 r o pa3Ao 
Me HbWHX 3Ha4eHI1RX Manbl CTPYKTYPH~€ nOn paBKl1 , npl1 3Ha411 Ten bHO 
60n bWI1X - Henpl1MeH I1 MO HI13K03H€ preTI1 4€ CKOe pa3nO~eHl1e/. O K a3~
Bae TcR, 4TO B npo4ecce paCC eRH HR C I1 CnY CKa HIo1€M ~eCT Ko ro KBa HTa 
I1 HBa pl1aHT~ a BTOMaTI14eC KI1, He3aBI1 CI1MO OT Ha 4anbHO~ 3Hepr l1H, I1Me 
~T Hy~HY~ BenH4I1 HY. 3TO - cneAc TBH e cocpeAoT0 4eHHOCTH TOPM03

Ho ro H3nY4eH HR Byrne 0 - m / ( . /HanpI1 Me p, (pk) = W (l -p COS 0) = 
() 2 2 77 Y 


::: Wl (-y- +~) :: m 2 • 

2 2( 2 77 

AMnnl1TYAa HH Tepe c.YlOU\e r o Hac np04ecca H MeeTcneAYIOUlH~ BH A: 

A = Ac . exp (i¢) + As, 	 /5/ 

rAe 

3 12 3 4MZt'fl f _ ~+~ +(3[go (kq) - Wq IlJl 
A c = (477 ) e q 2 	 g Oji (p 'k) (Pk) 11 

3/ 2 II 
- KynoHoBcKaR a Mnnl1TYAaj A 8 =(417) e . 2M ( Til - aM nn l1 TYAa RAep-
Ho ro pa cceRHHR; ¢ - ~a3a KynoH-~AepHo ro paCCe~ HI1R . 

3AeC b Z - 3 a p~A RApa , M - Macca RApa, ( 11 - BeKTOp nOI1~plo1

m a 

3aLlI-I H ~oT oHa; g fl V = diag(l , - 1, - 1 , - 1) ; (3;= ~ a - nOnrt pl1 3ye 

a 77 

* MbI Hc non b3yeM CI1eAY~~l-Ie 0603 H a4eHI1~: k~ ",, (w, k ) - I-IMnyn bc 

~oToHa B n . c .; p ll ""(f, p) - Io1Mnyn bc HaneT a~~ero nHOH a B n. c . ; 

p, Il =(f',p' ) - HMnynbc pacceR HHoro nl-lOHa e n. c . ; qfl =(O,qj

ne peAa 4a a n.c. 
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MOC Tb n~O Ha ; T~ - aMnn~TYAa ~AepHO rO paA~a 4 ~OHHOrO paC Ce~H~~ MOlKHO sbl6~paTb RApa C H30c n~HOM O. B HacToRUlei1 pa60T e pac4e TbI 
/CM. H"'lKe/. B~nOIlHe H~ AllR RApa 12C. 


I-'tcnon b3yeTc~ raYCCOBa C~CTeMa, B t<OTopoi1 a 2 =a =1/ 137 . 
 I1 MnyIlb c Ha4an bHblX nHOHOB Mbl npl1HL-1MaeM paBHblM 40 r3B/c. B L-13 
A~~¢epeH4",anbHoe CeYeH",e paBHO: sec THoi1 CTene HH 3Ta BeIlHYHHa npOH3S0IlbHa. Ee sbl50p on peAenReT

8 (4 ) (p-p'-k-q) IAl 2dp'dkdq
do = /6 /4p. M· (2")5. 8 . £,. W . M 

AMnn~TYAY ~AepHoro pacceRH~ R Mbl BblL.J"'CnReM B non lOCHOM np~6n "'
lKeH"'H, Hcnonb 3YR ManOCTb cxoAa nHOH a C MaccoBo i1 nOBe pxHoCT H: 

l(p- k) 2_m~1 _ m;, 
/7/ 

1(P' +k) 2 _ m2 1~ m2 
7T 11 

'" KanH6 pOB04 HYlO HHBap~aHTHoCTb. 

B Kan",6 pOBKe ~3nY4eH"'R (p (O, ~ 
 aMnnHTYAa ~,qepHo ro pa c-


ce~H"'R HMeeT BHA 

~ ... -+ ... , 

-+ ... _ l P , fP 
£T - - - - T (e ) + ---T (e), /8/(pk) (Pk) 

r Ae T (e') '" T (e) npeAC TaBnflJOT c06oi1 a MnnHTYAbI ynpyro r o pacce~ 
HH~ Bne pe,Q Ha Ma c coBoi1 nOBepX HOCT~ npH 3 He pr"'RX nHo Ha, COOT
BeTCTBeH HO, t' 14 (, 

060CHOBaH~e Toro , 4TO aMnn HTy,qa R,QepHoro pacceRH "'~ n pe,Q 
CTa SHMa B BH ,qe / 8/ , 6y,qeT npHseAeHO B ,qpyroi1 pa60Te. 3aMeT~M, 
4TO ~opMyna /8/ cosna,QaeT C peSYIlbTa TOM B~YHCneHHR S MOAenl1 
A~¢pa K4HoHHo ro pacce~HH~ Ha wa pHKe /1 1/ . 

MH "'MaR 4aCTb aMnnHTYA~ T(e) onpeAen~eTC~ 113 OnTI1 L.J eCKoi1 TeO
pe~~ 

Ip I ImT(£)=---o (c) . 
411 tot 	 / 9/ 

AnR OnpeAeIleH"' R peaIlbHoi1 L.J a CT'" ReT«() MO lKHO "' CnOIlbSOS aTb 
,qHC ne pCv.OHHble COOTHOWe HH R AIl~ y npy r o ro paC CeRHH~ sne pe,q Ha 
I1Apax / 12 / . 

nO,QOfiHble paC L.Je Tbi Re T(d B HHTepeCYlOU\eM Hac "' HTepBaIle 3Hep 
rHi1 nOKa He npOBOAHIlHC b. anR Y"'CIleHHblX 04eHOK BKIlaAa CHIlb HblX 
B3a "' ~loAei1cT BHi1 B HacTo~Ule i1 pa60Te HcnoIlbsyeTc~ 3 Ha4eH~e 
ReT(d!ImT(£) =- 0,2. 

¢ aaa KYJlOH - RAepHo r o pacce~H"'R ¢ MOlKeT 6b1T b 8b14HCJleHa aHa
norH4HO pac4e TY ,qIlR yn pyroro paC CeRH I-1 ~ snepe,q /18 / . B 4Hc neHH blX 
04eHKax Mbi nona raIlI-1 ¢=-2Zalnl/ qa , rAe a::: 2 fm. 

an~ cnpaseAnHsocTH pac4eTos ce4eH~R H ¢ a s bi no Teop~ ~ BOSMY
UleHHi1 C KOHcT a HToi1 pa3IlolKeH~R Ze ~ Z/ 137 y,q06 HO 6paT b R,qpa 
C He601l bW"'M Z . KpoMe Toro , AIlR npo CToTbi A~cnepc~oHHbIX pac4eTo B 

CR cneAYIOU\~M~ ~aKTOpaML-1: 

1. 	 KynoHo BcKa R a Mnn L-1TYAa AOlllKHa AO~H~pOBaTb ~o cpa BHeHI-1~ 
wm" 2

C RAep Ho i1 . AnR 3 TO ro He06xOAI1MO, 4T06bl =(--, ) 6blila AocTat m1n 2(£ 
T04HO Malla ,qalKe AIlR lKeCT K~X KBaH TO B w::: (/ 2 . KorAa HHBapHa HTbI

1 (Pk). (p 'k) , (qk) - m! '" CYUle CTBeHHbl CT pYKTYPHble 3<!X\leKTbl. Ha 
OC HOBe 3Toro Tpe60BaHHR 3Hep r HR AOfimHa 6~T b B~6paHa B03MOlKHO 
60Il bwe i1. 

2 . C APyro~ CTOpOH~, npH nepeAa 4ax t min = q2 < 10-8 /raB/c/ 2, 
L.J TO cooT BeTcTsye-r 3HeprHH ( :: 100 r3B, He06xop,HMO 3a6oTHTbCA 06 
3K paHH pOBKe nonR RApa 3fie KTpoH Hoi1 060n04KO~. 

3. np~ 3 He p rH~ HalleTa~UlL-1X nHOHOB 40 r3B/c yron pa3IleTa n HO
1 -2HOB '" KBa HTOS - 0 ,4TO YA06HO AIlR perHcT pa4 H~ np04ecca. 

4"'ClleHH~e paC4e Tbi no ~opMYllaM / 5/, /6/ 6b1 nL-1 npoee,qe HbI Me TO 
AOM MOHTe -KapIlo Ha 3 BM. anR Y,Q06c Tsa 6b11l~ B~6pa Hbl cneAYIOUlHe 
HesaBHCHM~e nepe Me HHble : MOP,Yllb nepe,qaHHoro HMnYIlbca, HHBap~aHT 

HaA Macc a CHCTeMbI KOHe4HbiX nHOHa 11 ¢OTOHa J.1 HanpaBlleHL-1e BbI.neTa 
n~OHa B c. 4. M. 3THX 4aCTHL\ . 3Ha4eHHe K03¢~L-1~J..1eHTa f3 6blIlO npIII 
HATO l/m~ /3 TO coo TseTcTByeT a = 7,3.10 - 43 cM 3/.

l1 
Pe3y.nbT a TbI pac4eToB npeAc TaBileHbI Ha puc .1. AH¢¢epeH4HaIlbHoe 

ce4eHH e d 
2 0/ dt dcu npOH HTerpL-1pOBaHO no 3Hepnf~ ¢ OTOHa OT W=O.5E 

p,o w=0.9 £ . 
OCHOBHO~ BKilaA '" 97 I 5% B ce4eH~e B ofiIl a CTI1 ne peAa~i t S. 

~2'1 0 -4 /r3B/c / 2 AaeT KOMnTOw3¢qle KT Ha nWMe30 He. 
BKna p, L.JneH a , n pO nOpL\HOHallbHOrO nOIlApHsyeMOCTI1, OTpL-14aTene H, 

He aaB~ CHT OT t ~ COCTaBIl1leT =6% OT ce4eHHA npOL\ecca. KaK 
B~AHO "'3 puc. 1, CHllbHble B3 a~MoAei1cTSJ..1R B 06 fia CTH nepeAaHH~X 

- 4 / 2HMnynb co B t 'S.. 2 · 10 /raB c/ OTHOC~TeIl bHO nOAaBJ1eH bl H COCTas
n AIOT '" 2, 5% ce4eH~ A . 	 2

- 4 
np~ ycnos~H t ~ 2 ·10 /r3 B/c/ HHTerpallbHOe c e 4eHHe COCTas -

IlReT "" 0 ,5.10- 30 CM 2. B npI1H4~ n€ . e ro H3MepeHHe C T0 4HOCTbIO - 0,6 
n03BOIlAeT o npe,qeIl L-1 Tb BK1laA nOJlRp~3yeMocTI1 C T0 4HOCTbIO 10%, np~ 
yCJlOSH~, 4TO C~IlbHble s3 aHMO,qe~cTB~R L-13 BeCTH~ C ,qOCTaT04HO xo
powe~ T0 4HOCTblO. I-'tcnofi b3yeMble npH61l~lKeHHA ~ T04HO CTb , C KOTO
poi1 ~ 3BeCTHbi nOJ1Hble c e 4eHHR nHOH- AAepHoro BsaHMoAe~ cTsHR, no 
3BOIlRIOT Sbl4111 CllHTb BKnaA CHIlbHblX BsaH MoAei1cT BHi1 C TPe6yeMo~ T04 
HO CT blO. 

YAo6Hee. OAHaKO, ~ 3MepHTb c e 4eHHe KaK ¢yHK4HIO 3He prHL-1 ¢QTO
Ha, nOCKonbKY BK1lap, nOll~pl13yeMocTH saMeTHO 3aB~CH T OT aTo~ 
nepeMeHHo~. Pe3YJ1b T aT~ COOTseTCTBYIOUlHX paC4eTOB npep,C TaSIleHbI 
Ha puc. 2. XOTR ee4eHHe YMeHbwaeTCR C poeTOM 3HeprH).1 ¢oTOHa, 
OTHOC~TeIlbHbli1 SK1laA nOIl~pH3yeMOCTL-1 npl-1 3 TOM paCTeT, TaK 4TO 

4 
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t min =6 ·1 0 (r3 B/ d 

PUc .l . AI-1¢¢epe H~l-1 aIl bHOe Ce4eH I-1e npo~ ecca paAl-1a ~1-10HHO rO 


paCCeflHI-1f1 nV1O HOB C 3Heprl-1 ei1 40 r aB Ha 12 C np l-1 MI-1HI-1MaIl b

HOi1 3Heprl-1 1-1 KBaHTa =20 r a B. 
w roi n 

no HH$o pMaT I-1 BHOC TI-1 Bce fl 4e RKI-1 r I-1 C TO rpaMM~ npl-1MepHO OAI-1HaKoB~. 

Ha npl-1Me p, npl-1 cYMMapHo~ CTa TI-1CTI-1Ke 30000 C06~TI-1~ BKnaA Ka~AoR 
A4ei1KI-1 nOSBOilfleT O~eH I-1Tb nOIlfl pl-1 syeMoc Tb co CT aTH CTI-1 4eC KOR 
T04HOCTb IO -30%. 

B 3KCnep1-1 MeHTe, nO -BI-1 AHMOMY, ~el1ecoo6pa sHo YCT a HOBHTb AOCTa
T04HO HHSKHi1 nopor no 3Heprl-11-1 ~TOHa , CKa)!( eM w mln ~1I3{. 3TO o6e c
ne 41-1T B03 MO)!(HOCTb npoeeAeHV1f1 OT HO CHTeIl bHblX 1-1 3MepeHHR, T. K. npl-1 
TaKI-1X 3Hepr l-1AX w Ce4eHI-1e npaKTI-1 4eC KI-1 He4YBCTBI-1Te Il bHO K Bel11-1 41-1He 
nOl1 Apl-1 s yeMOCTI-1 H Mome T 6~Tb I-1C n0l1 b30BaHO Al1f1 HOPMI-1P OB KI-1. 

npl-1 OTHOCI-1 TeIlb H~X H3MepeHI-1AX AOC TaT04HO BeCbMa rpy6o ro Y4e
Ta BIl I-1f1HI-1 f1 CI-1Il b H~X B3al-1MOAei1 cT BI-1R, T.K. I-1X BKIlaA cIla60 3aB I-1 CI-1T 
OT 3Heprl-11-1 4>OToHa 1-1 npl-1 Ma KCHMal1bHblX 4aCTOTax w",O,9 ( COCTa B
IlAeT I1I-1W b 10% OT BK11 aAa non Hp l-1 s yeMoCTH. 
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PUc . 2. Ce4eHI-1e npo~ecca paAl-1a~1-10HHOrO paC~eAH I-1 A 

/B npeAn0I10~eHI-1I-1, 4TO nOI1f1pl-1syeMocTb p= l / mp / B saElI-1
CI-1MOCTI-1 OT 3Heprl-11-1 1-13IlY4aeMoro KBaHTa npl-1 t < 

4 2 	 < 2.10 - /r38/c / .KpI-1BaA HOpMl-1pOBaHa Ha BeIll-141-1HY ce
4eHI-1A npl-1 n0I1RpH3yeMOCTI-1, paBHoi1 HYillO. UI-1¢paMI-1 YKa
saHW 3Ha4eHI-1A Ce4eHI-1f1 B I-1HTepBal1ax. 

MbI 	 BblpamaeM 6IlaroAapHocTb c.6 . repaCI-1MoBY, c.c.repwTeRHY, 
B.A. HI-1KI-1TI-1HY , B.A.neTpYHbKI-1HY, 6.M.noHTeKopBo 3a nOIleSH~e 

o6cY)!(AeHI-1f1. 
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" 

Bwwen a caeT o4epe,QHoA HOMep ll<ypHana II~M3HKa 3n eMeH
TapHblX 4aCTHL: V1 aTOMHoro A,Qpa", TO~1 11, abln. 1. nO,QnHcKa 
Ha ll<YPHan npOBoAV1TCR B a r eHTCT aax M OT,QelleHHRX "ColO3ne4a
TH" , B OTAelleHMRX CSR3H, a TaKll<e y o6~ecTaeHHblx pa cnpOCT 
pa HV1T ene~ ne4aTM. 
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