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A H H 0 T 8 U H R 

B pa6oTe onpe.neneHbi y .nenbHbie TOpM03HLie cnoco6HOCTH cmo.nbi .nnR npoTOHOB 

c aHepr-HeA oT 30 .no 1000 Kae c noMOWbiO .neyx M8I'HHTHbiX aHanR3aTopoe , Pe3ynbTa

Thl H3MepeHHA eeepxy aHepr-eTR'laCKOI'O HHTepeana xopowo cor-nacoeanRCb c .naHHhlMH 

/1/ 121 KaHa H Ma.nceHa • 3aeHCHMOCTb npo6er-- aHepi'HR (H y.nenbHbte TOpM03Hbia cno-

co6HOCTH) e cn10.ne .nnR d. - qacTHU c 9Hepr-ReA .no 5 Mae nonyqeHa npK H3MepeHHK 

aHepr-eTKqecKor-o cneKTpa cl -qaCTHU OT nnyTOHH9BOI'O npenap8T8 HOT pe8KUHH I>-T 

nocne npOXO:>K,neHHR HMH CTyl19H'l8TOI'O H86opa H3 TOHKHX CniO.nRHbiX nnaHOK O,nKH8KO-

eoA TonwHHhl , .UeTeKTOpOM cJ.. -qacTHU B 9TOM cnyqae 6hin nponopUHOH8nbHbiA C'laT-

'IRK, AMnnHTy.na HMnynbCOB H3MapRnacb c noMOWbiO nRTK.necRTKKaHanbHbi X aMnnKTY.IlHbi X 

aHanH38Topoe HMnynbcoe. B pe3ynbT8Te H3MepeHHA 6bJnH nonyqeHbl HOBbie cee.neHRR no 

TOpMO>KeHHIO cA - qaCTHU B CniO.n e , 
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BaeneHHe 

tfD.CTOSILU851 pa6oTa B03HHKJW B CBSI::JH C ':'eM , ~TO .QJISI Bbi51CHeHH SI XllpDKTepa 

CllJIOW Hbl X aHepreTH'ieCKHX CneKTp OB 38pSDI<eHl! biX npo.ayKTOB pellKUHR B 06118CTU M81lblX 

3Hepf'H A nOH6.U06H11HCb p8BHOMepHble no TOJI UlHHe H o~eHb T OHKHe OKH8 H 8 f'830BbiX MH-

WeHSIX H npo n O pUHOH811bHbiX C'ieT'iHK8X. 

Hau6onee npocThl M s HaUIHX ycnooHstx oKa3anocb nonyqeHue TBKHX nneHOK H3 cn~

.Ubl Bb!Cwero c o pTa ( MYC KOBHT MapKH MA) , TaK KBK HX nony'ieHue He cssraaHo c npH-

MeHemi€'M .Q8>Ke npOCTeltWHX Cpe.UCTB H HHCTpyMeHTOB. 

I 1 2/ 
I loCKOJibKY B H8CT0>1Wee ape MSI H3BeCTH b l BCero .Q B e p a60Tbl 

1 
, B KOTOpb!X 

XOpOWO H3MepeHbl llOTepH aHeprHA B C1IIO.ne JIHW b .UJISI npOTOHOB C 3HeprHeA B b!We 

350 K aa, TO nosrsHnacb Heo6xo.nHMOCTb npoi13BeCTH no.no6nbie H3 M e peHHstJ BKJI~'iast TaK

:»<e H o6n aCTb 6onee IIH3KHX 3 H e prHA . 0TCyTCTB He >Ke Henocpe.nCTBeHHO fi OJiy'ieHHbiX 

3 KC!lepHM e HT81l b HblX CBe.QeHHA !10 TOpMo>KeHH~ ~ - q a CTHU B CJI~.Ue 3BCTllBH110 soc

llOJIHHTb H 3TOT npo6en. 

METOD.J.1K A J.1 P E3YflbTATbl J.13MEPEHVIVt 

1. Onpe.neneHI1e y.a e JibHLIX TOp M03HbtX cnoco6HOCTeii cn~.abl .nnst npoTOHOB 

VlaMepeHHSI llOTepb 311epnrti B CJI~.U S!II b!X llJieHK8X npOH3BO.UHJIHCb .UJISI npOTOUOB 

11 HOHOB Tp11THSI 1 yCKOpSIBWHXCSI H 8 3JieKTpOCT6TH~eCKOM reHepaTop e H yCKOpHTeJibHOA 

Tpy6Ke fla6opaTOpHH HeltTpOHHOH ¢ H3 HKH 06be.UHHeHHOrO HUCTHTYTB st.nepHhlX H CC Ji e ,no

B6HHA . 060ifMH yCKOpHTeJISIM H OXB8T biB811CSI HHTepaan a HeprHA OT 20 .00 1000 K as . 

ToHKife cn~.QS!H hle nneHKH y cTaH6BJIHB8JIHCb u a nyTH KOJIJIHMHposaH HOr o ny~Ka 

HOHOB Me:»<.ay MBf'IIHTHbiMH 8H81111 36TOp8MH. C ll OMOLUb~ nepBOf'O M8f'HHTHOf'O 8H6JIH-

3 8TOp6 ny'iOK yCKOpeHHbiX HOHOB p63.QeJISIJICSI no 11Ml1Y11bC8M, a B CJiyq ae H3MepeHHA 

Ha r eMep a Tope a TOT a HaJIH3a Top cny:»<Hn H .ann onpeneneHHSI a HeprHH 6oM6apnupy~

w ux ~acTuu . BTopoa aHanuaaTop c ny:»<un anSI onpeneneHH: SI 3Hepr HH B b iXO.UHO WiiX 113 

llJieHKH 'i 6CTH:U . 3HeprHSJ 'i6CTHU H6 yCKOpHTeJibHOA T py6 K e H llXO.QH118Cb llO seJIH'iHHe 

/3/ 
TOK6 1 npOTeK8IOLUero qepea Kamr6pOB6HHbiA CTOJI6 CO!lpOTHBJieHHA • 

Ilepe.n pa6oTOH 6bma TLU a T enbHO npoaepeHa auepreTu~ec Kast KanH6poaKa o6oux 

yCKOpHTeJie H 11 yCTllHOBJieHa C8SI3b M e>Kll Y 3 Hepr .HI MH yCKOpeiiHblX '18CTH U H. aneKTpli 'ie 

CKHMH T OK8M K 8 K 6 TYWKI1X MarHHTHblX 8H8111138TOpOB . 



•I 

MeTO.IUIK8 H3MepeHJHI no-repb 3HeprHA B nneuKax npHHuwnHanbHO He oTm1'i811llC b 
/4/ 

OT MeTODHKH, OflHC8HHOH B pa6oTe • 

I lpHMeHeHHe YCKOpeHHb!X HOHOB Tpl1TH51 1 H8pSl/ly C npOTOI!8MH , 1103B0l1Hl10 cywe

CTBeHHO npOD!lHTb KpHBYIO y ae!lbHbiX TOpM03HhiX CllOC06HOCTeA .lll1SI npOTOHOB 8 06118CTb 

M811biX 3HeprH.it 6e3 yB e!lH'leHHSl HCK8>KeHHH 38 C"'eT KOHe 'IHOCTH T011WHH C!liO.llSIHblX 

nneHOK, T8K K8K OTHOWeHHe llOTepH 3Hepl"'lfH K 6 0M6ap.nnpysow e A ::mepl"'lfH np~i 3TOM 

yMOJ-Jbwanocb a -rp11 pa3a. 

TonwHHa pa6o'IHX nneHoK onpe.nenstnacb ny-reM MHoro xpa-rHo ro cpaaHeHHst no-repb 

::mepi"'HH npOTOHOB B HHX C llOTepstMH B TOl1CTO.it K811H6pOB8HHOH nneHKe (saanH OT 

MaKCHMyMa KpHaoa noTepb 3HeprHit ) . TonusHHa >Ke Kanu6po aaHHOH nne HKH c H3aecTHOA 

lll10ll18.llbl0 6bl118 H8H.QeH8 nyTeM B3BeWHB81UfS1 ee Jill MHKp08Hll11JfTH'leCKHX BeC8X 

( B M OCKOBCKOM HHCTHTyTe Mep K R3MepHTel1bHblX npu60 p OB ) H COCT8Bl151118 
2 

0 ,529:!:_ 0,0 11 MI"'/CM • 

VI3MepeHKR noTepb 3HepnsA npOH3BO.llH11HCb Ha HeCKO!lbKHX o6pa3uax cnsoa SJHbsx 
2 

nneHOK p83110H TO!lWHHbl OT 0,08 .llO 0 , 18 MI"'/CM • 

Bbs"'wcneHH bse Ha ocHosaHHH 3TRX H3MepeHutl 3 Ha'lenr151 yac nbHbsx -ropM03HbTX 

cnoc o6Hoc-reli (pHc . 1 ) s npe.nenax ow1-16oK c ornacooan ncu M8>K.ny co6oli. Y.nosneTso-

/ 1/ /2/ pHTellbHoe cornacHe nony"'eHo H c .naHHbiMH KaHa If }V\a.nce11a • 

C-raH.napTHast owu6xa o-r.nenbHwx 3KcnepwMeHT8nbH w x TO'l0K 38K!l JO'leHa o npene

nax OT 4 .no 6 , 5%. 

Hu>Ke npHsoaH:TCH T.16nwua ycpe.nHeHH btx 31lll •IeHHtl y.aenbHOii -ropM03llOA cnoco6-

HOCTH Cl110Dbl .lll1Sl 3Hepi"'HA npOTOHOB OT 30 JlO 800 K ::m. 

T a 6 n H u a 1 

r Ep, K3s 30 50 70 90 I I 0 130 150 170 190 

! gf K3o1cM~ 429~:_1 6 473:!:_1 5 493~.:.1 4 504±_14 507±.14 503±_14 494±.14 480:!:_13 458:!:, 13 I d>l Mr 

I EP. K3B 2 10 230 250 300 350 IJ.OO 450 500 550 I ~. K3a.cM2 433:!:..12 4 10:!:,.12 390:!:_11 350:!:_10 322:_9 2 98:!:_9 278:!:,.8 259:!:_8 243 :!:_ 8 dx Mr ·--
Ep, K3s 600 650 700 750 800 850 900 

d£ K3s 1cM~ 
dX' Mr 

229:!:,.7 217:!:_7 207:!:,.7 199:!:_7 192:!:_7 186:!:,.6 180:!:,.6 
--------- ---
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11. Yi 3 MepeHHe rroTepb ::meprnA cJ. - qaCTH U B C1110.ll9 

.[lnSI rrpOB9.ll9Hiist Sl.Ll9pHblX HCCne.aOB8HHi\ 6binH Hy:>KHbl CB9.Ll9HlHI ITO TOpMO:>K9HH!O 

a cmo.ae d. - qacTHU c aHepr»eA OT 0 .no 5 Mae. MeTO.OKKa npe.abiLlYlllKX H3Mepe-

HHA He Morna 6hlTb npHMeHeHa rrpH onpe.aeneHHH noTepb aHepr»A 

KY e pacnopst:»<eHHH asTopos He HMenocb ycKopHTenfl , cnoco6uoro coo6waTb HOHaM re-

nHSI 3HeprKJO B YK838HHOM HHTepsane. 

Heo6xo.aRMO 6 bino HaATH .aocTaTO'iHO Ha.ae:»<HbiA H TO'iHbiA MeTo.a aKcnepHMeH-

T811bHOrO nony'i eHHSI TOpM03 HbiX KpKBbiX1 IIpKMeH.SISI nHWb MOH03HeprenfqeCKHe 

CTHUbl . 

.[lnSI peweHHSI STOlt 38.Ll8'1H 6btn0 HCTIOnb30B8HO TO o6CTOSITenbCTB0 1 qTO CnlO.LlSIHbl9 

nneHKK 06118.Ll810T Bb!COKHM IIOCTOSIHCTBOM Tonu, HHbl no scea rrnowa.aH , ecnH see ee 

Y'I8CTKH .Ll810T O.LlHH8KOI3yiO HHTepcpepeHUH!O CB9T8 0 T.e . 9C11H H8 IT119HK8X HeT CTyneHeK 

cKona. 

OnLIT cTasHncSJ cne.ayrowHM o6pa3oM (pHc. 2a) . Me:»<.ay HCTO'IHHKOM d. -qac 

THU H .Ll9T9KTOpOM B B8KyyMe yCT8H8BnHB811CSI CTyii9H'I8TbiA H860p H3 CnlOLlSIHbiX nneHOK 

2 
p8BHOA TOnlllHHbl (0 ,6 Mr/CM ) . C ero ITOMOlllblO IIOTOK MOH03HepreTH'I9CKHX 'i8CTHU 

p83.Ll911SinCSI H8 rpynnbi C p83HbiMH 3HeprHSIMH o J.1MnynbCbl , II011Y'I8BWHdCSI B .Ll.9T9KTOpe , 

yCH11HB8nHCb If IT0Ll8B8111-!'Cb H8 ITSITHLl9CSITHK8H8nbHbl9 8MIT11HT yLlHbl9 8H811H38T0p bl HMnynb

COB. Ha BbiXO.Ll9 K8:>K.OOrO 8H811H38TOp8 nonyqanHCb Cll9KTpbi, COCTOSI1UH9 H3 H9CKOnb

KHX ITHKOB, K8:>K.LlOMY H3 KOTOpblX MO:>KHO 6bl110 IIpHIIKC8Tb 3HeprH!O H CYMMapHylO TOn-

lllHHy CnlO.LlSIHblX nneHOK , npoi\,aeHHY!O 

B KaqecTee HCTO'iHHKa d.. -qaCTHU npHM9HSinHCb Cna6biA npenapaT nnyTOHHS! 239 

K TOHK8SI TB9p.Ll8SI .ae ATepH eBBSI MHW9Hb, 60M6ap.aHpOB8Blll8SICSI IIY'iKOM HOHOB 

Tpi'ITHst c aHeprHeA ET """ 150 Kas . 

,DeTeKTOpOM SIBnSillCSI 60nbWOA nponOpUHOH8nbHbiA C'i9T'iHK (c TOHKH M CnlO.LlSIHbiM 

2 
OKHOM 0 ,1 8 MrfCM ) , H8II011H9HIIbiA .LlO 0 ,5 8TMOCcpepbi 'iHCTbiM aprOUOM C .0068BKOA 

C0
2

• C'1e1·•mK HMen pa3pewarowyro cnoco6HOCTb - 5% (sKnlO'iElSI pa3p ewarowy10 

CITOC06HOCTb p8LlHOT9XHK'IeCKO~ annapaTypw) H COXpaHSin CBOK xapaKTepHCTHKH 8 Teqe

HH9 H9CKOnbKHX M9CstUeB 6e3 38M9THWX H3M9H9HKA. 

CTyneH'I8Tbtlt ua6op nneHoK lf3roTosnSincSJ K3 6onblllOro KycKa 
2 (- 30 CM ) paaHo-

MepHoA cnro.astHOA nneHKH. TonlUHHa aToA nneuKH no.a6Hpanacb c Tl!KHM pac'leTOM , 
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'l.TOO ~>I d.. - Y8CT11Ubl OT IT.'lyTOJII!eBOro np•'JllilpLITo1 1 npOX OLl i! E'oW Me B C 'ie T'iiiK 'iep e3 

H ef> 11 MIHI Y51 ee , ..:Hlsanu ua BbJxoae £l!J£lnu3HTOpos xopowo pll3p ewaeM bl e mtKH . E on b 

wast llJle i!K8 p a3p e3811 8C b H 8 np51MOyrOJl bHifKI! B 1,5 - 2 C M
2

, KOTOpbte H 8 KI1eH B811HCb H8 

Kp}'rllyiO LIHacl •pa r My T 8K1 'iTO O ll h o6p830B biB8JlH CTyne H 'i8TbiH s e ep, CX OLl Si lllHAC SI K 

Ue HT py LI H acpparM b l , npHHUMll p LlC llOilO >KeHtHI llll e HOK H 8 Ll H 8 cPp8rMe ll0K8 38H H8 p Hc,2/o/ 

Lll!SI cny 'IBSI Tpex c TyneHoK. OauH ceKTOp ' s e epa' ocTasanc51 He3aKnee HHWM , a cocen-

IH! e C HUM c eKTO p 8 HMe llH OLIH Y TOil lllHHY ITll e HKli, n a n ee - LISe T OII W HH bl H T . LI. 1 

1311ll0Tb LlO llSITII T OIIWHH llJleHKii , 

C H MMeT pH 'iHOe pacn OIIO >Ke HHe CeKTOpOB C OLIHH 8 K OBOH T OJllllHHOH OTHOCHTellbHO 

H llllpasne nHs:r 6 H c ceKTpHC b l He3a Kneeuuoro c e KTopa no3 sonswo YLIBOHTb 'iHen o a Kcnepu

~oHT8nbHbi X TO'ieK H 8 KpiiB OH rr yTe M H8110)1{e HH51 H 8 OLIHY H 3 eHMMeTpH'iHbiX ITOIIO BHH 

' aecpa H LIOllOllH HTe llbHOH nneHKH C TOI1WHHO H 1 npHMepH O B LI B8 p838 MeHbWeR TOlllllHHbl 

OC IIOBHOH nnel.KII . 3T8 M e pa 6bl11 8 n o n e 3HOH 8 00118eTH M8ll b !X :3He prHR cA -'i8C TH U 1 

r ne p aCCTOSlHJie M e>KLIY OeH OBHbiMH llHK8Mli 6 bl ll0 s e nlfKO. 

Ton w HHbl nneHO K H 3 M e pSin Heb TaK >Ke K8K H s npe Lib l.ll.YW e M p a3nen e , T , e. 

M e TOLIOM e p aaH e HH51 llOTe pb :3H e prH R 8 HHX e llOTeps:tMH :3Hepr11H 8 K 8 11H6 p088HHOA 

nneH K e . 

ll1111 llOBb!WeHHSl H8Lie >KHOCTH H 3 MepeHHA H MllYil bCbl OT C 'leT'IHK8 8H8llH 3 HpOB811H C b 

cpa3 y LIB Y MSl ll SITHLieCSITHK8H8ll b HWMH 8H8llH38TOp8MH HMllYilbeOB ( p a3H WX CHCTeM), 

nHHe RHOCTb 060HX 8 H 811H38T O p OB nposep51118 eb LlBYM Sl MeT OLI8MH: C ITO M OlllbJO 

r e Hep8TOp8 !Hlp llCT810 WHX HMllYllbCOB H n yTeM H 3 MepeHH Sl 38BHCHMOCTH M 9*LIY HOMe pa

MH K8H81108 1i K8JlH O pOB 8HH blMH 3H 8 'ieHHSlMH ycu neHH 51 H 8 yCHI1HT9 11e HMITYilbCOB . 0 -r

Kl! O He HHSI O T llHHeHHOC TH H8 060HX £1H811H 3£1T Op8X He npeBbiW811H :t_ } % flO s eeM K8H 8 118M 

38 HC KiliO'ie HHe M n e pBbiX Tpex H8 n e pBOM 8 H 8 llH 3 8TOpe H n epBbiX C9 MH - H B B T OpOM , 

lln 51 yM e H bWeHHSI BIIHSIHHSl HellHH9HHOe TH H £1 nepBbiX K 8H8118X H 3 M 9 p 9 HK51 IIOBTOpH-

n H e b npH p83 Wb1X y c uneH JHIX y eHllHT ellSl HMflYll b CO B 1 8 pe3y llbT 8Te qero IIKKH 1 flOll8LlBB 

WH9 Ha n e psb re K 8 H 8 llb 11 C M ewanueb s n HHeRHyJO o 6 n aeTb1 r n e M O)KHO 6bmo o npe.ae nHTb 

OTH OCHTell bHOe non o>KeHue nHKOB e o wH6KoA :t.. 0 ,1 xaH ana. 

B Ta6n 11ue 11 np»seneH bl THnK'iHbie p e3y nbT8T bl .asy x H 3 M epeHHA np11 p 83llH'IHbiX 

yCHlleHHSlX H 8 O,C! H O M H3 8H811H38TOp08 ( C MeX8HH<i e C KH M H C 'I9 T'IHK8 MH ) , 

LiK en 

s Hat 

n neH< 

H8 BTC 
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t1 K 

!)HC,2/6/ 

:ocea.-

... 

bHO 

nepu-

)lllllUHhl 

rHu, 

e. 

:l811UCb 

) . 

3H8118M 

OM, 

naa.aa-

nenSITb 

'IHbiX 

Y:ucno cnoea 
a aa6ope 

nneHOK 

0 

2 

3 

4 

r IOJlO)f(eHue nuKa 

B 'IRCilaX KSHSilOB 

npu ycHneHuH 

7000 

32, 1 

27,1 

21,2 

14 ,2 

6,2 

7 

T a 6 n u u a 11 

nollO)f(eHHe nHKS 

B q HCilBX KaHSilOB 

npu ycuneHHH 

12000 

49,3 

41,6 

32,5 

21,8 

9,4 

0THOW9HU9 qHC9I1 

KaHaJ10B OpU p83HhlX 

ycuneH. D.llS! oa.ao
uMeHHbl.\. JlHKOB 

0,651 

0,651 

0,652 

0,651 

0,660 

Ha puc . 3 npHaea.eHb t a.aa cneKTpa, nonyqeaHbte npH aaanorHqHbrx ycnoBHS!X 

H8 BTOpOM 8H811H38TOpe (c OCUHilllOrpa<iJH'ieCKOA. Tpy6KoA.) , Ka)f(.Q.blA. Cn9KTp HMeeT rpy-

6oe H306p8)f(9HR9 B llHHe.AHOM MSCWT86e, 8 HH)f(e - OTC'ieTbi nO K8H811aM B D.BOUqHoA. 

CHCTeMe. 

V1cnonb3yH cA. -qacTHUbi oT nnyTOHUS! u oT peaKuRu D-T 1 Mbl DOBTOpS!IlH 

H3MepeHHSI H9CKOilbKO paa, nocne o6pa60TKU UX peaylll:.T8TOB 6btn8 nony'leHS 38BHCH-

MOCTb npo6er - aaepruSI D.llSI J,. -qacTuu a cmoa.e (puc . 4) . A6comoTH3SUHS! aToA 

KpHBOA no 9HepreTH'IeCKOA WKSile OCyweCTB11SIIl8Cb H8 OCHOBe 3H8HHS! C119D.YIOWHX <iJaK-

TOpOB: OTHOCHT91lbHOrO XOD.8 KpHBOA 1 TOillllUHbl ClliOD.S!HOrO OKH S cqeT'IUK8 1 lllfHe.i:tHOCTH 

8H811H38TOpOB H 9HeprHA H938TOpMO)f(9HHbiX d... -qacTH:U, 0uJH6Ka a6C01110TH38UHU 

cocTaaHna ·He 6onee 30 Kaa npu EtJ. ,._ 5 Mas. 

.£lnsr HSXO)f(D.9HHS! HyllSI DO WKSile npo6eroa OOHSD.06HilHCb D.ODOilHHTellbllble 

U3MepeHUS! 1 npH KOTOpblX OnpeQ.9115!118Cb rp8HU'IH8S! 3HeprHS! yCKOpeHHbiX HOHOB rellUSI 1 

KOrD.a OHH nepeCT8B811H npOHHKSTb B r830Bbl.A 06beM CqeTqHK8 0 JlOCile p8CCeSIHHS! 118 

TOHKOR raaoao.A MHWeHH1 H8D011H9HHOA aprOHOM 1 H npOX0)f(Q.9HHSI ClliOD.SIHbiX nneHOK 

H3B9CTHOR TOilLUHHbl, 

2 
Owu6Ka npKBSJ3KH aynS! no wKane npo6eroa cocTaBHna OKono 0 ,04 MrlcM • 3To 

C8M8SI 60ilbW8S! OWH6K81 CBS!38HH8S1 C OTHOCHTellbHbiM XOD.OM KpUBOA. 

norpeWHOCTb a6C01110TH3Hp088HHO.A KpH:BOH no WK81le npo6eroa COCT8BH118 

2 2 
"'0 ,05 Mr/CM (BHHay) H 0 ,1 6 Mr/cM (aaepxy WK81lbt), norpeWHOCTb no WKalle 

aaeprua so seeM HHTepaane aaepru.A ae 6onee 30 Kaa. 



8 

Ycpe.a.HeHHbie aHa 'ieHIISl npo6ero8 H 3HeprH A .o.n s:~ (/.. - 'iaCTI-ru 8 cmo.o.e npH8e.a.e-

Hbl a Ta6naue 11 1. 

Ta6n»ua 111 

£,.,1"'\38 R cniOAhi 
f.,M38 

R c niO.llbl 
2 f4.,M38 

R cniO.llbi 
2 

M!"/CM2 Mf' ICM MrlcM 
-

0 ,30 0,372!_0,056 2,00 1, 590!_0 ,094 4 ,00 3 ,850!_0, 139 

0 ,50 0 ,487!_0,06 1 2 ,25 1,830!_0 ,1 00 4,25 4 ,1 80:!9,144 

0,70 0 , 595!_0,065 2,50 2 ,082!_0, 105 4,50 4 ,520!_0,150 

0. 90 0 , 720!_0,070 2,75 2 ,345!_0, 111 4,75 4,870!_0,155 

1,10 0 , 854!_0,074 3,00 2,625!_0,116 5 ,00 5 ,230!_0,1 60 

1,30 1,003!_0,078 3 ,25 2,915!_0,122 5 ,25 5,600!_0,165 

1,50 1, :60!_0,083 3,50 3 ,2 17!_0, 127 

1,75 1,365!_0,089 3,75 3 ,525!_0 11 33 

nyTeM AHcpcpepeHUHp088HHSl KpHBOA npooer - 3Hepi"IHI 6bin8 nony'l9H8 388HCHMOCTb 

y JJ.enbHOA TOpM03HOA CfiOC06HOCTH CniOAbl OT 3Hepr HR cJ. - 'i8CTHU 1 KOTOp8SI fiOK838H8 

Ha pHc. 5. CTporaSI oueHKa owH6oK 3ToR KpHaoR aaTpy..aHHTenbHa, Ho e o6nacTH 3Hep

rHA 6onee 1 Mae, OHH , 8HJJ.HMO, He npeaOCXOASIT 10% 1 8 npH HH3KHX aHepi"HSIX (oco6eH

HO 8 paAoHe 0,5 Mae), rae aaMeTHO CKB3bie8IOTCH ..aa>Ke ManeAwHe HeTO'IHOCTH e npo

ee.o.eHHH HHTerpanbHOA KpHeOA, 803MO>KHbl H HeCKOnbKO 6onbWHe OWH6KH, 

8 38KniO'IeHHe aeTOpbl Bb!p8>K810T 6naro.o.apHOCTb A.n.Ko6aeey, n . n .KocTpOMHHy, 

H.VI.flnHbKoay, M . B .CaeeHKoaoR H E.C.CMHpHoey aa noMOWb a pa6oTe. 
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2. C.3.:,laisen and Vankateswarlu. Phys .Rev., :z§, 1782 ( 1948). 
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4 . r .M.Ocen!HCKHA, n piWO>KeHHe N9 5 K >KypHany .. ATOMH8Sl aHeprHSI"' . CTp. 94,1 957r. 

PyKOnHCb nocTynHna 8 HaJJ.aTenbCKHA OT.o.en 
7 anpeng 196 1 r oaa. 
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( 6) 
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