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06sapy*eBHe sao6apuqeCKBX asanorosMX cocToRHBA s cpeABHX HApax uono*Bno saqa-

no pa6oTSM uo uayqeBBIO ToqsocTB B30CIIBBa s HApax c N - Z >> 1 . 3anaqa TeopeTBqe-

CKOA TPBKTOSKB 9TBX COCTOBHBA ocno*BB9TCB TeM1 qTO OHB pacuonaraiOTCH upu 60nhWBX 

SHeprBHX S036Y*A9BBB - S o6naCTB HeupephlSHOrO CU9XTpa KSX DpOTORHOro, TBX B aeATpOH

HOro Kasanos. OTciO.na s03Huxna OCTpBH npo6neua wupus asanorosMX cocTOBBB~. B uo

cne.nsee speMB uoBSunach BIITepecHMe axcuepaMeHTBnbHhle AaBBhle no ttapuualibBhlM mupu-

HBM 
1 

COOTB9TCTSYIOlllB9 paCUSAy 81UUIOrOBhiX p9301!8BCOB ae TOlibXO 1!8 OCHOSH091 HO B 

HB soa6y*A9HBhle ypoSBB nponyKTOB. 3To D03BcnBeT DpOABBJIYTbCB B DOBHMBHBB CTpYKTYPhl 

paCCM8TpBB89MbiX COCTOBHBA1 XOTB B AenaeT *ecTXBMJI Tpe60B8BBB1 upeA'IoBSnBeMhle K 

Teopuu. 

B ASBHOA pa60Te Mhl BCXOABM B3 npa6nB*9BIIOro B8pBBIIT8 eJtBBOA TeOpBB BA9PBhlX 

peaKAaA, upenno*eaaoro B pa60Te
111

• Cornacao
111 

aaKphlThle a OTXPh!Thle Kaaanhl pasao

upaBHhi c TOqKB apeHBB <j>opMBposaaaH cocTasaoro BApa. ITono*eiiBe yposaeA coCTasaoro 

HAPS OUp9A9nli9TCll C06CTB9HHbiMB 3aaqeBBliMB "MBTpBUhl CBS!i3B KBBanos" 1 BM910W9A pasao-

MepaocTh, pasay10 uonaoMy qacny Kaaanos aanaqu: 

3neCb E 1 - nono*eaue yposa:H {ABCKpeTBoro ana KBB3BCTanaoHSpaoro) s KaHane no 

BKniOq9JIBll BeABarOBBnbHOrO DO KBBanaM B38BMOA9ACTBBH v11 l rl {E) {ljlyBKABB 3Heprua) 

OAHOByKnOBBBB WBpBBB B COOTB9TCTSYIOlll9M OTKphlTOM KaHane { "KnacTepHhlMH" K8H8n8MH 

Mhl upeae6peraeM). ITpa MBnhiX rl (E) nono*eaae peaoaaHCOB onpe.nenHeTCll COOOTB9BBhlMH 

aaaqeBBaMB £ 
p 

B9IU9CTB9HHOA qaCTB MSTpBD:hl CBB3B 1 B BX IUBpRB~ Bhlp8*810TCB qepea 

COOTB9TCTSYIOIUR9 C06CTB9HHhl9 B9KTOphl x!P.l 

r,.-rlx~,., ,~r~ <£,.> 

3TO UPRSOABT K R3S9CTHOMY M9TOAY upRB9A9BBhlX WRPRB UpR pacqeTe p8CD8A8 BhlCOKOB03-

6y*A9BHhlX BA9pHhlX COCTOBIIRA. 

B paMKax aToro ~TOAS Mhl nposena paccMOTpeBHe aaanorosM:K cOCToaBBA 2- s BApe 

Z r 
10 

, yqaThlBSB CMemasaBBe uepexonos aa paaBhlx o6onoqxax a ae nenaa aapaaee 

nono*eaaa o coxpaaeaaa aaocnaaa. Ka*AMA TaxoA nepexon {aa acxniOqeBBeM nepexo.nos 

8 



I 

~. 

aeATpoaa B3 o6ono'<ltH I g .,;1 ) !Sbln npencTaBJiea s pac'leTe TpeMa xoa.parypanBBMB: (a) -

'qa=Bila-nhlpxa' nnB aeATpoaa - TBna (2p /)-bd /); ( {3)- 'nse qacTHilbl - nse llblp-
_1 -1 I 2 D 5 2 D 

u'- Tana (2p ~)PI (Jgo/Ja(l &qft>pJo+ (2d!/J,. . j (y)- ''18CTHil8-llblpKa' llliB 
-1 -

npO'I'OU - TBna (2p ~ ) P (2d!/tp • TiapannenbHO npoSOilBliCB p8C'I8T COCTOBBHil 1/2 1 3/2 1 

- - 81 -1 -1 ~ll 7/2 B 5/2 Bllpa Zr CO CM8WBS8HR8M Koa.parypanail (n ) -TBII8 (2p ~) D B (n J-

TBB& (2p ~ )-~ ( lc.,;i:'< lg.,;:zlP }
0 
+ • YposD 'aynesoro npa!SnaJKeaasr' nnB yKa3aBHbiX xoa-

P /2 3/ . 
.parypanail sbi!Sapanac~ cornacao aMnapa'lecKBM a nonyaMnapaqecxaM cxeMaM ' c yqeTOM 

141 
xynoaoscxoA aaepraa npOToaa E • 11,6 Mas • CMe1llllsaHBe xoaqmrypanall pacc'IHTbiSa-

noch no .POPMYllaM
151 

c llOMOWbK> 8 -o6pa3aoro nOTeanaane 

V( ],2)• g [ (1-a )+aS
1 
S 

2 
]B(S 

1
-8

2
) 

g • - 1050 Mss. f 3 
, a= 0, 13 , 

TipoeKUBB nony'leBBbiX sonHOSbiX WHKIIHA Ha COCTOBBHB C onpeneneHHbiM R30CIIBHOM 

( M8TpBUbl COOTS8TCTSyK>mero yaaTapaoro npeo6pa30S8HHSI npasen&Hbl S Ta!Snanax 1 R 2) 

IIOK83b!S88T1 'ITO S paCCM8TpBS88MbiX COCTOBBHBX B30CilBH OKa3b!Sa8TCSI XOpOWBM KSaB

TOSbiM 'IBCliOM CO cpenHeil TO'IHOCTblO Sb!W8 95%. 3TO npBMepHO TOT JK8 ypOS8Hb TO'IBOCTB 1 

161 
'ITO cornaCHO Cnasy B XapBTOHOSy CSOiiCTseaea OCBQSBb!M COCTOSIBRBM S!llep, 0nHaKo 

BaJKHb y'leCTb1 'ITO S paMK8X R31SpaHHOrO nollXOil8 a.P.PeKT CM8WHS8BBSI COCTOSIBBi!: no B3c>

cnaay 38 C'I8T KyliOBOSCKOrO S3aBMOilei!:CTSRSI RMBTB:pyeTCSI B npyrRM .PaKTOpOM - B8TO'IHc>

CTbK> RCXOilBbiX naBHbiX 0 nonoJKeBBB OllBO'IaCTR'IHblX aeATpOHBblX B llpOTOBHblX yposaei!: B OT

cyTCTSB8M CTporoi!: cornacosaaao=R S'l'BX llBHBbiX c q,opMoi!: R napaMeTpaMR .nsyayxnoa-

aoro nOTeBnaana, 3'l'o O'I&Bb cnoJKBaa npo!SneMa. O'l'xna,llbiB&ll ee no.npoiSRoe o!ScyJK~teBRe 

.no nocne.nyK>max ny!Snaxanail, npase.neM pe3YllhTaT&I pac'leTa B npennonoJKeaBB 'MaaaMallh-

aoro' CMemRBaBRSI cOC'I'OBRRi!: no T - TOllbKO 

npO'I'OBa B npOTOBBOA '.[lblpKR' • 

3a C'leT KynOHOSCKOrO S3aRM0.[18iiCTBBSI 

¥13 Ta!SliHilbl 3 BRilB01 'ITO OCBOSBbiM <!JaKTOpOM1 SnBllK>I!lBM Ha COOTBOW8HB8 npOTOHHbiX 

liUipBH ynpyroro B aeynpyroro paCC8SIHBSI1 S!BliSI&TCSI Bll&pHoe CM8WRBaBR8 p a 3 n R 'LB b1 X 

o!SonO'Ie'IBbiX ltOR<I!BrYPBilRA1 RM&K>IIlRX 0 ll By B T y JK 8 R30TO!Ill'leCKYK> CTPYKTYPY 

(T • T 
0 

+ ll TiolllUIIO'I&BRe • .poaosblx' '<aCTR'IHo-.nhlpO'IHhiX aoa!SyJKileHRil c T •T 
0 

Rrpa&T 

npa 9TOM B83Ba'IHTellbBYJO pollh. 

OISpamaSICb 11: ne'l'aruJM, OTM8TRM1 '<To, sonpex• onaoqacTR'Iaoi!: MOnena, coCToBBRe 

2- npR 1515 Mas DpRXO.tiBTCSI OTH8CTB ae It .ny6neTY (2p ~)- 12d a/2 1 a S OCBOSBOM K KOH-
-l 

.parypanaBM (2p ~ ) 2d 
5
;

1 
; npencTasRTellh JKe .ny!SneTa pacnonoJKea Bhlme - B pai!:oae 

1615 Msa. YIHTepeCBO T81tlK80 'ITO COCTOBBH8 2- llpB 15,5 ae S!BliSI8'l'CB1 llc>-BRilRMOMy1 

BTOphiM aaanoroM. Cornacao pac'leTy, aaJKe ero, a pailoae 15,8 Msa, neJKRT eme onaa 

ypoae~ 2- - C 0'18Hb M8liOA DpRB81l8HHOA WRPBBOil OTBOCBT8llbHO OCBOSBOro COCTOHBRSI 

(R n09TOMY1 B03MOlKB01 Be o!SaapyJK&BBblil BB B OIIhiTaX CI>OitCa1 BR S COOTS8TCTsyK>IIlRX 

/4/ 
9ltCII8pB~8BT8X no CphiBY 

-
4 

l 

~ 

,~ 
') 

.I 
.t 

), 

~' 

t 

TipOB8.[18BHblil paC'I8T .tiBeT nBWb 'Kapxac' BCTRHBOil KapTRHbl pea 

MhiX aa Ollb!Te. Mhl o6pe3ana 6a3BC1 acxnK>'IRS 11:3 'MaTpan&I csgaa• c 

IIPBPOilbl (a B nepByK> 0'18p81lb- COCTOHBHSI THna 'nBe '18CTRilbl - llB8 llb 

no KOTOpb!M DpOBCXOilBT paa!Spoc ''IBCTb!X' aHanorOSbiX COCTOBBHil. TI 

ll8TallbHO Cp8BHBB8Tb C 9KCnepBM8HTOM 80COliiOTHbl8 3Ha'I&HBR pe30BaHC 

MeHhme axcnepaueaTallbBbiX aaa'leaail s 8 - 4 pa3a). O.naaxo OTHomelll! 

nnH ynpyroro a aeynpyroro pacceHHRB aaxonBTCH s xopomeM cornacB:R 

llnH BBamero aaanorosoro COCTOBHBB 2-

( !.2.!..) 2 = {01245 - T80pBH 1 l7/ 
tfpO 0,:.!38 - aKCIIepBM8H'l' 

llnH cocTOBBHH 2- npa 15,5 Mss a'ro OTaomeaae yJKe 6ollbme enRHBilbi 

TionOJK8HBe C 06'b!ICH8HB8M H8iiTpOHBblX WBpBH 3H8'1BT8llbHO Xy:ac:e. 

npaseneBBbl8 WBpHHbl llliR ypOSHB 1/2- Z f Bt IIO IIOPRilKY S8liB'IBBbl 
171 2 -4. + 

C 9KCnepRM8HTOM (9,. ,. 1) ) 1 TO .tlllll ypOSHH 9/2 ORB 3aHBJK8HW I 

B81t0 BallO yqeCTb1 'ITO 3Ha'I8HRH B&i!:TpOHBbiX 1IpBS81l8HHbiX WHpHH1 CBB.tl 

CTeneHB llapy WSHB!I 'IHCTOTbl B30CIIHBa1 Kpailae 'lyBCTBRT8llbRbl K C61MbU . 
M8TpaM p8C'I&Ta. llOCT8TO'IHO OTM8TBTb1 'ITO '.poa• COCTOHHBli C T • T C 

ponea: cornacao pacqeTy, s o!SnacTB 12,0-17,0 Maa ne)!{aT 6ollbmoe 'Ill 

c T • T 
0 

: 12,49; 18,67; 14,08; 14,85; 14,47; 15,95 Mas a T.ll. 

lleTallhBaB nporoKKa napaMeTpoa pac'le'ra ISy.neT cnenaaa a cne.nyE 

)!{e ISy.neT npoae.nea aaanBa aaanorosb!X pe3oaaacoa Zr 10 c npyraMa 

(0-, 1-, 8-) B paCCMOTp8Bbl CBOi!:CTsa COOTBBTCTByK>IIlBX ypoaaeA Y t 

nonyq&HBbl8 peayllbTaTbl IIO llpOTOHBbiM lllBpBll8M MO)!{BO paCCMaTpBBaTb 

TB8P)!{.ti8BB8 BbiCOKOll TO'IBOCTB B30CIIBBa B o6naCTB H.[lep C A,. 100. 
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2. J .S . .SChJoder. NnoYO Cim • ~, 512 ( 19 59) • 
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) (Shin npeliCT8BJIBH S p8C'I9T9 Tp9M51 KOHijlHryp81lBHMB: (a ) -

- TBR8 (2p /) -\2d 1); ( {3)- 'lise 'laCTHilhl - liS9 llblp-
1 2 D 1(2 D 

(2d ,;1 n . I ( Y )- ''laCTBila-l{blpKa' llnH 

(2d,;Jp• TiapannenbBO DpOSO.[IBnCH paC'IeT COCTOSIBBil 1/2-, 3/2-, 

( -1 -1 ~ll 
CO CMeWBSaHHeM KOHijlBrypaliBil D ) -Tuna (2p l! ) 

11 
B (n }-

YpOSHX 'aynesoro npu6nu~eHBH' llnH yxa3aHHhiX xoa

/2,3/ . 
9MRBpB'19CKHM H nonyaMDBpB'IBCKHM CX9MaM C yqeTOM 

/4/ 
E • 11,6 Mas • CMewusaHHe xoa(jlarypauail paCC'IBTblsa-

8 -o6pa3aoro nOTeHnuans 

],2}• g[ (1-a )+aS
1 
8 

2
]8(8' 

1
-82} 

ljlyHKUHil Ha COCTOHHBH C OnpelleneHHbiM B30CnBHOM 

npusel{eHbi s Ta6nunax 1 B 2) 

COCTOHBBmt B30CDBH OKa3bisaeTC51 XOpOWHM B:SaH-

npBMepHO TOT ~e yposeHb TO'IHOCTH 1 

csoi!CTSeHeH OCHOSHbiM COCTOHHBHM 5111ep. 0nHaKO 

ROliXOAa 9~9KT CM9WBSaHB51 COCTOHHBil nO B3o-

O.tiHO'IaCTB'IHbiX HeiiTpOHHbiX B llpOTOHHhiX ypOBHeil B OT-

9TBX AaHHhiX c ljlopMoil B napaMeTpaMu Asyayxnoa-

cno)KJ[aH npo6neMa. OTxnaAbiBASI ee nonpo6Boe o6cy~eHBe 

pe3yn&T8Tbl pac'leTa a npennono~eHBB 'MBHBMan&-

T - TonbKO 38 C'leT xynoaoacxoro B38BMOAeilcTaBH 

OCBOSHhiM <jlaKTOpOM0 BnBSIIOWBM Ha COOTHOW9HB9 npOTOHHbiX 

pacceSIHBg1 HBnHeTCSI HAepHoe CMeWBB8HB9 p a 3 n B 'I.H hi X 

OliHY B TY ~e B30TOilB'I9CKyiO CTPYKTYPY 

IIJOHOBbiX' 'laCTB'IHo-ALipO'IHbiX aoa6y~eauil c T •T 
0 

arpaeT 

'IT01 sonpeB:B OAHO'IaCTli'IHOl! MOll9nB0 COCTOHBHe 

ny6neTY (2p l!}-12d a/2 1 a B OCHOSHOM K KOH

npeACTaBBTen& ~e AyoneTa pacnono~ea Bhlme - s pailoae 

'ITO COCTOSIBlle 2- DpB 15 15 He 51B.IUI9TC511 DQ-BB.tiBMOMy, 

pac'leTy, HB~e ero, s palloae 15,8 Maa, ne~T eme OABH 

npuseneHHOII WBpBHOI! OTHOCBTenbHO OCHOSHoro COCTOSIBBH 

06Hapy~eHHbil! HB B OI[b!TaX 4>0KCa1 HB B COOTSeTCTBYI0111BX 

4 

• 

~. 
~ 

:J 
f 
.-:~· 

)E: 

f 
:.·i:; 

I 
\ 

Tipose.[leHHblil p8C'I9T AaeT nBWb 'KapB:ac' BCTHHHOil KapTBHbl p930HaHCOB1 Ha6niO.[Iae

MhiX Ha OnhiTe, Mb! of5pe3anB 6a311C1 llCKniO'IBS 113 1 M8TPBI1bl CSH3B 1 COCTOHHHH cno~BOII 

npuponbi (H B nepayiO O'lepel{b- COCTOHHHH TUna 'Aae '!aCTBilbl- ABe AhlpKu' C T• T0 ) 1 

DO KOTOpbiM DpOBCXOl{HT pa36poc 1 '1BCTbiX1 aHanorOBbiX COCTOHBlll!o TI09TOMY H9T CMb!Cl18 

AeTan&HO CpaBHBBaTb C aKCnepBMeHTOM a6coniOTHhl9 3Ha'I9HBH pe30HaHCHhiX WHpBH ( OHB 

M9HbWe 9KCnepBM9HTan&BbiX 3Ha'leHBli B 8 - 4 pa3a), 0liHalCO OTHOW9HB9 npOTOHHhiX WBpHH 

nna ynpyroro B aeynpyroro pacceaHBH HaXOliBTCH s xopomeM cornacau c sKcnepuMeHTOM, 

.Qng HX3mero aaanoroaoro COCTOHHBH 2-

( !.2.l_) 2 a {0,245 - TeOpBH , 171 
0 pS 01:.!38 - 9B:CnepBM9HT 

.QnH COCTOHBliH 2- npu 15,5 Mas 9TO OTHOW9HH9 y~e 6on&me 9liBHBilhl ("' 2,15), 

nono~eHBe c 06'It51CH9HBeM ael!TpOHHhiX WBPBH 3Ha'IBTenbHO xy~e. Ecnu HeliTpOHHbie 

- 89 npaaeAeHHhie wupHHhl llnH ypoaaH 1/2 Zr no nopSIAKY aenu'IBHbi anonae cornacyiOTCH 
171 2 -4,. + 

C 9KCIIepBM9HTOM (811 • 1J ) 1 TO .[lnH ypOSHH 9/2 ORB 3aHB~9Hbl Ha ASa IIOpHnKa, 0A-

HaKO HaAO yqeCTh1 'ITO 3Ha'leHRH H911TpOHHhiX npuaeAeHHhiX WBpBH1 CBBA9TenbCTBYIOII1B9 0 

CTeneHH llapy W9Hll51 'IHCTOTbl B30CnHHa1 Kpal!He 'IYBCTBUTenbHbl K caMbiM paanB'IHbiM napa-

MeTpaM pac'leTa • .QocT&TO'IHO OTMeTBTb1 'ITO 'ljloa' cocTOHHRil c T • T 0 0'19Hb H90AHo-

poAeH: cornacRo pac'!eTy, s o6naCTB 12,0-17,0 Mas ne~BT 6on&woe 'IBcno pe30Haacoa 

c T • T 
0 

: 12,49; 18,67; 14,08; 14,85; 14,47; 15,95 Mas u T • .Q. 

.QeTan&l!aH nporoHXa napaMeTpOB pac'leTa 6yneT cnenaaa s cneAyiOmel! pa60Te. TaM 

~e 6yneT npoaeAeH aaanu3 aaanor'Oah!X peaoaaacoa Zr 10 
c ApyrBMB 3Ha'leHBHMB cnuaa 

(0-, 1-, 8-) B paCCMOTpeHbi C&Oi!CTB8 COOTBeTCTSYI0111BX yposael! Y te • 0AHaKO ~e 

nonyqeHHble peayn&TaThl IIO IIpOTOHHhiM 1118pBHaM MO~O paCCMaTpasaTb B:aK seCKOe nOA

Taep~AeKXe Bb!COB:Oil TO'IHOCTH H30CDBHa B ofSnaCTB Hl{ep C A • 10 0. 

.. 
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L. 
~\ 

• 

a 

{3 

r 

TaiSnBo:a I 

T'•T
0

-1/2 T~·To+ 1/2 

(D) -I ( 2T0 

2T0 + 1 
)% 

( 2T
0

1
+1 ) % 

(ii)l - ( 1 r ( 2Ta ) H 
· 2To + 1 2T0 + 1 

Ta6nBJXa 2 

T•T T•T , 0 T·T 0 +1 
T·T 0 -1/2 T'•T +V2 T'•T

0
+ 1/2 0 

( 2T ) ~ -* ( (2T 
0
+ i)

1
(fT ~.f.2,r (2T~~ )~ 

-(2T
0
\1 

)~ ( 2T ) ~ 
(2T 0 +1)(2T,+2f 

(- 2T ) ~ 
2T

0
:2 

-- (~~-1 r J -( 1 2T 0 + 2 2T 0 +2 

6 

E B031S. TeopBK 

{Msa). 3JtenepKM&RT 

BJtnSA OCBOB-
2pll2d•/• BhiX Koacjalry-

panall o T- 6 
(npBM&OK C 2p ll 2d 3/2 
AMBnBTYAOll, 
Mem.me 0,1 2P3/22d •I• ae yJtaaaahl') 

2p -';.d s/2 
--

.~~.tf.~.:{f .... 
I 2p ll 2dfi2 

npBM801o N 

I 
...... 
o-

2pll 2d f/a Jtoa4m- u 
' 
""' ryp.c 

1 &t/t2'f ,; 2 

I 
T=S 

2pll 2d.;1 

"' ...... 2p ll 2d -'• ... ... 
I 

u 
' 
""' 2p -'•2d s/2 

- •. 

r_· -- _ ..... --. -- _ .. ____ - -- ----

Ta6nBo:a 8 

18,82 15,28 15, ... 

13,12 15,55 

0,890 -o,8eo 

0,420 

0,489 0,152 0,741 

-o,812 

-0,952 0,184 

2 ·10-2 1·10-8 

8•10-8 1 •10-2 

4•10-8 2 ·to-4 

4•10-2 2 .Jo-8 1 ·10-~ 

8·10-8 8 •10-2 2 ·10-~ 

8•10-8 3 •10-8 2 ·to-~ 
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Ta6nBJta 3 

TaiSnBJta 1 
E B031S. 

TeopBB 13,32 15,28 15,411 16,58 

T'-T
0

-1/2 T~-T0 + 1/2 

n )-1 ( 2T0 )% 
( 2T 0

1
+ 1 

)% 

(Maa). 3xenepBMeRT 13,12 15,55 

2T0 + 1 
BIUUIA OCBOB- 2pll2da/l 
BbiX xoscjulry-

0,890 -o,8ao 0,182 

r ;;)' -( 1 ( 2T; ) % 

paul c T-6 

· 2To + 1 2T 0 + 1 

(npBM9CB C 2p ll 2d ~/2 
0,420 0,784 

8MnJlBTyAOil1 

Me&bme 0,1 2Ps/22d 1/1 0,489 
se yxaaa&b{) 

0,152 0,741 -0,408 

2p .,;.d s/2 
-0,812 

.~!.~.f.~.~f .... -0,952 0,184 

Ta6nsJta 2 
2P ll 2d va 2 ·10-2 1-1o-8 

T· T0 

npBMeclo "' 
T-T

0 
T- T0 + 1 

...... 

T 
0 

-1/2 

"' 2pll2d,;2 
8•10-s 1 ·10-2 1 ·10-2 

T '• T 
0 

+ 1/2 T'-T
0

+ l/2 
xoscjm- u 

-
'!-. 

ryp. c 
1~tf22'f 7/2 4·10-8 2 ·1o-4 

2T ) IS 
( (2T o+ i)\fT ~i.2)r 

T=S 

¥ (2T-:~)% 
2p ll 2d 1/1 4•10-2 2-10-s 1 ·10-2 4 .10-s 

"' 8·10-s 8 ·10-2 
...... 2p ll 2d .,. 

2 ·10-2 8 ·10-2 

.... .... 

)IS 1 ( __ 2T0 ) IS ( 2T ) IS 

u 

2T 0 + 1 

'!-. ' 

(2T 
0 

+ 1)(2 T 
0

+_2_)_ 2T
0
:2 

2p ia2d s/a 8·10-s 8 ·10-8 2 ·10-8 6 •10-s 

-- (~~-~ r - ( 1 r 2T 0 + 2 2T 0 +2 ,, 

6 7 

• 

l 
,. --··-- . '. '~!>-.· ... - ~ -----


