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BBEAEHL1E 

8 pa6oTe aHam1311pyt0TCR cneKTPbl rr- ,Me30HOB no Kl1HeTH'leCKOH 3Heprn11 · (T) 

B 11a6.c11cTeMe B yrnoBOM l1HTepsa11e OT 0° AO 180° BO B3al1MOAeHCTBl1AX .nei1TpOHOB, 

A,nep re1111A-4 11 yrnepo,na c TaHranosoi1 M11weHbro np11 4,2 f38/c Ha HyKnOH. PaHee 11 1 

no,no6HblH aHaJ1113 6blJ1 npose,neH HaMl1 AilA cneKTpOB OTp11uai-eJ1bHblX. n110HOB 113 pC-,. 

'dC-, aC- 11 CC-coy,napeHl1H np11 TOH >Ke nepBl14HOH 3Hepr~l1 AAep, 11 noKa3aHo, lfTO 

cpopMa cneKTpOB 7r- -Me30HOB _He 38B11Cl1T OT aTOIVi'Horo Beca R,!tpa-CHapAAa B 11HTep-

Bane yrnoB 0 ;;;,, 20°. . 

Tenepb Mbl 11MeeM B03MO>KHOCTb 11CCJ1CAOBaTb He TOJlbKO 3aBl1Cl1MOCTb cpopMbl 

cneKTpos rr- -Me30HOB, Bb111erat01.1.t11x no.n cp11Kc11posaHHbiM11 yrnaM11, OT aTOMHoro 

• seca nepBl14Horo .. AApa np11 s3a11Mo,nei1cTs1111 nerK11X A,nep c TA>Kenoi1 M11weHbt0, 

HO 11 BblABl1Tb BJ111AHl1C aTOMHOro seca A,!tpa-Ml1WCHl1 Ha cneKTpbl n110HOB nyTeM 

cpasHeHl1A napaMeTpOB, xapaKTep113YIOW.11X pacnpe,neneHl1A 1(- -Me30HOB BO B3al1MO­

AeHCTBl1AX nerK11x A,nep'c R,npaM11 yrnepo,na 11 raHrana B w11poKoM '1HTepsane yrnos. 

' l/1ccne,noBaHl1C 11HKJll0311BHblX cneKTpOB rr- -Me30HOB 12 13 I noKa3aJ10 11~ 3aBl1C11-

MOCTb OT rnna A,npa-M11weH11. TaK, CllCKTPbl rr- -MC30HOB 113 dTa-, aTa- 11 CTa-B3al1MO-

• ,nei1CTBl1H ;Ha411TCJ1bHO MArlfe (<;;p:~c.> CT a =' (0,48 ± 0,01) f38/c) 13 
'. lfeM 113 

dC-, aC- 11 CC-coy,napeHl1H (<p:.c.> cc= (0,62 ± 0,03) f38/c 12 1
• BMecTe c _TeM _ 

B PAAC pa60T I4 -s / OTMe11anocb; 'ITO aTOMHblH BCCR,!tpa-M11WeH11 npaKTl1lfeCKl1 He CKa-

3blsaeTCA Ha cpopMe cneKTPOB 1(- :MC30HOB, BblJ1eiaro1.1.tl1X no.n yrnaM11 e > 90° B !1a6.' 

Cl1CTeMC B npOTOH- 11 .nei1TpOH-AAepHblX B3al1MOAeHCTBl1AX. 

KpoMe' 3aBl1C11MOCTH cpopMbl cneKTPOB 1(- -Me30HOB OT clTOMHblX secos CTaJ1Kl1-

. sat01.1.tl1XCA A,nep', s' pa6ore l1CCJ1e,nyeTCA BJ111AHl1e aTOMHblX BeCOB nepBl1lfHblX AACP 

11 A,nep-Ml1WeHCH Ha Ce4eHl1A BblXOAa nl10HOB nOA cpl1KCl1pOBaHHblMl1 yrnaM11: 

3KCnEPl/1MEHT.AJlbHbllll MATEPltlAJl · 

ltlcnonb30BaHbl cTepeocpoTorpacp1111, nonylfeHHb_re npH 0611y11eH~11 ABYXMeTposoi1 

nponaHosoi1 nyJblpbKosoi1 1<aMepb1 Jl83 01/lAltl ny11KaM11 ,nei1tpoHoB, a-lfacrnu 

11 A,nep yrnepo,na c 11rviny11bcoM 4,2 f38/c Ha HyKnoH~ M11weHb10 c11y>K11n11 3 nna~THH· · .. 

Kl1 113 TaHTaJla . TOJ11.1.tl1HOH ·· 1 MM; pacnono>KeHHble B pa6o'leM .. 06-t.eMe KaMepb.l . Ha 

pacCTOFIHl1~ 93 MM ,npyr OT ,npyra. . . , 
l , , -. ,, , . .__ - ' 

CTaTl1CTHKa co6blTl1H 11 cpeAH11e MHO>KeCTBeHHOCTl1 ·rr'. •Me30HOB np11se,neHbl 

B Ta6n.1. nonpaBKl1 Ha n6r.no1.1.te1-111e rr- -MC30HOB B Ta. nnaCTl1_HKe 11: noTepK> nl10HOB,' 

BblfleTeBWl1X no.n 60J1bW11Ml1 yrnaMl1 K ~nocicoc~11 cpororpacp11poBaH'l1A, BBOAl1J111Cb 
• • I 

~}..C.1,no<:";1,i..11 1mcrnryr I 
ml~Jl!ib¾Z Ute .,t..aonaul;Q 

~\,t;;JH,1n1·~M Ii. 



Ta6111,1ua 1. CT8Tl-1CTl-1Ka co6blTl-1H Ill CPE!AHHe MHO)f<eCTBeHHOCTl-1 rr- -Me30HOB 

-------------------
T1-1n dTa aTa CTa 

C06blTl-1H 

Nco6. 1475 1149 1823 

<n > 0,94 ± 0,04 1,55 ± 0,05 3,52 ± 0,10 

TaK )f<e; KaK ·B pa6ore 13 1
• noApo6Hoe on1-1caH1-1~ npoueAypbt BBeAe~HR nonpasoi< 

,1-1. I-IX Befll-141-!Hbl MO>l<HO HaHTl-1 E3 19 1 
•. CyMMapHble nonpaBKl-1 K ,41-!CflY rr- -Me30HOB.', 

cocrnBnRIOT "'18% ,AnR dTa, ~15% AflR aTa-111 13% AflR CTa-coyAapeHHH. 

en EKTPbl rr- -ME3OHOB 

lllHBap1-1aHTHbte ce'leHHR BblXOAa ir- -Me~~HOB AflR dTa-, aTa•. 1-1 CTa-B3aHM~AeHCT· 

BHH B 3aBHCHMOCTl-1 OT KHHeTltl'l~CKOH 3HeprnH nHOH0B B na6.CHCTeMe AflR pa3f11-14HblX, 

yrnoBblX HHTepBaflOB noKa3a~bl Ha pl-lc.1-8. BHAHO, 4TO cneKTPbl nHOH~B CT> o\ r3B 
' ', ; . . ,·,· ;- ,· .. · 

AflR scex paccMaTpHBaeMbtX rnnos coyAapeHHH III Bo scex yrnoBblX HHTepsanax, 

KpoMe 0 < 10°, 3Kcno.HeHu1-1anbl:IO cnaAaioi- c pocroM T. n() Mepe ·Bo3pacraH1-1R .v~nos 

(0) HaKflOH cneKTpOB ysen~4HBaeTCA, T.e: CrleKTpbl 7r- •Me30HOB. CTaHOBATCA 6onee 

MArKHMl-1. AnnpoKC:ltlMau1-1A ltlHBap1-1'aHTHblX Ce'leHHH cpyHKUltleH BHAa 

a = A -T/To (0) 
11HB. e ( 1) 

Aana 3Ha4eHHR napaMeTpOB To, npHBeAeHHble B Ta6n.2. TaM >Ke yKa3aHbl ltlHTepBaflbl 

T, B npeAenax KOTOpbtX np0B0A1-1nacb annpoKC1t1MaU1-1A 
1

1-1 3H~4eHHR x2 Ha cTeneHb 

CBOfiOAbl. 1/13 ,rn6n.2 BIIIAHO, 4TO napaMeTpbl, To AflA Bcex ,rnnoB B3aHMOAeHCTBHH 

B Ka>KAOM yrnoso~ ltlHTepsan~ Bbl We 20° coBnaAalOT Me>KAY co6~H B npeAenax 5-10% 

3KCnepHMeHTaflbHblX norpeWHOCTeH. 3TOT pe3yflbTaT no3B0f1AeT CAenaTb BblBOA O He~ 

'3aBHCHMOCTl-1 cpopMbl cneKTpOB rr- •Me30H0B B yrnoBOM HHTepBane 0 >: 20° 'OT aTOM· 

Horo seca AApa-eHapAAa B dTa-, aTa- 111 CTa:B3aHMOAeHCTBHAX. P~Hee aHano~lt14HblH 

BblBOA 6blf1 CAenaH AflA cneKTPOB rr- •Me30HOB 1-13 pc:, dC-, aC- ~ CC-coyAape~ltlH /l 1
• 

YrnoBaA .3aBl!ICHMOCTb napaMeTp0B To AflR 1113y4ae~blX rnnos B3altlMOAeHCTBHH 

noKa3~Ha Ha p1-1c.9. 3~a4eHl1A TO 6btCTPO y6blBalOT OT ~260 ,M::iB AO ~70 M::iB np1-1 

~ ysem1'leH1t11!1 0 OT 2Q0 AO 1,10° Ill cna6o 3aBHC:AT OT yrna B ltlHTepBane 0 > 11 oo_ Cna6aA 

3aBHCl!IM0CTb TO OT 0 B 3TOM yrrioB0M HHTepsane OTMe'lanacb paHee AflA cneKTPOB 

n1110HOB 1,13 pC-, dC-, aC- 111 CC·B3a1-1MoAeHCTBHH np111 4,2 r::iB/c 11
•
10 1

, a -ia~>Ke cneAyeT 

1113 :~OflOCTaBI1el-lHA napaMeTpOB T:;- . (0 >110°), nony'leHHblX B npOTOH·AAeJ)HblX 

B3a11~.oi:i.eHCTBHRX B w1-1poKoM HHTepsane ::iHeprnH t4- 11 , 11- 13 1• 
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Ta6nHua 2. napaMeTpbl TO. nony'leHHble npH annpoKCHMaUHH cneKTpOB 

- . ,4., . v A -T /TO 
7T -MeJOHOB ...,yHKUHeH ainv = •e 

G na6 . 

10°-20° 
AT(rss) 

'X-2. 

20°-30° 
t.T (rsB) 

2. 
'f. . 

30°-40°.' 
AT(rsB) 

%2. 

40°'-50° . 
~T(rss) 

, i 
'f-

50~--:-70° 
t-T(rss) 

,xz. 

70°;-90° 
AT (rsB) 

'J-1.. 

90°-II0° 
. AT (rsB) 

?CZ. 

II0°-I30° 
AT (f38) 

;x.'-- . 

I30°-I80° 
AT (f38) 

.7' 
2. 

c{Ta 

0,285.!_0,023 
O,I-I,7 
0,83 
0,260.!_0,0-24 
O,I-I,4 
0,36 

0,227.!.0,022 
· O,I-I,2 
0,84 
O,I74+0:02I 

··o,i-I~I 
I.8 
O,I37.!.0,0I3 
O,I-0,7 
0,62 
0,08I.!.0,007 
0~05-0,45 · 
I. 5 
0,068.!_0,009 
0,05-0,35 
I.5 
0,055.!_0,006 
Q, 05-0 I 35 
0,63 
0,046.!_0,006 
0,05-0,3 
0 ,26 · 

To, rss 

o{ Ta 

0,330.!_0,0I7 
O,I-I,9 
0,2 
0,249.!.0,0I6 
O,I-I,7 
0, lf8 

O,I89.!.0,0I6 
o;I..:I;2 
0:62 
O, I70.!.0,0I5 
o,L:I,I. 
0,9 
0, II 6.!_0, 009 
O,I-0,8 
I.I 
0,090.!_0,0IO 

'0,05-0,55 
0,4I 
0,069.!_0,009 
0,05-0,55 
0, 43 · 
0,057+0~007 

,' - ' 

0!05-0,35 
r:r 
0,046.!_0,005 
0,05-0,4 
I.4 

5 

I 
1 CT □ 

O, 340.!.0, 0 IO 
O,I'-2,5 
0, 72 

d, 262.!.0, 008 · 
O,I-2,I. 
0,54 
0,20I.!.0,008 
o, 1-1,7 
I. 7 
0,!6!+0,007. - - , 

O,I-I,3. 
0,55, 
O,I28.!.0,005 

',o' I- I I I 
I.5 
0,095.!_0~005 
0,05-0,85. 
I.7 
0,073.!.0·,·oo4. 
0,05-0,6 . 
0,87 
0,06-0.!.0,004 
0,05-0,5, 
r.o 
0,049.!_0,004 
0,05-0,4 
I.I 



YrnoBaA . 3aBl1C11MOCTb napaMeTpOB 
T O (0 > 10° I annpoKCl1Ml1POBanacb 
cpyHKUl1eH 

To= T! /1 - {3cos0 (21 

0.3 

0.2 
co 
~ 
~-

1 
~ ~~~ 4.2A ~~l_c uf 
• d Ta -"- 1.~· 
• pCu 4.89 r;B 180' · 
x p~ 8,9 f38/C 90' 168' 
• dpe 8,9 _,,_ so• 180' , t, 
o pTo 1 o - ,._ 85\ :00::20•. ,so' 1 lt l 
y pTa 400 _ .. _ 90,160• )iJ 

✓-t/ 
0.11 i_+-r- -

~.~----i-- -'f--

-1.0 -0.5 

Puc.9 
0 0.5 1.0 

cos 9 

AnA Ka>t<Aoro rnna BJa11MoAeHcrn11H. no-
11y11eHHb1e np11 3TOM 3Ha'feHl1A napaMeT­
poB T~ 11 (3 B npeAenax ow1160K oA11Ha­
KOBb1 AnA dTa-, aTa- 11 CTa-coyAapeH11H 
(cM.ia6n.3I '. CnnowHaA Kp11BaA Ha 

p11c.9 - 'peJynbTaT annp0Kc11Mau1111 
3Kcnep11MeHTanbHblX TO'feK AflA CTa­
coyAapeHl1H' cpyHKU11eH (21 (x2 ~ 2). 

Ha p11c.9 np11BeAeHbl TaK>Ke 3Ha'feHl1A napaMeTpOB T (), noJ1y'feHHble a 3KCnep11-
, MeHT8X no 113y'feHl1IO cneKTPOB 1T- -Me30HOB BO B3al1MOAeHCTBl1AX npOTOHOB C TA>Ke­

flbl~l1 . AApaM11 /S-ll ,I 3. '· MO>KHO. Bl1AeTb, 'fTO napaMeTpbl To np11 6onee BblCOKl1X 
3HeprnAX npeBblWalOT cooTBeTCTBYl()IJ.ll1e 3Ha'feHl1A TO np11 4,2 f38/c Ha HyKnOH. 

Tenepb Mbl 11MeeM B03MO>KHOCTb BblACHl1Tb BJ111AHl1e 8TOMHOro Beca AAP8·Ml1We­
Hl1 Ha cpop'My _cneKTPOB 0Tp11uarnnbHblx n110HoB np11 cp11Kc11p.0BaHHblX yrnax. CpaBHe• 
Hl1e napaMeTpOB To', xapaKTepl13YIOIJ.ll1X HaKnOHbl cneKTPOB 1T- •Me30HOB B dTa-, 
aTa- 11 CTa•BJa11MoAeHCTBl1AX (rn6n.2I, c coorneTCTBYIOIJ.ll1Ml1 napaMeTpaM11 T 0 

AflA dC-, cic~ 11 CC-coyAapeH11H (rn6n.2 B 11 1) noKaJano _6n113ocTb JHa'feH11H napaMeT• 
POB TO~ o~peAeJ1AIOIJ.l11X cpopMy cneKTPOB 1T- •Me30HOB B 11HTepBane yrnoB 0;;;;. 90° B CO· 

Ta6n11ua 3. napaMeTpb1 T~, nony11eHHb1e np11 annp0Kc11Mau1111 yrnoBOH 
3aBl1C11MOCTl1 napaMeTpOB HaKnoHa cneKTPOB · 7T- -Me30HOB cpyHKU11eH To = 
= T~/1 - {3cos0 · 

T11n t.1Mnynbc, I 
To,· (3 T11n I t.1Mnynbc, T 1>• (3 

co6bt~ ~38/c M3B co6b1• f38/c Ha M3B 

rnH: Tl1H HyKJlOH 

pC'l, / . 4,2 - 89±6 0,77±0,04 dC 1I1 4,2 87±4 0,78±0,02 
pC'II / . 10 100±2 0,81 ±0,02 aC/I I II 94±4 0,77±0,02 

pTa 1111 
. 10 89±4 . 0,79±0,03 cc'1' II 91±3 0,76±0,02 

1r-c 111 'I 40 105±2 0,80±0,02 dTa 
,, 

77±4 0,77±0,02 
pAl 16 I· 8,9 95,0±0,4* aTa II 74±4 0,79±0,02 
pC113 1 400 99±2* CTa 

,, 
78±2 0,78±0,02 

pTa'I 3' .400 107±2* 

* ·• ... . . I 
napaMeTpbl TO oilpeAeJleHbl AflA 0 = 90°. B 3TOM c11y11ae TO = TO. 

6 

1 
~ 

; 

. i 

} 
; 

OTBeTCTBYIOIJ.ll1X rnnax B3al1MOAeHCT· 
Bl1H. YrnOBble 3aBl1Cl1MOCTl1 napaMeT­
poB 1/T O AflA CC- 11 CTa•B3a11MOAeH­
CTBl1H (p11c. l 01 AalOT npeACTaB11eH11e 
0 Bnl1AHl111 aTOMHoro Beca AApa_ Ml1We­
H11 Ha paccMaTp11BaeMb1e pacnpeAene­
Hl1A. Mo>KHO Bl1AeTb, 'fTO C yBeJ111'feHl1· 
eM A M11WeHl1 yBen111111BaeTCA HaKnOH 
cneKTPOB 1T--Me30HOB B nepeAHeH no­
nyccpepe, oco6eHHO np11 Ma11b1x yrnax. 
CneKTPbl 1T- •Me30HOB, BblneTalOIJ.ll1X 
HaJaA (0 > 90° I, B npeAenax ~10% 
norpe.WHOCTeH He 3aBl1CAT OT aTOMHOro 

J . 
~ 20 r -....,.,,., 
t!! [ -
~ "'"' 

10 

-~o ·0.5 

Puc.10 

~"'" 

0cos 9 

■ CTa 
0 cc 

0,5 1.0, . 

Beca AApa-M11weH11. npAMble Ha p~c.10 - pe3ynbTaT annp0Kc11Mau11~ JKcnep11MeHTanb· 
HblX AaHHbtX AnA CTa (cnnowHaA 1111H11AI • 11 CC (wTp11xoBaA) •BJa11MOAeHCTBl1H 
cpyHKU11eH 

1/T0 = a - bx, 

rAe aCTa = (12,2 ± 0,3) f3B- 1, bCTa = (8,8 ± 0,4) f3B- 1; ~ > 20°, x2 = 0,8, 
aCC= (11,7±0,3) fJB- 1 ,bCC= (9,1 ±0,4) f3B- 1,0>10°,x2 :=:=1,1. 

CE4EHt.1A BblXOAA rr- -ME30HOB 

3aBl1Cl1MOCTb 11HKfll0311BHOro Ce'feHl1A BblXOAa 1T~ ·Me30HOB (da,r- /dil) 113 dC-,­
aC- 111 CC-BJa11MoAeHCTB11H OT aTOMHoro Beca AApa-cHapAAa B ~~3J111'fHbtX yrnoBbtX 
11HTepBan~x noKaJaHa Ha p11c. l l. 811AHO, 'fTO B Ka>t<AOM .yrnOBOM ~11anaJ0He 3aBl1C11· 
MOCTb da"- /dil OT A cHapAAa xopowo annpoKc11M11pyeTCA _cTeneHHOH cpyHKu11eH 
da"- /dil = b Aac. napaMeTp ac c yBe111111eH11eM yrna Bbtnern rr- ·MeJoHoB yMeHbwa-c · I 

eTCA OT ac = 0,98 ± 0,03 AflA 0 ,;;;;; 10° AO ac = 0,65 ± 0,06 AJ1A 0 > 130°. 
AHan113 JaB11c11Mocrn da"- /dil OT aTOMHoro Beca AApa-cHaPAAa AilA dTa-, aTa-

11 CTa-B3al1MOAeHCTBl1H (B TeX >Ke yrnOBblX 11HTepBanax). noKa~an, 'HO OHa TO>Ke 
MO>KeT 6btTb annpoKc11M11poBaHa c~eneHHOH cpyHKU11eH da,,.:. /dil = bTaAaTa. B 11Hrnp· 

. ' 

Bane yrnoB AO 70° eien111111Ha aTa nocTOAHHa 11 paBHa 1,07 ± 0,03, c yBen1111eH11eM 0 
Bbl We 70° aTa MeAneHHO yMeHbW8eTCA AO aTa = 0,80 ± 0,07 AI1f! 0 > 130°. TaK11M 
ci6pa30M, Ce'feHl1A BblXOAa 1T- •Me30HOB C yBeJ111'feHl1eM 8TOMHOrO aeca AApa-CHapAAa 
pacTyT 6btCTpee Ha TA>KeJlOH Ml1WeHl1, 'feM Ha nerKOH. : . 

t.1MelOIJ.ll1eCA y Hae AaHHbte· n03BOflAIOT 11CCJ1eAOB8Tb 11.,38B"fC11MOCTb da,r-/dil 
OT 8TOMHoro Beca AAP8-Ml1WeHl1 np11 AaHHOM A CHapAA8 BO BCeM; A11anaJoHe yrnoB. 

Ec1111 npeAnono>Kl1Tb, 'fTO OTHoweH11e . I 

da~-Ta I da;;c I 

dil dil 
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Puc.11 Puc.12 

B Ka>f<AOM yrnoBOM 11HTepsane CJleAyeT 3a811Cl1MOCTl1 A~/A~. TO rio11y•n1M yrnOBb;~ 

388111CIIIMOCTl1 napaMeTpos a, npeACTaBJleHHble Ha p11c.12. KaK 11 O>f<IIIAallOCb, MIIIHIII­

MaJlbHble 3Ha•ieH111R a~ 0,6 3acp111Kc111posaHbl np111 Ma11b1x yrnax 8 ,ti11R scex RAep­

cHapRAOB. no Mepe yse11w1eHl1R 8 a paCTeT, np1116n111>1<aRCb K a~ 1 AilA peaKL\III_H, 

Bbl388HHblX AeHTPOHaM111 ·111 a-4acrn1.1aM111, a AJlR B3alilMOAeHCTBIIIH, Bbl388HHblX AAP8Ml1 

yrnepoAa, a npesb1waeT eA11HIIIL\Y s IIIHTepsane 70-130°. 

nponop1.1110HaJ1bHaR AT·38811CIIIMOCTb ce'leHIIIH OTMe4aJ1aCb paHee AiiA KYMYJ1R­

T"18HblX n110H08° 1113 npOTOH·RAepHblX B3al1MOAeHCT811H 16 
I 
7 

,
1 3 1, a -TaK>Ke AJlR n"10HOB 

C 8 ;;;;. 60° 113 npoTOH~RAepHblX B3al!IMOAE!HCTBIIIH np11 10 r3B/c /!I_ I 11 nlllOHOB Cy >· 
>0,4113HeAT·COyAapeHl1Hnp1114,5-r3B/cHaHy1<110H 1141• · · n.c. 

· 3AKn104EHlt1E 
... l', 

npoBeAeHHOe 11ccrieA0BaH111e AlllcpcpepeH1.111aJ1bHblX cneKTPOB 1T- -Me30HOB no K"1He­

Tl14eCKOH 3Heprni1 B dTa-, aTa- 11 CTa-s3a"1MOAeHCTB"1AX no3so11ReT CAe.naTb cn.eAYIO· 

w,1,1e BblBOAbl. CneKTPbl nlllOHOB C K"1Hern4eCKOH ·3HeprneH BblWe 0;1 r3B _Ill yrnoM 

BblJleTa 8 > 10° 3KCnOHeHL\1118JlbHO cnaAatOT c· POCTOM T BO scex 11CCJ1eAyeMblX Tlllnax 

B3alllMOAeHCTB"1H • 111 MoryT · 6b1Tb annpoKC11M11posaHbl cpyHKL111e11 a. · =Ae:T IT O • 
,nv 

3Ha4eH111R napaMeTpos T 0 s npeAenax ~10% ow1160K He·3as111CRT OT aTOMHoro 

seca RApa-cHapRAa B COOTBeTCTBYIOW.IIIX yrnoBblX 11HTepBanax, Ha411HaR i C 8 = 20° 

(cM;Ta611.2). 3TOT cpaKT no3BOJ1AeT yTBep>1<AaTb, 4TO cpopMa cneKTPOB 1T- -Me30HOB 

He 38BIIICIIIT OT rnna RAP8-CH8PRAa (d, a, C) 8 WIIIPOKOM 11HTepBane yrnos (20-180°). 

8 

-t 

YrnosaR 3as1,1c11MOCTb napaMeTpos · Tf annpoKC"1M111pyeTCR cpyHKL\llleH · (2) 

C 6J11113KIIIMH 3Ha4eHl1RMIII napaMeTpOB Ti Ill (3 AJlR dTa-, aTa- Ill CTa•B3a11MOAeHCTBIIIH. 

(CM.Ta611.3) • : 

CpasHeH111e cneKTpos 1T- -Me30HOB 113 s3a111MOAeHC:TBIIIH d, a III C c nerKoH (C) ·. 

111 rn>1<e110H (Ta) MIIIWeHRM11 noKa3ano, 4TO e1111RH111e aTOMHoro seca RAPa-M1,1weH111 

Ha cpopMy. cneKTPOB n1,10HOB cyw,ecTBeHHO np111 MaJlblX yrnax 8. AnR yrnoe 8 > goo 
cneKTpbl 1T~ ·Me30HOB OT A MIIIWeHIII npaKrn4eCKIII He 3aBIIICRT (B npeAenax 10%' 
norpeWHOCTeH) . 

3aBIIICl1MOCTb AlllcpcpepeHL\118JlbHblX ce'leHIIIH BblXO,[l,a 1T- •Me30HOB OT aTOMHOro 

seca Ha11eTat0w,ero (nepBlll4Horo) RApa on111cb10aeTCR cTeneHHOH cpyHKL\llleH ..:..,Aa 
eo scex yrnoBblX 111Hrnpsa11ax KaK AllR dC-, aC III CC-, TaK 11 AllR dTa-, aTa-, CTa­

B3a"1MOAeHCTBIIIH. napaMeTpbl a 6J11113KIII K eAIIIHIIIL\e np111 M8JlblX 8 Ill naAalOT AO a= 
= 0,7-0,8 ·AnR yrnoe 8;;;;. 130°, np1114eM aT c1,1cTeMar1114ecK111 npesb1waeT a . 3as111c111-
• 

1 
_ a C i 

MOCTb ce'leHIIIR BblXOAa 1T -Me30HOB OT aTOMHOro seca ,RApa-M11WeH111 cyw,ecTBeHHO 

MeHReTCR C ysenlll4eHllleM yrna 8 AllR Bcex nepB1114HblX RAep (d, a, C) . np111 M8JlblX 

yrnax 3Ta 3aBIIICIIIMOCTb xapaKTep1113yeTCR cpyHKL\"1eH A~·6•0 .7 80 scex IIICCJleAyeMblX 

B3alllMOAeHCTBIIIRX, 8 TO apeMR KaK 8 IIIHTepeane yrnoe 8 > goo noKa3arenb CTeneHIII 

AT np1116n111>1<aeTCR K eAIIIHIIIL\e B peaKL\IIIAX, Bbl388HHblX AeHTPOHaMIII Ill a-4acrn1.1aM111, 

a AllR CTa- 111 CC-e3a111MoAeHCTBIIIH a> 1 (p11c.12), T.e. ce'leH111e BblXOAa 1T- -Me30HOB 

B IIIHTepeane 8 > goo B03pacTaeT nponop1.11110HaJ1bHO aTOMHOMY secy RApa-M111WeH111, 

a C ysen111'leH111eM aTOMHOro eeca RApa-cHapRAa, B03MO>f<HO, 11 CIIIJlbHee. 

Pe3yJ1bTaTbl, xapaKTep1113VIOW,llle . 38BIIIC11MOCTb Ce4eHIIIH BblXOAa 1T- -Me30HOB 

OT aTOMHblX eecos CTaJ1K"1BalOW,11XCR RAep CBIIIAeTeJlbCTBYIOT O TOM, 4TO Ce4eHl!le 

BblXOAa 1T- -Me30HOB noA MaJlblMIII yrnaMIII onpeAenReTCR 4111CJ10M HYKJ10HOB~y4aCT­

HIIIKOB (v) ,J-13 RApa-cHapRAa (<11> ~ A) Ill Ce4eH111eM HYKJlOH·RAepHoro B3al!IMOAeHCT­

, BIIIR (aNAT ~ Ai· 7 ). a nOA 6onbWIIIMIII yrnaMIII, cooTBeTCTBeHHO, 4"1CJ10M HYKJlOHOB· 

V48CTHIIIKOB (vT) 1113 RApa·MIIIWeHIII (<vT> ~ AT) Ill aNA' 
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