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Uenb~ Hacro~~eH paoor~ ~8n~erc~ H3Y4CHHe cneKTP08 3~eKTH8-
H~x Mace (M:)!M>) nap: sap~li<CHHWH rr -MCSOH - OpOTOH 8 rr- 12 C-
83aHMOACHCT8H~X npH Prr- = 40 r38/c . HHTepec K TaKHM HCCneAo
BaHH~M OOycnoaneH TeM , 4TO AAPO K8K MHOro6apHOHH8A CHCTCMa MO
li<CT 6~Tb 6onee 3~CKTH8H~M areHTOM AnA PO*ACHHR 6apHOHH~x pe-
30HBHC08 npH B~COKHX 3HeprHAX H8neT8~HX 48CTH4 no Cp88HeHH~ 
C aApOH-HyKnOHHWMH 838HMOAeHCTBH~MH npH TeX li<C 3HeprHAX. 3TOMy 
MOli<CT COOCOOCT80B8Tb nepepacceAHHe 8TOPH4H~X 48CTH4 HB HyKno
HaX ~APB, o6paso8aHHe c no~b~ Hanera~eH 48CTH4~ Tftll<enwx 
npOMCli<YT04H~X COCTOAHHH H T.A. 

1. Paoora 8~nonHeHa HB ocHoee 8642 HeynpyrHx rr- C -esaHMo
AeHCTBHH, 3KcnepHMeHTBnbHWH MBTepHan nony4eH B pesynbTaTe npo
CMOTpa 11 HSMepeHHA cneA08 HB cl><>Torpa~HIIX COOWTHH * 8 2 -MeTpo
BOH nponaHOBOH nys~pbKOBOH KaMepe, o~ny4eHHOH rr- -MeSOHBMH c 
prr_ = 40 r3B/c. C~Aa He BOWnH 838HMOACHCTBHR rr - -Me30HOB c 
KeasHc&o60AH~MH HyKnOHaMH AAPB yrnepoAa . Oro6paHHwe co6wTHA 
COOTBCTCTBY~T Ce4CHHD qln = 87,5 MO , npo8CAeHO CP88HeHHC C 
pe3ynbTBT8MH AflR rr-p -aS8HMOACHCTBHH, AnA 3TOrO HcnonbS088HO 
11688 rrp -cTOnKHOBCHHH, OTOOPBHH~X Ha T8X liCe CHHMK8X. 

npH nocrpoeHHH cneKrpos 3~eKTHBH~x Mace Hcnonbsoaani1Cb 
nporoH~ c 11MnynbCOM ( P p ) 8 HHTepaane 150 < PP < 700 M3B/ c, a 
KOTOPOM HACHTH~HKa4H~ npOTOHOB HBH~Onee H8ACli<H8, 0TMCTI1M 1 4TO 
Ha 3~CKTHBHOCTH HAeHTI1~HKB4HH npOTOHOB MOryT CK8SW88TbCA yc
n0811A ocse~eHHA cneA08 8 paSHwx 48CTAX KaMepw. Cne411anbHWe Hc
cneAoBaHHA cneKrpo8 3~eKTHBHwx Mace, nony4eHHWX c Hcnonbso8a~ 
HHCM npoTOH08 1 OTOOPBHHWX B o6naCTAX K8Mepw C H8Hny4WHMH ycno
BHAMH HAeHTI1~11KB4HH 1 nOKBSanH, 4TO 3TI1MH 3~eKTBMH MOli<HO npe
HC6pe4b . 8 HBWHX ycnOBHAX - 3TO OOn8CTI1 C 8SHMYT8nbHWMH yrnaMH 
¢ ( ¢ -yron B nnOCKOCTH, nepnCHAHKynApHO~ cnCAY nep8114HOH 48C
TH4bl): 0 + 30° 1 150 + 220° H 320+ 360°, 

2. _ Ha p11c. 1 npeACTaeneHw HOPMHpoeaHHble cneKTpw M:)!M> (rr+ p) 
11 (rr p)-nap a rr- C -asaHMO~eikTBHAX. CneKTPbl HMCif'lT M8KCHMYM 
8 pai10fle M 'lcl><IJ = 12 50 H3B/ c 2 11 ''nne4o'' AnA nap ( rr + p) a paHoHe 
1300 + 1600 M3S/c 2 • CneKTPW M:)cpcp KaK AnA (rr+ p) , TaK H AnA 
(rr-p) -nap 8 rr-p -esaHMOACHCTBHAX, KOTOPbiC AnA CP8BHCH~IA npH
BCACH~ Ha 3TOM liCe PHCYHKe, pe3KO OTnH4aDTC~ no a6con~THO~ 8e
nH411HC, 4TO o6ycno&nCHO pa3nH4HO~ MHOli<CCTBCHHOCTb~ 38pftli<CHHbiX 
4aCTHI.I /KaK rr± -Me30HOB, T8K H npOTOH08/ 8 rr-C 11 rr-p -CTOnK
HOBCHHI'IX . 

* noAPOOHO 0 MCTOAHKe o6paOOTKI1 CM. I tl , 
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PHc.4. To me, 4TO H Ha pHc.2, HO c BBeAeHHeM orpaHH
~ Ha HMnynbc npoTOHa (300 < P < 700 M3B/c). 

p 

Ta6mma I 

TKn TEn 
N 3B Noap [) (W ~' 

llpm&e'W.-

:=- nap!i II aiM ( I'sB) HJlH 

:ad 

n+p 6318 40592 2, II3;t0,005 I,OO Bee 38Pfl· 
n-I2c &eHHHe 

Irp 654.9 413!0 2. 488:tO. 000 2,50 'laCTlWli 

Wp !817 3536 2,48I;t0.02I 1,54 
trp trp 2354 5851 3,I39;t0,025 3, 70 

u-I2c n+p 6087 36565 I,89?;t0,004 0,51 Ee3 JllUOI-
pynun 

trp 6015 33797 I, 956;t0, 004 0,66 ll-tt.e3o -

Wp 1647 ~28 2,I58;t0,0I6 0 ,76 HOB 
trp 

Irp 1804 4001 2,I89;t{l,OI4 0,82 

rr-I2c Wp 3824 18826 2,087;t0,00? 1,03 Pp B lUI-

Irp 3970 !9438 2 ,409;t0 ,Oil 2,30 TepBaJ!e 

Irp 
u+p !224 2403 2. 433t{>. 025 1,46 0,3+0,7 

l'llB/c 
Irp 1569 3943 3 ,08I;t0,0~ 3,57 

'J 
1 

l 

3. HccneAoaaHa saeHCHMOCTb noeeAeHHR cneKTpoe M3~~(rr+p) 11 
(77- p ) -nap B 77-C -asaHMOAeHCTBHRX B 38BHCHMOCTH OT 4HCna Hc
ny~eHH~X 8 HHX npOTOHOB (Np), 0TMe4eHHOe B~We pa3nH4He B 
cneKTpax (77+p) H ( 77 -p) COxpaHReTCR AnR BCeX paCCMOTpeHH~X 
3Ha4eHHH Np , 3TO BHAHO 113 ~' rAe B Ka4eCTBe npHMepa npH
BeAeH~ cneKTP~ M 31P,~AnR ABYX Kpai1HHX cny4ae e: AnR rr-C-co6~THH 
c Np = 1 H N p ~ 4. 

~or- f 

~ tl~l ~ ~ 1 ~ 
'-"t ! ~ 

~~ us I ~"t!f~t 
• fv~h r ~ 

PHc.5. PacnpeAeneHHe 3~eKTHBH~X Mace (77±p) -naps 
~CTOnKHOBeHHRX (T04KH e - (77+p)-nap~ 8 C06~TH
RX C N p = 1 , T04KH 0 - ( 77 -p) -nap~ B 3 TH X C06~THRX, 
T04KH A, H fl ( 77+ p) H ( 77- p) -nap~ , COOTBeTCTBeHHO , 
AnR co6~THi1 c NP >_ 4 ), 

8 Ta6n, 2 npHBeAeHa CT8THCTHKa C06biTHi:1 H 411Cn0 nap A11R 77 -C-
CTO/lKHOBeHHH , 11Mel0~11x pasH~e N P , BMecTe c AaHHbiMH no M 3~~ H 

D(M3d><b ) • 12 
4. ·A a p11c. 6 noKasaH~ pasHOCTH~e cneKTP~ Al1R 77- C - 11 77- p -

B38HMOAei1cTBHH 1 nony4eHH~e nyTeM 8~411T8HHR cneKTpa (77- p) - nap 
H3 cnet<Tpa (77- p)-nap , npeACTaeneHHbiX Ha p11c. 1, BHAHO, 4TO 
H8116onbwee pasni14He pasHOCTH~x cneKTpoa A;;;-;;-- 12C - 11 rr- p -
B38HMOAeikTBI1H 3 8KJ1104e HO B o6naCTI1 ~W 2 r38/c2 , 8 77 -lPc -
esaHMOAei1cT BHRX pa3HOCTH~i1 cneKTP MeHA~ ceoi1 3HaK c OTPHua
TenbHOro H8 no!lOliiHTe/lbH~HvB pai:1oHe M'l~: 1,3 r3Bfc 2 , B TO 
BPeMR KaK B 77 p-ssaHMOAeHCTBHRX 3TOT cneKTp HMeeT OTPHU8Tenb -

5 



,_ 
~u 

Tee 
~ 

'--' 

~ 
~~t 
---M ...___.,. 

'I'a0./00.18 2 

N p 11m N 3B N nap Ms~ JI (W a4lfl ) naPJi I'll 7c2 

I 

2 

3 

~ 4 

T 

1,0 l-

0.51-

rr•p 
flo 
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n•p 
rr-p 

3!25 
322! 
1949 
2034 

?66 

802 
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!!453 2, !38zO,OIO 1,!5 
!0862 2 59!+0 016 2?9 
14092 2,13?.±,0 ,009 1,10 
14350 2,502z.0,013 2,53 

8904 2,062.±,0.0II !,02 

9009 2,432.±,0.016 2,34 

4488 2. O?S.:t<J . 015 I ,O 

4960 2,352;t0,02I 2,14 
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PHc.6. Pa3HOCTH~e cneKTP~ 3~eKTHeH~x Mace AnR "-C 
( T04KH • ) H "-P -e3aHMOAeHCTeHH ( T04KH t,) . 
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-
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H~H 3HaK ~ no4T~ nocroRHeH np~ ecex 3Ha4eH~Rx M~~~ . Ha5n~Aa
eMoe noeeAeH~e cneKTpoe e "-l2 C -e3a~MOAeHCTe~RX MO*HO pac
CMaTp~BaTb KaK yKa3aH~e Ha PO*AeH~e ~3o5ap C MaccaM~ ~ 2r3B/c 2 

~ Ce4eH~eM 3aMeTHO 5onbW~M, 4eM e "-p - e3a~MOAeHCTe~RX np~ TOH 
*e 3Hepr~~. Bonpoc 3TOT e AanbHeHWeM 5yAeT npeAMeTOM AeranbHo
ro H3y4eHHR. 
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1 Aerop~ 5naroAaPH~ KonneKTHey COTPYAHH4ecrsa no o6pa5orKe 
CHHMKoe c 2- MerpoeoH nponaHoeoH KaMep~ OHRH 3a noM~b e nony-
4eHHH 3KCnepHMeHTanbHOrO MaTepHana H 06CY*AeHHR. 0AHH H3 aero
poe /A. H.AHOWHH/ 5narOAapeH n.H.Cap~4eeoH H B.C.Hyp3HHY 3a o6-
CY*AeHHR H ~eHH~e 3aMe4aHHR. 
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