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HccneAOBaHHe HHKn~3HBH~X npOUeCCOB B HaCTO~~ee BpeM~ ~Bn~
eTC~ OAHHM H3 OCHOBH~X HanpasneHHH B ¢H3HKe B~COKHX 3HeprHH. 
0AHaKO MHOrHe acneKT~ nOBeAeHH~ HHKn~3HBH~X cneKTPOB B pa3H~X 
o6nacT~x ~aaosoro npocTpaHCTBa e~e Tpe6y~T AanbHel1wero YT04-
HeHH~. 3TO 06b~CH~eTC~ 0T4aCTH TeM OfiCTO~TenbCTBOM, 4TO 3Ha4H
TenbHa~ 4aCTb 3KcnepHMeHTanbH~x AaHH~x nony4eHa An~ orpaHH4eH
H~x o6nacTeH H3MeHeHH~ KHHeMaTH4eCKHX nepeMeHH~X, HeOAHHaKOB~X 
npH pa3nH4H~X 3HeprH~X. 

B HaCTO~~el1 pa6oTe npHBOA~Tc~ AaHH~e no HHKn~3HBH~M H nony
HHKn~3HBH~M cneKTpaM rr+ -Me30HOB H npOTOHOB 8 peaK~H~X 

pp ... ~r + +X, 

PP .. p +X 

111 

121 

90 BCeH 06naCTH H3MeHeHH~ KHHeMaTH4eCKHX nepeMeHH~X 3THX 4aC
TH~. npeABapHTenbHO 3TH BOnpOCW HCCneAOBanHCb B paOOTaX / 1,2/ , 

3KcnepHMeHTanbH~H MaTepHan 6~n nony4eH Ha ABYXMeTpOBOH 
M<HAKOBOAOPOAHOH KaMepe "Il~AMHna", 06ny4eHHOH cenapHpOBaHH~MH 
aHTHnpOTOHaMH c HMnynbCOM 22,4 r3Bic. CocTaB ny4Ka H npo~eAYpa 
npoCMOTpa OnHCaH~ B pa60Te / 3/ , npH aHanH3e 6~0 HCnOnb30BaHO 
- 2,2·10 4 HeynpyrHX B3aHMOAeHCTBHH, BKn~4a~HX OT ABYX AO 4eT~p
HaAuaTH 3ap~M<eHH~X BTOPH4H~X 4aCTHU C MHnnH6apH-3KBHBaneHTOM, 
paaH~M 0,0012 MolaaseweHHOe co6~THe. YnpyrHe B3aHMOAei1cTBH~ 
1- 44001 6~nH HCKn~4eH~ cornaCHO KPHTepH~: HeAOCTa~~a~ Macca 
K nonO>KHTenbHOH 4aCTHUe, KOTOpa~ C4HTanacb npOTOHOM, M ll ~ 
$ 1,15 r3B H HMnynbC OTPio1UaTenbHOH 4aCTHU~ P JHi), ~ 18 r3Bic. 
floTepH ynpyrHx I 6. ei • 2, 6.:t.O, 1 M61 H HeynpyrHx I 6. In ,., 0, 3!,0, 1 M61 
AByxny4eB~X Co6~THH C KOpOTKHM npOTOHOM OTAa4H OnpeAen~nHCb 
Ha OCHOBe MeTOAHKI-1, npi-1BeAeHHoH a pa6oTe / 1/ . 

1. CTATHCTH4ECKOE PA3~EI1EHHE CnEKTPOB 

nocKOnbKy B ny3~pbK08WX KaMepaX 3ap~M<eHH~e 4aCTI-1~~ pa3HoH 
Mace~ MOryT 6~Tb HAeHTH¢MUHP08aH~ no nnOTHOCTH HOHH3aUHH Tpe
KOB TOnbKO 8 orpaHH4eHHOM 1-lHTepa ane I-1MnynbC08, nOnHOe pa3Ae
neHHe cneKTPOB 4aCTHU C OAHHaK08WMH 3ap~AaMH 8 HHKn~3HBH~X 
3KcnepHMeHTaX npH CpeAHHX H BWCOKHX 3HeprH~X CTaHOBHTC~ npaK
TH4eCKH He803MOM<HWM. 0AHaKo a P- H CP-cHMMeTpH4H~x peaKUH~x 
HMeeTC~ 803MOM<H0CTb C XOpOWeH T04HOCTb~ pa3AenHTb CneKTp~ 4ac
THU OAHOro 3HaKa I a 4aCTHOCTH, p H "+ I, Hcnonb3Y~ TOT ¢aKT, 
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4TO nopeH~-npeo6paaoeaHHe HMnynbca 4acTH~~ H3 na6opaTOpHOH 
CHCTe~ /n.c . / B C.~.M.3aBHCHT OT MaCC~. 

HenocpeACTBeHHOe npHMeHeHHe anropHTMa pa3AeneHHA cneKTpoe 
p H 11 + e P-cHMMeTpH4HOH peaK~HH 1 4 •5 1 K pp-eaaHMOAeHCTBHAM 
n03BOnAeT nony4HTb TOnbKO CYMMapH~H cneKTP npOTOHOB H aHTH
npOTOHOB I 11+- H 17--MeaoHoe/. HH)I(e ~ npHBOAHM anropHTM, no
aeonA~~HH nony4HTb OTAenbHO cneKTp~ npOTOHOB H 77 + _Me30HOB. 

4aCTI-1~e C npOAOnbH~M HMnynbCOM p L B n. C. npHCBOHM Macey 
11 -MeaoHa H onpeAen~o~M onepa~~-~~ R 77 : PL-. R" PL KaK nopeH~-
npeo6paaoeaHHe p L B C.~, M. , OTpa>KeHHe OTHOCHTenbHO p t = 0 
H o6paTHOe nopeH~-npeo6paaoeaH~o~e c MaccoH n~o~oHa e n. c . noA 
onepa~HeH R p: p L-+ R p L 6yAeM noHHMaTb Ty )l(e npo~eAypy, HO 
C MaCCOH npOTOHa. .liEnee, BBeAeM npeo6pa3oBaHHA 8 + H 8 co
rnaCHO s~pa)l(eHHnM 

SpL = RRpL , SpL = RRpL. - 17 p + p " 131 

HO)I(HO noKaaaTb, 4TO 

S ± p L = p L ± O (p L ' p t ) ' /4/ 

rFe $yHK~HA CABHra D( pL,p 
1

) onpeAeneHa nono>KHTenbHO. TaKHM 
o6paaoM, S+ scerAa yeenH4HeaeT npOAOnbH~H HMnynbc, s TO speMA 
KaK 8_ ero yMeHbWaeT. 

3an~o~weM 6ecKOHe4H~e pA~: 

00 

G = I s~. 
P m= O 

oc 

G P "" I S ~R 77 
m=O 

/51 

npeAnOnOJKHM, 4TO f+=fp + (
17

+ , f_=fp+f'l-, rAe fj(pL'p ,) 
- cneKTP 4aCTH~~ j e n.c. B cHny cOOTHOIIJeHHH Rpfp= rii 
H R" r 17+ = r 17- ' B~TeKa~~o~x H3 CP - CHMMeTpHH ' HMeeM 

4 

Gpfp -GPfp ,., fp, a r +-a r -= o. p 17 p 17 !6! 

CyMMa paeeHCTB /6/ AaeT npOTOHH~H cneKTp: 

Gpf + -Gpf- = fp. 171 

AHanorH4H~M o6paaoM MO*HO nony4HTb cneKTP 17+_Me30HOB, T.e. .. 
G,. • I S m m-o +' 

... 
- m 
0 17 - I S+Rp, 

m..O 

G f -G f = f + . " + 17 - 17 

/8/ 

/9/ 

Ta6n~o~~a 1 

HaKCHManbHO~ 4~o~cno m mu 4ne HOB DRAa / 5/ KaK $YHK~HA p L 
11 p

1 
npH ,j s = 6, 6 r3B 

p \ PL 
/r3B/cl __ /r3B/c/ 0,0 4,0 

0,0 2 1 
0,2 3 2 
0,4 4 2 
0,6 5 2 
0,8 6 3 
1 '0 8 4 
1 '2 10 5 
1 '4 12 f, 

1,6 14 7 
1,8 17 8 
2,0 19 10 

8,0 

1 
1 
1 
2 
2 
3 
3 
4 
4 
5 
6 

12' 0 

1 
1 
1 
1 
2 
2 
2 
3 
3 
3 
4 

16,0 20,0 

1 
1 
1 
1 
1 
2 
2 
2 
2 

KaK BHAHO H3 ycnosHA /4/, 4neH~ PAAOB /5/ H /8/, Ha4HHaA 
C HeKOTOpOrO 3Ha4eHHA m , fiYAYT CABHraTb npOAOnbH~e HM-me.x 
nynbC~ PL B KHHeMaTH4eCKH aanpe~eHHY~ o6naCTb, 3TO 06CTOATenb-
CTBO n03BOnAeT npeKpaTHTb CyMMHpo8aHHe B /5/ H/8/npH 3Ha4eHHH 
m = m mu<P L• p t). BenH4HH~ m mu , nOAC'-IHTaHHble c noMO~b~ ycno
BHA /4/ AJlA pa3nl-14H~X 3Ha4eHHH p L H p t, npHBeAeH~ B Ta6n. 1. 

BcneACTSHe pa3ni14HOH T04HOCTH H3MepeHHA MeAJleHHbiX nonO*H
TenbHbiX H 6~cTpbiX OTpH~aTeJ1bHbiX TpeKOB pa3yMHO BMeCTO /7/ 
H /9/ HCnOnb30BaTb CneAY~~He CHMMeTpH308aHHble Bblpa)l(eHHA /CM. 
TaK>Ke / 5 / I: 

1 -

2 tapr+-Gpf_+RpGpf- -RpGpf+l = fp• /10/ 

1 - -"2 I G 77 f + - G 77 r _ + R77 G 77 f _ - R, G 77 f + I "' r 77 + . /11/ 

CneKTpbl r + H fp 6wnH nonpaeneHbl TaKJKe c y4eTOM 4aCTH~ npH-
+ 17 MeCH K ~Me30HOB *, 3TH nonpaSKH 6wnH CAenaHbl Ha OCHOBaHHH 

cneKTpOB K ~ -Me30HOB /npeAnonaranocb o (K ~ = o(K -) =o(K ~) I, 
nony4eHHbiX B 3TOM JKe 3KCnePHMeHTe / 6I ,HeAOCTaT04HaA CTaTHCTHKa 
He noaeonHna npoeecTH pa3AeneH~o~e cneKTpoB e 12- H 14-ny4eswx 
eaaHMOAeHCTBHAx. B AanbHeHweM see BTOpH4Hble 4aCTH~bl e 3THX 

•non~TKa pa3AeneHHA cneKTpOB, COCTOA~HX H3 cneKTpoB Tpex 
COpTOB 4aCTH~ /aHTHI.IaCTH~/, B paMKaX H3nOJKeHHOrO BbiWe nOAXOAa 
oKaaanacb 6eaycnewHOH. 
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wx • 2 "'.Y"· 
0 6 "'Y"· 

f + 
Q ' + l + f+ + 

tf 
Q3 

0 QJ 

PHc. I. Becoea~ $YHK~H~ 
w17 +(P~.p~,n). onpe-
AeneHHa~ e 1121 An~ 
Pt =-0, 1 r3Bic 
Hn=2 , 6. 

~ 

PHc.2. Pacnpe,qeneHHe no x All~"+ 
MeSOHOB H npOTOHOB. nyHKTHpHa~ 
rHCTOrpaMMa - HAeHTH$H~HPOBaHH~e 
npOTOH~. 

X 

TOnOllOrH~X, npe,QCTaBll~~HX B OCHOBHOM aHHHrHll~~HOHH~e COO~TH~, 
C4HTallHCb 17 -Me30HaMH, 

An~ nocTpaeHH~ pa3llH4H~x pacnpeAelleHHH YA06Ho B~4HCnHTb 
C nOMO~b~ $OpMyll IJOI H 1111 BeCOB~e $yHK~HH: 

1'o.Nj(p~,pt,n) 
wi(p~,pt,n) = 

.1N+ (pL, Pt .n) 
1121 

rAe i\N J - 4Hcno 4aCTH~ capT a j I p H 11 +I e 3aAaHHOM HHTepea

lle p t H p L An~ TOnOnarHH n, .1N + - COOTBeTCTBy~~ee 4HCllO nOllO

~HTenbH~X 4aCTH~, KOTOP~M npH nepeXOAe B C . ~.M . 6~lla npHnHCaHa 
Macca 4acTH~~ j. 

B pa6oTe 
1

2
1 M~ npeAnOllaranH, 4To eecoea~ $yHK~H~ w 

17
+ He 

3aBHCHT OT p t 1-1 MHO~eCTBeHHO~TH. 0AHaKO OKa3aiiOCb, 4TO, Ha-

npHMep, All~ 2- H 6-lly4eB~X PP -eaaHMO,qei1cTBHH npH 22' 4 r3B/c 

3TH npeAnOllO>KeHH~ npHOllH)I(eHHO B~nonH~~TC~ TOllbKO All~ p L ~ 0 

I rAe w17 + .. 1 I, HO HeeepH~ An~ p L• < 0 lpHc. 1 I. 
Ha ~ npHBeAeH~ cenafHPOBaHH~e HHK11~3HBH~e pacnpe,qene

HH~ no nepeMeHHOH X An~ 17 -Me30HOB H npoTOHOB. nyHKTHPHOH nH

HHei1 0603Ha4eHO aHallOrH4HOe pacnpeAeJleHHe All~ HAeHTH$H~HpoBaH
H~X npOTOHOB C HMnyllbCOM pAa6. < 1,5 r3Bic. BH,QHO, 4TO BOCCTa

HOBlleHH~H cneKTp npOTOHOB XOPOWO BOCnpOH380AHT cneKTp HAeHTH-

¢lH~HPOBaHH~X npOTOHOB 8 06naCTH X < -0,8, rAe, HCnOllb3y~ KpH-

TepHH H0HH3a~HH, MO)I(HO XOpowo OTAellHTb npOTOH~ OT 17 -Me30HOB. 
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• PP( 22.4f:.BicJ 
• P P ( 21.. r~Bic J 

PHc.3. CpeAH~~ MHo*eCTBeHHOCTb 
npOTOHOB <n p> All~ TOnOJlOrHH n 
B HeynpyrHX HeaHHHrHJl~~HOHH~X 
pp /22,4 f38/c/ 11 HeynpyrHx 
PP /24 r3B/c/ B3aHMOAeHCTBH~X. 

2. HEKOTOPbiE HHTEfPAnbH~IE 
XAPAKTEPHCTHKH 

B Ta6n.2 npHBOA~Tc~ cneAy~
~He CpeAHHe xapaKTepHCTHKH pp
B3aHMOAeHCTBHH npH 22,4 f38/c: 
aj - HHKJ1~3HBH~e H nonyHHKJ1~

n 3HBH~e ce4eHH~ o6paaosaHH~ 4ac-
TH~ pa3JlH4H~X THnos; <n j >- cpeA

HHe MHO*eCTBeHHOCTH 4aCTH~ AaHHOrO THna Ha 0AHO Heynpyroe 
B3aHMOAeHCTBHe; T} j (8) - CpeAHHe AOllH nOJlHOH 3HeprHH B3aHMO
AeHCTBH~ Vs, YHOCH~e 4aCTH~aMH AaHHOrO THna: 

TJ j (s) .. 
1 l d3aJ 3-+ 

f - a...-+ d p , 
...; s d -v /13/ a In 

~ cpeAHHe 3Ha 4eHHe pt. p~ 11 AHcnepcHH D J =(< p~ > j - <p t >l ) 
06~4HO npeAnOnaraeTc~, 4TO HeaHH11rHJl~~HOHH~e TOnOJlOrH4eCKHe 

Ce4eHI1~ B pp-B3ai1MOAeHCTBI1~X paBH~ COOTBeTCT BY~HM Ce4eHH~M 
s pp -eaaHMOAeHCTBH~x np11 TOH *e 3HeprHH / 7/ · 

a~A(pp) ., " n (pp). /14/ 

Hcnonb3y~ 3TO npeAnono*eHHe, 6~na ~4HCneHa cpeAH~~ MHO*ecT
seHHOCTb npOTOHOB Ha OAHO HeaHHHrHll~~HOHHOe C06~THe <np > NA . 
= 0,61+0,01 s peaK~HH pp npH 22,4 f38/c . 3To 3Ha4eHHe cosna
AaeT c-senH411HOH <np >10 / 2= 0,62.:_0 , 01, nony4eHHoH B pp - s3aHMO
AeHCTBI1~X np11 24 f38/c 151 , KpoMe Toro , Ha PHc.3 BHAHO cosna
AeHHe B npeAenax OWH60K COOTBeTCT By~HX cpe~MHO*eCTBeHHO
CTeH npoTOHOB All~ pa3JlH4HbiX TOnollOrHH B pp /22,4 f38/c/ 11 pp 
/24 r38/c/ B3aHMOAeHCTBH~X, T. e. cosnaAaOT nDJ1YHHKJ1~3HBHble 
ce4eHH~ o6pa3oeaHH~ npoTOHOs s pp- 11 pp - peaK~H~x . TaKHM 
o6pa30M, nOJly4eHO yKa3aHI1e Ha TO, 4TO paBeHCTBO THna /14/ sepHO 
TaK*e All~ OAH04aCTH4HbiX nOJ1YHHKJ103HBH~X Ce4eHHH, 

8 

II 
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~ 

'¥ 

- + • pp ... 11 +X 

npH 22,4 f38/c 
- MOAellb 
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<0 

:ro 
>. .... 

<0 c;o 
o II 
o. ...0 < 
0 
+ I 
0') 

;T C\1 

..:r~ I' I .. , .. ..., , 
~~- 1' 

.... · • • .t "I* ~ .e + t / 00 .... , i~ ~~~ 
N + t N< 

(' 
/ 

'¥ 
._ I 2 AII'< 

b » cl* 
't:l 't:l 

-1~ 

0. 

<0 
0 

0 
+I 
0 

:r<-
>.0. 
c;i 

"' 0 
o . 
0 
+I 

:r.o 
>, <0 
c; o. 

0 

C\1 
0 

0 
:r + I 
>. ... 
c; O 

0 
N M 
-< 

~ .:: .... ·. /'~\ 
,\ 
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PHc.4. CTpyKTYPH~e ~YHK-
----- + ~HH C 0 (y • ) All~ 11 -Me-
30Hoe.CnnowH~e KPHB~e -
KBapK-napTOHHa~ MOAellb . 

lOA ... 

• J,p .. p + X 
np11 22,4 f3B/c l 811 ... 

- MOAellb 

~-

6 Mt·• 

PHc.S.CTpyKTypH~e ~YHK~HH 
f 0 (y•) All~ npoTOHOB. CnllOWH~e 
KpHB~e - KBapK-napTOHHa~ MO
Aellb. 
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•TSP--.P•X 

• TSP- n'• x 

l[/ 
-~"" - I 

\'•, \ 
,1~ • • 

P11c. E. CTpyKTYPHble 4>YHK~1111 f (y *) 
AJlA ""' -Me30H08 11 npOTOH08. 
CnnOWHble KP118ble - K8apK
napTOHHaA MOAenb. 

I P P • n ·· x 

t 
.. ' n"" U 4 r:.vt ....__ ,.• · .. , . 

~ 
"' ~ I ...... 
"' 100 I . . .. I 

~~ I 
I • • 

1r 
. • I , t • ••••• I 

:b.· + \ 

~ • .. .., 
._1> t I • I 

I + • t 
I 

-f."- t t ~ 1D I ' t 
t + t t f 

O.ll ·2,9 ·ll -S I S tll 2$ 
~· 

P11c.?. HHeapl1aHTHoe, A8d*Ab1 
A11~epeH~I1anbHOe ce4eHI1e 
PO*AeHI1A " + -Me30H08 KaK 
$YHK~11A y* 8 pa3HbiX 11HTep-
8anax p~: • j), ... o,~ r3B/c,A= 
= o, 121.:_0,004;o p1 ~o.~ r3B/c, 
A = 0,080.:_0,006; ' Pt = 

= o,6 r3B/c, A .. 0,080+0,010; 
vi>,= 0,8 r3B/c, A= 0-;210+ 
+0,020; • Pt r1 ,0 r3B/c, A-;; 
-;; 0,290.:_0,030. 

3. HHBAPHAHTHbiE tlH~EPEHI..IHAJlbHbiE CE4EHH.fl 
HHKno3HBHOrO H nOJlYHHKa03HBHOrO PO~tlEHHR 
" + -ME30HOB H nPOTOHOB 

H3no*eHHaA 8b1We MeTOAHKa pa3AeneHI1A cneKrpo8 no380nAeT Ae
TanbHO 11CCneA08aTb OC06eHHOCTI1 11HKn~3118HOrO /nonyi1HKn~311BHOrO/ 

o6pa308dHI1A ""'-Me30HOB 11 npOTOH08 8 Hawe~ peaK41111. Ha pl1c.4-6 
+ np11 BeAeHbl CTPYKTYPHble $YHK41111 f n (y *) 11 f(y *) AJ1A rr - Me30HOB 

11 npOTOH08. BHAHO, 4TO C POCTOM MHO*eCT8eHHOCTI1 cneKTp npOTO
H08 CABI1raeTCA K ~eHTpanbHO~ o6naCTI1, a A114>PdK~110HHbl~ n11K cy
~eCTBeHHO naAaeT no eeni1411He, 4TO YKd3b18deT Hd MeHbWY~ nepH4>e
pi14HOCTb C06b1TH~ 6onbWO~ MHO*eCT8eHHOCTH. n11K np11 y * = -1,7 
AJlA " +_Me30H08 8 A8yxny4eBbiX C06wTI1AX, CBASdHHbl~ C Al1$pdK~He~ 
npOTOHa*, npi180A11T K cy~eCT8eHHOMy yBenH4eHI1~ K03~411eHTa 

*tleyxny4eBble C06wTHA Ad~T OCH08HO~ 8KndA /2,5 M6/ 8 Ce4e
H11e A11$pa 1<41111 I 1 I 
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dCI1MMeTpl111 

A "' 
N +- (y * < 0) - N +- (y • , 0) 

N + (y * < 0) + N +- (y ~ .... 0) /15/ 

e 3TI1X co5~>~THAx. C APYro~ CTOPOH~>~, CI1CTeMaTH4ecKoe yMeHbWeHHe 
K03$$H~HeHTa dCHMMeTpHH A C POCTOM MHO*eCTBeHHOCTH CBA3dHO, 
nO-BHAHMOMy , C yeenH4eHHeM 8KndAd aHHHrHnA4HOHHbiX KdHdnOB 
H yMeHbWeHHeM nepH~epH4HOCTI1 83dHMOAe~CTBHH. 

B pafore '
9 1 

Mbl HccneAOBanH 3aBHCHMOCTb eenHI.lHHbl A or none
pe4HOro HMnynbca p 1 H o5Hapy~HnH, 4TO OHa yeenH4118aercA c po
CTOM p . 3ror pe3ynbTdT nOAT8eP*AdeTCA AdHHbiMH, npHBeAeHHbiMH 
Ha pHc.

1

7 /eM. raK*e ra6n.3/ * · B paMKax KBapK-naproHHbiX MOAe
ne~--erQ MO*HO HHTepnpeTHP08dTb KdK YKd3dHHe Hd o5pa308dHHe 
CTPYH, C8A3dHHbiX C eaneHTHbiMH KBdPKdMH, HnH Hd 3dMeTHy~ nono
*HTenbHy~ KOppenA411~ npOAOnbHbiX H nonepel.lHbiX HMnynbCOB BdneHT
HbiX KBdPKOB. 

tl8a*A~>~ AH$4>epeH~HanbHoe HH8apH a HrHoe ce'-leHHe peaK4HH PP~P + X 
KdK 4>YHK~HA y* np11 <!>HKCHP08dHHbiX 3Ha 4eHHAX p t npH80AHTCA Hd 
PHC.8. nono*eHHA MdKCHMYM08 8 3THX pacnpeAeneHHAX CHCTeMdTH-
4eCi(i:;' CABHrdiCTCA K 4eHTpy C POCTOM P 1 • 11HrepecHO OTMeTHTb, 4TO 
YABOeHHOe 3Hd4eHHe CTpyKTYPHO~ ~YHK~HH B ~eHTpdnbHO~ o6nacTH 
AJlA pa3HbiX HHTep8ano8 p 1 xopowo co rnacyercA co crpyKTYPHO~ 
4>YHK~He~ npOTOHOB 8 pp-83dHMOAeHCTBHAX npH 24 r3B/c, 8 4dCT
HOCTH, npaKT114eCKH coenaAa~r nonHble ce4eHHA ofpa308dHHA nporo
HOB np11 y *.,0, pd8Hble 

do 
2· --1 * = 4,42+0,24 M6, 

dy* y =0 -
d u 
~ly*=o-= 4,3l.:_O, 18 M6 

AJlA pp /22,4 r38/c/ H pp/24 r3B/c/ COOTBeTCT8eHHO. 
CpaeHeHHe HdWHX npOTOHHbiX cneKTP08 c AdHHbiMH 8 pp/24 r3B/c/ 

8 OCnaCTH AH$PdK41111 3dTPYAHeHO, nOCKOnbKY 8bi60p 6onee WHPOKOro 
HHTep8ana ~y* 8 HaweM cny4ae npH80AHT K ycpeAHeHH~ Ha5n~Aae
Mblx 8 pp/24 r3B/c/ nHK08 I B I . 

CnnowHble KPHB~>~e, npHBeAeHHble Ha pl1c.4-6, nony4eHbl c nOMO~b~ 
K8apK-napTOHHOH peKOM6HHa~HOHHOH MOAenH /10 ' . DAHH H3 HeAOCTar
KOB MOAenH 3dKn~4deTCA B TOM, l.lTO OHd 8 npHH4Hne He B COCTOA
HHH OnHCdTb AH$PdK4HOHHY~ AHCC04Hd411~, n03TOMy nony4eHHble B MO
AenH pacnpeAeneHHA 6blnl1 HOPMI1P08dHbl Ha Heynpyroe Ce4eHHe peaK-
41111 pp/22,4 r3B/c/ 6e3 AH<!lPdKI~HH. BHAHO /eM. PHC.4-6/, 4TO 
MOAenb Ka4ecreeHHO onHCbl8aer 3KcnepHMeHranbHble pacnpeAeneHHA. 

* YeenH4eHHe A 8 HHTepeane 0 , 1 ~P,S 0,2 r3B/c CBA3dHO 
C 8KndA0M "+ _Me30H08 OT AH$PdK41111 npoTOHa. 
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P~c.8. HHeap~aHTHoe, ABa*A~ A~~e
peH4~anbHOe ce4eH~e PO*AeH~A npo
TOHOB KaK 4>YHK4~A Y *" B pa3H~X 
~HTepeanax p ~ . 

3aMeT~M , OAHaKO , 4TO MOAenbH~e 
CTPYKTYPH~e 4>YHK4~~ BC~AY Y*e npo 
TOHH~X ~ W~pe "+-Me30HH~X 3KCne
p~MeHTanbH~X cneKTpoe. Cornac~e 
MOAen~ C 3KCnep~MeHTOM MO*HO 
yny4W~Tb np~ COOTBeTCTBY~~eH MOA~-

4>~Ka4~~ pacnpeAeneH~~ eaneHTH~x 
~ MOPCK~X KBapKOB ' 11 

4. BbiBOAbl 

Ha OCHoBaH~~ CP -c~MMeTp~~ pea K-
4~~ pp np~ 22,4 f3B / c npoeeAeHO 
pa3AeneH~e cneKTPOB npOTOHOB ~ "+_ 
Me30HOe. HeKOTOp~e cpeAH~e xapaK
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•/t •II c Q.8 f3B/c 

ttl • P, •1.0 f3B / c 

••••• ~t t t t 

··t·~\j 
~:~ 

t 
21; a" · · · t ·'· ~ ·1 'v

11
• 

Tep~cT~K~ 3T~x cneKTpoe np~ BeAeH~ e Ta6n. I. 0TMe4aeTCA paeeH
cTeo nony~HKn~3~ BH~X Ce4eH~H PO*AeH~A npOTOHOB B peaK4~AX 
pp /22,4 f3B/c/ ~ pp /24 f3B/c/. 

nony4eH~ ~HKn~3~BH~e ~Heap~aHTH~e A~~epeH4~anbH~e Ce4eH~A 
06pa30BaH~A "+ -Me30HOB ~ npOTOHOB KaK 4>YH K4~~ y • B pa3H~X 
~HTepeanax pl.nOAT BeP*AaeTCA pOCT K03~4~eHTa ac~MMeTp~~ 
c yeen~4eH~eM pt. HHKn~3~BH~e ~ nony~HKn~a~eH~e pacnpeAeneH~A 
no y * cpaBH~Ba~TCA C KBapK-napTOHHOH MOHTe-Kapno MOAenb~. Mo
Aenb Ka4eCTBeHHO on~c~eaeT 3Kcnep~MeHTan bH~e AaHH~e. 

ABTOP~ e~pa*a~T ceo~ 6naroAaPHOCTb nepcoHany, o6ecne4~eweMy 
pa6oTy ycKop~TenA Y-70 HHcT~TyTa ~3~K~ e~coK~x 3Hepr~H ~ KaHa
na N'9, TeXH~4eCKOMy nepCOHany YCTaHOBK~ 11 Jl~AM~na11 , a TaK*e 
na6opaHTaM ecex ~HCT~TyToe aa o6pa6oT Ky AaHH~x. AeTopaM np~ATHO 
TaK*e no6narOAaP~Tb COTPYAHHKa HHCT~TyTa ~3~K~ B~COK~X 3Hepr~H 
T6~nHccKoro rocyAapcTeeHHoro yH~eepc~TeTa H.K.Ky4HA~ aa nocTOAH
H~H ~HTepec ~ noMO~b a pa6oTe. 
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