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1. BBE,QEHHE 

npo~ecc~ MHO~eCTBeHHOrO o6pa30BaH~R 4aCT~~ B CTOnKHOBeH~RX 
6~cTp~x aAPOHOB c aToMH~M~ RAPaM~ npeACTaenRIDT 3Ha4~TenbH~A 

~HTepec KaK C T04K~ 3peH~R ~3y4eH~R MexaH~3Ma B3a~MOAeAcTB~R, 
TaK ~ nopoiD BeCbMa HeO~~AaHH~X CBOACTB RAePHOA MaTep~~ /CM,, 
Hanp~Mep, '1/ /, HeCMOTPR Ha OTHOC~TenbHO 6onbWOe KOn~4eCTBO 
HaKonneHHOA 3KCnepHMeHTanbHOA ~H~OpMa~~~.AaneKO He BCerAa 
MO~HO ee C4~TaTb AOCTaT04HO nonHOA ~ ~C4epn~ea~~eA. B 4aCTHo
CTH, Mano 3KCnep~MeHTanbH~X AaHH~X, KaCaiD~~XCR npOTOHOB, ~c

nycKaeM~X e nonHoM ~HTepeane yrnoe 3M~CCH~, a TaK~e 3ae~c~
MOCT~ HX OT MHO~eCTBeHHOCT~. KpoMe TOrO, npeACTaBnReT ~HTepec 
BOnpoc 0 CHCTeMaTH3a~~~ 3Mn~pH4eCKOA HH$OpMa~HH B BHAe MOAenb
HOro onHcaH~R $eHoMeHonor~4ecKoro THna. 

B HacTOR~eA pa6oTe np~BeAeH~ pe3ynbTaT~ ~ccneAOBaH~R 3Hep
reTH4eCK~x cneKTpOB npoTOHOB /3Cn/, HCnycKaeMbiX B peaK~HRX 

p + Xe _, k • p + .... /1/ 

npH 2,34 r3B/c (kd79) ~ 

" +Xe--k·p+ ... /2/ 

npH 9 r3B/c (k= h17).3Kcnep~MeHTanbHble AaHHble nony4eHbl npH no
MO~~ 26-n~TpoeoA KceHoHoeoA ny3~PbKoeoA KaMep~ OHRH /KnK/. 

2. 3KCnEPHMEHTAnbHW~ MATEPHAn 

B pe3ynbTaTe npocMoTpa 2 T~CR4 cTepeocH~MKOB c KnK, o6ny-
4eHHoA B ny4Ke npOTOHOB C HMnynbCOM 2,34 r3B/c, 6~no B~6paHO 
508 co6~T~A T~na /1/. np~ npOCMOTpe 15 T~CR4 CTepeocH~MKOB KnK, 
o6ny4eHHOA 7T--MP.30HaMH C HMnynbCOM 9 r3B/c, 6~no OT06paHO 
1637 co6~THA THna /2/. Bo ecex e~6paHH~x co6~T~Rx onpeAenRnocb 
4Hcno c.neAOB npoTOHOB c 3Hepr~eA E k 2:.30 M3B, ocTaHaen~eaiD
~~xcR B KaMepe. 3To 03Ha4aeT, 4TO eepxHee 3Ha4eH~e 3HeprH~ 
npOTOHOB E k max 6blno paeHo 150721 0 M3B, B 3aB~c~MOCT~ OT 
yrna 3M~CC~~ Op B na6opaTOPHOA CHCTeMe OTC4eTa /n.c./, np~-
4eM AnR cosO p = -0,27 0, 2 Ek max= 150 M3B, AnR !cosO pI =0,6 71 
Ek max= 21 0 M3B. H~~Hee 3Ha4eH~e 3HeprH~ E k =30 M3B Bbi6paHo 
~3 TaK~x coo6pa~eHHA, 4To6~, eo-nepe~x, cpeA~ ~ccneAyeM~x 

npOTOHOB 6~n MHHHManbH~A $OH OT RAepHO-~cnap~TenbHOrO npo~ecca 
H, eo-BTOP~X, 4T06bl annapaTypH~A 3$$eKT, o6ycnoeneHHbiA B3a~M-
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HbiM HaJlO>KeHHeM KOPOTKHX Clle,QOB B npO€K1.4HH CHl-IMKOB, 5bl11 npe
He5pe>KI<IMO Mall, 

Bo ecex e~6paHH~x npH npocMoTpe cny4aRx ~3aHMOAe~CTBHR /1/ 
H /2/ H3MepR11HCb ,QilHH~ npo6era npOT~HOB H yrll~ HX 3MHCCHH. 
no .QilHHaM npo6era onpe.QellRJlacb, cor nacHo 121, KHHeTH4ecKaR 
3HeprHA npoToHOB Ek. B Clly4ae peaK1.4HH /1/ 6~110 H3MepeHo TaKHM 
o6pa30M 1308 C11€,QOB npOTOHOBj ,QilR peaKt.4HH /2/ aHa110rH4HOe 
4HCnO paBHO 4510, 

3. 3ABHCHMOCTb 3Cn OT MHO~ECTBEHHOCTH 

~llR OnHCaHHR 3aBHCHMOCTH 3HepreTH4€CKH~ cneKTPOB npoTOHOB, 
HCnycKaeM~X 8 peaK~HRX /l/ H /2/. OT HX 4HCJ1a k npHM€HR€TCR, 
KaK H pattee /3/ , Be11H4HHa 

'E ) _ 1 Np(Ek,I'10, k) /r 8-2 -1 I 
P ~ -' • 3 cp , 131 

k 1}·1'10. l'iE N P (k) 
r,Qe p - HMny.ribc npoToHa /e n.c./; Ml = 2rr; AEx= 20 M:18; 
NP (Ek,L\0, k) - 414C110 npoTOHOB c 3HeprHe~ E 11 /e n.c./ 8 AaH-

2 
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~~r !HJ~ lB,>O 1 1 
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to'i----11'1' I • I 1 

4, 

·. 
~ cos8p<0 

~1 
~ 

100~ I .1. 1. :L [L\. w· 
~ll Jf-+Xe-kpt ... 

tdl 
0 

p•Xe -J<.p+ .. 
PP = 2 34 N!i.: 

~ 
!7-~9raB,t 

• k = 1;2 

~ 
• k= 1+3 

0 3;4 
0 4~6 

6 5+9 
A ?+!? 

50 100 1 ;a £.1'138) 100 50 100 150 EKN38J 

PHc. I. 3aaHCHMOCTb aeJlH"'HHbl p (E k ), onpe,o;eJleHHOH Ha oc

~ /3/, OT KHHeMaTHt:IecKOH 3Hepqm Ek npoToHoB, 

HCTIYCKaeMbiX Ha3ap; (cos0p<0) H anepe,o; (cos(;lp ~0) B Jl,c, 

BO B3aHMO,ZJ;eHCTBHHX p + Xe .... kp+... rrpH 2,34 r::~B/c /a/ 

11 17- + Xe .... kp + ... npH 9 r::~B/c /6/ IIPH pa3JlH"'HbiX 

3HatJeHH:HX 'lliCJla k . 

' ? 
~t 

r 

'; 

l 

Ta6JlHQa I 

3Hat:IeHHH TeMnepaTypbl £o(k), onpe,ZJ;eJleHHOH B COOTHOWeHHH 

/5/, OT t:IHCJla k npOTOHOB, HCTIYCKaeMbiX Ha3a,ZJ; (cos0p<0) 
H anepe,o; (cosO > 0) a Jl,c, a peaKQHRX I I I H /2/ 

p-

PeuQJIII I( 

P+ll• I<Pt- 142 
2 l'dlo 

3t4 

5to9 

1•9 

~·+Xf•l<l'._ I+3 
tl'd/o 

w 

7•17 

1•17 

(OSIJII C.(l() /M3B/ J:,jn 

1lO 
40 
.->' 
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<0 
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co 
JO 
co 
JO 
<0 
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72,3±,19,4 
43,2t,19,8 
65,1:t,I2,1 
30,7:t,7,8 
44,8.t.7 ,9 
30,8;t,I2,4 
64,0t,II,2 
31, 7:t,4, 7 

62,7:t,I0,2 
42,4:t,7 ,5 
62,7:t,7,9 
36,5:t,5,2 

5'?,t~8,8 
~B,6:t,6,0 
59,8.t.8,9 
41,2t,5,3 

1,3/2 
0,9/2 
0,5/2 
2,2/2 
0,3/2 
1,2/2 
O,I/2 
1,6/2 

0,5/2 
0,2/2 
0,4/2 
1,3/2 
0,5/2 
0,2/2 
0,2/2 
0,7/2 

x 2 In - 3Hat:IeHRR TecToso:H cTaTHCTHKH x 2 rrpH n cTeneHhx 
n n 

CB060Ablo MHTepBaJl 3Hat:IeHHH 3HeprHH IIPOTOHOB, B KOTOpOM npOH3-

BO,ZJ;HJ10Cb cPHTHpoaaHHe 3KcnepHMeHTaJ1bHhiX ,o;aHHhiX cPOPMYJlOH I 5/, 
E k = /50.;.130/ M::~B. 

HOM HHTepeane !'iE k ; N p (k) - 4HC110 ecex npOTOHOB C E k ::_ 
> 30 M38. 3Ta ee11H4HHa cneAY~~HM o6paaoM CBR3aHa c pellRJH
BHCTCKH HHBapHaHTHbtM 3$4leKTHBHbiM ce4eHHeM /PH3C/ E • ....!!...£ 

t dp3 
IE t - nonHaR 3Hepn.-tR a n.c./: 

p (E ) = 1 . E t f d 3a dG ' /4/ 
k a(k)<np(k)> dp3 

rAe a(k) - 3$4)eKTHBHOe Ce4eHHe B3aHMO,QeHCTBHR /1/ ~ /2/; 
< nk (k)>- cpeAHee 3Ha4eHHe 4Hcna HcnycKaeM~x npoToHoB c E k ;: 
~30 M38 e 3THX eaaHMO.QeHcTBHRX, 
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I 

Ha p~c.1a,6 noKa3aH~ nony4eHH~e 3Ha4eH~R 8en~4~H~ p(Ek) 
np~ pa3m14HbiX 4~cnax k npoToHoB, ~cnycKaeM~x enepeA: cosO ~ 0, p-
~ Ha3aA: cos0p<0 18 n.c,l, 8 peaK~~RX 111 ~ 121 COOTBeTCT-
8eHHO, 3T~ 3Ha4eHHR MOIKHO on~CaTb, KaK ~ paHee 

1
3,', 3a81-1CI-1MOCTbiO 

p (E k) = a· exp (-E kIt 0 (k)) . 151 

3AeCb a 11 c 0 (k) - napaMeTp~, nony4aeMble nyTeM cTaT~-tCH14ecKoi1 
nOArOHKI-1, 

3aBHCHMOCTb napaMeTpa t 0 (k), 4aCTO Ha3~BaeMOrO TeMnepaTy-
poi1, aT 4~-tcna k npoToHoe, ~-tcnycKaeM~x Ha3aA (cos8P<0) "'ene-
peA (cos0p~0) B peaK~I-IRX 111 1-1 121, ~-tnniOCTPI-IPYIOT rpa~~-t4eCKH 
pHcyHKH 2a (cosO P <0) "' 26 (casU 

11 
:;: 0). CooTeeTCT8YI0111He 4Hc-

neHHble AaHH~e noMellleH~ 8 Ta6n. 1 • Ha p~-tc. 2a noKa3aHbl TaKIKe 

"· ~ 
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• p+Xe- kp~,, 

cosB,.~O 

I [ 

• .I*+Xa-k~·, 
p-2.34(~ 

o x-+xe-/cp+· 
p-Hr~ 

A J+Pb-kp+"· 
p-3.7 fiBic 

• X'+Xe-kp+'" 
p- 9fi8,t 

cos~<O 

~r 
ffif b l 
!n~IJ, d-~ 
.0• +. ff ' 
20 

5 10 I< 15 
ol_ -

5 TO k 15 

PHc,2, 3aBHCHMOCTb rrapaMeTpa t 0 ~YHK~HH /5/ OT 
'IHCJia k rrpOTOHOB c :meprHeH Ek ,;, I 50 7) 30/ M3B, Hcrryc
KaeMbiX Hasa,o;, cos81! < 0 /a/, H errepe,o;, cosOP?: 0 
/6/, B peaKI..(HRX p + Xe -> kp + ... ITPH 2,34 r3B/c H 
rr- + Xe -> kp + ... rrpH 9 r3B I c. flpHBe,o;eHbJ TaKJKe 
pe3yJibTaTbl 0 OTHOCRiliHeCR K rrpOTOHaM H3 peaKI..(HH: 
,+ + Xe rrpH 2,34 r3B/c /3/ ' ,-+xe rrpH 3,5 r3B/c /3/ 

H rr-+Pb IIPH 3,7 r3B/c 14
/ 

... 

3Kcnep~o~MeHTanbHble AaHHble, nony4eHHble npH ~-tccneAoBaH~-t~-t peaK~"'"' 

rr- + Pb ... kp+ ... np~-t 3' 7 r3Bic 141, a TaKIKe rr + + Xe-+ kp + ... 
np~-t 2,34 r3Bic"' ,-+XB->kp+ ... np~-t 3,5 r3Bic 131• CneAyeT 
nOA4epKHYTb, 4TO np~-t8eAeHHble peaynbTaT~ nony4eH~ np~-t ~~-tT~-tpoea

HHH 3aBHCI-1MOCTI-1 OT E k eenH4HH~ p (E k), onpeAeneHHOi1 Ha OCHOBe 
131, e ~-tHTepeane E k =15071301 M3B, 4TO noaeonReT 6onee aAe
KBaTHo cpaeH~-tBaTb ~-tx c aHanor~-t4HbiM~-t peaynbTaTaMH APYrHx as
Tapas I eM. , Hanp~-tMep, 15

•
61 I. 

4. 3ABHCHMOCTb 3HEPrETH4ECKOrO CnEKTPA nPOTOHOB 
OT YrnOB 3MHCCHH 

3aB~-tCI-1MOCTb 3Cn OT yrn08 0
11 

3MI-1CCHI-1 npOTOHOB 8 n,C, npeA
CTaeneHa B 81-!Ae ~YHK~I-111 131 

p*(Ek)= 1 .~~cosOP) lr3B-2 cp-1 I, 161 
p o~'lfl. tlE k NP (cosOP) 

rAe NP (E k, cosO P) - 4~-tcno npoToHoe c 3HeprHei1 E k , aaKnl04eHHOi1 
B AaHHOM 1-!HTepeane flEk, 1-1 KOCI-IHYCOM yrna 3MI-1CC~I-1 B 1-!HTepeane 

tl cosOP = 0,4 An.R peaK~"'"' 11 I "' tl cosO p= 0,2 e cny4ae peaK~"'"' 121; 
NP ( cosOp)= I NP(Ek, cosOP). 3Ta ~YHK~~-tR cneAYIOUI~-tM o6paaoM 

CBR3aHa C PJ:tc: 

1 d 3a 
p * (E ) = • E f --dfl , 

k a, < n ( cos 0 ) > t dp 3 
171 

In p p 

rAe < np (cos0p)>- cpeAHee 3Ha4eH~-te llaCTOTbl 3MI-1CCI-1:.1 npOTOHOB f' 

c E k ?, 30 M3B, AnR KOTOPbiX" cosO Jl .:S tl cosOP ; _ a in - nonHoe 
Ce4eH~-te HeynpyrHX B3a~-tMOAeHCTBHH npOTOHOB 1-1 rr -Me30HOB C RApa
MI-1 KCeHOHa COOTBeTCTDeHHO AnR peaK~I-11-1 11/ 1-1 121. 

~13MepeHHble 3Ha4eHI1R eenl-14~-thibl p'*(E k ) noKa3aHbl Ha p~-tc. 3a-e 
nnR peaK~I-11-1 111 1-1 121. 3TH 3Ha4eHHR TaKme OKa3anOCb B03MOIKHbiM 
onHcaTb npH noMOUI~-t npocToi1 MOAenH: 

p*(Ek )= a*.cxp(-Ek/f~(O)), 181 

rAe a* 11 c~(O) - napaMeTpw, onpeAenReMwe npH ~HT~poeaHHH 
3KcnepHMeHTanbHbiX AaHHbiX, 

B peaynbTaTe npoBeAeHHoro cTaTHCTH4ecKoro aHanH3a nonylleHbl 
4HCnBHHble 3Ha4eHHR TeMnepaTypbl f;(m, COOTDeTCTBYIOUIH8 pa3ni14-
HbiM yrnOBbiM HHTepeanaM flcos0p npOTOHOB, HCnycKaeMbiX DO 
E3ai-1MOAei1CTBI-1RX 111 H 121. 0H~-t npHBeAeHbl Ha pHc,4 H B Ta6n.2,3. 
fla p~-tc, 4 HaHeCeHbl TaKIKe aHanOrl1liHble f.laHHble, OTHOCflllll-18-

---- + 1 31 /3/ CA K peaK~HAM: rr +Xe np~-t 2,34 r3Bic' , rr-+Xe np~-t3,5 r3Bic 
~1 ,- + C np~-t 5 f3B/c 

171 
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a',·.----,---.-----r---, 
g>rE,J 
traB-'cp'J 

··~it~-+-~---

~~~ ---
111-p;x;~p.~ -- 11 tf t 1 

op,·
2

r~! l ~ ll 
A -Q2+-Q6 I 0 
X -Q6+-t 

_, _o -lrr- lllJ f{j_ 
15lf£.P'1a81 

a 

~Nt~ 
1f+Xe-p+ ... 

Pr-9 f3Btf_ 

• cos8p• t + aa 
0 08+0.6 
A 0.5 +0.4 
X 0.4 +02 
D 0_2 ~ 0 

0 so m 150 £.r(l'1a8J 

B 

6 

f02 

rf'CE~J 
-2 .f 

(fiB cpl 

/0 ---- ---------

JT-+Xe -p+ .. 
P.r=9f3BJ 

ecos~ •0+-02 
0 -Q2+ -04 
~ -a4 • -o.6 
X -06+ -QB 
o -as •- t 

~~ i j 
t6'1 L .L t50 c.fH381 

6 

PHc, 3. 3aBHCHMOCTb senH'IHHbi 
p *(E k), onpeAeneHHOH Ha OCHOBe 

/8/, OT KHHeTH'IeCKOH 3HeprHH 

E k npoTOHOB, HCnycKaeMbiX 
B pa3nH'IHhlX HHTepsanax yrnos 

Op 3MHCCHH npOTOHOB, B peaK-
1.\HHX: p + Xe -+ p + •. • npu 

2,34 r3B/c /a/; 77-+xe ... p+ ... 
npH 9 r3B/c H yrnax Op 3MHCCHH 
npoTOHOB, An~ KOTOPbiX COS0p < 0 
/6/; 77- + Xe -+p+ ... npH 9 r3B/c 
H yrnax Op 3MHCCHH npOTOHOB, 

An~ KOTOpbiX COS0p ~ 0 /s/, 

"~-' :_,: __ ·_', . ,, 
_, 

'{ 
·~;_, 
.¥t 

?-

. ~) 
1) 

. .., 

t: 

<J 

PHc.4. 3asHCHMOCTb napaMeTpa £ 0 ~ 
--- (ffl£3) 
IPYHKL\HH /8/, onHCbisaro~etl 
3HepreTH'IeCKHe cneKTPhl npo-
TOHOB H3 peaKI_\HH p + Xe 
npH 2,34 r3B/c H 17- + Xe 

• p +Xe, 2_3~~ 

.I 
npH 9 r3B/c, OT yrna Op 
3MHCCHH npOTOHOB B n,C, 

3HepreTH'IeCKHe HHTepsanbi, 

• T~Xe, 2JH~ 
0 '/f-+xe, 3.5 r~ 
x ,--t C ,- 50 fiB!c 
•1T-+Xe 90 r38/, 

801 ' 

], # 
nl1~ 1 t no KOTOPb~ onpeAen~nHcb 3Ha

'leHH~ ( 0 , yKa3aHbi s Ta6n. 2, 3 • 

_J__ ....J. .. ~ - _....L....-...., oL-~- , --~- -~ 
-1 0 cosBp 1 

TaonHL\a 2 

3Ha'leHH~ TeMnepaTypbi l 0 (()), onpeAeneHHOH l}!opMynotl /8/, 
COOTBeTCTByro~e pa3nH'IHb~ yrnoBb~ HHTepsanaM !\COSO p 

npoTOHOB, HcnycKaeMbiX B peaKu;HH /I / H HMero~x 3HeprHIO 

B HHTepsane i\E k 

.4a75~.,o ~f"/M3B/ £.•(0~) /M3B/ .t~/n 
I.0,8 50+!50 75,B,1II,8 0,&/3 

O,Bt0,6 50+130 63,9:17,9 0,2/.2 
0,6+0,4 50+130 53,I;t:I0,8 0,6/.2 
0,4+0,2 50+!30 47,I;t8,5 0,7/.2 
0,2.0 50+IIO 36,0;1:6,0 0,2/I 
Ot- -0,2 50tUO 37,6±9,7 0,3/I 

-0,2+ -0,4 50f.I30 39,3;1:7.6 0,2/.2 
-0,4+ -0,6 50f.I30 30,5;1:9,8 I,0/.2 
-o,s. -0,8 50f.I30 23,0;1:9,2 O,I/.2 
-0,8+ -I S0.! 50 I8,B,15,I I,I/3 

r 

x2/n - 3Ha'leHHH TeCTOBOH CTaTHCTHKH x2 n 
npH n cTeneH~x 

csoifoAbi• 
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Ta6Jm~a 3 

3HaqeHHa TeMnepaTypbl c0(0), onpe~eneHHOH ~opMynoH /8/, 
COOTBeTCTBYIO~e pa3nHqHbiM y:rnoBbiM HHTepBanaM /).COS 0 p 
npoTOHOB, HcnycKaeMbiX B peaK~HH I 2/ H HMeiO~X :3Hep:rHIO 
B HHTepaane f'\.E k 

4COS(/,P AEI( /M:=~B/ t; (1,./!M::~B/ 1.:,/A 
1+0,8 50+150 98,4;!;12,8 0,2/3 

o,a.o,6 50+130 60,4;!;9,7 0,5/2 
0,6+0,4 50ti30 55,0;t10,8 0,3/2 
0,4+0,2 50+130 44,7±,9,8 0,8/2 
0,2+0 50tiiO 53,0;t9,2 0,3/I 
0+ -0,2 50tiiO 38, 5±,!2 ,0 0,3/1 

-0,2+ -0,4 50+130 41,1±,9.7 0,9/2 
-0,4+ -0,6 50+130 38,9±,8,6 0,6/2 
-O,Gt -0,8 50+130 37,8,t9,9 0,4/2 
-o,a. -I 50+150 38,918,2 I,0/3 

X 2jn - 3HaqeHH'H: TeCTOBOI1 cTaTHCTHKH X 2 npH n cTeneHax 
cao68~&1. n 

AaHH~e HaCTOA~e~ pa6oTbl Kaca~TCA ~HTepeana K~HeT~4ecKo~ 
3He~r~~ npoTOHOB Ek>50 M3B, cornacHo ynoMAHYT~M e~we coo6pa
meH~AM. BepxHee 3Ha4eH~e 3Toro ~HTepeana yKa3aHo e Ta6n.2,3. 

5. 3ABHCHMOCTb TEMnEPATYPM 3Cn OT 3HEPfHH 

B paMKax ¢eHoMeHonor~4ecKoro on~caH~A 3Kcnep~MeHTanb HbiX 
AaHH~x, Kaca~~~xcA 3HepreT~4eCK~x cneKTpoe npoToHoe, ~cnycKae

"lbiX B 3aAH~~ nonyc$epy B CTOflKHOBeH~AX 6~CTPbiX aApOHOB C aToM
H~M~ AAPaM~, npeACTaenAeT ~HTepec 3aB~C~MOCTb TeMnepaTyp~ c~ 
oT 3Hepr~~ nepe~4Horo aAPOHa, ~H~~~~PY~~ero peaK~~~. TaKaA 
3aB~C~MOCTb, BbiTeKa~~aA ~3 AaHHbiX, nony4eHHbiX B HaCTOA~e~ pa-
6oTe, a TaKme ~3 6onee paHH~x pe3ynbTaToe 131, noKa3aHa Ha 
p~c. 5 np~ 3TOM napaMeTp c ~ ycpeAHeH no seeM 3HalleH~AM 4~c
na k npoTOHOB c 3Hepr~e~ Ek =/50~130/ M3B, ~cnycKaeMbiX El 3aA
H~~ nonyc¢epy (cosOP<O) B n.c. Ha 3TOM me p~CYHKe HaHeceHbl 
3Ha4eH~A c~, OTHOCA~~eCA K npOTOHaM, ~cnycKaeMb~ nOA yrnoM 
op = 162 ° /e n.c./ ~3 AAeP c. Cu ~ Pb,o6ny4eHHbiX npOTOHaM~ 
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,., 

PHc. 5. 3aBHCHMOCTb napa~teTpa t ~ 

~YHK~HH -- exp (-E k I' 0), onHCbi
BaiO•eA 3Hep:reTHqecKHe cneKT
pbi llpOTOHOB, HCilYCKaeMbiX B 
3a~HIOIO nonyc~epy /a n.c./, 

~r-r-r-~~~~~~~ 

B peaK~Hax p + Xe-+ p ~ ... 
npH 2,34 r3B/c H IT- +Xe •P+··· 
npH 9 r3B/c, OT HMnynbCa p 
a~poHa, HHH~HHpyw.e:ro B3aHMO
,LJ;eHCTBHe. 

f't38 

su 

40 

30 

C HMnynbCOM 2,2; 6 H 8,5 f3B/c' 6 '. 20 
MomHo 3aMeTHTb, 4TO npH AOCTHr
HYTO~ T04HOCT~ 3KCnep~MeHTanb

HbiX AaHH~x eenH4HHa c 0 He 
3aBHCHT OT HMnynbCa p aApoHa, 
Bbl3b1Sa~ero B3a~MOAeHCTBHe, 
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~ 
t ~ , 

--
e-Pb 
•-Xe 
A-Cu 

o-C 

C03~<0 

no KpaHHe~ 

3,5 f38/c. 
Mepe ,qnA p::: 
Henb3A TaK>Ke 

0a I 2 3 4 5 P rr~J 10 

rOBOpHTb 0 3aB~C~MOCTH c0 H~ 

OT AApa-M~WeHH B WHPOKOM 
HHTepeane H3MeHeHHA Maccoeoro 
4Hcna (C, Cu, Xe, Pb), HH oT 
np~pOA~ nepBH4Horo aAPOHa /IT± 
Me30H~, npOTOH~/. 

6, BbiBOAbl 
·" 

nony4eHH~e B HaCTOA~e~ paOOTe pe3yflbTaT~ HCCfleAOBaHHA 3Hep
reTH4eCKHX cneKTpOB npoTOHOB, HCnycKaeM~X BO B3aHMOAe~CTBHAX 
p+Xe ... kp+... npH 2,34 f3B/c H IT-+xe ... kp+ ... npH 9 f3B/c, 
a TaKlKe aHanorH4Hble pe3ynbTaT~ APYrHx pa6oT 13 •6 •71 , Aa~T 
OCHOBaHHe CAenaTb cneAY~~He 3aKn~4eHHA: 

1. 3HepreTH4eCKHe cneKTp~ npoToHOB YAOBneTBOPHTenbHO onH
c~eaiOTCA npocTo~ ¢eHOMeHonorH4eCKO~ ¢opMyno~: 

d3 
E _a_= a. exp(-Ek/' 

0
), /9/ 

t dp3 

He3aBHCHMO OT yrna ~X 3MHCCHH /B n.c./. 

2. napaMeTp fO He 3aBHCHT OT 4HCna k npOTOHOB, HCnycKaeMbiX 
e 3aAHIOIO nonyc¢epy /e n.c./, Ha4HHaA c 3HeprHH nepe~4Horo nHo
Ha -- 3 f3B. 

3. napaMeTp c0, onpeAeflAIO~HH HaKnOH 3HepreTH4eCKHX cneKT
poe npOTOHOB, H3ny4aeM~X B 3aAH~IO nonyc¢epy B n.c.,He3aBHCHMO 
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• 

OT MHO*eCTBeHHOCTH HX 3MHCCHH, He MeHReTCR C H3MeHeHHeM 3Hep
rHH HaneTa~~HX aAPOHOB, Ha4HHaR c -3 r3B. ConocTaeneHHe Ha
WHX AaHHbiX c pe3ynbTaTaMH APYrHx pa6oT 13•6 • 71 no3eonReT o6o6-
~HTb 3TOT BbiBOA cneAY~~HM o6pa3oM: He Ha6n~AaeTCR 3aBHCHMOCTH 
napaMeTpa f~ HH ~T RApa-MHWeHH, HH OT BHAa aAPOHa, HHH~HH

py~~ero peaK~H~. 

B 3aKn~4eHHe ~enecoo6pa3Ho oTMeTHTb, 4TO o6Hapy*eHH~H $aKT 
cy~eCTBOBaHHR eAHHOrO OnHCaHHR 3HepreTH4eCKHX cneKTPOB npOTO
HOB, HCnycKaeM~X BO B3aHMOAeHCTBHRX /1/ H /2/ ,He3aBHCHMO OT 
MHO*eCTBeHHOCTH H B oco6eHHOCTH yrna HX 3MHCCHH, a TaK*e OT 
RApa-MHWeHH, BHAa H 3HeprHH aAPOHa, Bbi3~Ba~~ero 83aHMOAe~cT
BHe, yKa3~aaeT Ha TO, 4TO 3KCnOHeH~HanbH~H cnaA HHBapHaHTH~X 
Ce4eHHH /9/ Henb3R C4HTaTb OTnH4HTenbH~M npH3HaKOM KaKoro-TO 
B~AeneHHOrO Knacca RAepH~X peaK~HH /l~ nnR B~RBneHHR B3aHMO
AeHCTBHR TaKoro POAa He06XOAHMO, no-BHAHMOMy, HCnOnb30BaTb 
MeTOA~ MHoroMepHoro KoppenR~HOHHoro aHanH3a c npHene4eHHeM 
6onee nonHOH 3KCnepHMeHTanbHOH HH~OpMa~HH 06 3THX npo~eccax. 
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