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Bonpoc o BnH.HHHH 4>epM11- .ABIDKeHH.H Ha BLIXO.Abl BLICOKo

:rnepreTHqecKHX IlHOHOB B ,AeHTpoH- .H,nepHbIX CTOnKHOBeHHJIX 

Hccne,i:toBanc.H B pa6oTe C.B.repacHMOBa H H.rHop,i:t3Hec

Ky/l/ ' r,Ae 6hln C,AenaH BhIBO,A O He,AOCTaToqHOCTH yqeTa 

O,AHOH TOnLKO 3TOH il>opMbI ,ABIDKeHHJI ,Ami o6'hJICHeHHJI BLixo

,Aa IlHOHOB C 3HeprHeH BhIWe 3HeprHH KHHeMaTHqecKoro 

npe,i:tena nHoHoo6pa3oBaHHJI Ha cBo6o,nHbIX HyKnouax. Pac

qeTbl/1/ BhIXO,AOB IlHOHOB B 6onee qHCTOH 3a,Aaqe - HCCne,Ao

BaHHJI npOTOH- ,AeHTPOHHhIX CTOnKHOBeHHH - HOCHnH npe,ABa

pHTenLHbIH xapaKTep: OHH 6LrnH npo,i:tenaHbl ,i:tn.H o6nacTH 

6onLwHx 3HeprHii BblneTaIOU\HX nHoHoB T 17 ,Ao no.HaneHH.H 

3KCnepHMeHTanLHbIX ,AaHHbIX. Ilo3,AHee 3KcnepHMeHTanLHLie 

H3MepeHHJI 6blnH C,AenaHLI /2/; HO npH MeHLWHX T17/HCKnro

'1aJ1, MO>ICeT 6bITh, O.AHY ToqKy /, IlO3TOMY BhIBO,AOB O BKna,Ae 

4>epMH-.,ABIDKeHHJI c,AenaTL He. y,i:tanocL. B CBJl3H C 3THM 

npe,ACTaBnJleTCJI . HHTepeCHbIM BHOBL paccqHTaTL ceqeHHJI 

IlHOH006pa30BaHHJI H HCCne,AOBaTL BKna,A B Hero 4>epMH

,ABIDKeHHJI. ,lJ;nJI 3Toro Mbl HCilOnL3yeM TY me MO,AenL HM

nynLCHoro npH6nIDKeHHJI/I/ • HOBbIM MOMeHTOM JIBn.HeTCJI 

IlOilhITKa pen.HTHBH3aUHH BOnHOBOH cl>YHKUHH ,AeHTPOHa. IlpH

Be,AeM OCHOBHble il>opMynLI pacqeTa. CeqeHHe o6pa3oBaHHJI 

IlHOHOB B npOTOH- ,AeHTPOHHbIX CTOnKHOBeHHJIX. HMeeT BB.A 

3,i:teCL p - HMnynLc BHyTpeuuero ,ABIDKeHHJI HyKnOHOB B 

,i:teiiTpoHe, <fl (p') - BOnHoBa.H (}>yHKUHJI .i:teiiTpoHa B HMnynLc

HOM npe,ACTaBneHBH B. CHCTeMe IlOKOJI. ,AeiiTpoHa, R1 • KB-
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HeMaTH1-IeCKHH cpaKTOp, KOTOpbIH Y'iHTbIBaeT nepeonpe,11.eneHHe 
nnOTHOCTH IlOTOKa 11epe3 KHHeMaTH'ieCKHe nepeMeHHLie BHp· 

TyanLHOro HyKnoHa c 4·HMnynLCOM 

p~ =E2-p,2=={Md -yp'2+m2) -p'2 ~m2 /2/ 

AHanHTH'ieCKaH 3aBHCHMOCTb ce11eHHH IlHOH006pa30BaHHJI 

Ha HyKnone HMeeT BH.z:{ 

3 
d a 2 Err TT 

2~-➔-,-= --a (pp)p(x,p..L), 
d P p tot . 

1T 1T 
r.z:{e 

1T Tl 

x = p_ 11 / PH max ' 

p(x,p
1

)=F(x)exp_(6,12{-pl +pl x 
2 2 · 

-;-p X )) l , 

/3/ 

. -1 0,69 
F{ x) = 0,92 exp (-3, 9x) • C 1 + e'.'P{{ :,c - 0,65 ) /0,083)] (1 - x) 

Ilpe,I:{IlOnaraeTCJI,. 'iTO xapaKTep cpyHKIJ,HOHanLHOH JaBHCHMO· 

CTH ce11eHHH /3/ OT KHHeMaTH'ieCI<HX nepeMeHHhIX,nepe,11.a11-
HOro HMnynLca H .MacuITa6Hoii nepeMeuuoii x ne Memi:eTcH 
npH nepexo.z:{e. K pacceaHmo Ha CBJ1Ja1111L1x HyKnoHax H ace 
BHeMaCCOBbie 3cpcpeKThl CBO.z:{HTCH K y11eTy JaBHCHMOCTH 
3THX nepeMeHHLIX OT p'. KaK H e/l/, B 2E 77 d

3 a I dp 77 eeo

'AHTCH o6pe3aIOl.l{HH cpaKTop R2, Y'iHTLIBaromuii HJMeHe1rne tminc 
yeenH'ieHHeM CTeneuH BHpTyanLHOCTH uyKnoua 

R2 =explB[ tmin (p! , M 2) - tmin (m2 'l\i2 ) J l /4/ 

-2 
c napaMeTpaMH B = 10 I':JB ; M = 2 I':JB. 11o.z:{po6Hoe 
o60CHOBaHHe BbI6opa 3THX napaMeTpOB npHBe,I:{euo B pa6o-

Te/l/ • .. . 
HaMH B3HTLI HepenaTHBHCTCKHe BOnHOBLie cpyHKIJ,HH .z:{eiiT· 

poHa C OTTanKHBaIOll\HM KOPOM /3/ H 6e3 Hero /cpyHKIJ,HJI 
MaK•ru/4/ /. Mx penHTHBHJau,ua ocymecTenanacL c no
MOIIJ,LIO npeo6pa30BaHHH B npocTpaHCTBO JI06a11eBCKOro: 
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puc. 1. BblXOO nUOH06 noo YZAOM 180° 6 peaKI/UU 
p /8,4 I':JB/c/ + d ➔ rr-+ •.. . KpuaaR 1 - pac'lem ce'leHUJl 
C 11epeAJl1/lU6UC1/lCKOii 60AH060U <PYHKI/Ueu C maepOblM KOPOM; 
2 - c peAJlmuau3oaa1111oii;. 3 - P.OJ1COe11ue nuo11oa na cao6oc)
HblX HYKAOHax; a tot {pp)= 40 M6. 
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Puc. 2. BblXOO nuoH06 noo YZAOM 180° 6 peaKquu 
p /8,4 I'3B/c/ + d ➔ TT-+ ••• Kpuea.11 1 - pac'lem ce'1e11u.11 c 11e
pe.11.11111ueu3oea1111oii {fiy111<11ueii MaK-I'u; 2 - c pe.11.11111ueu30-
ea1111oii; 3- poxoe11ue nuo11oe 11a ceo60011b1X 11y1<.11011ax; 
atot (pp) = 40 M6. 
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«ll ( p) = f g ( p , ; } «ll (;) d ; , /5/ 

r,IJ;e t1 , ?) - cpyHKI(HH Ulanupo, KOTOPLie npu p«m nepexo,IJ;.RT 

e eipr • PaHee aHanoru•rnas npon;e,D;ypa ucnonL30BanacL 

e pa6oTel5/ • Ha puc. 1 noKa3.tH pe3ynLTaT pac'IeTa c uc

nonL30BaHHeM BOnHOBOH cpyHKI(HH ,IJ;e:iiTpoHa C TBep,IJ;LIM

KOPOM, npH'IeM KPHBaH 1 COOTBeTCTByeT Hepen.RTHBHCTCKOH 

eonHOBOH cpyHKI(HH, KPHBa.R 2 - penHTHBH30BaHHOH, Kpuea.R 

3 - cnyqaIO pmK,IJ;eHH.R IlHOHOB Ha CB060,IJ;HLIX HYKnOHax. Ha 

puc. 2 npuee,IJ;eH aHanorH'IHLIH pac'IeT c ucnonL30BaHHeM 

eonHOBOH cpyHKllHH MaK- ru. BH,IJ;HO, 'ITO Bee TeopeTH'IeCKHe 

KpHBLie ,IJ;OBOnLHO xopowo OilHCLIBaIOT 3KCnepHMeHT B 06-

nacTH He6onLWHX KHHeTH'IeCKHX 3HeprHH 17--Me30HOB T H 
' TT 

H,IJ;YT cymeCTBeHHO HIDKe 3KCnepHMeHTanLHLIX TO'IeK npu 

yeenH'IeHHH T17 •. 3To Il03BOnHeT C,IJ;enaTL BLIBO,IJ;, 'ITO XOT.R 

4>epMHeBCKOe ,IJ;BIDKeHHe HyKnOHOB B ,IJ;eHTpoHe HeCKOnLKO 

yeenH'IHBaeT KHHeMaTH'IeCKHH nopor PO)K,!J;eHH.R IlHOHOB, OHO 

ece )Ke He e COCTO.RHHH nonHOCTLIO o6'LHCHHTL HMeIOII(HeC.R 

3KCnepHMeHTanLHLie ,IJ;aHHLie. 3To pacXO)K,IJ;eHHe yKa3LJBaeT 

Ha cymecTBOBaHHe ,D;pyrux MeXaHH3MOB BhlCOK03HepreTuqec

KOro IlHOH006pa30BaHH.R B npOTOH-,IJ;eHTPOHHLIX CTOnKHoee

HH.Rx/6/. . 
B 3aKnIO'IeH11e C'IHTaeM CBOHM npHHTHLIM ,IJ;.OnroM no6na

ro,IJ;apHTL C.6.repacuMoea, B.K.JlyKLHHoea u coTpy.D;HHKOB 

rpynnLI B.C.CTaBHHCKoro 3a none3HLie o6c)')K,IJ;eHHH, a TaK

)Ke JI.KanTapg 3a IlOMOII(h npu npoBe,IJ;eHHH 'IHCneHHLIX pac

qeTOB. 
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