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1 . BBEAEH~E 

~38eCTHO/l~4TO npH HH3KHX 3HeprHRX 3neKTpOMarHHTH~e nonpas
KH l3nl K A8YX¢0TOHH~M npoueccaM 83aHMOAe~CT8HR 3apRmeHH~X 
aApOH08 npH80ART K nOR8neHH~ AHHaMH48CKO~ nonRpH3YeMOCTH, 
KOTOpaR AnR nerKHX aAPOHOB MOmeT COCTa8HTb 3aMeTHY~ AOn~ OT 
HX CTPYKTYPHO~ nonRpH3yeMOCTH, o6ycnosneHHO~ CHnbH~MH 83aHMO
A8~CTBHRMH. no3TOMY HCC~eAOfaHHe 8KnaAa 3n B Ce4eHHR KOMnTo
H08CKOrO pacceRHHR Ha rr-, K--Me30HaX 8 WHpOKOM HHTep8ane 3Hep
rH~ npeACTa8nReTCR A0CTaT04HO samH~M, oco6eHHO 8 C8R3H C o6-
cymAa8WeRcR 803MOmHOCTb~ H3MepeHHR nonRpH3yeMOCTH 3apRmeHH~X 
nHOHOB/2 / • 

/3/ 
AaHHaR pa6oTa HHHUHHP08aHa 3KcnepHMeHTOM 0~~~-~¢83 no 

H3y4eHH~ KOMnTOH-3¢¢eKTa Ha rr-Me30HaX H onpeAeneHH~ HX nonR
p1.13yeMOCTH 8 peaKUHH paAHaUHOHHOrO pacceRHHR nHOHOB 8~COKO~ 

3HeprHH Ha RApax: 

rr+Z ->rr+y+Z*. 111 

B 6opH08CKOM npH6nHmeHHH npouecc paAHaUHOHHoro pacceRHHR 
rr -MesoHa 8 KynoH08CKOM none RAPa onHC~8aeTcR AHarpaMMaMH 
pHc.1. npH H38ne4eHHH CTPYKTYPH~X 3¢¢eKTOB IAHarpaMMa 41 
1.13 H3MepReM~X Ce4eHH~ He06XOAHMO Y4HT~8aTb 3n K 6opHOBCKOMy 
Ce48HH~, OT8e4a~~eMy BKnaAY AHarpaMM 1-3. TonbKO nocne Y4eTa 
3n MOmHO HHTepnpeTHPOBaTb 3KCnepHM8HTanbH~e AaHH~e 8 TepMHHaX 
CTPYKTYPHO~ nonRpH3yeMOCTH aApOH08. 

B HaCTOR~e~ pa6oTe 8~4HCnR~TCR 3n HH3Wero nopRAKa K TOpM03-
HOMy H3ny48HH~ T04e4HOrO nHOHa B KynOH08CKOM none RApa. npH 
3TOM HcnonbsyeTcR onpeAeneHHaR npoueAypa pacYeTa nonpa80K, 
8 paMKaX KOTOpO~ MOmHO nocneAOBaTenbHO y4eCTb TOmAeCT8eHHOCTb 
perHCTpHpyeMOrO 1.1 AOnOnHHTenbHOrO ¢0TOH08, a TaKme KOHe4Hble 
paspeweHHR y-AeTeKTopa no 3HeprHH 1.1 yrny pasneTa ¢oTOH08. 

B cneAY~~eM pasAene AaeTcR o6~aR cxeMa 8bi4HcneHHR 3n K 
cneKTpy pacceRHHR 6eccnHHOBO~ yacTHU~ Ha KynoHOBCKOM ueHTpe 
c H3ny4eHHeM mecTKoro ¢oToHa. 5onee noAp06Hoe H3nomeHHe 3Toro 
80npoca COCTa8HT npeAMeT OTAenbHO~ ny6nHKaUHH. 

* B 3-KcnepHMeHTe 13/ H3MepRnHcb ceYeHHR npouecca I 1 I 8 o6nacTH 
Man~X nepeAa4, rAe KynOHOBCKOe pacceRHHe AOMHHHpyeT HaA 
RAePHblM 121 
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Py.-f++ 
PHc. I . ,I:\HarpaMMbl pa):IHaQHOI~Uoro 
pacceHHHH ITHOHa Ha KynOHOBCKOM 
QeHTpe B 5opHOBCKOM llpH5nH~e
HHH. 

2 3 
B TpeTbeM paaAene o6cymAa

~TCH peaynbTaT~ 4~CneHHWX 

pac4eTos AnH nonpasoK K npo
~eccy /1/ s ycnos~HX 3Kcnep~-

MeHTa13~ nony4eHH~e HaM~ C nOMO~b~ MeTOAa MOHTe-Kapno. noKa-
3aHO, 4TO C y4eTOM 3n· 3Ha4eHHe nonHpH3yeMOCT~ aapHmeHH~X 
rr-Me3oHos, ~asneKaeMoe H3 aHanHaa 3KcnepHMeHTanbH~x AaHH~X, 

yMeHbWaeTCH npHMepHO Ha 1 ,5.1Q-43cM3. 

2. CXEMA PAC4ETA 3flEKTPOMArHHTH~X nonPABOK 

oOpHOBCKOe Ce4eHHe TOpM03HOrO H3ny4eH~H T04e4HOrO nHOHa 
Ha KynOHOBCKOM 4eHTpe ~MeeT B~A: 

d
2 ao 

dE2dY 

rAe 

z2a 3 

~ 
p1 

tmax 
I 

tmin 
~8°(t) • 
t2 /2/ 

4E1E2tm .1 1 2 E[Boz E~B~ 1 
8°(t) =- ---(--- - .. )-4m (--- + )--./3/ 

Yt ·'CO ·'Co co 3/2 co312 J-;;; 
Vz Vz Z Z Vy 

3AeCb 

2 2 
Y=(P1-p2) • t=(p1-p2-k.) 

B
0
z = ! YY t + w (E 1 Y + E 2 t), B ~ =- - B~ (E 1 <-+ - E 2 ) , 

C~ = (E 1 Y - E2 t) 
2 

+ m 
2 

( 4w 
2 

t - Y ; ) , C z = Cz (E 1 ...,.. - E 2 ) 
/4/ 

w y "' w 2 + Y, w = E 1- E 2 , t m "' t + 2m 2 , Yt = Y - t 

t - -- 2 
max, min - ( YWy ± w) , 

a m - Macca n~oHa. 
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Puc. 2. .[\HarpaMMbl pap;HaiJ;HOHHo
ro pacceHHHH ITHOHa Ha Kynonoa
CKOM IJ;eHTpe B ITOpHp;Ke a 4 . 

B nopHAKe a 4 s ce4eHt~e npo
~ecca /1/Aa~T BKnaA A~arpaMM~, 
npHBeAeHHble Ha PHC. 2. 

Pac4eT sKnaAa OAHOneTnes~x 
AHarpaMM 1-25 /V -sKnaA/ H 
ABOAHoro TOpM03Horo Hany4eH~H 
IAHarpaMM~ 26-32 c cooTseTcT
sy~~HMH 06MeHHbiMH/ /R -sKnaA/ 
nposoA~ncH c noMo~biO cHcTeMbt 
aHanHTH4eCKHX npeo6pa30BaHHA 
SCHOONSCHIP 141. Bct4HcneHHe pac
XOAH~~XCH HHTerp~nos B~non

HRnOCb MeTOAOM pa3MepHOA pe
rynHp~3a~HH 151 

npH pac4eTe BKnaAa B Ce4BHHe ABOAHOrO TOpM03HOrO ~3ny4e
HHH /ATH/ Heo6xoA~Mo npo~HTerpHposaTb R-sKnaA no TOA 4aCTH 
$aaosoro o6beMa, s KOTopoA ATH 3Kcnep~MeHTanbHO HeoTnH4HMO 
OT OAHOKpaTHOro TOPM03HOro H3ny4eH~H. 3Ty 4aCTb $a3osoro 06be
Ma Mbl $HKCHpyeM cneAY~~HM o6pa30M. 

Ecn~ ~w - nopor perHcTpa~H~ y-KsaHTOB AeTeKTOpOM, a 
~Oyy- paapeweH~e no ~x yrny paaneTa, TO AnH onpeAeneHHOA 
3HeprHH W mecTKOrO $OTOHa (w > ~w) cy~eCTByeT AOCTaT04HO Ma
noe 3Ha4eHHe HHBap~aHTHOA MaCCW perHCTpHpyeMOrO M AOnOnH~
TenbHOrO $OTOHOB: 

2( 2 0 < ~ V ·w) :S w~w (M yy ) , /51 
TaKoe, 4TO ABa y -KsaHTa C HHBapHaHTHOA MaccoA V 2 < /1 V 2 6y
AYT ~AeHTH$H~~posaHbl AeTeKTopoM KaK OAHH $OTOH. TaKHM o6paaoM, 
B 4acT~ $aaosoro o6beMa R-sKnaAa, onpeAenHeMoA HepaeeHCTBOM 

0 ~ v 2 
::: 11 v 2 • !6! 

npo~ecc Hany4eHHH ABYX Y-KeaHTOs 3KcnepHMeHTancHO HeOTnH4HM 
OT 0AHO$OTOHHOrO H3ny4eHHH. 

2 2 
np~ V >f1V B03MOmHOCTb HAeHTH$HKa~HH KHH€M<)T~KH OAHO-

$OTOHHOrO HnH ABYX$0TOHHOrO H3ny4eHHA 3aBHCHT OT reoMeTpHH 
OnWTa H 3KCnepHMeHTanbH~X paapeWeHHA, H MOmeT 6~Tb Y4TeHa 
B BW4~CneHHHX MeTOAOM MOHTe-Kapno. 

KaK HCHO ~3 BWWeH3nomeHHOro, napaMeTp (1y2 RBnReTCH o6o6-
~eHHeM o6w4HO HcnonbayeMoro s pac4e~ax 3n napaMeTpa /1E Ha 
cny4aA 3KCKn~3MBHWX npo~eCCOB C M3ny4eHHBM meCTKOrO $OTOHa. 
CneAyeT TaKme OTMeTHTb, 4TO nepeMeHHaH v 2 ~(k1 +ke) 2 04eHb 

3 



YA06Ha AnR Bbl4~-tcneHHR R -a t<na;Qa c T04t<~-t apeH~-tfl y4eTa T,OlK;QecT- · 
BBHHOCTI-1 ~OTOHOB, Tat< Kat< OHa CMMMeTpM4Ha nO I-IX KHHeMaTM4ec
KI-IM xapat<TepMCT~-tt<aM. 

Bt<naA a ce4eHwe ATH onpe;QenReTcR MHTerpanoM no cne;Qy~Qe~ 
o6nacTM: 

t min .::; t <;;. t max 

2 2 
0 < V .::; V max= 2 y w y t - Y - t 

171 

C noMOil\b~ I:!.V 2 Mbl paa6wsaeM R -st<naA Ha gsa HHTerpana no o6nac
TRM 161 M 

1:1v2 < v2 < v2 
- - max 181 

HH~pat<pacHafl pacxogwMOCTb R -st<na;Qa 6y;QeT np~-tCYTCTBOBaTb TOnb
t<O a HHTerpane no o6nacTH 161 w cocpe;QOT04eHa Ha oTpeat<e 
[t min , t max ]. Ho HMBHHO Ha 3TOM oTpeat<e onpe;QeneH V -at<naA, 
t<OTOP~~ Tat<>Ke co;Qep>KMT ~-tH~pat<pacHy~ pacxo;Q~-tMOCTb. CyMMa >Ke 
R- w V-st<na;QOB cao6ogHa OT pacXOAMMOCTH. 

noct<Onbt<Y 8 o6nacTH 161 npo~ecc ATH 3t<cnepMMeHTanbHO HeoT
n~-t4~-tM OT O;QHO(jJOTOHHOrO ~-t3ny4BHHR, TO B 3TO~ o6nacTH M~ MOrnH 
Hcnonb30BaTb paHee pa3BHTY~ MBTO;QHKY 8~4HCneHHfl 3n I< HHI<n~-

3H8H~M npo4eccaM, t<OTopaR no;Qpo6Ho wano>KeHa a pa6oyax 161 

<!JopMynbl ;Qnfl V-w R-at<naAOB 8 ce4eHHe TOpM03Horo wany4e
HHfl 6YAYT npM8e;QeH~ s OT;QenbHO~ pa6oTe. 3;QeCb >Ke M~ 8~nwweM 
OKOH4aTenbH~~ peaYnbTaT 8~4McneHHfl st<na;Qa AHarpaMM nepepac
cefiH~-tfl 133-39, CM. p~-tc.21: 

2 2 r 2 4 tmax 
d uRS E 1 E 2 d u o Z a dt 
---= f·rrZ [(-----)· ------ -~- [ ---a72Sp(t)],l81 
dE 2 dY I p 1 I I P' 2 I dE2 dY Pi tmin t 

r;Qe 

(E 1 +Ez )~( _1 - - ~ ) -2m2 ( E 1 Boz __ 

yt vcz vc'Z c2 
E2 Bz El E2 

+ ---) - --_j- --==· 
C0z vCz vCz Sp(t) 

a f- 3HaK aapfi;Qa nwoHa. 191 
nony4eHH~e $OpMyn~ 6~nH peanH30BaH~ 8 8H;Qe nporpaMM~ ;Qnfl 

38M, 8 KOTOpO~ nerKO npe;QYCMOTpeTb npaKTH4eCKM n~6bie ycn08Hfl 
OT6opa co6~TH~ npo4ecca 111 Ha on~Te 1-1 reoMeTpH~ ycTaH08K~-t. 

4wcneHH~e pac4eT~ 8 nporpaMMe 8~nonHfiDTCfl MeTOAOM MoHTe-Kapno. 

3. 06CYmAEHHE PE3YnbTATOB 

PeaynbTaT~ 8~4HcneHH~ 3n K ce4eHH~ pa;Q~-ta4HOHHoro paccefiHHfl 
rr -Me30HOB Ha fi;Qpax yrnepo;Qa npw 3HeprM~-t 40 f3B, OT8e4a~ll\He 

4 .. 

I~ 

·) 

/3/ 
ycnosHfiM 3t<cpepHMeHTa , npw8e;QeHbl Ha pwc:._:]_ I cnnowHaR nHHHRI. 
3;~:~ecb 

( du do 0 
8 w) =-I---'-- , 1101 

dw dw 

daldw - ce4eHHe npo4ecca 111 8 nopR;QKe a 4 (w =E 1·-E2i,a du
0

ldw 
60pHOBCKOe CB4BHHe. 

nonpa8t<a 1101 8bi4HCneHa C KHHeMaTH4eCI<HMH orpaHM4eHHfiMH: 
no nepe;Qa4e t -:;_ 2 · 10-4 f38 2 H yrny paccefiHHfl r!MOHOB 

-2 A 
Orr~ 1 , 5 ·1 0 , noporoM perwcTpa4HH (jJOTOH08 ow =0, 5 f3B H yrn08biM 

paapeWeHHBM f:!.0yy=2·10-3
• Tat<He ycn081-tfl C ;QOCTBT04HO~ T04HOCTb~ 

Y4MT~8a~T reoMeTpM~ 1-1 KpHTepHH OT6opa C06~TH~ B OnWTe/3 /, 

nocKOnbKy, Kat< not<aaan pac4eT, 8enH4~-tHa nonpa8KH 8(w) He 04BHb 
4Y8CTB~-tTenbHa K M3MBHBHM~ 3THX napaMeTpOB 8 ;QOBOnbHO WMpOI<MX 
npe;Qenax. 

Kat< BMAHO wa pwcyHKa, 8enH4MHa 3n nono>KwTenbHa npw He 04eHb 
60nbWHX noTepRX 3HeprHH n~-tOHOM, a 8 o6nacTH W > 24 f38 CTaHOBHT
Cfl OTpH~aTenbHO~ M ;QOCTHraeT ~ -6% npM W =34-3G r3B. 

npe;QCTaBnfleT HHTepec cpaSHMTb peaynbTaTbl T04HOrO pac4eTa 
3n, a~nonHeHHoro a ;QaHHO~ pa6oTe, c ~-tx npw6nw>KeHHO~ 04eHt<O~, 
OCHOBaHHO~ Ha y4eTe 8KJ1a;Qa ;QHHaMH4eCKO~ nOnflpH3yeMOCTM: 

4a2 w* 
a(w*) = ----ln --, 111 I 

3rrm3 m 

/1/ KOTOpafl 6biJla 88B;QeHa 8 pa6oTe repaCHM08a H ConOBbe8a H Y4H-
TbiBaeT 3{jl(jleKTbl 8biCWMX no a -nopR;QK08 B Ce4BHMM KOMnTOH08CKOrO 
pacceRHHfl peanbH~X {jJOTOH08 MaJlWX 3HeprH~ lw*- 3HeprHfl ~OTOHa 
B CHCTeMe nOKOfl 3apRW.BHHO~ 4aCTH~bll. Tat<Oe 8bi~CneHHe MOlKHO 
8~nOnHHTb nocpe;QCTBOM 88B;QBHHfl a(w*) B aMnnHTYAY pa;Q~-ta4HOHHOro 
pacceRHHfl aHanorH4HO cTpyt<TYPHO~ nonflpwayeMocTw !71. 

PeaynbTaT~ pac4eTa nonpaaot< 1< ce4eHw~' npo4ecca 111 c ~-tc

nonb308aHHeM ¢opMyn~ 1111 wao6~a>KeH~ Ha pwc.3 WTpwx-nyHt<Twp
HO~ nwHHe~. BMAHO, 4TO rat<o~ y4eT 3n ;QaeT n~-twb t<a4eCTBeHHY~ 
t<apTHHy, HO He MOlKeT CJlYlKHTb T04HO~ KOnH4BCTBeHHO~ 04BHKO~. 

0CH08HO~ npH4HHO~ OTnH4~-tfl, no-aM;QMMOMy, fiBJlfiBTCfl TO, 4TO ~op
Myna 1111 nony4eHa, B norapH$MH4eCKOM npH6JlHlKeHMH M npHMeHHMa 
npw w *5 m, a TO apeMfl Kat< a paccMaTpwaaeMOM npo4ecce cyQecT
aeHHbl 3Ha4HTeJlbHO 6onbwHe 3Heprww: 0, 5 :5 w *I m :5 5. 

Cpa8HHM Tenepb at<naA 3n c aoaMOlKHWM 8Kna;QOM cTpyt<TYPH~X 
3¢¢et<TOB a ce4eHHe npo4ecca 111. B o6nacTH 6onbWHX w, rAe 
CTpyKTYPHWe 3$$eKTW MOryT ;QaBaTb 3aMeTH~~ Bt<na;Q 12 ~ cpaBHHTeJlb
HO aenwt<w H 3n. Pac4eTw not<aawaa~T, 4TO BKnaA nonpaaot< a way-
4aeMo~ Ha onwTe 131 o6nacTH cnet<Tpa OT 24 AO 36 f3B cocTasnfl
eT ~ 30% OT Bt<Jla;Qa nonRpM3yeMOCTM, 8bi4HCneHHOrO npH a

77 
= 

=5. 1 o-43 CM 3. 
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20 21. 28 32 36 

Pwc. 3. 3neKTpoMarHHTHhJe rrorrpaB
KH K ceqeHHID pagH~HOHHOI'O pac
CeHHHH rr--Me30HOB Ha Hgpax 
12 C IIPH 3HeprHH 40 r3B B ycno

/3/ 
BHHX 3KCrrepnMeHTa 

npeAB8PHTenbHWR pesynbT8T 
3KcnepHMeHTa 131 AaeT SHa4eHHe 
nonRpH3Y6MOCTH 38pRmeHHOrO rr -
~e30H8 arr =/5+4/·10-43 cM 3.3Ta 
senH4HHa nony4eHa 6ea y4eTa 
3n K HSMepeHHWM ce4eHHRM P8AHa
~HOHHOrO pacceRHHR. Y4eT me 3n 
np~~t aHan~~tse 3Kcnep~~tMeHranbHWX 

AaHHWX, K8K RCHO H3 BWWeHSno-
w,rJB meHHOro, yMeHbWHT H3BneKaeMOe 

3Ha4eHHe nonRpHSyeMOCTH npHMepHO 
H8 1 , 5 · 1 0 - 43 CM 3 . 

BblpamaeM rny6oKyiO 6naroAapHOCTb C. 6. repac~~tMosy sa noneSHble 
o6cymAeHHR pesynbTaTOB pa60TW H ~eHHWe SaMe48HHR, a TaKme 
A.C.ranbnepHHY sa noMO~b s BW4HcneHHH sKnaAa nepepacceRHHR. 
AsTOPbl npHSHaTenbHbl B. n. Amenenosy sa BHHMaHHe H nOAAepmKy. 
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BbrWeJl B CBeT 04epeAHOi1 HOMep >KypHana 11 <!>1;131;1Ka 3JleMeHTapHbiX 
4aCT!;!~ _!;! aTOMHOrO RApa 11

, TOM 13,a~nycK 2. noAn!;!CKa Ha >KypHaJl 
npOBOA!;!TCfl B areHTCTBaX 1;1 OTAeJleHI-1R~ 11 COI03ne4aTI-1 11

, B OTAene
HI-1RX CBR31-1, a TaK>Ke y o6~eCTBeHH~X pacnpOCTpaH~;~Tenei1 ne4aTI-1. 

"'* 

,. 
I 

I 

i! 

I'. {J· 
t:: 

!lxyngou A.A., Eap,JJ;HH ,I\.10., Hnu;enbMaxep f. B. P2-82-200 
3Jiei<TpOMai"HHTHbie TIOTipaBKH K KOMTITOH-:;JcjJcjJeKTy Ha 7T -Me30He 

'Bbl'IHCJieHbl 3JieKTpOMai"HHTHble TIOrrpaBKH K rrpou;eccy pa,JJ;HaJJ;HOHHO
I"O pacCeRHHR TIHOHOB Bb!COKHX 3Hepr'HH B KyJIOHOBCKOM IIOJie aTOMHblX 
fl,JJ;ep. I10Ka3aHO, 'ITO y'leT 3JI€KTpOMai"HHTHbiX rrop:paBOK Cy~eCTBeH 
TIPH· H3BJie'leHHH 3Ha'leHHR IIOJIRPH3yeMOCTH 3apRlK€HHOI"O IIHOHa H3 
3KCTiepHMeHTaJibHbiX p;aHHbiX, 

P a6oTa BbiTIOJIHeHa B J1a6opaTopHH TeopeTH'-leCKOH cjJH3HKH OIDI.l1. 

npenp~HT 06beA~HeHHOro ~HCTHTyTa RAePH~X ~ccneAOBaH~H. AY6Ha 1982 

Akhundov A.A., Bardin D.Yu., Hicelmacher G.V. P2-82-200 
Electromagnetic Corrections to Compton-Effect on rr-Heson 

The electromagnetic corrections to the process of radiative 
scattering of high energy pions by nuclear Coulomb field are 
calculated. It is shown that the account of these corrections 
is important in an extraction of the pion polarizability value 
from the experimental data. 

The investigation has been performed at the Laboratory 
of the Theoretical Physics, JINR. 
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