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BBE.aEH~E 

HH~e o6cy~aoTCR HeKOTOpble BOnpOC~ ¢H3HKH nHoH-HyKnoHHorO 
B3aHMOAeHCTBHR, BKn~4aR paAHa4HOHH~e npo4ecc~, KOTOp~e 4ene
C006pa3HO H3Y4aTb, HMeR XOpOWHe ny4KH nHOHOB ManWX H CpeAHH X 
3HeprHH. 

MOH KpaTKHe KOMMeHTapHH 6YAYT KaCaTbCR np04eCCOB: 
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-B 60nbWOH~ c r eneua Hawe o6cY~AeHHe OCHOBaHO Ha pafio r ax 1 1 5••1423,251 . 
ECTe CTBeHHO, 4TO, B 4enOM, cerOAHR npeACTaanReT HaH60nbWHH HH
Tepec nony4eHHe TaKHX HOBWX H 60nee T04HWX AaHHwx, KOTopwe npo
ABHraOT Hac B nOHHMaHHH KaapK-rnooHHo.:1 CTPYKTYPbl aAPOHOB H KBapK 
rnOOHHor o MexaHH3Ma aAPOHHoro B3a HMOAeHCTBHR. KaK npaBHno, OA
HaKO, AnR aroro Heo6xOAHMbI 3Kcne pHMeH TbI C 4aCTH4aMH 60nee au
COKHX, 4eM HMeOTCR Ha Me30HHWx ~a6pHKax, 3HeprHH. 

,llnR HeKOTopblX H3 3 Kc n e p HMe HTOB Heo6xOAHMa nonRpH30BaHHaR 
BOAopOAHaR MHweHb, HHo r Aa nonAp H30 Ba HHa R AeHTepHeBaR MHweHb. 
PHA 3KcnepHMeHTOB M o~eT 6 b1Tb npOBeAeH H Ha HenonRpH30BaHHblX 
MHweHRX. B~COKaR T04HOCTb AaH HblX *ena TenbHa BcerAa. 

n~OH-HYKnOHHOE B3A~HO.aE~ CTBH E 

1. B nocIleAHHe rOAbi B~n OIlH eHa 60nbwaR nporpaMMa HoabiX 3Kcne
pHMeHTanbHblX HccneAoB a HHH y npyroro nHoH-HyKIloHHoro B3aHMoAe.:1cT
BHR B np04eccax 11/- /3 /. 60nb UlaR 4aCTb 3KcnepHMeHTOB nocneAHHX 

2 

neT npoBeAe Ha n p H cpe AHHX 3He p r HA X. C e4 eHH ~ n p0 4eCCOB II I H 121 
/61 H3Me pe Hbl B HHTep Bane yrnoe pac c e a u aa B c . 4. H. 14 0- 176 o 

H B AHa na 30 He 3Hep rH H 27 7-64 0 M3B. nOIlRPH3 a 4 HR BeCbMa T0 4 HO 
17I H3Me pe Ha B 0 6 n a CTH 33 5-60 0 M3B . Bax uo OT Me TI-1T b , 4TO Aa HHbie 

o n OIlRpH3a 4 HH He 0 4 e Hb XOPOWO on HCblB a lOT CR ¢a30Bb1M a H a Il H 3~1 oa a 
n H4 HWMH r py nna MH a BTo pOB . B aHaIlM 3e ¢ H3 HKOB Ca Kn e H n H~ ¢ 

nony 4 eHo YKa3 a HMe Ha B03MO~Hoe pa c~enneHHe P I 1/1 4 1 0 / - pe 30Ha Hc a . 
B HOBOM H3Aa HHH , B " rr N - r a a e r e !' ( rrN NE\l S LETTER) , OTMe4ae TCR , 
4T O pe 3YIl bTaTW 3T o r o a Ha n H3a He COOTBe TCTB YIO T AHc n e pCHOHHWM CO
OTHowe HHAM. 

ACHMMe Tp HR B c e4e HHRX n p0 4eCCOB 121 H 131 Me lllAY 1 00 H 3 10 M38 
H3Me pe Ha 19/ B 0 6 n a CTH 6a ~ 8 ~ 150 ° . B H3 MepeH HAX C non ApH30BaH
HO.:1 6YTa Ho n oB oH MHweH bO AOCTHr HYTa n o r peWHOCTb Bcero + 2 H + 4 % 
AnA n po 4eccOB 121 H 131 C OOTB eTC~B e H H O. - -

XOTe nOCb 6 w OTMe THTb , 4 TO Aa HHwe ° nonR P H3a4HH , nony4 eHHwe 
C T04HOC T b~ 12- 4/ %, n03BonMnH ¢H3MKa M SIN onpeA enMTb ¢ a 3w n MOH
Hy KIloHHoro pacceRHMA C T04HOCTbO . np eBblwa~~ e ~ 3Ha4eH MA ¢ a 3 pac
ceA HMR . «or o ou e pa He e 6blnM nony-reuu B peKoPAHoM n o T04HOCTM 
3 Kcne pMMeHTe B UEPHe H3 AaHHWX 0 c e4eH HAX pacceAHHA Ha HenonA
p H30 s aH Hbl X n pOTOHa x . 

ACHMMeT pMH B c e4eH HM pa c c eA HHR Ha non A pM30BaHHo~ MMweHH H3
/ 10/ Me pe Hbl n PM 6 y r n ax B 06naC TM - 0 , 9 5:eos O ':::: O, 6 AnA 471 , 547, 

6 35 M 6 87 M3 B/c B n p0 4ec c a x III H 121 H npM 6 -10 y r n a x AnA npo
4ec c a 13/ . T04HOCTb HOBbl X AaHHW X y n y 4wa n a c b B 2 - 2 0 pa3 . Pa3 
HblMM r oy n na x« Mc c n e Ao Ba Te n ei1 n~oBei3e Hbl <!>a 3 0 Bble a Ha n M3bl AaH HblX 
o n MoH-Hy KnoHHoM pa c c eAHMM / B,8 . ,11, 1_. 131 . B 1 1 1/ au anaa OXB aTblBa eT 

AaHHble AO 3 5 0 M3B. HapRA Y C o n pe Ae n CHHeM AnMH ITN - pacceAHMR 
np M Man blX 3Hepr MR X, B pe 3ynb Ta Te aHan H3a onpeAenAIOTCA p a3nM4a~

~ MecA AnA pa3Hblx 3apAAoBbl X KOM nOHe HT x a pa KTe p MCTMKM ~ - pe30H a H 

c a . ~ HT epeCHO OCHOBa Te n bHoe c o nOCTa Bn e HMe 3a Kno4eHH.:1 0 tl- pe 
30Ha Hce, nonY4aeMbl x H3 AaHHblx 0 nMoH-HyKnoHHoM pacceAHMM , C 3a 
Kn lO4eHMAMM aHa n M3a <!>OTo po*AeH MA 0AHH0 4 HblX nMOHOB . 

2 . HOBblM warOM B 3Kcne pMMeHTa n b HOM Hc cneAOBaHMM nHo H- HyKnoH
Ho ro pa cceR HHA ABnAe TCR Ha4ano M3MepeHH ~ napaMe TpOB Bpa~eH MA no
n Rp H3a4HH Bonb¢eHw Te HH a R M A . Onpenen e-u-ie BenH4 HH MO)i( HO Hal1

B / 14 / TH, Han pHMep, . 

BBMAY r cro , 4 TO Po' A M R CBR3aHbi ICTporMMI COOT Howe HMeM 

2 2 2 
Po+ R t A : 1 191 

B 06nacT H, r Ae Po I nonApH3a4MRI M3B eCTHa c Xo powel1 T04H OCTb~ , 

Ao c TaTo 4Ho T~a T en bHo ro H3MepeH MA oAHoro M3 na pa Me TpoB n OBopo Ta 
non RpM3a4 MH. OTHoc MTe Ilb Ho APy r o r o , BcneACTBHe 19/ , AOCTa T0 4HO 
3 Ha Tb ! n Y4we H3 3Kcne p HMeHTai To n bKO ero 3HaK . 

B HOBbl X 3 KcnepHMe HTa x M3MepAIOTCR napaMeTpbl R H/HnM A npH 
3HeprHA x HaIl e TalO~H X nMOHOB HH)i( e 700 M3B/ 6r. AH¢¢ epeH4 Hanb Hble ce
4eHMA - HHllle 50 0 M3B. B APy rO I1 pa6oTe / 151 npeAnonaraeTCR H3Me -

Il l... 3 



P~T b napaMeT p~ R H/H n H A An R n p o~eccoB / 1 / H / 2/ MemAY 3 7 8 
H 6 2 5 M3B/ c . 

Uenb~ Bc e x H c cneAoBa HH~ , B Kn~4a~~ ~x H3MepeHHe ce4eH H ~ 0 
0

, 

nonR pH3a~ H H Po H R(A ) . RBn Re TCR nc ny ueuae noru-o r-o Ha60pa axcne 
pHMeHToB AnR 0AH03Ha4 Ho ro BOCCTa HOBne HHR a Mn n HTYA pacce RHHR. 
Iloennona r ae r ca ynY4wHTb ~ c n ena r s fione e nonHblMH pe ayn s r aru HO
B ~ X ~a30B~ x aHanH30B pa3n~4 H~X rpynn aBTopo B, pa3pewHTb He 
0AH03Ha4HocT H aHa nH3 a , KOTop~e HMe~TC R BO Bce x rpynna x BBHAY 
nonsor-o OTCyTCT BHR Aa HHblX 0 napaae r pa x Bp a~eH 11R nons paaau aa ; 
nOHC KaTb CKp~T~e pe 30Ha HC ~; npH Ae Ta n bHOM H3 Y4e HH H pac~enne HHR 

P / 14 10 / - pe 30 Ha Hc a Hcc n eAOBa Tb Bon poc 0 cy~e c T B oB a H~H a APOHa 
l 

H3 Tpex KB a pKOB H rn~OHa ; B 60nee 06~ e M nOAxOAe cHa6AH Tb KBap
KO BY~ MOAe n b ynY 4weH H O~ c neK T p OC K on He~ 6a p~OHOB . 

3. *ena T en b H~ T04H~e H3Me peH HR AH~~epeH~ H a nbHWX ce 4eH~~ np~ 

H e60nbW ~X 3He p rHR X nMOHO B. Ho me T n peACTaB HTb HHTepec H3y 4e HHe 
npo~eCCOB / 1 / H /2 / n pH KH HeT H 4 e c Ko~ 3He p r HH nHOHOB OKon o 
4 2 ,6 M3 B. n p~ 3T OM 6 YAYT non Y4eH~ He nocpeA CTBeHHwe Aa HHwe 0 ~a
3ax rr N- pa c ceRH ~R n pH 3 He p r MH 3 7 M3 B B C . ~ . ~ . T04 H~e AaHH~e 

o caa ex tt - p - paCCeRHI1 R B S - H p - COCTORHHRX noneaau n pH 3T O~ 

auepr a a , B TOM 4l1Cne H AnR YT04HeHl1R a a a na aa 1\ 0 • • p + rr- oacnana , 
KaK H3 Be c THo , $a3a a MnnH TYAbl 3 Toro pacnaAa C TO~ T 0 4 H OC T b~ , C KO
TOPO~ asmonuae r c a T-HHBapHaHTHocT b, Bblpa lKaeTcR np H cnpaaenna
BOC TH npaa wn a f:;. j = 1/ 2 uepea 1J pa 3HOCTb oaa rrN - pa c c e RHHR / 16 / . 

o= (os - fJ p ) = /7~l/ o, r ne 3Ha4eHHe o o~eHe Ho no peayns r a r a« 
~a30Boro aHanH3a , npoBeAeHHoro B Ca Kne B 1976 r . YTo4HeH ~ e 3 Ha 
4eHHR 0 npe ACTa Bn Re T HHTep ec H AnR conOCTaB n eHHR AaH H ~X 

o I\o .• p +rr - pacnane C KBap :<OBbIM paC4eTOM 1171 H , B03 MOlK HO, AfiR 
YT04HeH HR c B eA eHH~ 0 T - HHBap HaHTHO CTI1 . 

* enaTenbHO npOBeAeHHe CHCTe MaTH4eCK HX M3MepeH H ~ Po Ha nonR
pH30 a a HHbiX MHwe HRX. H3Mepe HHe R(A), xo r opoe Tpe 6 ye T aua n aaa no
nRpH3a~HH HyKnoHoB oTAa4H c pa BHHTe n b HO Manwx 3Hep r H~, RBn Re TCR 
MeTOAH4 eC K ~ T PYAHO~ 3aAa 4e~ . Pa 3 pa 6 0 TKa HOBblX nOAXOAOB K 3 TO~ 

3aAa 4e MOlKeT OTKPblTb COBceM HOBbie B03M OlKHOCT ~ AnR 0AH03Ha4Horo 
aaanaaa AaHHblX 0 n HOH- Hy Kno HHblX B3aH MOAe i1c TBHR X. 

4 . nOB ~weH H e T0 4 HOCT H Aa HH ~X 0 n HoH- Hy KnoHoM pa cc e RHHH BMeCTe 
C ~a30B~ M a Han H30M n03BonReT Hcn onb30 BaTb n pH a Ha n H3 e CTpor ~ 

cneACTBHR AI1C ne pCHOH H ~X COO THoweH H~ np H Man~ x 3He pr HRX, KO To p~e 

06cYlKAanHc b HeCKon bKO neT Ha3aA / l ~ HO KOT o p~e HaH6 0 nee HHTe pe c 
HO npHBne4b HMeHHO B CBR3H C HOBO~ T04HOC T b ~ AaHH~X . 

A HcnepC M OHH~e COOTHowe HMR AnR n ~ O H -HY KnOH H o ro pacceRHH R Bne 
peA HMe~T 113 B eCT Hw~ BHA: 

1 (,>0 1 w 
D1 (w_ ) = 2 (1 + m ) D ± (rn rr) + 2 (1 - ~ ) D .. (m 11 ) ± 

rr rr 
')2 2 / 10/2 kof 1 k O oc d (d a ± (w) a.. (r»)
 

± --- -+ - - p(-[--- + I.
 
2 2 m k w - (u W + w
mrr <.d O + m; /2M 4rr rr O o

4 

OHH 6~n H AOKa 3a H~ HaH6 0 n e e c Tp o r o H . H.50ron~60B~M C COTp YAHHKa 
MH. 3T H COOTHo weH HR O TnH 4 a~TC R OT pRAa APyr Hx Te M, 4TO BKnaA 
T. H. He~H 3 H4 ec K O~ 06na c T ~ CBOAHTCR K OA HO~ / H3BeC THO~/ n OCTORH
HO~ f ~ 

± B /10/ D±~);r Ae~ cTB H T enb H~e 4a CTH 6ec cnH Ho B~x a Mnn HTYA
 
rr p - pa c c eR HHR Bn e pe A n pH n onH o~ 3 He pr HH nHOHOB B n . c . w =
 

oJ 2= ko + III rr
2 , m rr - Ma c c a nHOHa, a 0i(w ) - non aue ce4eH~ R tt 

• p 
B 3a HMOAe~CTB HR . 

" np lo1 ko~ 0 COOTHowe HHe /1 0/ 06 pa ~a eTcR B TOlKAe CTBO. 4T06bl no 
n Y4 HTb cne AY~l1 e H3 / 10/ COOTHowe HHR Me lKAY AnHHa MH pa cc e RHHR 
np~ k o 

2 
~ 2 . He06xOA~MO n p oA~~$e peH~HpoBa T b / 10/ no k 

2
' a 3aTe M no-

o
n OlK lo1 Tb k (; = O. AnR B b l 411 c n eH~R D: (,) o ), rAe ' 03 Ha4 a eT A~~4le peH~ H 

pOBa HHe no k ~ . Bo cno nb 3y e McR B~pa lKe H lo1 eM An R 4la 3 pacceR H~R . Aa 
Ba e MblM " T eOp l1e~ 3dldl eKT Ha Ho~ An~Hbl " B COCTOR HI1 RX C 3aAa HHbiM r * 

2f+ 1 1
 
1]b c tg 0 P + PP11 ~ + Q o 1] 4 = --- +
 

a r b a
2P -+ 1 2£ + I 

2 (v m 2 - 1 2w 1T1 2 /11/ 
TP y 1] 2 (1 -1 --o + -.!!. ) + Qp 1/ 4(1 + -.Jl + -!!. ) 

- 2 
. 

M M 2 M 2M 

3 Ae c b M - Ma c c a HYKnOHa, 1] b = kb/ mrr B C. u , ~ . 11 Y4 Te Hbi 3dldle KTbi 
o TAa4 11 . 

BBOAR 06~ enp HH RT b l e 0603Ha4eH HR, AnR 3 Ha 4 e HHR n p0I1 3 B OAHO~ OT 
Ae~ cT B HT enbHo~ 4a CTl1 aMnn HTYAbl ,, ' p -paCCeRHI1R anepezi np« k ~ = 0 
~Mee M 

3 III -1 m 
D; (ITI,, )= 2a + a - a + a (1 + -!!.. ) ( _ rr_ - P a ) , 33 3 1 12/3 3 2M 3 3M 

r ne a 3 , a 3 1 11 - An l1 Hbl paCCeR HI1R B s- , P I/2- H P3 /2 - COCTORa 3 3 
HHR X " N-cMCTe Mbi c H30 c n HHOM 3 / 2, a P C T04HO CTbIO AO 1/2

3 
COBnaA a eT C 3~dle K T I1 D H ~M paAI1YCOM B COC T ORH~H S C H30cnHHOM 
3/2 . 2 1/2 

AH~OepeH ~MpYR /10 / no ko' nonY4a e M C nOM~ b~ / 12/ COOTHo we
HMe 

2m 
2 f D ' (m ) = - -!.. (l + - " )(a - a 3 ) + F ' 0 / 13/+ 17 6 M 1 + 1 - m 

tt M 

r Ae 4epe3 F~o 06 0 3 Ha 4eH o 3 Ha4eH l1e n poH3BoAHO~ OT COOTBe TCTBYIO 
~e ro HHTe rpa n bHoro 4neHa B / 10 / n pH kg = 0 , a 1 - Anl1Ha pac 
ceRHHR B S-COCTORHHI1 n H oH- HY KnoHHO ~ CI1CTe Mbi C ~ 30cn H H OM 1/2. 

* MOlKHO ,KOHe 'lH O, BOCnOJlb:30B aTbCH H APyrHMIi Coo THowe HHHMli, 
c np a BeWI HBbIMH np n xanax 3HeprHflX. 
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Bwpa*eH~~ An R aMnn~TYA~ ~ An~H " p -paC Cefl H ~ R nOn Y4a ~T C fl
 
C nOMO~b~ COOTHOWeHHR
 

30 _ = 0 3 t 20 1 ' / 14/ 

r Ae 0 3 ~ D 1 - Ae ~ CT B~TenbH~e 4aC TH aMnn~TYA n ~OH-HY KnOHHorO p ac 
c eAH~R Bne peA B COC TO flH~ fl X C ~30c nHHOM C ~ C TeM~ 3/2 ~ 1/2 COOT
Be TCTBe HHO: 

3 3 
3D ' (m ) = 2(a + a ) + a + 4a 3 - a - 2a t· 

_. " . 33 11 3 1 1 3 1 

m - 1 
/ 15/ 

m m 
+ (1 + -"-) I a (- "- - p a ) + 2a (~-P a)]

2M 3 . 2M 3 31 2M 1 1 • 

rAe a l l ' - An~ Hbl pacceanaa B p 1 /2~ P 3l l!'"CO C TOR H~R X C ~30cn~ a 13 
HOM 1/ 2 , a P CBfla a H C 3~~e KT ~BH~ M paA~ ycO M n S- COCT OR H~~ 
C ~30cn H HOM T/2 . 

.D. HcP¢epeHl.\~pOBaH H e a r o poro COOTHOIUe HI1R B /1 0/ / An R tr p-pa c 
c eflH ~R / np~B OA I1 T K COO T How eHH~ 

2 
rn 6f
 

3D '(lTl ) = 1-. (1 + _ r:) (a 1 - a 3 ) + 3F~o - -(1-t-lTl- I2-M-) / 16/
 
- " 2 M tt 

rAe ace o603Ha4e H~ R o4eB ~AHbl. L' o - 3Ha4eHHe npoH3 BoA HO~ n o 
k ~ nocnenuero 4neHa B /10/ Anfl " -p -paccea uaa npa kg = O. 

~3 / 13/ ~ /1 6/ B c ~ny /14/ cneAyeT C O O THow e H~e, B KOTo p o e 
BXOART /B OCHOBH OM/ xa pa KT e p~ C T I1 K~ nl1oH-Hy Kn o HHoro pacceRHHR 
B S -~ P -COCTORH ~R X c ~30cn~ HOM 1/2 : 

3 lTl -l lTl 
a + 2a -a + (1 + - "- ) a ( - "- - p a ) 

11 13 1 M 1 2M 1 1 

1 lTl" 2 m" 2 -1 
- - (1 t - ) ( a 1 - a 3 ) + 4 f ( 1 - - ) [ 1 ( lTl"/ 2M) 1 /17 /

3 M M 

(3 F" - F ' ).
- 0 + 0 2 

rAe 

.2 
k o oc d (u I 3/'20_ -1-/"2 0 ; 312a ... - 1:12" - 1...!:.- (:3F - F + ) = _ . P ( - - - - - --- t - --,._-- . / 17 ' 2 . 
~ 2 In k (u - ClJ (llt w4 
"" 0 0 

C JlO*~B 0 + 11 D_, n p ~1xoAHM K COOT HoweH ~1O 

3 3
 
43 33 + 2(a 31 + a ) +a - 2a - a +
13 11 3 1 

6 

t (1 t 
-1 

lTl 1M) 
n 

111r-"- (a 
. 2M 1 

2 
+ 2a ) - P a

3 1 1 

2 
- 2P a ]

3 3 
o 

= ~(F · ; .F · 
2 + 0 - 0 

t 

2 f ~lTl 1M 
----3--

2
1 - (m /'2M) 

tt 

1, 
/18/ 

rAe 

2 

F 
t 

+ F' 
-

k o= - -
2

.1" 

"" 2 uJ . d w 
P ( - -- 22 

m (w - w )
" 0 

(a 
t 

+ a) . 
-

/18 '/ 

~ c no n b3Y R 4 11 c n e HHwe aHa4eH~R A~cnepC~O H HW X ~HTerpanOB . nony
/ 1/ 4eHHwe B 1957 r . , ~ 60nee T04H~ ~ . 4eM paHee, Y4eT 3cP¢eKTOB 

OTAa 4 11 , np OBeAeHHW~ 3AeCb, nony4aeM, Hanp~Mep , 4TO 

0,0096 P3 = - 0,1654 11 2a 13 + all - 0,0237 PI = - 0,1103 . a 31 

.J 

n p H 3T OM C4 ~Tan OCb, 4 TO f ~ = 0,08 ; a
3 

= -0,105 ; a 1 = 0 ,165 ; 
= 0 , 235 . 3 33 

E c n~ 6 YAYT npeAnp l1HRT~ HOBwe 3Kcne p~ Me HT W , nOHaA o 6 HTCR npo 
BeCT H HOB bl ~ ,6onee cOBpeMeHHbl ~ aHaJlH3 BblnHCaHHWX a snue CooTHOWe H I1~ . 

a r axxe npyr ax CooTHoweHH~, nonY4alOlI\I1XCR AononHHTenbHblM A~<l><l>e


peHl.\HpOBaHHeM CooTHoweHH ~ /10/. B B~pa * eHl1fl AJlfl BTOpWX npOH3BOA

HWX OT D;!. BXOART AJl~Hbl pacceauaa B c!-COCTOflH HflX /d 33 H d 3 5
 

H 3<l>~eKT~BHwe paA~Yc~ S- ~ p-BonH:
 

- 1 - 2 2 2 
0 ;" (lTl") = 2,\ (2 d 33 + 3 d 35 ) - 2,\ (a P +2 a P ) t3 1 3 1 33 3S 

- 1 lTl m -2 
+ a 3 ,\ ( -") (1 +-"-.\ ) + 

4M M 
/19/ 

2 - 3 m" 
+ a ,\ l (p t .\ a )[2a (p +.\a ) - - 1 t 

3 3 3 3 33M 

m 1II m 
+ 2a 3r A (P3 a 3 + --" ) + -"- P 3 - Q 31 I ; .\ = (1 + -.ll ) . 

2M M M 

5. Ha He KOTo pOM 3Tane ~CCJleAOB a HHR n~OH-HYKnOHHoro pa cceRHHfl 
C BW C OKO ~ T04HOCTblO Mo* eT 6 WT b no neaH~M npoBeAeHHe n pO B e p K~ 

Ha OHHBa pHa HTHOCTH , KorAa HH*e nopora pO*AeHHR AononHHTenbHoro 
Mea OHa ane a e-rru MaTpHl.\bl paccyRHHR B Ka*AoM COCTORHrH C aa AaHHbl
MH nOJlHblM MOMeHTOM J ~ e- s~ i AnR npouecca / 2/, St2 Anfl n po

1 
uecca /3 / - Mo r y T 6 blTb Bblpa * e Hbl 4epea cofic r aeauae <l>aabl 8; ~ 8; 
H 4e pea K03 <l> <l> ~ l.\ HeHT CMeW~B a H ~ fl l J : 

Je 1 2 II 2 
S1 1 = exp (2 i c5J ) cos < J + exII (2 i 8J ) sin (J ' 
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8·
JI

' = [ exp (2i 0 I ) _ exp (2 i 0II) I s in 2 f • 
12 J J .J /20/ T04HOCTb, C KO TO PO~ Mbl 3HaeM 0 cnpaBeAnMBOCTM T-MHBapMaHT

HOCTM, ~OCTaT04HO xopowa AnA 3Toro MccneAoBaHHA. B03MomHbie OT
B nPH6nHmeHMH H30MHBapMaHTHocTM AnA Tex me 3neMeHTOB MaTpM~~ pac KnOHeHHA OT 06paTMMOCTM ABMmeHMA, BepoATHo, AOCTO~HW cne~Manb
ceA HHA HMeeM Horo nOMCKa. Ho C TO~ /B~COKO~/ T04HOCTb~, C KOTOPO~ 06paTMMOCTb 

Jf Jf J f J{' r: Jf Jf BpeMeHM HMe e T MecTo, M3Y4eHMe npo ~ecca /4/ seCb Ma menaTenbHO. 
38 1 1 = 2b 1 + b 3 ; 38 12 = \! 2 ( b 3 - b 1 ). /21/ 

Jf Jf 
r a e = exp (2 i 02T) xapak r epuaye r pac cea-u-e B COCTOAHHM C 3aAaH npOl.\ECC 71 p ... ny y 
HblMM J , f M H30c n HHOM T. 113 cpaBHeHMA /21 / ~1 /20/ BMAHO, 4TO 
npH cnpaBeAnHBOCT M H30MH BapHaHTHOC TM K03~~H~HeHT~ CMeWMBaHHA f 

J 

b 2T 

CneAY IOll\MM no cnm:<HOCT M warOM B HccneAoBaHMH pa AMa~ H OHHbIX s a
He 3aBHCAT OT J M f

1 
H npHHHMa~T nOCTOAHHoe 3Ha4eHHe, paBHoe XBa TOB nMOHOB ABnAeTCA n po~ecc / 5/ . TeopMM 3Toro npo~ecca C no

arc tg/ 2 '" 55 ° . ecna 0 cooTBeTCTByeT 0 , a 011 - 0 . KOAU1 MMMCA nMOHaMM nOCBAU1eHa pa60Ta 1 3/, KOTOPO~ M ~ HMme M cneAyeM.J 3 J 1 
KaK npeACTaBnAeTCA cerOAHA, OCHOBHO~ MHTepec K M3Y4eHM~ npo

~ecca / 5/ CBA3aH C B03MomHOCTb~ nonY4HTb CBeAeHMA 0 3HaKe aMnn~1

npOl.\ECC Tl P ... n + y TYAbl 71 ° -12 Y pacnana " . CBeAeHHA 0 3HaKe 3TO~ a Mnn MTYAbl cerOAHA MH
TepeCH~ C T04KM 3peHMA cpaBHeHHA C KBapKOB~M paC4eTOM . 

113Y4eHMe npo~ecca /4/ npM xopowe~ T04HOCT~1 3KcnepMMeHTa B Te4eHHe npOAonmHTenbHoro BpeMeHM o6cY*Aanacb B03MomHOCTb 
npeACTaBnAeT MHTepec KaK cnoco6 H3Y4eHMA o6paTHoro npo~ecca Toro , 4TO npM pa3nM4H~X TeopeTM4eCKMX nOAxOAax AnA 3HaKa 3TO~ 

aMnn MTYAw MomHO nonY4MTb pa3H~e 3aKn~4e H MA . KaK nOKa3an 
y + n -. tt + p 22/ A. nbB OB / 18( B Ae~ CTBMTenbHOCTM TeopeT M4eCKM cnpaBeAnMB O 3aKn~ 

B pa60Te / 19 /npOTMBononomHoe4eHMe 0 3HaKe, nonY4eHHoe 3aKn~
~OTopO*AeHMA 3apAmeHHoro nHOHa Ha cBo6oAHbiX He~TpoHax MOHOXpO 4eHMe pa6 0T~ (20/npOHCTeKano M3-3a He3aMe4eHHO~ one4aTKM B pa

12 1/ - 1201MaTM4eCKMMM y- KBa HTa MM. npH oAMHaKoBo~ 3HeprHM B C.~.M. 3Hep 60Te , Ha KOTOpOM OCHOBaH~ B~BOA~ pa60T~ ·TaKMM 06pa30M, 
rMA nMOHa B peaK~MM /4/ E

Tl 
CBA3aHa C 3HeprMe~ y- KBa HTa B npo TeopeTM4eCKM MMeeTCA 0AHo3Ha4Hoe 3aKn~4eHMe 0 3HaKe aMnnMTYAbl 

uecce /22/ E y COOTHoweHMeM 71 " -12 Y pacnana , OCHOBaHHoe Ha COOTHoweHMe ronbA6eprepa-Tpe~Ma

m 2 _ (M 2 _ M 2) Ha. 3aKn~4eHMe 06 3TO~ aMnnMTYAe nonY4eHO 3KcnepMMeHTanbHO B pe
r. n 3ynbTaTe M3Y4eHMA npOTOHHoro KOMnTOH-3~$eKTa, npM aHanM3e KOTOE ~ Err + /23/y M 2M poro CYU1eCTBeH Y4eT pa3nM4H~X aMnnMTYA. n03TOMY He3aBMCMMoe OT n n 

npO TOHHoro KOMnToH-3~~eKTa onpeAeneHMe 3HaKa aMnnHTYAbl Tl o 2 y -I 

rne m tt » M M M - MaCCbl nHoHa, npo r oua H He~TpoHa COOTBeTCT- pacnaAa npeACTaBnAeT HeKoTOpw~ MHTepec. TeopeTM4ecKoe paCCMOTn 
BeHHO. CBeAeHMA 0 ~oTopomAeHMM Ha He~TpoHe H3BneKa~TCA 06~4HO peHMe npo~ecca /5/ npeACT aBnAeTCA Heo6xoAMM~M TaKme B CBA3M 
H3 AaHH~x 0 ~OTopo*AeHMH Ha Ae ~T poHa x: C HOB~ MH non~TKaMM M3Y4eHMA npo~ecca /4/ M nOMCKOM peAKMX pacna

AOB He~TpanbH~x nMOHOB. 
yd-->71NN /24/ PaHee nonHaA BepOATHOCTb M yrnoB~e KoppenA~MM y-KBaHTOB 

B npo~ec ce /5/ paCCMaTpMBanMCb A.M.6anAMH~M, pe3ynbTaT ~ KOToporo 
no Me pe pa3BMTMA TeopHH ~OTopomAeHHA npM Ma n~x 3HeprMAx npMBeAeH~ B pa6oTe/22~rAe 3KcnepMMeHTanbHO yCTaHoaneHO, 4TO AnA 

H 3aAa4H Tpex Ten Bce 60nbwH~ HHTe pe c Mo ~e T npeACTaBnATb nony OTHoweHMA BepOATHoCTe~ npo~ecca /5/ M /3/ cnpaBeAnMB cneAY~U1M~ 
4eHHe AaHH~X 0 npo~ecce /4/. Oc06eHHO 3aMaH4MB~M, HO TPYAHWM BepxHM ~ npeAen: 
AenOM ABMnOCb 6b! M3Y4eHHe npouecca /4/ Ha nonApM30BaHHo ~ BOAO
pOAc oAepmaU1e~ MHweHM. KaK 6blno OTMe4eHO AOBonbHO AaBHo ' , r pe
60BaHHA T-MHBapMaHTHocTH npMBOAAT , HanpMMep, K paBeHcTBy aCHM
Me TpMM B ce4eHH H npo~ecca /4 / C nonApM3a~Me~ npOTOHOB B npo 'I 
~ecce /2 2/ npM Hc c ne Ao Ba HM H ero MOHo x pOMa TH4e CKMMH y-KBaHTaMH 
Ha cB060AHbiX He~TpoHa x . 

o ' 2' 
We71 - p .• n2y )/ w ( Tl 

- p -I Tlon) < 8.5 · 10 - 4 . 

HacKonbKo M3BeCTHO, nOKa npOAenaHW n HWb nepB~e 3KcnepHMeHTW * B UEPHe HHTe p ec K 1-1 3Y4.eHHIO rrpouecc a tt -A -e yyX n a H,o;pe O,o;HO 
no M3Y4eHM~ npo~ecca /4/ C T04HOCTb~, He npeB~wa~~e~ T04HOCTb Bpe ~lfl c aasuaanca c nonerrxa x a nonyvars CBe,o;eHH.fl 0 nHOHHOM KOH,o;eH
MccneAOBaHMA npo~ecca /24/. c a Te. BepO.flTHO, H3 y~eHHe 3Toro np0l..\ecca H Cer OAH.fl Mo*eT npe,o;

CTaBnfl Tb HHTepec Anfl .fl,o;epHoH ~H3HKH. 
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K~HeT ~4eCKaH 3 H e p r ~ H He~TpOHOB K OT npo~eCCOB / 3 / , /4/, /5/ 
C nOKOH~~ M HCH nHOHaMH CBH3aHa C 3¢¢eKT~BHo~ Macco~ Mx CHCTeMbl, 
o6pa3y~e~cH BMeCTe C He~TpoHaMH B KOHe 4 HOM COCTOHH~~, COOTHO
weH~eM 

2 2
 
(m77 - ) - M
x

K / 25 / 
2(M + m )

77 

rAe m , M - Ma CCbl o r oaua r e ns aoro n HOHa ~ nporoua , l!I = Mn - M ' 
77 p 

npo~ec ca M / 3 / H / 4 / COOTBeTCTB Y ~T 3Hepr ~ H H e~TpoHoB 420 K3 B 
H 8 ,9 M3B . MaKC~ ManbH~~ HMnynbc HeA T poHOB P~ax B npo~ecce / 5 
COCTa Bn Re T 129 M3 B/ c. B Aan bHe~w eM Hcnon b 3Y ~TCR BenH4HHbi 
y = Ip'I/(m77 - l!I) H X = y / 0.204. 3Ha4eH H~ y = 0 , 204 /H x = 1/ co 
OTBe Tc TBy e T K= 420 K3 B. B pa 3n~4H~ X 0 6naCTR X 3Ha4eH~~ 3 He p r ~A 

He~TpoHoB ~rpa~T ponb pa3nH4H~e A~arpaMM~ . 3HaK aMnn~TYA~ 77 ° _ 2 y 
pa cnaAa o6ycnoBneH BKnaAoM AHa r paMMbl , KOTo pa R cooTBeTcTByeT 
nepe3apHAKe nHOHa C nocneA Y~~ HM 77 0 ~ 2 y pacnaAoM B~pTyanbHoro 

He~TpanbHor o n HOHa . 3Ta AHarpaMMa AaeT 3Ha4MTenbH~~ BKnaA B n po 
~ecc / 5/ B6n~3 ~ 3He pr HH He ~ T p oHo B 42 0 K3 B. Ee MO~H O n pe ACTa BHTb 
B BHAe 

::! :2 -1 2 
M " = Mo (q ~ -m ~ i vm ) e F ( ( 'e k k ' , / 26/77 tr • tt II v 1l" {Xl P a 

rAe Y - w~p~1Ha ,, 0- Me 30 Ha , q ' = k + k ", k H k ' - 4- HMnyn bcbI y 
KBaHToB, iMo= 2 m -;;1 - a Mnm-n YAa nepeaapanxn nHOHa Ha HYK .'lOHe 
S oKononoporoBo~ 06naCTH, 

~ .~F 
477 2 0,96 m77 

- KOHCTaHTa pacnaaa 77 0 
~ 2 y. npH WH pHHe pacna~a 10 38 l si = 1 . 

Bbl4",cneHHe acex Ae CHTH aMnn HTYA npOBeAeHO B 3/. 80 Bce~ ofinac r a 
3Hepr",A He~TpoHoB ",MeeTCH HeonpeAeneHHOC Tb, CBHsaHHaH c nHOH 
HYKnOH H~M H nHOH-n HOHH~ M BsaHMoA e~cTB ",eM, KOTo p a R OKaSbiBaeTCH 
nopsnxa O(w · w ':lm ~ .rAe w H W ' - 3HepnH1 ¢O TOHOB, no OTHoweH~110 
K BKnaAY AHarpaMMbl . cooTBe Tc T B y~~e~ HcnYC KaH H ~ ASYX ¢OTOHOB 
n HOHOB AO ero n o rn~eHHH npOTOHOM. 

3a BHcH~H ~ OT 3HaKa aMnnHTYAbl 77 °~ 2 y BKnaA B BepORTHOCTb n po
~ ec ca / 5 / HMeeT B~A 

22 e 2FJm M- (q ' ~m 2) 4 rn q ' 
¢ = -----~_.!! ~ [ C + 2 1l _ rr (1 - ~ )], 27 / n[(q ' 2_ m 2 ) + y 2 m2] 2(u(1l ' M 2(u ' 77 tt 

. 2 2 m, 2 
r'ne q = 2 w w ' (1 - cos 0 ) = (rn 77 - l\ ) - (1 + -1l ) P • () - Yr on M e~AY 

M 
¢ oToHaMH B KOHe4HOM COCTOHH HH, C = ( lip - Jl n )(l l- m 77 1'2M ). 

AnH o~eHK H OTHo c"'TenbHo~ BepO RTHOC TH R a Mnn HTlAa npo~ec ca 

/4 / H3 s -CO_CTOHH~H npeACTa BnReTC R B B"'Ae Mv = V2 r . e (;; e) 
'" IMy l2 = 2(";2 fe ) 2, rAe r = g ( m 77 /2 M ) - KOHc Ta HTa nce anoa e x r op a c r o 

10 

B3aHMOA e~C T B ~H . BCTpe4a Bwa HCR np H o6cY~AeHH ~ AHcnepCHOHH ~X 
COOTHo w eH H ~. 

06naC Tb 4 YBCTBHTenbHOCTH K 3Ha KY 77 0 ~ 2 y aMnnHTYA~ Ha XOA ~TCR
 

B6n H3 H K ~ 420 K3B / y = 0,204 / . B pe3ynbTa Te paC4eTa nony 

4a e M
 

R = W( 77- p ~ ny y} l w (77 -p->n y), 

- 6
R / K ~ 34 0 K3B/ = / 3 , 6 5 + s 2 , 66/ ·1 0 • 

R / 525 . ~ K s; 16 80 K3 B /1 4, 4 - s 7 , 7 / 10
- 6

. 

Ta K~ M o6pa 30 M, B 3 THX 06 naC TRX 3Hepr H~ He ~TpoHoB pC3yn bTaT BeCb 
Ma 4y BcT BHTen e H K 3 Ha Ky aMnn~TYA~ 77 0 ~ 2y pacnaAa . 

- 4non HaR OTHoCHTenbHaR Bepo HTHoCTb HMeeT B enH4~H Y R= 1, 2.10 • 
6nH3Ka K o~eHKa , no nY4e HHo A A.M. 6a nAMHwM, ~ npa KT H4 eCK~ He4yBcT 
B~Ten bHa K 3 Ha Ky a Mnn HTYAbl H e~Tpan bHoro nHOHa . 

TOPM03 HOE H3nY4 EHHE 

~ H Te pe c K H3Y4eHH~ TOpM03Horo H3nY4eHHR aAPOHOB 4aCTO CBR3~ 

Ba eTCH C Ha Ae~AO~ onpeAen ~Tb aMnnHTYAY aAPOH-aAPOHHoro B3a~MO
Ae~ CTB~R BHe M a C C O B O~ nOBep XHOCT~, 4TO 6blno 6b! aec sxs ~HT e peCHO 

AnH MHor~ x 3aAa4 , B Kn~4aH 3aAa 4 H aAPOH-RAepHoro B3aHMOAe~CTBHR. 

Ka K 6blnO nOKa3aHO A.B.TapaCOBbi M / 23 ~ 6e S MOAenbHO or oro cnena r s He 
YAae TCH . n03TOMY HccneAOBaHHe TOpM03Horo H3nY4 eH HR H B n~OH
Hy Kn oHHoM B3aHMOAe~C T B H ~, KaK Ka~eTC R, Mo~eT c n Y ~ M T b npOBepKO~ 

MOA enbH~ X paC4eTOB, B KOTOP~ X Aena~TCR pa3n H4H ~ e n peAnon o* eH HR 
o c xoAe C Ma C COB O~ nOBepXHOC TH. 

8 COOTBeTCTBHH C Teope Mo~ ¢.noy ce4eH~e TOpM03Horo ~ snY 4e 

HHH, HSY4aeMo r o 3 Kcnep HMeHTa nb Ho , noneSHO npeACTaBHTb AnR Aa n b 
He~w e ro aHanH3a B BHAe 

d a 
(tJ 

= ~ o~ + A t d w + A 2 (co ) . d uJ , /28ro 

rAe no c n eAHHH 4n e H, cooTB eTcTsY IO~HA ~cnycKaH ~1O ~eC T K~ X y- KBa H
TOB , COAe plK HT B A 2«(,» pac r yura e c reneau 3H~pnl~ TOpMOSHbl X y- KBa H
TOB. Cna r a e a oe A 0 coor a e r c r a y a r ~3BecTHoMY Mexa H~3MY Hc n y c Ka HHR 
0 4e Hb MRrK HX ¢ OTOHOB. K03¢¢H~H e HT Ao HMe e T H CH bl ~ CM blc n npoHsBe 
ACHHR ce 4eH ~R 6 e 3 Hc nyc KaHHR ¢oTo Ha Ha BepoHTHoCTb Hc nycKaH"'H 
y -K Ba HTa. B COOTBeT CTBH H C TeopeMo ~ ¢ .noy K03¢¢~ ~ He H T A t He 
Sa BI-I CHT OT (IJ H cOA ep~~ T KaK BKnaA MarHHTHoro MOMe HTa 6 a pHOHOB , 
Ta K 1-1 n pOH3 BOAHYIO no 3 He prHH OT a Mnn HT YAbl ynpyro r o pa CCeR HI-I R 
6apI-IOHOB . / 

2 4, 
n . KOHApa T~K ~ n .nOHOMa pe B 06pa THn", B CBOe BpeMR BHHMa HHC 

Ha TO, 4 TO B on peAcne H HO~ KHHe Ma THKe B npo~ecce TOpMO SHo r o 1-1 3 
t 

nY4 e HI-I R 77 - Me 30 Ha n pOTOHOM MO IK HO BblAenHTb BKna A MarH IHHo ro MO
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C ne pCBop0 1OM H Gea nepeaopora cn uua B npo ue c ce 131 M =a + b ( ; n\ 
Me HTa Hao6a p ~ . 3 T ~ Boa~O~HO C T b C B~ aaH a C TeM, 4TO BKnaA B aM r ne Ii - ItOpM,t Jlb K nnOCKOCTH paCCeTlHHR. B HMnynbc HoM npH6JlH~e HHH 
nn HTYAY pea K ~ H H 17 P 17 p y B 06naCTH pe aoaau ca npono puaoa ane a -e 

w :l(- w + i r 12) H npH - F / 2 c paBHHM C BKnaAOM Ma r HHTHor o MOMe HTa 'J 2 1 " 2a . 2 a - . 1291 
arc tg II~' - k',I(,j 

a ( 17- d • i ll 17 " ) la l ~ I hi ~ - (lal . t- - Ibl - ) - npoTo Ha . 6~nH npeAnpHHRT~ coo T B e T c T B Y~~He 3Kc ne p H MeH Tanb H~e 3 [k - k ' j 
H c cneAoBa HH~ , HHT epn peTa~HR KOTOP~X BCTpe THna c b C TPYAHOCTRMH.
 
Pauee M. M. Myc a xaHoB ofipa r an BHHMa HHe / 4/ Hq TO, 4TO BblAeneHHe npH BW4Hcne HMRX AnR BOJl HOB O~ $Y HK~HH Ae~T poHa i/J d npHH HManOCb
 

,r-;;- -apax na a a fl t\ B c any r eop ea u 11l. Iloy BOaMOM< HO nHW b B MOAenH, r Ae Bb l pa ~eHl1e .;,d - V - e I p .
 
Hao6a pa pac cMa TpHBa eTcR KaK 4ac T H ~a cn HHa 3/2. ~3Me H eH HR, BHe 2 17
 

• Cer oAHR O C HOB H O~ HHTe pe c K H 3 Y4eH H ~ npo~eCCOB THna / 8, BceceHH~ e B paHee npOB eAeHH~e pa C 4 eT ~ , pa CCMOTpeH~ B /4~ a Ta KM<e
 
B 1 5/ 60nbwe CMe~a e TC R B CTopOHy l1lH3 HKH Tpex TeJl .
 

3a BepwaR o6cY~AeH He H eKOTOp~X H3 B0 3MO~HW X HOB~X HCCJleAOBa nOCKon bKY "BKnaA Ma rHHT H ~X MOMe HTOB npono p~ HOHa neH c nHHaM 
HH ~ B oGna cTH nHoH- HyKnoHHo r o B 3a HMoAe~ c T B HR Ha Me 30HHbiX $a6 pH6 a pHOHOB H pe aOHa HCOB, npeACTa BnRe TCR HHT epe CH ~M B HO B ~X 3Kcne 
Kax, TPYAHO YAep~aT bCR , 4TOGbi He 3a Me TMTb, 4TO Ha H 6o Jlb WH~ HHpHMe HTax H3Y4a Tb TOpM03 Hoe H3nY4e HHe Ha nonRpH aOBa HH o~ MHwe HH. 
r ep ec , KOHe 4HO, CBRablBa eTCTl C o6Hapy~eH HeM 4e rO- TO Heo~HA aH Horo .npH 3TOM Hc nYCKa HHe 04eHb MRr KHX 11l0TOHOB, BKnaA K O T OP~X B /28/ 
HOBbie 3Kc ne pHMe HTbi B " c r a pux" 06Il a CTRX, Ka K np eACT a BnRe TCR, ac e r r 

I 

n p onop~ HOHaneH d wl w , He 6 YAe T Aa Ba Tb BKnaAa B 3aBHCR~ H~ OT c nH
Aa AOIl~H W He yny c Ka Tb H Ta KO~ B03MO~HOC T H .HOB 3ttx!Je KT.
 

nO- BHAHMOMY, HeT COMHe HHR, 4TO B pe ay nb TaTe npOBeAeH HR H OB~X
 

I 

AB TOP 6narOA a pe H opraHH3aTopaM o4ep eAHo r o ceMHHa pa B 3BeHHr o 3Kc nepHMe HTOB 6YAYT a Ha4HTe nbHO YT 04He HW 3Ha4 eHHR MarHH THWx MO 
pOAe , nOAr OTOBKa K KOTOPOMY n03 BOJlHIla e~e pa 3 o6AYMaTb Bon poc ~ I Me HTOB pa 3HWX KOMnOHe HT ~- H 306a pw, 4TO npeACTaBnRe T HHTe pe c 
$H3 HK ~ He6oIl bw~X 3 H e p r H~ . OCTa eTCR HaAeTl TbCR , 4TO He KO Top~e H3AnR n~6 ~x KB a pKOBWX MOAeneA. KpOMe Tor o , B paMKax MOAe ne~ Mor yT 
o6 cY~A aBwHXCR Bblwe BonpoCOB 3aH H TepeCY~ T 3 Kcne pHM e HTa To pOB HO6blTb ncny ue s u CBeAeHHR 0 3a KOHOMe pHOCTRX CXOAa aMnnHT YA yn py

I Bor o nOKone HHR. r o r o B3a H MOAe~C TB HR C MaC COBO~ nOBe pXHOCT H, 0 4e M B Ha CT OR~ee 

BpeMR Aa HH ~X n04TH He T. ~ 3TO npH TOM, 4TO HHTe pec K TaKHM Aa H
Iii HWM Bce 60nbwe YBenH4HBa e TCR. 
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nepeao "T O p ol 

La p idus L. I. 
n Some Probl ems of Pion-Nucleon Interaction Physics 

Ques t ions of possible interest for new investigations of d i f f e rcnt 
processes of pion-nucleon interactions including radiative proces ses wi t h 
pion s o f intermediate energy are shortly discussed. For e la st ic pion-nuc
leon scattering it is desira ble to made the systematic i nves t lqa r iou 0 

pola r i za ti on , rotation of polarization parameters . Conseq uenses of th e 
d ispersion relation for p ion-nu c l eon elastic scattering at low ene rqy nr 
under discussion. The inv est igat io n of radiation capture o f the pion by 
protons gives informat ion on phor oproduc tion of pions by monochromat i 
y -rays on free neut rons . The lnvrs t Iqa t Ion of process (5) I!oo ·.r n~ I I lvv to 
t he s ign of t he rr O-2y dccOly aml11ltudc . Il if, int e r es t ing to mee suro r h 
bremss t rahl uno in p Iorr -nu c leon , 011 : .. 10 11 $ on a polarized hydrolJr n ' ,HIW !. 

'he I lIv.. ·.1 Ill'll Ion 10 01 '\ henn rlurmod " t the La bor a t o r y of HlJ~ 1 ~41 r 
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