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C) 1976 061>ec)uHeHHI>II1 UHCIIUIIIYII Jlc}epHI>IX UCCAec)06QHUU ,[!Y6Ha 

1. BBEnEHI1E 

K uacrosnueMy BpeMeHH BbrnonHeHO 6onbUIOe "iHCno 
8KCITepHMBHTOB DO ynpyroMy paccegHHID gaepHhlX "i8CTHU 
C TeopeTH"ieCKHM aHanH30M aaHHhlX ITO OITTH"ieCKOA MOaenH, 
Haepaag OITTH"iBCKag Moaenb B OCHOBHOM rrpaBHnbHO OITH
CbiBaeT paccegHHe gapaMH He TOnbKO HyKnOHOB, HO H cnmK
HhlX "i8CTHU, BKniDqag Tg~enhle HOHhl, TaKOe ODHC8HHe 
B03MO~HO B UIHpOKOM 8HepreTH"ieCKOM HHTBpBane OT 1 
ao 50-70 MaB /1/. 

l1ccneaoBaHHID ynpyroro paccegaHg HOHOB renHg-3 
aa nerKHX gapax (A<l6)nocBgUieHo cpaBHHTenbHO Mano 
pa6oT, H 08HHb!X ang CHCTeMaTHKH OITTH"ieCKHX rrapaMeTpOB, 
ODHCbiB810UIHX 3KCDepHMeHT8nbHhie peaynbT8Tb! 1 ceA"iaC 
ueaocraTO"iHO. B 3HB"iHTenbHOA Mepe aTo o6ycnoBneao 
TeM, 'iTO rrpHMeHeHHe ODTH"iBCKOA MOaenH K aaanH3Y ynpy
roro paccegaHg HOHOB 3 He ua nerKHX gapax Meaee paa
pa6oTaHo, 'LleM, uarrpHMep, ang paccegHHg HyKnoHOB aa 
cpeaHHX H Tg~enhlx gapax. CyUiecrBeHHOA rrpH'LlHHoA aToro 
aarpyaHeHHg gBngeTcg Manoe "iHcno HyKnOHOB B galax MH
UieHH H cno~aag (cocTaBHag) cTpyKTypa renHg-3/ 1. CHcTe

MBTH"ieCKoe 8KCDepHMeHT8nbHOe HCCneaOB8HHe o6cy~aae
MOA 3808"iH H H8KODneHHe CBeAeHHA 0 DOTeHUHane ODTH
"ieCKOA MOAenH B8~HO K8K ang ODHC8HHg DpOUeCCa ynpy
roro paccegHHg, T8K H ang DpHMeHeHHg MeTOA8 HCKa~eH
HbiX BOnH B 6opHOBCKOM DpH6nH~eHHH DpH 8H8nH3e gaepHbiX 

peaKUHA, Bhi3B8HHhiX HOH8MH 
3 He. 

3KCDepHMeHT8nhHhie aaHHbie 0 <jlyHKUHgX B036y~AeHHg 
H yrnoBbiX pacnpeaeneaHgX renHg-3, ynpyro paccegaaoro 
H8 gAp8X 6epHnnHSI-9, KOTOfbie H3MepeHbl B 8HepreTH"ieCKHX 
HHTepBanax 1,6+2,4 M3B/3 H 4•18 M3B/4 • 5~ 6hinH npHeMne-
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MO OIIHCBHhl IIO onTH'IBCKOH MOJlBllli C Y'IBTOM ( 1i 6e3 

yqeTa) cmm-op6RTanbHOro B3aHMoneitcTBRSI. B yrnoaLrX 

pacnpeneneHRSIX npR 9HeprRSIX 6onbme 4 MsB ua6monaJOTCSI 

npH3H8KH llH¢paKUHOHHOH KapTHHhl, yCHllliB8!0WHBCSI C yaenH

'IBHiiBM sueprHH. B saepreTH'IeCKOit o6nacTH oT 2,4 no 

4 MsB HeT HHKaKoit HH¢opMaURH o6 ynpyroM pacceSIHHH 
3 . 9 

He Ha Sinpax Be. 
HacTOSilllaSI pa6oTa Bhmonueua c uenhJO aocnonHeHHSI 

9TOro npo6ena H nony'IBHHSI 9KCIIepHMBHT8JlbHhlX naHHhlX 

B HHTepaane 9HeprHit OT 2 no 4 MsB, HX OIIHCBH>HI B paMK8X 

OnTH'IBCKOll MonenH, a T8K)KB CUCTBM8TH38UHH naHHhiX 0 na

paMeTpax OIITH'IBCKOrO IIOTBHUHaJia. 

2. 3KCnEPI1MEHTAflbHA.H TEXHI1KA 

I1ccnenoaaHHe peaKUHH 
9Be( 3 He, 3He) 9Be a o6nacnt 

sHeprHit oT 2 no 4 MsB awrronHeHo Ha sneKTpoc~aTH'IeCKOM 

reueparope 3f-5 fla6opaTopHR uei1rpomroi1 ¢H3HKH OI1.HH 

(lly6Ha). ny'IOK HOHOB remi5I-3 nocne Bh!XOJlB H3 yCKOpH

TBJlbHOH Tpy6KH, IIpOXO)KnBHHSI MBrHKTHOrO 8H8JlH3BTOpa, 

CUCTBMhl ClJOKYCHpy!OIUHX JIUH3 H OTKJIOH'il!Oll!BrO MarHuTa 

narrpaan5IncSI B KaMepy pacceSIHHSI. KanH6posKa suepreTH

qecKoi1 ll!KBJlhl YCKOpHTBJl5I OCYlllBCTBJISIJl8Cb ITO pe30H8HCBM 

peaKUlHI 27 Al (p ,y)28 Si. ToquocTb Kanu6poBKH 6Lwa nyqme 

0,1 %. . 

MHorone TBKTOpHa5I KaMepa pecce SIHH SI JlliSI HCCJIB;l OBa HH SI 

SIJlBpHhlX peaKUHll H MBTOJlHK8 IIpHrOTOBliBHHSI MHlllBHBH non

po6HO orrucaHhi B pa6oTax (eM. I 6 a • 6 I ) • llm1 H3Mepe

Hnit CB'IBHHH HCIIOllb30B8liHCb CBMOIIonnep)KHBB!O!liHeCSI 

6epunnHeBLie MHlUBHH. CrreKTphi 3apSI*eHHhiX qac THU perucT

pHpoaaliHCb C nOMO!llb!O 'IBThlpeX KpeMHHBBhlX rronyrrpOBOJl

HIIKOBhiX neTeKTOpOB, CMOHTHpOBBHHhiX Ha llBYX rronBl!)!(HhiX 

KpoHmTeitHax. I1MrrynhChi oT neTeKropoa rrorranaJOT B rrpen

eaprrTenbuwA H OCHOBHOll YCIIJlHTBliH H nanee rrepenaJOTCSI 

B II3MepHTBJlbHO-Bhi'IHCliHTBllbHhlH KOMnneKC na6opaTOpUH, 

lln5I BhliiOliHBHHSI JlBHHOrO 9KCIIepHMBHTa HCIIOJlb30B8JlHCb 

MHOrOKaHal!bHhlll aMnliHTY JlHhl it 8H8JIH38 TOp H MIIY lib COB 

AH-4096 (8 rpyrrrr no 512 KaHanoa), rpa¢nKorrocTporrTenh, 

xm¢porreqaTb R 3BM E3CM-4 c ocunnnorpa¢oM H ceeTo

BLIM KapaunamoM. 
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3. PE3Y flbTATbl I13MEPEH.VH1 

B HBCTOSI!lleft pa6oTe HCCliBJlOBBJlHCb C!JYHKUHH B036y)K

JlBHHSI H yrnOBhlB pacrrpeneJIBHHSI reliHSI-3 B peaKUHII 
9 Be ( 3 He, 3 He) 9 Be. P H c • 1 HllliJOCTpHpyeT cneKTphi 

'IBCTHU R3 peaKUHll rel!H5I-3 C 5Illp8MH MIIWBHH, II3MepeHHhie 

npH 9HeprHH 6oM6apJlHPYJOWHX HOHOB 4 MsB H yrnax pac

Ce5IHH51 50° H 130°.8 nonaBJI5I!OlliBM 60l!blliHHCTBe cneKTpOB 

YllBBBliOCb npoBeCTH HBJlB)KHOe BhineneHHB IIRKB ynpyroro 

pacce5IHH51 renH51-3 Ha 6epHnnrrrr. 

llnSI MOHHTOpHpOB8HH51 Ha 6epHl!JliiBBhlB MIIlliBHH Hanhl

Jl5Il!C51 TOHKHll Cl!Oll cepe6pa (- 15 MKr/cM 2 ). H3BBCTHO, 

'ITO yrrpyroe paCC85IHHB 'IBCTHU MBJlhlX 9HeprH.i1: Ha 51Jlp8X 

cepe6pa gangeTcg 'IHCTO pe3ep¢opnoBCKHM. C y'IeToM 

9TOro ¢aKT8 HBJlB)KHOCTb pa60Thl cneKTpOMeTpH'IBCKHX 

TpaKTOB KOHTponHpoaanacb II3MepeuueM Bhixona N peaK

UHH 
108Ag( 3 He, 3 He) 108Ag ao seeM IIHTepsane sneprHH E3He 

H yrnos pacceSIHH51 e. Pe3yJibT8Tbl 9THX KOHTpOllbHhiX 

npoaepoK noKa3hiBaJOT, 'ITO aenH'IHHhi N ·E 2 = const H 
3He 

N. sin 4 !!_;;;; const. no9TOMY BhiXOJl ynpyroro pacce5IHH51 

3 2 9 
He Ha · Be scerna nopMrrposancg ua BhiXOll ynpyroro pac-

ce5IHH51 
3He na

108Ag. TaKaSI uopMrrposKa HCKnJOqana ueo6xo

JlHMOCTb onpeneneHH51 'IIfCliB ROHOB, nanaJO!liHX Ha MlflliBHbo 

llnB YMBHblliBHHSI 'IHCna npOC'IBTOB 8H8l!lf38TOpa H3MepeHR51 

cneKTpOB npOBOJlHliHCb Ha Jl0CT8TO'IHO TOHKHX MHlliBHSIX 

( 40-50 MKr/CM 2 ) If npR M8Jlh!X lfHTBHCRBHOCTSIX ROHHOrO 

ny'IKa ( -0,1 MKA). 

Ha pH c. 2 noKa3aHhi suepi_'eTH'IeCKHe 3BBHCHMOCTH 

OTHOllleHH51 ce'IeHHH peaKUHii 9 Be( 3 He, 3 He) 9Be 
(do/dfl)/(do/dO )n B nnana3oHe oT 2 no 4 MsB npH yrnax 

70,80, 110 H 140° (sHeprHH H yrnhl B na6opaTOpHOH CHCTeMe 

KOOPllHHaT). l13 9THX 38BRCRMOCTBH BHJlHO, 'ITO npH 6onb

illHX yrnax HMeeT MBCTO OTKl!OHBHHe CB'IBHH51 OT pe3ep

¢opJlOBCKOrO. 

npH R3MepeHHif yrnOBbiX pacnpeneneHHH Bb!XOJl peaKUHH 

HOpMRpOB8JICSI HB nOK838HH51 MOHifTOpHOrO JlBTBKTOpa, 
0 

ycTanosneHHoro non yrnoM 90 .B snepreTH'IeCKOM RHTepsa-

ne 2.4 MaB 6binO H3Mepeno 8 yrnosbiX 38BRCHMOCTeii: 

nn¢¢epeHUH8l!bHbiX Ce'IeHHH da I dO B M6/cp, KOTOpblB 
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P If c. 1. 3HepreTHqeCKHe cneKTphi qaCTifU ( d1 , He, a 
0 

, 

a 1 H a 2 ) H3 peaKUHif renHSI-3 c SIApaMH MlfiiieHH, lf3MepeH

Hhie npH aHeprHH E3He = 4 MaB H yrnax (} = 50° H 

130° (aHepi'HSI If yrnhl B na6opaTOpHOii: CHCTeMe KOOpAHHaT). 

Do OCH a6cuHcc - HOMep KaHana aMnnHTYAHoro aHanHsa

ropa, ITO OCH OpAHH8T - q11cno OTcqeTOB. 
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p If C. 2. 3HepreTHqeCKif8 38BHCHMOCTH OTHOIII8HifSI 3KCITe

pHM8HTanbHh!X ceqeHHH peaKUHH 9 Be( 3 He, 3He) 9Be 
K pesep!lJopaoecKoMy ( aHeprHSI E3He- B na6oparopHoii: 

CHCTeMe KOOpAHHaT, B MaB i yron (} - B CHCTeMe U8HTpa 

Mace). 

noKaSaHhi Ha pH c. 3. DpH yrnax pacceSIHHSI (} > 120 ° 

C pOCTOM 3H8pi'Hif npOHCXOAHT ITOCT8IT8HH08 H3M8H8HH8 

!lJopMhi yrnoBbiX pacnpeaeneHHii:. 

0THOCHT8nbH8SI OIJIH6Ka OITpeaeneHHSI a6COniOTHhiX 

AH!ll!lJepeHUHanbHhiX ceqeHHii: He npeehiiiiana 15%, npHqeM 

60nbiiiHHCTBO 3KCIT8pHM8HTanbHblX ToqeK Ha p If C. 3 HM88T 

7 



8 

100 

10 

._ 
u 

' 10 
>: 

2,00/ooiJ6 2,53M>B 

~~\ 
~I' I I 

"' ~ 3,25MJ6 
~ 

~ 
100 

10 

2,15M>B 3,00MJ6 

\ 
3,15MJ6 {001-136 

:' 

·." 

60 90 120 150 60 90 120 150 60 90 120 150 60 90 120 150 8 

P a c. 3. CpaBHeHae yrnoBbiX pacnpeaeneHali: ynpyro 
pacceHHHoro renag-3 Ha 6epannaa-9, paccqaTaHHhiX 
no onraqecKoli: Moaena (cnnowHaH naHaH), c aKcnepaMeH-
ranbHhiMH ( roqKH). Yron () a ceqeHae da I dO aaHbi 
B CHCTeMe UeHTpa MaCC, 

owa6Ky B npeaenax 8-12%. 3ra owa6Ka CKnaahlBanacb 
H3 CTaTHCTHqeCKOH OWH6KH H OIUH60K BhlaeneHHH nu:Ka 
H OnpeaeneHHH TOniUHHbl MHllieHH, 

TionyqeHHhle B HacroHweli: pa6ore yrnoBhle pacnpeae
neHHH npu: aHepragx 2,0 H 4,0 MaB xopowo cornacyiOTCH 
C aaHHbiMH pa6oT / 3 ,5/. 

' I 

\ 
I 

4. AHAnl13 3KCTIEPI1MEHT AnbHbJX nAHHbJX 
TIO OTITW-IECKOH MOnEnH 

3 9 
naHHbie no ynpyroMy pacceHHHIO He Ha Hapax Be 

6hlna npoaHanaaapoBaHhl Ha ocHoBe onraqecKoli: Moaena 
smpa, CoOTBeTCTBYIOlliHH noTeHUHan HMeeT BRA 

V(r)= ReVN(r)+ i lmVN(r}- Vc(r)+ V s.o.(r), ( 1) 

rae peanbHaH qacrb Re VN(r) gaepHoro noreHuaana HMeeT 
~opMy Byaca-CaKCOHa 

r -RR -l 
ReVN (r)= V. fi'S (r, RR' aR)= V [ 1 +exp ---] . 

aR 

Bbipa)KeHRe ang MHRMoli: qacra noreHuaana B o6weM 
cnyqae MO)KHO 3anacaTb B BHae 

lmVN(r)=W[(l-t)fi'S (r ,R
1 

,ca
1
)+tf /r,R

1 
,a

1
)]. 

(2) 

(3) 

TiepBhlH qneH noTeHURana (3) COOTBeTCTByeT o6~eMHOMY 
nornoweHHIO Byaca-CaKCOHa, roraa KaK BTopoli: qneH fp 
HMeeT nOBepXHOCTHbiH xapaKTep H MO)KeT 6biTb aanHCaH 
na6o B ~OpMe npOH3BOaHOH OT peanbHOH qaCTH 

fd (r)=-4a
1
dfl'8 (r ,R

1 
,a

1 
)/dr, 

na6o B raycCOBOH ~OpMe 

2 
f (r)=exp- [ (r-R

1 
)/a

1 
]. 

g 

(4) 

{5) 

Tor ana RHOH BRa nornoweHHH peanaayercg cooTBeT
CTBYIOIUHM Bhi6opoM napaMeTpa t. TipeanonaraeTCH, qro 
KynoHOBCKHH noreHuaan Vc(r) HMeeT BHa noTeHu~ana 

u ,h Al/3 paBHOMepHo aapg)KeHHOH c't'ephi pamryca r c = rOc , 
rae A - MaccoBoe qacno Hapa-MaweHH. 

Cnaa-op6aranbHaH qacTb V (r) noTeHuaana (1) aanu:-s .o. 
Cb!BaeTCH B ~OpMe 

V (r)= < f s-+ > V -2df.., (r, R R'a )/dr. 
s.o. s.o. r .. S' R (6) 
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113 
3aMeTI1M, 'ITO a ¢opMynax (2)-(6) RR = r

0
R· A , 

I 13 
RI =roi·A • 3 

TeopeTI1'IeCKI1e 3Ha'IeH11SI yrnoabiX pacnpenenea11i1: He, 
ynpyro pacceSIHHoro Ha Sinpax 9Be, 6bin11 paCC'II1TaHbi 

c noMOIUhiO nporpaMMhi ELASTIC 171 Ha ::meKTpOHHO-Bbi

'II1Cni1TenbHOH MaiUI1He E3CM-6. 3Ha'IeHI1SI napaMeTpoa 

onpenenSini1Cb nyTeM MI1HI1M113BU1111 Kpi1Tepi1SI x 2 , 11MeiOme-
ro B11U 

N 
2 1 ! 

X = N i=l (7) 
a th ( e i)- a exp ( e i ) ] 2. 

L\a (0.) exp 1 

3necb N - 'I11cno 8Kcnepi1MeHTanbHhiX TO'IeK; a th (Oi ) 
Bbi'II1CneHHOe 3Ha'IeHI1e U11tP<flepeHU118nbHOI'O Ce'IeHI1Sii 

aexJOi) - 8Kcnepi1MeHTanbHOe 3Ha'IeH11e ce'IeH11Sii 

L\aexp (Oi) - COOTBeTCTBYIOIU8SI 8KCllepi1MeHT8nbH8SI 
OIU116Ka. 

Dp11 pac'IeTax npi1H11Manocb, 'ITO L\aexp(e i) cocTaa-
nSieT I 0% OT a exp ( e i ). Dpouenypa ll011CK8 ocymeCTBnSI
nacb c noMOIUbiO nonnporpaMMhi SEARCH 171 . 3Ha'IeHI1SI 

napaMeTpoa r OR , r 01 11 rOc rpi1KC11poaan11cb 11 npi1H11-
Mani1Cb paBHblM11, COOTBeTCTBeHHO, 1 ,20; 1,20 11 1,40 <flepMI1 
( cM. pa6oTy I 51 ) • 

DpH KB)I{UOM 3Ha'IeH1111 aaepr1111 6hm opraa11aoaaH 
no11cK anSI cnenyiOIU11X aa6opoa napaMeTpoa: 

(A) no11cK OllT11ManbHhiX 3Ha'IeHI1H napaMeTpOB a R 

a I 11 V c o6'beMHhiM nornomea11eM co cmm-op611TanbHhiM 
aaa11 MoneM:c TBI1eM; 

(E) no11cK onTHManbHhiX 3Ha'IeHHi1: napaMeTpoa a R , 

ai H V c noaepxaocTHhiM nornomeHHeM B ¢opMe npoHa~ 
BOUHOH H CO CllHH-Op6HT8nbHbiM B3811MOUeHCTBHeM; 

(B) TO )l{e 6e3 CllHH-op611TanbHOI'O B38HMOUeHCTBHSii 
(f) llOHCK OllTHManbHhlX 3HaqeHHH napaMeTpOB aR 

a I , V H W c noaepxHOCTHhiM nornomeHHeM B ¢opMe 

llpOH3BOUHOH 11 CO CllHH-op611TanbHbiM B38HMOUeHCTBHeM; 

(ll) noHCK onTHManbHhiX 3Ha'IeHHi1: napaMeTpoa a R , 

a I H V C llOBepXHOCTHbiM nornorueHHeM B raycCOBOH 

<flop Me H CO CllHH-op6HTanbHbiM B38HMOUeHCTBHeM i 

(E) TO )l{e anSI napaMeTpOB a R , a I , V s.o. , V H W · 
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5. PE3Y nbTATbl TEOPETI14ECKOfO AHAnl13A 

DpH npoaeneHHH pac'IeToa crapTOBbie ( Ha'IanbHhie) 

3H8'IeHHSI napaMeTpOB aR , ai 11 V OllTH'IeCKOI'O llOTeHUHa
na V(r) anSI onHCaHHSI yrnoaoro pacnpeneneHHSI npH aaep

PHH renHSI-3, paaaoM: 4,0 MaB, 6binH B3SIThi H3 pa6oTbi 151. 
l13 BCeX aapi18HTOB (A) - (E) llOHCKa Ha6opOB napaMeT

pOB npHeMneMoe cornacHe peaynbTaToa pac'IeTa H aKcne

pi1MeHTa, noKa3aHHhiX Ha p 11 c. 3, nony'IeHo anSI noTeH

uHana c noaepxHOCTHbiM nornomeHHeM a rayccoaoM: ¢opMe 

H CO CllHH-op6HTanbHbiM B38HMOnei1:CTBHeM ( aapHaHT ll). 

3Ha'IeHHSI Ha6opoa napaMerpoa anSI aToro aapHaHTa H co

OTBeTCTBYIOIUHe HM aenH'IHHhi X 2 npHseneHbi B T a 6 n. 1. 

p H C • 4 HnniOCTpl1pyeT 8HepreTI1'IeC KHe 38BHCHMOCTH 

napaMerpoaV ,aR Ha
1 

(ni1HI1H Ha pHcyHKe npoaeneHhi 

nHmh anSI coenHHeHI1SI TO'IeK). OrMeTHM, 'ITO B HHTepaane 

8HepPHH 6oM6apnHpyiOIUHX 110HOB renHSI-3 OT 2,7 no 10 MaB 

napaMeTpbi nnaBHO 38BHCSIT OT 8HepPH11. llaHHhie pa60Tb/31 
B KOTopoM: Hccnenoaani1Cb yrnoBbie pacnpeneneHHSI B o6-

nacrl1 8HeprHH OT 1,6 no 2,4 MaB, CBHneTenbCTBYIOT 0 He

perynSipHOM H3MeHeH11H napaMei'pOB B 38BHCHMOCTH OT 

aaeprHI1. HamH peaynhTaTbi np11 aaeprHSIX 2,00 H 2,53 MaB 

HaXOUSITCSI B COOTBeTCTBHH C OTMe'IeHHOH BbiiUe Hepery

nSipHOCTbiO B llOBeneHHH napaMeTpOB. 

l1H<fJOpM8UHSI 0 napaMeTpaX OllTH'IeCKOI'O OOTeHUHana, 

onucwaaiOmero aKcnepuMeHTanhawe naaawe o6 ynpyroM 

pacceSIHHH renuSI-3 Ha Sinpax 6epunnuSI-9, MO)I{eT 6biTb 

ucnonbaoaaHa npu aaanH3e SinepHhiX peaKUHH no MeTony 

HCK8)1{eHHb!X BOnH B 6opHOE)CKOM npu6nu)l{eHHH, a T8K)I{e 

anSI BbiSICHeHHSI 06IUHX 38BHCI1MOCTeH napaMeTpOB OllTH

'IeCKOI'O llOTeHUHana OT 8HepPHH, MaCChi SIUep H T,ll. 

H CBSI3H 8THX napaMeTpOB C tPYHUaMeHTanbHbiMH xapaKTe

pHCTHKBMH SIUpa H SIUepHOI'O B38HMOUeHCTBHSI, 
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pH: C, 4, 3Hepr'8TII'I8CK851 3BBH:CH:MOCTb napaMeTpOB OITTH
'18CKOI'O noreHUH:ana, onucbJBaiO!llero yrrpyroe pacce.HHH:e 

3 He na .Hapax 9Be ( x _l:ll, o - nacroSima.H pa6ora, 
i\- /5/ ). 

B 3aKni0'-18HHe asropw awpamaiOT 6naronapHOCTb 
H.A.4enyp'leHKO, r.H.3H:MH:Hy, B.A.Bna,QHMH:pOBY H: onepa
ropaM ycKopH:ren.H H: H:3MepHrenbHO-Bhl'IHCnH:renbHoro 
KOMITneKCB 3B ITOMO!llb npH rrpOBB,QBHHH 8KCnepHMBHTOB 
H paC'IBTOB, 
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250 CTp. 2 p. 64 K. 

564 CTp. 6 p. 14 K. 

372 cTp. 3 p. 67 K. 

670 cTp. 6 p. 95 K. 

Ill CTp. I p. 10 K. 

398 CTp. 3 p. 96 K. 

173 CTp. 2 p. 20 K. 

280 CTp. 2 p. 75 K. 

507 CTp. 5 p. 66 K. 

372 cTp. 3 p. 65 K. 

623 cTp. 7p.15K. 

564 CTp. 5 p. 57 K. 

478 cTp. 4 p. 78 K. 


