nopPAOdbK HA BEJIMMUHUTE B AOPEHATA ®U3UKA. EHEPTUA HA BPDB3KA.
®OPMYJIA HA BAWU3EKEP. OBLUA XAPAKTEPUCTUKA HA TUNOBETE
PA3MNAA. TPAHUUN HA CTABUITHOCT.

I. ADPATA KATO CUJTHO CBbP3AHA CUCTEMA OT HYKITOHU

. 2 2
EHeprumte Ha nokon Ha cBOOGOAHM MPOTOH U HEYTPOH ca Mpc™ = 938,3 MeV 1 Myc™ =

939,5 MeV, 3a eneKkTpoH: mec2 = 0,511 MeV.

3a BCsKO 94p0 ¢ MacoBo vncno A n atoMeH Homep Z:
M(A,Z) < ZM,, + (A-Z)M,
< HYKIeoCuHTe3
T.e. MacaTa Ha a4poTO KaTo CBbp3aHa cucTema e no-masnka oT cymata Ha MacuTe Ha
CcBOOOAHWTE HYKMOHU, KOUTO ro obpasysat. HyknoHuTe B 94pOTO Ca CBbP3aHn C AapeHn
cunu (CUNHO B3anMOAENCTBME), KaTo SAPEHUTE CUMn ca 3apsiiOHE3aBUCUMN.

BbBexgame noHATUETO eHeprusa Ha cBbp3BaHe AW kaTo:

M(A,Z)c? = ZM,c? + (A-Z)Mac - AW(A,Z)

CneuudmyHaTa eHeprus Ha Bpb3Ka € = AW/A (eHeprns Ha Bpb3Ka Ha e[MH HYKIOH) e

dYHKLMA HA MacoBOTO Yncno A.

€ [MeV] T —
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®ur. 1. CneundunyHa eHeprna Ha Bpb3Ka B 3aBMCUMOCT OT MacoBOTO YUCIIO.



3a GOonWMHCTBOTO M3BECTHU sgpa (C u3kndeHne Ha Hau-nekute) € = 8 MeV. Hain-
NNbTHO onakoBaHn ca gagpata ¢ A ~ 55 (Fe). 3abenexete, 4ye oTHOCUTENHaTa
(cneundpmnyHaTa) eHeprusa Ha Bpb3ka € okono 1% OT eHeprusitTa Ha NoKow Ha cBo6oaHNSA

HYKINOH, T.e. HyknoHute "oneksat" ¢ 1% B A4poTo.

Il. KAMKOB MOAEN HA AAPOTO. ®OPMYJIA HA BAAL3EKEP.

McTtopnyeckn nbpBusa sigpeH mogen ce 6asmpa Ha pasrnexgaHeTo Ha siApoTO KaTo
Kanka HyKNoHHa TevHoCcT. EHeprMaTta Ha Bpb3ka B TO3M Mogen ce pfgasa C
nonyemnupuyHata ¢popmyna Ha Banusekep:

z? (A-22Y

-3/4
K—A1’3 —acym +0A

AW(A,Z)=a_gA - a,,, A% - a
ao6 = 15,6 MeV ; anos = 17,2 MeV ; ax = 0,7 MeV ; acum = 22,5 MeV ; & = 34 MeV

1. MbpBUA YNeH e JOBOMHO OYeBUAEH U JaBa obemHaTa eéHeprusa Ha CBbp3BaHe:

13 13 -13

Eog~A~V~R®; R~A" : R=rA™ ; r;=1,3.10"cm ; Riy~10%cm

|_|pl/l npeanonoxXxexHune, 4e AapeHnTe Ccunm ce HacuulaTt, BCEKN HYKITOH B3aMmMogencTea c

Han-6nM3kMTe cn cbcean (ako B3aMMOOENCTBMETO € BCEKM C BCEKM, 3aBUCUMOCTTA €

. 2
MHOrO Mo-cunHa ot nNuHenHata - W ~ A”) - agpeHaTta Te4HOCT € HecBMBaeMa.

2. BropuMsa uneH OTyMTa HanNMYMeTo Ha siApeHa NOBBLPXHOCT - HYKINOHUTE Ha
NOBBLPXHOCTTA B3aMMOAEWNCTBAT CaMO C BbTPELUHM HYKMOHW. HanuumeTo Ha sgpeHa

NOBBPXHOCT HamansaBa (3Hak "-") eHeprnata Ha Bpb3ka B CpaBHeHWe C GeskpanHa

saApeHa matepus.
2/3

2
EHOBNSNR ~A
3. TpeTna uneH oTyMTa KYNOHOBUTE CUNMU Ha OTONBbCKBAHE MexXAay MPOTOHUTE.
KynoHoBOTO OTOMbCKBaHE CbLO HamMansiBa eHeprusita Ha Bpb3ka (3Hak "-"). [lpwu
ycrioBue, 4ye S4poTO € paBHOMEpPHO 3apefeHa Karka:

(zep Z?
R A"

3
E =2
k5



4. BbBexaaHeTo Ha YeTBbLPTUSA YNieH Beye He e o4eBMaHo. Ypes Hero ce otuuTa
dakTa, Ye sigpaTa ca Hau-cTabunHW, Korato G6posi HA NPOTOHUTE € NPUGNU3UTENHO
paBeH Ha 6posi Ha HeyTpoHUTe. AKO MPOTOHUTE W HEYTPOHWUTE ce pasrnexaaT KaTo
M30CNMHOB OybneT, ce nokasea, Ye sapa C Hal-HUCHK U3OCMWH ca Hal-CTabunHu, T.e.

pasnukaTa | N - Z| € Han-marnka.

(N-2z)
A

Ecum ~

5. NMocneagHusa YneH 6 e CbBCEM HEOYEBMAEH B KankoBusa mMoaen. ‘—Ipe3 HEero ce otT4nTa

ecpeKTa Ha caBoOsiBaHe Ha €HaKBUTE HYKITOHU B dpaTta, Npn KoOeTo:

[ +]|8] 3ayveTHO-ueTHM sgpa,
5=1 0 3a HeveTHM agpa (YETHO-HEYETHN N HEYETHO-YETHMN)
| -18] 3aHeyeTHO-HeUeTHM siapa

dopmynaTa Ha Baiiusekep onucea gocta Oobpe eHeprusiTa Ha Bpb3ka KaKTo Ha
CTabunHuUTe, Taka U Ha paanoakTuBHUTE sapa. CUCTEMHM OTKIOHEHWUS ce noflyYaeat
camMo OKOJo MaruyeckuTe yncna (koeTo e B cdeparta Ha AeicTBMe Ha CroucTus moaen)

- 3albJTHEHN HYKITOHHW CIiOEBE.

Macara Ha AOPOTO B eHEPreTnyHn eanHnUm e:

M(A,Z)c? =[ZM, +(A-Z)M,]c® - AW(A,Z) =

22 (A-22Z)°

=[ZM, +(A-Z)M,]c* —a_gA+ap,z A% +a, R ~SA

CtabunHute (M3BECTHM) Aapa ca:

A Z N yucno sapa
YeTHO YeTHO YeTHO 167
He4YeTHOo He4YeTHOo YeTHO 55
HEeYeTHO YeTHO HEeYeTHO 53
YeTHO HEYETHO HEYETHO 4

.14

MocnegHute 4 aapa ca: 21H ; 63Li ; 105B 7N .



lll. TUNMOBE PA3NAL. FPAHULU HA CTABUITHOCT.
1. KapTta Ha nsoronure

Mpepnonara ce, Ye 3HaeTe KakBO € a-, B-pasnaj, CNOHTaAHHO AeNeHe U U3nbyBaHe Ha
y-kBaHTU (OOlWa npeactaBa). Bcuyku Hyknuau, cTtabumnHu M paguoakTUMBHK, ce

npencraBsaT KaTo Touku B egHa (Z,N) anarpama:

100

80

60

40

1

20
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dur.2. KapTta Ha paguoHyknnguTte.
Z = const - nsotonn; N = const - n30ToHKN; A = const - n3ob6apu

CtabunHute Hyknngm obpasysaTt T.H. NIMHUA Ha cTabunHocT (6eTa). EnemeHtute (Z =
const) MaT NOHsAKOra HAKONKO CTabunHu nsotona. Hakon enemeHTn HaMaT cTabunHm

nsotonu - Po, At, Rn n TpaHcypaHure.

Kora eguH HYKNnna € pagnoaktTnuBeH ?

koraTo: M(A,Z) > ZMqpog.

B eHeprus: M(A,Z)c2 > Zanmc2



ako Mory4yaBaHeTO Ha NPoAyKTUTE He e 3abpaHeHO OT APYrvM 3aKOHM Ha CbXpaHeHue.
Mpy paguoakTUBHWUA pasnag ce oTaens eHeprust Q (Npupogata ce CTpeEMU KbM Hal-

HUCKNTE Bb3MOXHWN EHepreTu4Hun CbCTOﬂHVIFl)I

M(A,Z)c? = ZMppogc® + Q

- +
2. beta-pasnag - uanbyBaHe OT AOPOTO Ha enekTpoH (B), MO3MTpPoH (B) wnu

- ~ +
enektpoHeH 3axsat (E.3.). Mpu B -pasnaga ce nanbyBa N v,, a Npu B 1 eneKTpoHeH
3axBar - Ve. 1031 TUM pasnaj ce AbIMKU Ha Bb3MOXHUTE NpeBpbLUaHUS:

n—> p+p+ Ve
+
P> n+f +ve

p+te — n+ve
Tesun npouecu ce KOHTponupaT oT crnaboTo B3aumogeiicTeue. OTHOLIEeHMATA:

CUITHO : eNIeKTPOMAarHuTHO : cnabo : rpaBUTaLNOHHO Ca

1 1072 . 107 1073°

Ycnosus 3a 6eTa-pasnag:
B :M(A,Z) > M(A,Z+1) + me + m;

p
E.3.: M(A,Z) + mg > M(A,Z-1) + m, (HAmMa B-yacTuua)

+

: M(A,Z) > M(A,Z-1) + me + m,

MwvHaBame KbM Maca Ha aTtoMuTe, Tbi KaTo B KpariHa CMeTKa B pe3yrtaTt nory4yasame

HeyTpalriHh aToOMU:

Mar(A,Z) = M(A,Z) + Zm,

,El,onyCKame, 4ye m, = m-\; =0wu npeHe6perBame eHeprnaTa Ha BpPb3Ka 3a aTOMHUTE

€NEeKTPOHM:

B- : MaT(A’Z) > MaT(A’Z+1)

B
E.3. : Mar(A,Z) > Mar(A,Z-1)

+

- Mar(A,Z) > Mar(A,Z-1) + 2me



AKO YyCIioBMETO 3a ]3+ pasnag € U3nbJ/iIHeHO, TO YCITOBUETO 3a E.3. e BAPHO BUHAru.
EHeprusTa Ha B-pasnapg (oTaensaHa) e nonoxuTenHa:

Ep- = [Mar(A,2) - Mar(A,Z+1)]c”

Eg+ = [Mar(AZ) - Mar(A,Z-1)]c? - 2mec?

Egs = [Mar(A,2) - Mar(A,Z-1)]C°

XapakTepHu 0cO6eHOCTH:

al. EHepruata Ha [-pasnaga ce onpegens oT macute (eHeprnsi Ha MOKOW) Ha

Ha4arHoOTO U KpanHOTO sapa.

- - +
6/. MNpun B-pasnaga B KpanHO CbCTOSAHWE MMame 3 YacTuum - aapo, B (Mnu B) n ve (3
YyacTMYKOBa KMHeMaTuKa), mopagu ToBa pasnpenerieHnsita no eHeprum u MMnyrcu ca
HenpeKbCHaTU - HenpekbCcHaT B-CNekTbp (TOBa, Y€ He BMKAAMe CNeKTbpa Ha Ve HE

NnpoMeHs HelaTa). MpaHn4yHaTa (MakcumarnHaTta) eHeprust Ha B-crnekTbpa CbOoTBETCTBA

Ha eHepruaTa Ha pasnag. M3kniodeHve - npu enekTpoHeH 3axsaTt (E.3.) ce manbusat

MOHOEHepPreTu4H" Ve.

B/. [poueca Ha B-pasnaga ce KOHTponvpa oT cnaboTo B3auMoaencTBueE.
-2
XapakTtepHu BpeMeHa (3aBUCAT OT eHeprusita u 3abpaHarta): T2 — or 10° s go
15
2.10 " rognHu

EHeprum Ha B-pasnag: Emax — OT 18 keV (31H) no 16,6 MeV (127N)
r/. Mpu B-pa3naga A = const , T.e. nonyyasaT ce usobapu.

+
al. B pasnaga n E.3. ca KoHKkypupawm ce npouecu, kato E.3. e eHepreTnyeckm no-

+
nsrogeH - Moxe ga umame E.3., Ho B -pasnaga ga e 3abpaHeH. Ako UMame
eneKTPoHEeH 3axBaT [0 OCHOBHO CbCTOSIHWE, TOW Ce PerucTpupa camo rno PeHTreHOBOTO

n3nbyBaHe (HEYyTPUHOTO He Ce BUXAA).

el. Fama-kBaHTM - npu [-pasnaga YecTo AObLIEPHOTO SAPO Cce rofyyYyaBa BbB

Bb30yaeHO CbCTosiHME. Torasa:

Ep.* = [M(A,Z) - M*(A,Z+1)]c?

crnep KoeTo:



M*(A,Z+1)c® > M(A,Z+1)c? + E,

EB.* = EB.OCH _ E-Y

m
*

OCH.
E

OueBnaHO e, Ye eHepruaTa Ha y-KBaHTUTe (cred B-pasnag) e no-manka oT eHeprusita
Ha B-nMpexoda OT OCHOBHO A0 OCHOBHO CbCTOsHME. CxemuTe Ha pasnag (cuctema oT

B'b36yLI,eHVI C'bCTOFIHMFI) Morat Aa 6b4aT MHOMO COXHM.

EHepreTuyeH guanasoH: E, — ot 10 keV go 5 MeV

Tpabea na ce otbenexu, Ye E, Ha Bb3OyaeHOTO cbCTOsAHME TpsAGBa Aa € no-marsko ot

eHeprusita Ha Bpb3ka Ha OTAENHWUTE HYKINOHM B si4pOTO. B nMpoTuBeH criyyan sapoTo
BbB Bb30y4EHO CbCTOsIHNE € HEeCTAabWUIHO OTHOCHO M3NbYBaHE Ha HEYTPOH MIN MPOTOH.

["ama-npexoguTe B gaparta ce KOHTponupaT OT efleKTPOMarHUTHOTO B3auMMOLENCTBUE.

XapakTepHu BpeMeHa Ha XMBOT Ha Bb3byaeHuUTe SApPeHW CbCTOsIHMA (3aBUCST OT

-1
eHeprusTa, Tmna n MyntunonHoctTa): ot 10 ®s no 3.10° roguHu (usomepm)
A. EHeprus Ha B-pa3naga n eHeprusa Ha Bpb3ka

EHepFI/IFITa Ha B-pasnap,a MOXe Oa Cce M3pasn 4pes3 pasyimkata Mexnay eHeprumte Ha

BpPpb3Ka Ha Ha4aJIHOTO U KpaIZHOTO dA0pa:
Ep = [M(A,Z) - M(A,Z+1) - m]c? = (m,, - mp, - me)c? + AW(A,Z+1) - AW(A,Z)

00 aguTUBHU KOHCTaHTWU. MacaTa Ha sgpaTta B eHepreTUYHU edvHuuUM ce faBa C

dopmynarta Ha Banusekep.

Kaptata Ha usotonute (Z,N) mMoxe Oa ce npeBbpHe B 3-MepHa Auarpama, ako ce
nobasun koopauHatata M : M (Z,N). B Te3n koopauHatn dopmynata Ha Bawnusekep

onpepnena eaHa rnoBbpxXHUHA

Ms(A,Z)c? = [ZM,, + (A-Z)M,]c? - AW(A,Z)



Tasn noBbpxHMHa umMa MuHMMyM ("gon"), 4uMaTo npoekuus B pasBHuMHaTa (Z,N)
npeacTaBnsBa NUHUATa Ha f-ctabunHocT. [la nscnegsame Ta3m NoBbpxHUHA Npu A =

const

al. A = const (HEYEHTO) - HEYEHTO-YETHM U YeTHo-HeuyeTHU sapa. CeyeHneTo Ha

NoBbpPXHMHATa C paBHMHaTa A = const:

MM. A

A = const
(HeyeTH.)

Zo3 Zo2 Zo-1 Zo Zo*l Zo*2

®ur.3. NMapabona Ha n3obapurte 3a He4eTHO A.

CeueHneHo uma BMa Ha napabona - egHa, Tbi KaTo & - YneHa = 0 o napabonaTta ca

pasnonoxeHn nsobapure c A = const

3a A HeyeTHO OBMKHOBEHO MMaMe eanH ctabuneH Hyknug ¢ Zg. Hyknuante cbe Z # Zy
ca B-HecTabunHu 1 C nocnegoBaTenHn pasnaam cTurat 4o AbHOTO Ha napabonata Zg.
6/. A = const (4eTHO) - PyHKUMATA € ABY3HAYHa, KaTo 8 - YneHa:

[ + & - yeTHO-YeTHU
§=1

| -8 - HeYUeTHO-HeYeTHM

Mpexoan Z = const ca 3abpaHeHu



A
M an. A = const (4eTH.)

Z HEYEeTH.

®ur.4. Mapabonu Ha n3obapute 3a 4eTHO A.

KaTto npaBuno ctabunHu ca YeTHO-YeTHUTE n3obapw.

Moxe 3a gageHo A = const (4eTHO) 4a UMa HSAKONKO cTabunHm nsobapn Zp - 2, Zo,

Zy + 2. NpemnHaBaHeTo OT Zg - 2 B Zg MOXe [a CTaHe C ABOEeH B-pa3naa, HO npoueca

e KpaIZHO Malriko BeEpPOATEH (Beqe e Ha6J'IlO,D,aBaH eKcnepmmeHTanHo).

Buxna ce, ye He4YeTHO-HeYeTHUTe M306apm 4ecTo ca HecTaburnHu CnpamMo Tpute TUna

- +
pasnag - B, B vowe noseye E.3.
lMpumep, C KOWTO e ce 3ano3HaeTe B nabopartopusaTa:

152

63EUgg (H.H.)
E.3. (73%) B *(0,02%) B (27%)
152 152
62 OM g0 640 g4

152

®ur.5. Tunose B-pasnagaHe Ha ~“Eu.



MaKap N MHOIo pAaako, ce crny4Ba U Taka.

A

M an.

Zo2 Zo-1 Zo Zotl Zg+2

®ur.6. Napabonu Ha nsobapute 3a 4eTHO A — Bb3MOXHOCT 3a CbLUECTBYBaHE Ha

CcTabunHn HeYeTHO-HeYeTHU sapa.
Mapabonute ca MHoro "TecHn". N3BecTHM ca camo 4 cTabunHn HEYETHO-HEYETHU aapa.
B. AHanuTUYeH BMA Ha NUHUATA HaA cTabunHocT

Hamupame npounssogHata no Z Ha AW(A,Z) npu A = const:

8Z

oA(A,Z .
%=—akA 327 + 4a,, _a°““"7=°
7_ A ~ A
A a2, g 0,015A%2 1+ 2

2aCMM

dopmynaTa no3sonsia onpenensaHeTo Ha Z Ha Han-ctabunHms nsobap npwn gageHo A
= const. Tpsbsa ga ce otbenexn, ye BbPXY PB-CTABUNHOCTTA HAW-CUMHO BUAAT
yneHoseTte, otumtawm (N,Z) - cumeTpusita n KynoHoaTa eHeprmus. Camo 3a Han-nekuTe
aapa ycrnosueTo 3a B-ctabunHoct e N = Z (Z = A/2). 3a no-TexkuTe sapa ctabunHm ca
Te3n C U3NULWBK Ha HEeYTPOHU. 3a Kpas Ha nuHuata Ha B-ctabunHoct N/IZ = 154/96 =
1,6 (A = 250). lNpu ronemn OTKNOHEHUS OT NMHMATA Ha PB-CTabuiHOCT moraT ga ce

HabnogaBaT HEYTPOHHA (3@ HEYTPOHHO-U3MULWIHUTE HYKNUOM) U MPOTOHHa (3a



HEeYTPOHHO-AePULINTHUTE HYKNWAW) aKTUBHOCT - koraTo B, = 0 wunm By, = 0, T.e.

eHeprusiTa Ha Bpb3ka Ha HeyTpOHa UIM NPOTOHAa CTaHe Hyna.
3. Anda-pas3napn

Kon npouec orpaHn4yaBa MacoBOTO YUCIIO AB KapTaTta Ha nsotonute? 3awlo HaAMa

cTtadbunHu nsotonu ¢ A = 5007

EovH ot npouecute e anda-pas3naga - M3nbyBaHe OT AgpaTta Ha o-yactuuun. Anda-
4

yacTvuaTa € CUNTHO CBbp3aHa cucTema OT 2 NpoTOoHa U 2 HeyTpoHa - A4po Ha 2Hes.

EHepruaTa Ha Bpb3ka W(2,4) = 7,3 MeV Ha HyknoH (no doopmynaTta Ha Banusekep) - B

y - 12
aencreutenHocT - 7,1 MeV (MyxuH). Anda-4yactmyHuTe sapa ca Hanu-ctabunum - “¢Ce;

16 ~ .20
80s; ~ 10Ne1o.
A. YcnoBwue 3a a-pasnag

EHepreTnyHo:

M(A,Z) > M(A - 4, Z - 2) + M(*,He)

EHeprusaTa, otoensHa npu a-pasnaga:

E, = [M(A,2) - M(A - 4, Z - 2) - M(*,He)]c?

EHepFI/IFITa Ha o-pas3naga ce pasrpenend Kato KMHeTU4Ha eHeprnd Ha o-4actuuute

(Ty) n obwepHoTo aapo (Tg). OT 3akoHa 3a 3anasBaHe Ha eHeprusTa: Eq = Ty + Ta m
3aKoHa 3a 3anasBaHe Ha umnynca: |Pa| = |P,| , oTkboeTo TalTy = M/M,; To/T, =

0,02, 71 kaToO My >> M, NpakTuyeckn Ty = E,.

B. OueHka Ha eHepruuTe E,

3Haewm, ve:
M(A,Z) = [ZM,, + (A - Z)Mn]c2 - AW(A,2)

TOoraBa.

E, = [M(A,Z) - M(A-4, Z-2) - M(*,He)]c? = - AW(A,Z) + AW(A-4, Z-2) + AW(*,He)



lMpecmeTHaTO No Banusekep 3a:

25206Chiss — 2*96Cmysz + *2He (Ty; = 2,6 a)
AW(252,98) = 1901 MeV ; € = 7,54 MeV/HyKIOH ;
AW(248,96) = 1879 MeV ; € = 7,58 MeV/HYKNOH ;
AW(4,2) = 29,3 MeV ; & = 7,33 MeV/HyknoH

E, =-1901 + 1879 + 29,3 = 7,3 MeV

T, =Eaﬁ=7,2 MeV
248 + 4
B. AHanu3bT nokassa, 4e 3a Z > 73 (Ta); A > 181 (Z = 73 no B-ctabunHocT);
eHeprusita E, > 0, HO a-pa3snaga ce nposieaBa cunHo creg Z = 82 (Pb); A = 207,
3awWoTo npu oa-pasnaga a-4actuyaTta TpsibBa ga npeogonee nocpeacTBOM TyHereH

ed)eKT 3Ha4vnTesrneH KyrnmoHOBCKU 6ap|/|ep.

Z,.2

V= “BISE MeV

o
3a pasnaga 25293Cf - 248gg;Cm Vi = 30 MeV

EHepruuTe npu o-pasnaga ca B rpaHvunte: 4 MeV < E, < 9 MeV

MepuoauTte Ha nonypasnapg rno o ca B rpaHULmTE: 10'7 s <Tq2 < 1010 roanHu

Manko nameHeHue (noBullaBaHe) Ha eHeprusaTa E, Boau 40 ronsMo HapacTBaHe Ha
npo3payHocTTa Ha Oapuepa M CUNMHO HamansiBaHe Ha Tq2 (HapacTBaHe Ha

BEpPOATHOCTTa 3a a-pasnag). Bpb3kata Ha T2 ¢ E, e no3HaTta kaTo 3akoH Ha [aunrep-

HeTbn olle oT Ha4yanoTo Ha MUHanNus BeK.

MmeHHO o-pa3naga orpaHudaBa HapacTtBaHeTo Ha A (onoBoto Pb e nocnegHus
- 238

€MNeMEHT, KOUTO nma a-ctabunHu msotonun). Cneg “" 92U He ce cpewaTt ecTecTBeHMU

enemMeHTn, Nopaan KbCcuTe nepuogmn Ha nonypasnagaHe no o-pasnag. TpaHcypaHuTte

Ca CUHTE3NPAHN N3KYCTBEHO M KaTo MNMpaBuIio ca a-akTUBHMU.



Yecto npu a-pasnaga ce nornyvaBa AbLEPHO S4p0 BbB Bb30yAEeHO CHLCTOSIHME,
KOETO ce paspexga 4vpe3 uanbuBaHe Ha y-kBaHTW. [pu ToBa ce Habniogaea huHa

CTPYKTYpa Ha o-NUHUATA (HAKOSKO a-npexoaa).
4. CnoHTaHHO AerneHe

TexXKuTe eneMeHT Nno NMHUATa Ha B-CTabUIHOCT OCBEH OT a-pasnag, ca 3acTpalleHu 1
OT Opyr Tun pasnag. Sopata caMonpouM3BOSIHO ce pasnagaT Ha OBa (HepaBHM)

cbparmeHTa, KOUTO CbOTBETCTBAT Ha AApa OT cpefarta Ha nepumogmnyHata CUctema.

Heka o3Haumm doparmeHTuTe Ha naxogHoto a4apo (A,Z) ¢ (An,Zn) v (A+,Z;), KaTo:

A=An+A; Z=2,+2;
A. EHepreTnyHo ycrnoBwue 3a CNOHTaHHO genene
OTHOBO: M(A,Z) > M(An,Z5) + M(AL,Z;)
EHeprusita, otaeneHa npu CNoHTaHHOTO AeneHe e:

Est = [M(A,2) - M(An,Z;) - M(A7,Zy)]c?
KoraTto Ess> 0, MmOXe aa ce HabniogaBa CNOHTAHHO AeneHe.
B. OueHka Ha eHeprusTa, oTAeNsHa Npu AeneHe Ha sgpaTa.
OTHOBO: Esf = - AW(A,Z) + AW(A,Z;) + AW(AL,Z,)
N3BecTHO e, ue 252980f154 ce Oenu Ha gBa (hparMeHTa, KaTto:

An/A;=0,8 =112/140 ; Z,/Z; = 0,8 = 44/54

1

112 40
T.e., NonyyasaT ce nsotonute (MpMbnuanTenHo) “4Run s4Xe

Mo popmynarta Ha Banusekep:

AW(**%55Cf) = 1901 MeV ; & = 7,54 MeV/HyknoH

112

AW(" “44Ru) = 951 MeV ; € = 8,49 MeV/HyknoH

AW(*%5,Xe) = 1163 MeV ; & = 8,31 MeV/HykrioH



Esf = -1901 + 951 + 1163 = 213 MeV - TOBa e KonocanHa eHeprus! B MomeHTa Ha
OEeneHeTo ce M3NbyBaT OKOSo 4 HeyTpoHa (MUrHOBEHM), KOMTO oTHacAT 4 x 7,54 = 30
MeV. ToraBa Eg = 183 MeV, koaTO ce pasnpenenss Kato KMHETUYHA €eHeprusi Ha

dparmeHTUTE. EfHa npocta Qopmyna 3a cpegHaTa KMHETUYHA €eHeprus Ha

dparmeHTUTe (B MeV) e:

— Z?
Ek = 0,121W

KOATO BKIIOYBA M3BECTHUA KYITIOHOB (pakTop OT phopmMynaTa Ha Bawnusekep. o Hesa Egf

=184 MeV.

Esf = Exn + Ex 1 OT ycnosueto 3a umnyncute P, = Py . Cnegga, ye:

Evn _ M;
M

Exn =102 MeV ; Ex; = 82 MeV
B. NpaHuum Ha cTabunHoOCT No AeneHe

AHanuabT Ha popmynarta Ha Banusekep nokasea, ye Egs > 0, korato:

w 13 a 2 2
k A = Z—>0,7 T.€. 2 17
WHOB anoaA aI1OB A

Z%IA - napameTbp Ha geneHe.

MHTepecHO e, 4ye ToBa YCroBMe € U3MbHEHO 3a Hyknuam ¢ A > 99, Z > 39, Hanpumep

89
39Y, HO CbC 3abenexuma BepOATHOCT CMOHTAHHO derneHe ce Habnogasa ensa npu

238 ..
92U.

32 2383,U : Z%IA = 35,6 ; Tyj261 = 8.10"° s Tqjpe = 4.10% 1.

252 2
3a 0gCf: Z/A =38 ; Tq/26,=85,5T. ; Ty20 =2,6T.
Kato npaBuno, BepoATHOCTTA 3a o-pasnag € no-ronsgMa oOT BepPOSATHOCTTa 3a

CMNOHTaHHO pfelieHe 3a eauH M Cbll HyKnuAa. Hewarta ce obsicHaBaT Cc ToBa, u4e



cblliecTByBa OGapuep Ha AeneHe (aHanorM4yHoO Ha a-pasnaga), YMaTo MpPO3pPadYHOCT
2
HapacTBa CWUIHO C yBenuyaBaHe Ha napameTbpa Z°/A. AGcontTHaTa rpaHuua Ha

CTabUIHOCT Mo AeneHe ce gasa oT:

Z2IA = 49, koraTo 2W,op - W, = 0

XunotetnyHo sgpo: A = 380 ; Z = 136 ; ZZIA = 49 - TpabBa fga Tbpnu geneHe 3a

XapaKTepUCTUYHO (S4pEHO0) Bpeme 10%s.

252

. KakBo ctaBa ¢ hparmeHTUTe - 33~ Cf:

3a "2,4Ru : npu nsoBapu A = 112 ; no Z = A/(0,015A%3

4xp
44Ru >

+2),Z=48

112 112

48Cd

3a "%5,Xe : A = 140 ; B-cTabuneH - Z = 58
4xp
14054X e 14058C o

MpoaykTuTe Ha geneHe ca rpynupanmn okono Ar = 140 n A, = 110, cbabpXaT U3NULWBK
Ha HEYTPOHM U ca B -paguMoOaKTUBHU — MpeTbpnsBaT cpeaHo 4 pasnaja [okaTo

OOCTUrHaT JIMHNATAa Ha B-CTa6MJ'IHOCT.



