FAMA-MPEXOOU B AOPATA U AOPEHU MOOENU
I. 3BAKOHU 3A CbXPAHEHUE MNPU TrAMA-U3JTBYBAHETO. NPABUJIA 3A OTBOP.

B MHOro npouecu Ha pagvMoakTUBHOTO pasnagaHe (o, B, AeneHe) KpanHOTO A4po ce
nonyyaea BbB Bb30OyAeHO CbCTosiHMe. PaspexpaHeTo cTaBa 4pe3 U3fbyBaHe Ha
eNeKTPOMarHUTHO JbYeHne - y-KBaHTWU. [lpoueca ce KOHTponupa OT erneKTpo-
MarHUTHOTO B3auMogenCcTBUe, HE3aBNCHMO Ye Ce U3BbPLUBA B CUCTEMA OT HYKITOHM,

CBbp3aHu Ype3 CUITHO (A4PEeHO) B3auMOOENCTBIUE.

Bb3byoeHnTe SOpeHM CbCTOsSIHMSA (HMBA) Ce  XapakTepusupaT CbC CregHuTe

napametpu: Ej - eHeprusi, oTyMTaHa OT OCHOBHOTO CbCTOsiHME, Ij - MOMEHT Ha
KONMMYECTBO Ha ABWXEHWE (CMWH) M Tj - YETHOCT (+), Nokaseawa cuMeTpuyHa (+) unm

aHTUcMMeTpuyHa (-) e BbrHoBaTa yHKLMA Ha cbeTosHneTo npu npexog (X, Y, Z) — (-
X, =Y, -Z), T.e. npocTpaHCTBEHa UHBEpPCUS (OrnefanHo oTpaxeHue) - 3aMsiHa Ha AsicHa

C nNdBa KoopaAnHaTHa CUcTtemMa.

YeTHoCTTa (BbTpellHa) Ha OafdeHO AOpeHO CbCTosiHME ce onpefens OoT cymara oT

OpGMTa.ﬂHMTe KBAHTOBU 4Yncna (MOMeHTI/I) Ha CbCTaBALLNTE IO HYKIOHU!

m=(—1

KbaeTo l; - opbuTanHo YNCo Ha OTAENHUTE HYKIOHN.

1. EHeprusa Ha npexopaa:

Ei,li,TCi

Ef,lf,nf

®dur.122. PagmnaumoHeH npexog Mexay Bb3byaeHu sapeHn CbCTOSHUS.
E= Ei - Ef

OT 3akoHa 3a 3ana3BaHe Ha eHeprusiTa u umnyrnca:
E:EY +T, O:py +Pg

kbaeTo: Ty - KUNHETUYHA eHeprusi Ha OTKATHOTO AA4PO; Py, - UMMNYJIC HA OTKATHOTO SAPO.



B'bl'lpeKVI, 4ye mMmnyrncuTte |py‘ = ‘pﬂ| , KWHETNUYHATa eHeprmd Ha OTKaTHOTO AApOo Tq

npu n3nbyBaHe Ha y-KBaHT € HULOXHa 4acCT OT eHeprnAaTa Ha npexoga:

2 2
= EY ~ E
T2Mc? 2M,c?

~(107° +107°)E
nopagu ronamata maca (Mg) Ha n3nbyBaLLOTO A4p0.

O6ukHoBeHO Ty ce npeHebperea (B y-CNEKTPOCKONUATA) U cYMTaMe, Ye:

E, ce navepsa B eV; keV; MeV. 'ama-n3nbyBaHeTo OT aapata € MOHOEHEPreTUYHO — Y-

npexoauTe ca ¢ onpeaeneHn (AUCKPEeTHN) eHepruu.
2. MoMeHT Ha KonunyecTBO Ha ABxeHue. MyntunonHocT Ha npexoaa (L)

[MpoToHa p 1 HeyTpoHa n ca hepMmnoHK (s = 1/2) n nopaan cABOSIBAHETO, XapakTepa Ha

CrnnHa Ha gageHo 40po ce onpeaensd ot 6p0$| Ha HYKITOHUTE!

3a A 4eTHO - CMHOBETE Ha OCHOBHOTO U B'b36y,D,eHMTe CbCTOAHNA Ca LeNmOYUCIieHN.

3a A He4eTHO - cuctemara e oT nonyuenun cnnHoBe.

Mama-kBaHTUTE Cca 6O30HM (s = 1) U MoraT Aa OTHACcCAT OT A4POTO CaMO LEenoyYncneH
MOMEHT Ha KONMYeCTBO Ha ABWxeHue L, T.e. npu y-npexoga He ce U3MeHs xapakrepa

Ha crnMHoBaTa cucTemMa Ha sapoTo. L no npuHUmMn Moxe Aa B3ema CTOMHOCTMU:

1 - AMNONHO U3NbYBaHe;
2 - KBagpynonHo usnb4yBaHe

3 - OKTONOMHO U T.H.

NanbuBaHe ¢ L = 0 e abconoTHO 3abpaHeHO (Mopagu HanpeyHus xapakTep Ha

€NEeKTPOMarHUTHUTE BbITHU U CMIMHA Ha y-KBaHTa - 1).

Korato npexopa ce m3BbpliBa Mexay ABE CbCTOSHWUSA CbC crnvHoBe Ij (HayanHo) u Ig
(kpanHo), L ce Hamupa B nHTepBana:

[T -] <L < (L +Tg)



ToBa CcbOTHOLIEHME OTpas3siBa 3aKOHA 33 CbXpaHEeHWe Ha MOMEHTa Ha KONMYeCTBO Ha
ABWXeHVe (npaBuno Ha TpubrbiHUka). [lpexogam ot Tvna 0 — 0 ca abconoTHO

3abpaHeHn.

3a eguH npexof no npuHumn L moxe oa 3aema CToMHOCTUTE
L=AL Al+1; Al +2;... (Ii+1If), kbgeto Al = |T; - I

konto ca ( 2lmin + 1 ) Ha 6pon.
C HapacTBaHe Ha MyNTUNONHOCTTa obaye, BEpPOATHOCTTAa 3a npexoaa HamansiBa
TBbpae Obp30, Taka 4Ye Ha npakTuka Ce OCbLUECTBABAT MPEXOAUTE C HaM-HUCKA
MYJTUNONMHOCT UNK € 1 NO-BMCOKa (KaTO Masnbk NPUMEC):

L=AI, AL +1
[MoHAkora e Bb3MOXHa caMo eHa MyNTUNOSHOCT, korato unu I;, unn If ca Hyna, unu I;

=If = 1/2. B cnyyan, 4ye pasnukarta Al = 0 ce ocbLiecTBsaBa npexog c L =1
3. YeTHocT. Tun Ha npexoaa (enekTpu4yeH u MmatHuteH Tun — E- u M-npexoan)

3a pasnuka oT B-pasnaga, YeTHOCTTa MpU enekTPOMarHUTHUTE B3aMMOOEWCTBUS ce
3ana3Ba 6e3yCroBHO, T.e. YeTHOCTTA Ha Ha4yanHoTO AAPEeHO CbCTOsHME T; TpsAbBa Aa
e paBHa Ha NpOM3BEJEHNETO OT YEeTHOCTUTE Ha y-KBaHTa T, W KPANHOTO CbCTOSIHWE Tiy.

ToraBa npomsiHaTa Ha YeTHocTTa Am = T, = ; | T¢ .

Mpv nageHa MynTUNonHocT L Ma Bb3MOXHOCT 3a OCbLLUECTBSAIBAHE Ha Npexoau oT ABa
TMna: enektpuyecku (EL), cBbp3aHu c npepasnpenerneHne Ha 3apsaute B SAPOTO U
marHuTHu (ML), cBbp3aHuM C npepasnpederieHne Ha CrNUHOBETE WU opbuTanHuTe

MarHMTHN MOMEHTW.

LE
YeTHocTTa 3a E-y-kBaHTM € (1) — npu mHBepcus ce npeobpasyBaT KaTo NOMsSPEH

LM+1

BekTop; YeTHocTTa 3a M-y-kBaHTU (-1) - npeobpasyBaHe KaTO akcuarneH BEKTOp.
M3BecTHO e, Ye noTeHumana Ha enekTpuMyeH AMNon € aHTUCMMETpUYHa (PYHKUMS Npu
WMHBEPCUS - YETHOCT —1, @ NoTeHuunana Ha MarHUTeH AUMNon - CUMETPUYHA PYyHKLNA Npuy

MHBEPCUA - HETHOCT +1.

3akoHa 3a 3anasBaHe Ha YeTHOCTTa AaBa:



(—1)-E-3a EL nanvuBaHe
(—1)-M+1— 33 ML nanbvuyBaHe

B pe3yntart ce nosaBdaBaTt CliegHUTE npasusa 3a OT60pI

AT Al
0 1 2 3
6es0—->0
-1 E1, M2* E1, M2* M2, E3* E3, M4*
+1 M1, E2* M1, E2* E2, M3* M3, E4*

*
- aKO € Bb3MOXHO; I'Io,u,qepTaHm ca npeo6nap,aBau.|,V|Te npexoau.

Hsikon KOHKpPeTHU NpuMmepu:

Al = 2; Am =1; L =2 (eguHCTBEHO Bb3MOXeEH); npexoaa € E tun , Tui kaTo (—1)2 =1;

E2 — yncT enekTpnyeH KBagpynoneH npexon

12*

M1
Y 172"

AI=0; Atk=1; L=0,1 (L =0 -3abpaHeH); L =1 - eQUHCTBEHO Bb3MOXEH, Tbl KaTo
(-1)1+1 = AT - npexoq M1 — 4nct marHMTeH OunorneH npexoa
4+

E2 + (M3)

A\ 4 2"'

Al = 2; At = 1;Bb3MOXHM L = 2, 3,.. 6; ATt = (-1)" - E Tin — Bb3moXxHa cmec E2 + M3,

KaTo foMunHupa E2.

MpakTn4yeckn cbBeT, ako ca U3BecTHU I; T; 1 If s , HO HE € M3BECTEH TUNa:



al. OnpenensT ce Bb3MOXHUTE CTOMHOCTM Ha L oT AL

6/. N13bupa ce Han-H1uckaTa Bb3MOXHa Lmin.
B/ Onpegens ce Ar Ha npexoga (+1 nnmn —1)
r/. Ako (-1)Lmin yOOBNeTBOpPsiBa YCrNoBMETO 3a AT, npexoaa e oT enektpuyeH tvn (E).

al. Ako (-1)"min+1 yaoBneTBopsiBa AT, npexoga € oT marHuteH tun (M).

3akoHa 3a 3anasBaHe Ha 4eTHOCTTa 3a6pa|-|ﬂBa cMecBaHe Ha npexoam OoT eAuH U

cbwmTun cL nL + 1, kakTo U C eAHa U cbLa MYSITUNOSIHOCT OT pasnuyeH Tum.

Il. BEPOATHOCTU 3A NPEXOOWU. BPEMEHA HA XXUBOT.

A. 3apayaTta 3a HaMMpaHe Ha BEPOATHOCTTA 3a paAnauNoOHeH rama-npexon Mexay

OBEe SOPEHN CBbCTOSIHUMS Ce pellaBa TOYHO B KBaAHTOBATa efekTpoAMHaMuKa 3a
2 3
ObNroBbLSIHOBO NpubnuxeHue ( AbMmknHaTa Ha BbrHaTta Ha y-kBaHTUTe e 10° - 10

NbTW NO-rofisiMa OT pa3Mepa Ha S4poTo).

BepOFITHOCTTa 3a eaHOo4YacCTU4YHU npexogun e:
2L+
1:%:8_‘":"—'*'12(9] ‘MEL‘Z [s]
T nL[L+1)fFlc

(cumBona (2L+1)!! = 1.3.5...(2L+1)), kbOeTo \MEL\Z - € KBagpaTta Ha mopayrna Ha
AOpPEHNs MATPUYEH €eneMEeHT Ha npexofa, BKOYBALL, BbIHOBUTE (YHKUMM Ha

Ha4ariHOTO U KpaVIHOTO CbCTOAHME HA AAPOTO N XaMUINMTOHMaHa Ha B3aMMOLENCTBUNETO.

2

|M|? He 3aBucm siBHO OT eHepruaTa Ha npexoga, Ho e pasnuyeH 3a M 1 E npexogute

(Mpn paBHU JOpyrn ycroBus), Tbl KaTO BKMIOYBA ENEKTPUYECKUTe, PEeCneKTUBHO
2 2 2L _ 2L+1

MarHUTHUTE MOMEHTU Ha SApOTO. IM|? uma n3mepeHne ecm- = epr.cm

(enekTpu4HM N marHMTHN MomeHTK). Nokassa ce, Ye:
e[
[

~10% =103



T.e., Npu paBHu gpyrmn ycnosus E-npexoaute ca 100 - 1000 nbTM no-BepositHu oT M-
npexognte MU CbOTBETHO C TOMKOBa MO-KbCW Ca BpeMeHaTa Ha XWBOT T Ha

CbCTOAHNETO, KOETO TE pa3pexaar.

BepOFITHOCTTa 3a npexoa, 3a EL-I'IpeXOD,VI MOXe Oa ce rnpeancrtaBu KaTto:

o 2(L+1) 3 e® v
MEL)_L[(2L+1)!!]2L+3hc(kR) ol

k| = wlc - BbAHOB BEKTOp [cm'1] Ha y-KBaHTa ;

13 1/3

R=rpA"" = 1,4.10'13A [cm] - pagnyc Ha agpoTo.

A(ML) ~ Z—:x(EL)

2

\) - .
KbaeTo: V - CKOpOCTTa Ha HYKINOHUTE B A4pOTO; — = Bz ~10 2_ 10 3
c

10 keV: k = 5.10° [cm™]
100 keV: k = 5.10° [cm™]
1MeV: k=5.10"[cm™]

Hsakou oyeBUAHM n3Boau:

1. BeposiTHOCTTa 3a Npexof HapacTBa (a BpeMeTo Ha XMBOT Hamarnsiea), C HapacTBaHe

Ha eHepruaTa kaTo A(EL) ~ (EY)ZL”.

ME1)(1MeV) . o
ME1)(100keV)

Tasun 3aBUCMMOCT cTaBa no "CTpbMHa" C yBenuyaBaHe Ha MySTUMNOMHOCTTA.

2. MNpu paBHM yCrNoBUSA BEPOSATHOCTTa CUITHO HamMarnsiBa (a BpeMeTO Ha XMBOT pacTe) C
yBenuyaBaHe Ha MynTtunonHoctTta kato A(EL) ~ (kR)ZL. 3a A =100 un E, =100 keV: kR
=3.10",

@z5 108
A(E2) '

MpubnuautenHus xof Ha A(ocL) 3a A = 100 e nokasaH Ha durypara.
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our.123. lNoBegeHne Ha BEpPOATHOCTTA 3a y-NPEXoan B 3aBUCUMOCT OT eHeprusaTa 3a

pas3nnyHn TunoBe U MynTUNONHOCTHW.

Bwkaoa ce, 4e BeposaTHoCcTTa 3a y-npexoau (A(cL)) B 3aBUMCUMOCT OT eHeprusita u
MYNTUNOMHOCTTa Ha nNpexoja ce U3MEeHAT B OrpoOMeH aAnanasoH (1026). OT pgaHHuTE 3a
BEPOATHOCTUTE € U3BECTHO, Ye Korato MMa Bb3MOXHOCT 3a CMeceH npexop ¢ gobaska
L + 1, To "npumeca" He moxe aa 6bvae ronam. No-ronsamo moxe ga 6boe cMecBaHETO
M1 + E2 npu BUCOKM EHEPIUM N TEXKWN Sapa, Korato ce HaMecBaT N KONEKTUBHU ehekTu

B aapoTo. KoHKypeHuusATa mexay ocHoBHUS npexon (L) u npexon oT cbmst Tun ¢ L + 2

NPaKTN4ECKN € HEBB3IMOXHA.

B. [MpakTMyecka non3a OT oOueHKaTa Ha BepPOATHOCTUTE (3a sapeHaTta
CMEeKTPOCKONUS)



‘-Ipe3 n3MepBaHe Ha BpeMeTO Ha XMBOT T Ha AAPEHOTO HMBO U CpaBHABAHETO MY C

TEeopeTu4HnTE CTOMHOCTM 3a A, MoraT jga ce HanpaeAaAtT wW3BOAM 3a TuNa w

MYJTUNOJTIHOCTTA Ha npexogda, a OT TaM U 3a KBaAHTOBUTE XapakKTEPUCTUKN Ha HUBATA.

Tabnuuata no-gony AaBa NpeacTaBa 3a BpeMeHaTa Ha XUMBOT (Mo-To4HOo Tq2 = In27),

KbOeTo ca npuBeaeHn Tq2 MO €QHOYACTUYHM OLIEHKM 3a NPexoan C pasnuyeH Tun u

MYNTUNOJTHOCT 3a TPU pa3riMdHn eHeprmn

L E, = 100 keV E,=1MeV E, = 10 MeV
E M E M E M

1 10"s | 10Ms | 10™s | 10™s | 10"s | 107s

2 10°s | 10%s | 10"s | 10%s | 10™%s | 10™s

3 10's 10%s 10°s | 10*s | 10™s | 10" s

4 10°s | 10"%s | 10's 10s | 10s | 10%s

5 10" s 10% s 10°s | 107s | 10°s

Ot TabnuuaTa ce BMUxaa, Ye CbLUECTBYBAT “AbNroXMBYLLUN Bb30yaeHM CHCTOSHUSA (Mpuy
HUCKN €HEeprum u BUCOKN MYNTUMOMHOCTN) — NU3OMEPU, KOUTO e 6baaT KOMEHTUpaHu

MO HaTaTbK.
3abenexka 3a ponsTta Ha BbTpellHaTa KOHBEPCUS:

Mpy u3MepBaHe Ha BPEMETO Ha XXMBOT Ha AOPEHO CbCTOSHME (Ype3 MeToauTe 3a

n3mepBaHe Ha BpeMeHa) ce MnofyyaBa Tekcn, KOETO € MO-MAnkKo OT BPEMETO Ha XMBOT
3a [fOageHua papguaunoHeH npexop T, = 1/A, (A, - TeopeTuyHO oOLeHeHaTa

eHo4YacTUYHa BEpOATHOCT 3a y-Npexoda). 3a CpaBHSABAHE Ha Texen C TEOPETUYHATA

OLEHKa, Tpﬂ6Ba Aa ce OT4vuUTa fnpoueca BbTpelwHa KOHBepCcus, KOWTO € KOHKYpupaLy

(napaneneH) kaHan 3a paspexgaHe Ha HMBOTO.

AKko T, 1 Tgk Ca NapunarnHy BpeMeHa Ha XUBOT 3a paanaLMOHEH Npexoa U BbTpellHa

KOHBEPCUA, TO:

1 1 1 Ty Tgk
=—+t—  Teken=_ _
Teken Ty Tpk Ty +Tgk




KoedULUMEHTBT Ha BbTPELLHa KOHBEPCUS €:

| A T
o —BK _ Bk _ v
I, Ay Tek
. T, . lgk + IY
Toraea: Teken = T T, = (0L +1)Teken = T Teken

t4
T.e., HabnwgaemoTo (eKCnepumMeHTarHo) BpeMe Ha XUBOT € "CKbCEHO" OTHOCHO

napumManHoTo BpemMe Ha >XWMBOT 3a paguauuMoHeH y-npexof nopagu BbTpeluHaTa

KOHBEepCcuA (C'bLLl,eCTByBa napuuanHo BpemMe Ha XXUBOT 3a BbTpeLlHa KOHBEPCUA TBK)-

AKO NMpu pasnaga Ha AadeHo Bb3byAdeHO CbCTOsIHME MMa U APYrM Bb3MOXHU KaHanu (-
pasnag, u3nbyBaHe Ha MPOTOH WM HEYTPOH), Te Ccblo TpsibBa Aa ce oTyMTaT C

TEXHUTE BEPOATHOCTHN.

. AAPEHA U3OMEPUA - M4 NMPEXOOWU. CITIOUCT MOAEN HA AAPOTO.

N3BeCcTHN ca ObNroxueyLmn Bb3OyAEHM SOPEHN CHLCTOSAHUSA C BPEMEHA Ha >KMBOT, MO-
ronemu ot 10° s. Te ce HapuyaT U3OMepHU unu metactabunHu. paHuuata e

YCI10OBHa. BpelvleHaTa Ha XMBOT Ha U3oMepuTe mMorat ga gocrturat gopu roagmHa M B

MHOrO Cry4au U30MepPHOTO CbCTOsIHME Ce OKa3Ba "no-(6eta)cTabunHO" OT OCHOBHOTO.

3a npbB MbT U3OMEPHO CbCTOoAHWE e HabnwaasaHo oT O.XaH (1921 r.) Ha Hyknuaa

234 234,
Pa (obwepeH Ha " Th - ecTecTBeHa pagnoakTUBHOCT) C Nepuos Ha nonypasnagaHe

234 . 234
- ©%Mpg T4/2 = 1,17 min. OCHOBHOTO CbCTOSAHME Ha ~~ Pa nma Tq;2 = 6,75 h. lNosiBaTta

Ha ABa nepuoda Ha nolnypasanagaHe 3a egvH U Cbll paaunoHyKnua, Ha BpeMeTo CU He €

Morna ga 6bae obsacHeHa. MHOro no-kbCHO KypyaToB CbC CbTpyaHMUM HabnwogasaT

0
N30MEpPHO CbCTOSHME Ha 80Br 1 o6scHaBaT ABREHMETO.

OT npuBeaeHUTe Mo-rope BEpPOATHOCTU 3a npexoauTe 1 oT Tabnuuarta 3a BpemeHaTta
Ha )XMBOT MOXE A Ce 3aKIio4u, Ye ObMAroXMBYLLM Bb30yaeHU SApPeHN CbCTOSIHUS MoraT
[la ce ovakeaT, KoraTto €AMHCTBEHUSI Bb3MOXEH MNpPexod OT NMbpBO Bb30OyAeHO 00
OCHOBHO CbCTOSITME € C BMCOKA MYNTUMOMHOCT W eHeprusita Ha Bb3byaeHOTo

CbCTOAHNE € MaJlKa.



9 T -
EanH npumep: 8 39Y50 - OCHOBHO cbcTosiHne I = 1/2. WN3BecTHO € n30MepHO

cbecTosiHME ¢ eHeprust 909 keV ct =16,1s; A = 6,2.10'2 s, Cnopep egHo4acTU4HUTE
oLeHku, ToBa cboTBeTCcTBYBa Ha M4 npexopf (E2 npexona e 102 nbTH no-6bp3):
Al=4;T;-T1=4;1;=4+1/2=9/2

Am=(-1)"" = (-1)°= 1 (3a)

Han-BeposiTHM KBAHTOBWU XapakTepuCTUKM Ha HMBOTO 909 keV - 9/2+(In). MpoBepkaTa C

ApYyrv MeToau e NoTBbpAanna nseoaa.

|/]3OMepI/IFITa HaMunpa ecTeCTBeHO obsacHeHMe CbC cnoucTua Mopdesn Ha AAPOTO

(M.lenepT-Maitep, NeHceH, - HayanoTo Ha 50'° roauHm).

MoHaTHMe 3a mopena: HyknoHute ce aBwkat B CpepuyHO CUMETPUYEH (CpeneH)
noTeHuuan, KOUWTo M yabpxa B S4poTo. Opyr B3auMOOENCTBUS Mexay TSaX HAma
(Mogen Ha He3aBMCUMUTE YacTUUM). HYKNoHUTE B A4pOTO M3rpaxkaaTt CroeBe, KaTo ce
XapaktepuanpaT C KBaHTOBM 4mcna. (To3n BBLNPOC ce pasrfnexpga 3HauYnuTernHo no-

noapo6bHo B Kypca no TeopeTnyHa sgpeHa usmka.)

Ha ¢wur.124 e nokasaHa cuctemata OT MPOTOHHUTE CbCTOAHWUA (HMBA) Ha S4POTO.

lMoTeHUumnanHnTe AMKn 3a NPOTOHUTE U HEYTPOHUTE ce "NBITHAT" NOOTAESTHO.

N - rmaBHO KBaHTOBO 4YMCIIO Ha TPMMEpPHUS ocuunaTop. To onpeaensa n YeTHOCTTa Ha
cbeTosiHneTo - N yeTHo (+), N HeueTHo (-); | - opbutanHo kBaHToBO umcro | = 0, 1, 2,

3,... (s, p, d, f,...); n - pagnanHoO KBAHTOBO YUCIIO.
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®ur.124. Cnouct mogen Ha agpoto ([enept-Manep n VeHceR).



Kom6uHupaHe Ha N, |, n
3a N yeTHO - YeTHM |; 3@ N HeYeTHO - HeyeTHu |

+1 0<I<N

2 )

Mopagu cunHo cnmnH-opbutanHo B3aumMmogencTeme "aobpo" KBAHTOBO YMCIO € MbITHUA

CMUH Ha HyKNoHa j = | £ 1/2.

CnunH-opbuTtanHoTo B3aMMmogencTeue pasuensa HMBaTa ¢ gageHo nl Ha gee Husa nlj(l
+ 1/2) v nlj(I - 1/2). CbcTOAAHNATA C AafeHOo j ca U3poAeHu No MarHUTHO KBaHTOBO

yncno
m; = j, (5j+1),... j

BCUYKO (2j+1) CTOMHOCTK, KOUTO AaBaT 6pos Ha HYKNOHUTE Ha Aaf4eHO HUBO C KBAHTOBU

yncna nlj.(Ha durypata 1031 6pon e NpuBeAEH B KPbrim CKOBKN).

“lMpoToHHaTa” 1 “HeyTpoHHaTa” NOTeHUuanHn SMU ce 3anbfiBaT He3aBUCUMO CbC

CbOTBETHUTE YaCTULMWN.

Cnouctns mogen gaBa obAcHeHMe Ha T.H. “mMarnyecku Yucna” (4ucna Ha 3anbriBaHe

— NpvBeAeHN Ha churypaTta B Kpbrye), Npy KOUTO siapaTa nokassaT ronsiMa cTabuIHOCT.

Hskou npaBuna:
1. CymapH1s MOMEHT Ha cMcTeMa OT YETHO N U YETHO p € Hyna.

2. CymapH/s MOMEHT Ha cucTema OT HeveTeH Opol HyKMOHWU ce onpeaens oT MbiHUs

MOMeHTj Ha HeCOABOEHUNA HYKITOH.

3. CyMapHMﬂ MOMEHT Ha HeYeTHO - HeYeTHa CMUCTemMa, Korato HeCcaBOEHNA N U P Ca Ha

€4HO HNBO, € paBeH Ha yaABOEHUNA 3a €aMH HYKITOH.

89 - "
[la pasrnegame OTHOBO Hyknvaa ~ 39Ysgp. TOM € "Marmdecku" no HeyTPOHMU - U3rpageH

HanbnHO 1g9/2 crion (3aTBOpeH). 1o NnpoToHM e uarpageH HanbnHO crios 1f5/2 (38),

KaTo HeCcaBOEHNA eadMHNYEH NPOTOH Ce€ HaMupa B OCHOBHO CbCTOAHNE HAa HUBOTO 2p1/2
- TOBaA Ce NnoTBbpXaaBa OT KBAHTOBUTE XapaKTEPUCTUKN HA OCHOBHOTO CbCTOAHUE 1/2.

n'prOTO B'b36yn,eHO CbCTOAHUE Ce TnoJjiydaBa nMnpu MNpecKkoK Ha MNpoTOHa Ha



cnegsawoto HMBo - 1g9/2 (909 keV 9/2+). QOueBngHO €, 4e npexoga OT MbPBO

Bb30yaeHO 4O OCHOBHO CbCTOsIHME MOXe Aa 6bae camo M4, konTto e cunHo 3abaBeH.

CnouctnaTt epgHodacTnmyeH mopen oO6sCHsBa CblUeCTBYyBAHETO Ha "OCTPOBM Ha
nsomepusa” npu 6por Ha NPOTOHUTE UNK HeyTpoHuTe mexay 40 + 50 n 60 + 80, kouTo
ca cBbp3aHu ¢ "Marndeckmnte" ymcna 50 n 82. bnuskute egHOYaCTUYHU CbCTOSHUA B

Te3n obnactu ca ¢ ronemu pPa3nunkn B CNMHOBETE.

N3omMepHUTE CBLCTOSHWSA ce cpellaT YecTo MpU HeYeTHUTE HyKnuau (A - HEeYEeTHO) M

HEYETHO - HeYeTHUTE (A - YETHO) U TBbPAE PSAKO NPU YETHO - YETHUTE.

Korato eHepretTn4yHata pasfimka mMexagy OCHOBHOTO U B'b36yﬂ,eHOTO CbCTOAHNE (Ha

n3omepa) e marika, BPEMETO Ha XXMBOT Ha M30OMepa MOXe [a ce OKaxe TBbpae Abiro
(3aBumcumocTTa Ha A oT E, npu 3agadeHa MynTUMONHOCT) - [0OPW XUNAAM TOAUHM.

MoHsikora N30MepHUTE CbCTOSIHMS THPNAT B-pa3nag Hapen ¢ OCHOBHOTO.

IV. AHANOIroBn CbBCTOAHUA B JIEKUTE SAOPA. OINEOANHU AOPA.
3APAOOBA HE3ABUCUMOCT HA AOPEHUTE CUIW.

ama-cnekTpockonuaTa AaBa 6orat maTepuan 3a NpoBepka Ha SAPEHUTe MoOENMN.

B Hsikon neku sapa, obpasysalim n3ocnmHoOBM MynTunnetTn (nsobapu), e HabngasaHo

NOoYTN NBbITHO CbBNageHne Ha CXeMnTe Ha B'b36yﬂ,eHI/ITe CbCTOAHUA.

Mpumep: Agpata 73Li4 n 74Be3 obpasyBaT nsocnmHoB oybnet. bpos Ha NpoToHMTE Ha

e0HOTO € paBeH Ha Oposi Ha HeyTpOoHWTE Ha ApyroTto. TakvMBa sgpa ce HapudaTt

orneparnHm.

7 .

3a '3Li4 cNMHa Ha OCHOBHOTO CbCTOSIHME M CUCTEMaTa Ha Bb30OyAeHUTE CbCTOAHUSA Le

ce onpeaenst oT HecABOEHUA NPOTOH B cbCTosIHNME 1p3/2. OCHOBHO CcbCTOsIHME 3/2;
- +

MbpBO Bb3OYAEHO CbCTOSAHME 1/2; BTOPO Bb3OYAEHO CbCTOSAHUE 5/2° U T.H.

7
3a "4Be; cbwute napamMeTpu ce onpeaendat ot HecABOeHUA HEeYTPOH B CbCTOAHUE

1p3/2.



MeV
11,1

3/2- 10,8

3/12°
7,5 .
5/2 12 .
6.5 5/2- 65 5/2-
4,5
4.6 712" 7127
0,48 12 0,43 112-
3/12° 3/2°
. 7
TLi, 4Be3

dur.125. NMpumep 3a aHaNoOroBn CbCTOSHUA B ornegantdun sapa.

3abendasBa ce NbfIHa aHanNoOrMA Ha cMcTemMuTe OT Bb30YJEeHN CbCTOSAHUS HE3aBMCUMO
. 7y . y
OT TOBa, Ye B eQuHUS crnyyaun Te ce onpeensaT ot npoTtoHa ( Li), a B apyrusa cnyyam ot

7
HeyTpoHa (' Be) — egHoO NoTBbPXKAEHME HA 3apAAoBaTa He3aBUCUMOCT Ha siApPeHuTe

cunn.

MankaTa pas3fninka B €eHeprmnmte Ha HuBaTa Ce€ ObJIXM Ha YBEJIMYEeHOTO KYJTOHOBO
7
oTbnbckBaHe Ha NMPOTOHUTE B Be n Ha pasrninkata B MacuTe Ha NnpoTOHa N HEeYTPOHa.

Ts e TOYHO paBHa Ha pasnukaTa B KyJIOHOBMTE €Hepruu Ha sigpata W pasnvkata B

MacCuTe Ha HYKIOHUTE.

Tpabesa ga ce orbenexu, 4e nNpu NO-BUCOKUTE Bb3OYAEHW CLCTOSHUSA Ce HamecBaT
MHOro4acTM4HM edeKTU, Taka Ye XapakTepucTukute uM He wmorat pa 6Obpar

npeackasaHu 4obpe oT NPoCTUsS eaHoYacTUYEH Moden.

V. E2 - MPEXOOU. POTALUMOHHU CBCTOAHUA.



A. O6o06weHna mogen Ha agpoto (O.Bop, MoTtencoH) ce 6a3upa Ha BbBeXaaHe Ha
HecchepuyeH noTeHUman Ha s4poTo (B 3aMsiHa Ha CepUyHMS B CIOUCTMS MoAEen) M

B3auMoaencTBue Mexay HyKInoHuTe (KONEKTUBHU ABUXKEHUS).

EkcnepumeHTanHu dpakTu, goBeNnu A0 Cb3[aBaHe Ha o6o00LwweHnsa mopen:

1. OTKpMTK ca cuctema OT pOTaUMOHHU CbCTOSAHMA (Bb3OyaeHn) 3a sgparta ¢ 6pon Ha

HYKIMOHUTE MeXOy Marn4eckmte 4mcna.

2. YBennuyaBaHe Ha BeposiTHOCTUTe 3a E2 npexoguTe 3a cblunTe A4pa B CpaBHEHUE C

OLEeHKMTE (KOUTO NpUBEXAaxXMe npeamn ToBa) No eqHOYaCTUYHUS CIOUCT Moaern.

3. N'onemu (B CpaBHeHMe C eaHO4YacCTU4HuTe OLl,eHKl/I) eJNIeKTPUYHN KBagpynoJsiHu

MOMEHTM Ha CblUMTE sapa.

EgHoyacTMyHMs Crnouct Moaen Ha agpoTto, konTto "pabotu" gobpe npu uuicna Ha
3anbnBaHe, 6nu3kn Ao "marudeckute" (Tom oBSACHABA M Marmyeckute 4ducna),
pasrnexga Bb30ydeHUTe CbCTOSHMS KaTo edHOYaCTUYHM HMBa B CEPUYHO

CMMEeTpUYEeH MOoTeHUMan u KeagpynosnHu konebaHusi okono paBHOBecHaTa cdhepuyHa

dopma.

O606wweHna mogen "pabotn" npu 4ncna Ha 3anbfiBaHe KbM cpedaTta Ha MHTepBana
mexagy "marmdeckmte" uyucna. B Team obnactu ce HabnwogaBaT HecdepuuvHM
(necpopmupanm) sgpa B OCHOBHO CbLCTOSIHME (FrONEMWU eNneKTPUYEecKn KBagpyrnosHu
MOMEHTK) ¢ dpopma Ha "cnneckan" unn "u3gbimkeH" akcuanHo-CUMEeTpPUYEH enuncons,

(paBHOBecHa gedopmanms).

PesynTtaTtun Ha 0606LWweHnA moaen:

1. OTmecTBaHe u pa3uenBaHe Ha egHoO4YaCTU4YHUTE HUBA B 3aBUCUMMOCT OT

aedopmauusaTa (nopagu ABmxKeHue B HechepmnyHa noTeHumnanHa sma) - HunceH.

2. NosiBa Ha BVI6an,MOHHVI B1:36yA6HM CBHbCTOAHUA MNMPUN MalmTbK U3JNTULLIBK Ha HYKITOHU

Had 3anbJIHEH CIOW, nopaau B3aMMOLENCTBNETO UM C NOBBbPXHOCTTA Ha AApPOTO.

3. NosiBa Ha poTaUUOHHU CBLCTOAHUA (BbpPTEHE Ha AedopMMpaHO A4PO) Npu ronsm

M3NNWIBK Ha HYKINOHW Ha 3anblIHEHUA CInoWn.



B. PoTauMoHHU CbCTOSAHUA

[edopmmnpanute aapa nmat "BbTpPeLLHO" (PUKCMpPaHO HarnpaBneHne - OC Ha CUMETPUS.
Habniogaema BennumMHa e nNpoekumaTa Ha CyMapHUS CMWH Ha HYKNOHWUTE BbpXy Tasu

nocoka - k. 3a 4yeTHo-yeTHuTe aapa k =0, 1, 2,..., a 32 OCHOBHOTO CbCTOSIHME HA YETHO-

+
yeTHuTe agpa k = 0 nopagu ToBa, 4Ye cyMapHUs CNUH Ha HyknoHute e O .

AKo geopmunpaHo A4p0 ce BbpPTU KaTo LANO OKOMOo Oc, nepneHAMKynsaApHa Ha oCTta Ha
cUMeTpuda, TO LWe uMmMa poTaumoHeH MOMEHT €2, CBbp3aH C MHEpPYHUA MOMEHT Ha
A0pPOTO. ToraBa ce Habntogaea cymapeéH MOMEHT Ha pOTauMOHHOTO B'b36yD,eH0

CbCTOAHUNE

lpor =k +Q

Moka3ea ce, Ye 3a YETHO-YETHU fApa, korato k = 0, Iper = 07, 27, 47, 67,..., T.e. Ipor

B3eMa CaMO YE€THU YUCNEHN CTONHOCTU C YETHOCT nrtocC (+).

EHeprusta Ha poTaLMOHHUTE CbCTOSHUSA 3aBUCKU OT CNuHA Ipor Y €DEKTUBHUSA MHEPYEH
MOMEHT Jeff Ha SAPOTO, KaTo:
h2

EpOT:Tef‘fIPOT(IPOT+1) 3ak=0

2
AR
Jett =Jo (?j

KbOeTo %:8 e napameTbp Ha AedopmauuaTa, a J, :%MR2 - UHEPYEH MOMEHT Ha
efHopogHa TBbpaa cdepa ¢ maca M u pagunyc R.

Mony4yaBaHUTe ekcnepyMMeHTanHn CTOMHOCTU Ha eHeprumTe U3NCKBAT BbBEXOAHETO Ha
Jeff - 2 + 3 MbTM NO-Marnku OT UHEPYHUSs MOMEHT Ha TBbPA ENUMNCOUA CbC CbLUMTE

pasmepu. ToBa e ykasaHue, Ye BcCe NaK SOAPOTO Ce BbPTM He KaTo TBbPAO, a kaTo

“‘nonyTeyHo” Tano.

FopHaTa chopMyna no3BonsiBa Oa ce NpeackaxaT eHepruMTe Ha cuctemarta oT

poTaunoHHN CBHbCTOAHUA (pOTaLI,VIOHHa VIBVILIa) Ha OCHOBHOTO CbCTOAHWME Ha 4YeTHO-

yeTHUTe anpa 3a Ipor— 2,4, 6 N T.H.:



0+
2
=6
20 4
2
o =20
2"’eff
2
o= 42
20 4

TakmBa pOTALUMOHHW MBULUM 3a HAKOM siapa ca MNPOCMedeHU eKCnepuMeHTanHo Ao

170

CbCTOSIHUSI CbC CMUH 16" (" "Hf) (cTtap pekopg). lNoHacTosAWweM pOTaLMOHHUTE MBULN

ce v3creaBaT MHTEH3VBHO (B SIAPEHU peakuuu ¢ nNpedaBaHe Ha ronsiM MOMEHT) U ce

npocnegasat 40 CbCTOAHNA C MHOIo BUCOK CINH.

170

72Hf98 "

3148 ———— 16
2565 Y 14%
2014 12%
1504 L 10%
1042 8t
642 6t
322 41

101 2
0 ot
ElkeV] "

dur.126. PotaunoHHa neuua B 94p0T0 Ha 170

M3BecTHU ca ocTpoBU Ha AecdopmMupaHu ssapa npu macosu vncna mexay A = 150 +

180 (pegko3eMHn enemeHTN) N A ~ 240 (TEXKU enemMeHTn).

OueBugHoe, 4Ye nNpu yBenuyaBaHe Ha pAedopmauusata Jef HapacTBa, a oTTam
eHeprusita Ha NbPBOTO Bb3OyAEHO CbCTOsSIHME OT mBmnuaTa - Ez+ HamanaBa. O6paTHo,
npu JobnmxasaHe Ha paBHoOBecHaTa hopMa Ao chepuyHaTa (Marnyecko Yncrno) Jegr —

0, a E2+—)oo.



Tasn 3aBMCMMOCT € MnoKasaHa Ha cnejsallaTa q)mrypa, KaToO 3a NoCTpOoABaHETO n ca

Mn3non3BaHn MHOXeCTBO eKCnepMMeHTarnHn JaHHN.

A
(2+)E1p0T.
1,0 MeV | }
\
\
\
\
05 |
\
\
\
01 F |
1 1 1 1 1 »
140 160 180 200 220 240 A
chepuyHn sapa Z=280
tep ap N = 196

"mMarnyeckm
yucna"

®ur.127. NoBeaeHne Ha eHeprusiTa Ha MbPBOTO POTALMOHHO Bb3OYAEHO CbCTOSAHNE B

3aBUCMMOCT OT MaCOBOTO 4YKCI10.

Bwkaa ce, ye B obnactta Ha marndeckute uucrna 80, 120 eHeprnata Ha MbpPBOTO

pOoTaunMoOHHO CbCTOAHUE PA3KO HAapacTBa, a cleq ToBa OTHOBO Crnaja.

EaovH_npumep: B nabopatopusita no EA® ce uacnegsat cxemute Ha Bb3byaeHuTe

152 152
CbCTOSIHMSI Ha sgpaTa g2Sm Un “g4Gd, KouTO ce nonyyaeaT B pesyntaT Ha -

152
pasnagaHeTo Ha — Eu. CuuTa ce, 4ye Te ca OT npexodHaTa obnact mexay cpepudyHuTe

n gedopmupaHnte aapa.

152
Sm e 4yeTHO-4YeTHOo A0pPO0 N MMa poTaunoHHa nBmua Ha OCHOBHOTO CbCTOAHUE, YNUNTO

napameTpu, onpeferieHn ekcnepuMeHTanHo, ca nokasaHu Ha durypata no Hagony.
+ + o +
Mpexoga 6 — 4 e cnab, Tbih KaTO HMBOTO 6 ce 3acenBa crnabo KakTo oT -pasnaja,

Taka U OT NO-BMCOKN HMBA.

+ +
B ckobu oOTnsIBO ca nokasaHW eHepruMte Ha HuBata 4 wn 6, npecmeTHaTu
(“reopeTnyHO”) NO hopMynaTta KOMeHTMpaHa Mno-rope, Kato e M3nonssaHa M3BecTHaTa

eHeprus Ezs - 122 keV :



(853) 6% 707

340,4(E2)
cnab
(406) 4+——Y 366
244.7(E2)
(122) 2+ A 4 122 keV
121,8 (E2)
0+
(k=0) 152 gy
dur.128. PotaunoHHa nesuua B 94p0T0 Ha 1%25m
20 _ 42
E,. = FEf (406keV) ; E, = ?Ef (853 keV)

Buxna ce, ue eKcnepumMmeHTanHuTe CTOMHOCTM Ca NO-HUCKU OT TEOpPETUYHUTE.

PoTtaumoHHOTO aBwxeHue obadve, MOXe Aa nosnuse (ga ysenuudn) Ha gedopmauusaTta,

nopagu LeHTpobexHUTEe cunm — agpoTo He € TBbpAo (“pasTara” ce).

Hedopmauunsata Ha A4pOTO MpPU MO-BUCOKO Bb3OyAEHUTE POTaLMOHHU CbCTOSIHUA ce
yBenu4yaea - OT TaM ce yBernvyaBa MHEePYHUA MOMEHT Jeff, KOETO MOHMXaBa eHepruaTa
Ha Bb30OyaeHuTe cbCTosSHMA (“Oek-6eHAMHr”). ToBa MOXe fa ce oTyeTe C BbBexaaHe

Ha YneHoBe OT No-BMCcok nopsiabk no I(I + 1) BbB hopMynaTa 3a eHeprusTa:

2
EpOT:: i
2

1A +1)-BI2(1+12+CI3(1+1)°
eff

B. "YckopsBaHe" Ha E2 npexoaguTe

Mexay CbCTOsSHMATa Ha poTauMoHHaTa uMBULA Ce W3BbpLIBaT  eNeKTPU4ecKku
kBagpynonHu npexoan (E2). EguH ot "konekTnBHUTE" edekTn e, 4e Te3n npexoaun B
Aedopmupannte agpa ca "yckopeHu" B CpaBHeHUWe C HopManHute (No egHoYacTU4HM

OLIEHKMN).

Ako ce obpasyBa KoedULMEHTA HA YCKOPEHNE:



f, = Mexen

le,qH
KbAETO Aekcn € €KCNEPUMEHTanHaTa BEPOSATHOCT 3a npexoga (0T uaMepBaHe BPEMETO
Ha XWBOT); Aegu - €AHOMACTMYHATA OLEHKa Ha BEPOSAITHOCTTA, KOATO 6eLle KoMeHTupaHa
npegn ToBa. OkasBa ce, 4ye B obnactute Ha cCunHO AedopmupaHutTe gapa

oTHoweHuneTo f, nobumea ctomHocTn 200 + 300.

f A
a
300 [
”~
//
200 - /
[ /
] \ !
I\
N\ I \ //
_________ _A___/ \__// \\__4/
(] (] (] (] (] (] (] (] (] (] (] (] :
40 80 120 160 200 240 A

®ur.129. lNMoBegeHne Ha KoeduuMeHTa Ha “yckopsiBaHe” Ha E2 npexoguTe B

3aBUCUMOCT OT MaCOBOTO 4YUKCJ10.

NokasaHata Ha cpmrypaTa 3aBUCMMOCT € TnoJiydeHa Bb3 OCHOBa Ha rondm

eKcrnepnuMmeHTaneH Mmatepuarn ot n3ydaBaHe Ha E2 npexoguTe.

CbCcTosHMATa B poTaumMoHHUTE MBMUM Ha aedopmunpaHute agpa umat 200 + 300 nbTu
NO-KbCU BPEMEHA Ha >XMBOT, OTKOSIKOTO MM ce "nonara" cnopeg egHoYacTUYHUTE

OLIEHKMW.



VI. NOCTPOABAHE HA CJTOXXHU CXEMU HA PA3IMA[L

nOCTpOHBaHeTO Ha CXeMunTte Ha pa3nag e pa60Ta Ha cneuynannctmte no
eKCcrnepmmeHTarnHa daapeHa CnekTtpocKkonuAd, a 0b6sAcHABaHeTO MM - Ha crneynanucTuTe

Nno Teopus Ha A4POTO, HO BCEkM TpsibBa Aa pasbupa ot paboTaTa Ha gpyrus.

Hakon cxemu nNo HacTosLLEeM BKMKOYBAT MO HAKONMKO AeCeTKU HUBA, mMexay KoOuTo ce
ocblUeCTBABAT MO HAKOJIKO CTOTUH npexoaa. TakmBa cxemu ca nrog Ha TpyAa Ha

MHOro n3cnegoBsartesnu, 3a MHOro roguHun.

CxemMuTe Ha pasnajg Ha HyknuauTe ¢ AbNMM U CPegHN BpeMeHa Ha XUBOT Beuye ca
n3rpageHn TBbpae nNogpobHo u npeumsHo. HesicHOTM B cxeMuTe Ha pasnag uma camo
NP MHOIO KbCO >XMBEELM HyKnuauM (MUHYTU WU CeKyHAM W MO-Marnko), 4YMeTo

nscnegsaHe usncksa pabora "B cHona" Ha yckoputenute (Mnv noHe 6nn3o 4o cHona).

M3cneoBaHuaTa ca KOMMIEKCHU U BKNIOYBAT:

1. MNpeumnsHa y-cnekTpockonus:
e onpeaensiHe Ha TOYHUTE EHEPrnN Ha NPEXOAUTE;

e onpegendHe NHTEH3UTETUTE Ha rnpexoauTe no v.

Eq=Eo+Egj
y E2
v E1 v E3

lMpaBun ce 6banaHc Ha eHepruuTe ("cbBnageHus" Ha eHeprumTe)

l1=12+13

n 6anaHc Ha NHTEH3UTeTUTe - CyMaTa OT MHTEH3UTETUTE Ha npexogute 3apexgalln

JageHo HUBO, TpFI6Ba Oa € paBHa Ha CbllaTa 3a npexoaumte, KOUTO ro paspexnart.



CnegBa pa ce oTuvMtaTt He caMO pagvauMoOHHUTE Mpexoan, HO W BbTpellHaTa
kKoHBepcus. (ToBa e Hewo nogobHo Ha 3akoHa Ha Kupxod 3a TokoBu Bepurn). B
nabopartopusTa BMe LWe onpegenuTte koeduumeHTa Ha BbTpelwHa koHBepcus (KBK) 3a

152
(

npexona 122 keV Sm) no “geduumTta” B MIHTEH3UMBHOCTTA Ha y-npexoaa.

2. I'IpeL|,|/|3Ha B- N KOHBEPCUOHHO-EJIEKTPOHHA CMNEeKTPOCKOMnA. [MoHsikora Ts1 gaBa no-
TOYHU eHeprnn oT y-CNEeKTPOCKOoNnunATa.

e oOrfpepensdHe HaA NHTEH3NTETUTE Ha KOHBEPCUOHHUTE JTUHUN;

e OlfipenendHe Ha KOGCbI/ILI,MeHTI/ITe Ha BbTpelluHa KOHBEePCUA 3a npexogunTe,

e onpegeridHe Ha Tuna n MynTunoJiHOCTTa.

3. CoBnageHua 3a NnoTBbpXAdaBaHE Ha HAKOM KacCkaaun, KaKto U OAByMEepeH aHarnmu3

“amnnuTyga-amnnutyga” (Hanp. kKackagu B pOTaLMOHHUTE UBULIN)

4. /lamepBaHe BpeMeEHa Ha XXMBOT Ha Bb30yAEHN CbCTOAHUSA
e BEpPOSITHOCTM 3a NPEeXoaunTE;

e [NOTBbpXOaBaHE Ha TUNa N MyNTUNOJTHOCTTA Ha npexogunTe.

5. brnosu y - y kopenauuv (He aaBa MHGOpMaLMsa 3a YEeTHOCTTA)
e onpenensiHe NOAPEXOAHETO HA CNMHOBETE B HSAKOW Kackagu;

e MYINTUNOJIHOCT Ha npexogute

6. Nonspu3aunoHHN n3MepBaHUA (peakn n TPyaHW)

e OlnpegendHe Ha YETHOCTW.

7. ENEeKTpnYHM 1 MarHMTHM MOMEHTU Ha agpara.

Mpu nocTposiBaHe Ha cxemaTa Ha pasnaj ce M3nona3yBa LsnaTa CbBKYMHOCT OT AaHHM,

[06uTK Ype3 MeToauTe Ha ekcrepMMeHTanHarta sapeHa usmnka.
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