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KsanroBomexaniunmii MeTon, AKWiA 0yJT0 3aITPOTIOHOBAHO PaHIIIE A TEOPETHIHOTO OIINCY PE30-

HAHCHOTO PO3CIAHHZA Y-KBaHTIB, y3araJbHeHO 3 ypaxyBaHHaM edekty Homaepa it sactocoBano misa

JOCTIIZKEeHHA €BOJIION|l po3Many i Jacy KUTTA PaioaKTHUBHAX AOep. 3alpollOHOBAHO HOBHH aJi-

TOPUTM [IjIsi BU3HAYEHHA XapaKTEePUCTUYHUX PYHKINN pO3Iomiay eHeprii, iIMOBIpHOCTel posmamy

Ta (PYHKINH posmamy. 3pobiieHo TeopeTWdHe OOTrPYyHTYBAHHA HEOOXITHOCTH TMEPEeryIiday dacOBHX

XapaKTEePUCTUK dAlep-XpoHOMeTpiB. [IpoBeneHo po3paxyHKU Ui KOHKPETHUX BUMAIKIB DPO3ITaLy
30ymKeHnxX Anep npu KIMHATHUX TeMIleparypax 3 ypaxyBaHuaMm edekry lomnepa ta 6e3 HbOTO.
Kuamouosi ciaoBa: eBosforida posany, IHTEHCHBHICTh po3Many, dac XKurTd, edekt [lomrepa,

ANepHA XPOHOMETPId.

PACS number(s): 03.65.Bz; 03.65.Ge; 03.50.De

I. BCTVII

B ycix BimoMmx Ha chOTOOHI MeTOmaxX TOCIIIKEHH
€BOJIONIl  PaIloaKTHBHUX TEPETBOPEHL 1 JIAHITIOKKIB
posmany Hpaju A0 yBaru 9acu iICHYBaHHs JIUIIE OCHOB-
HUX CTaHIB A7ep, MO Po3MamaloThbcd. AJe TPHUBATIICTD
$- 1 P-TIPOTIECIB AMEPHOTO BUMPOMIHIOBAHHA OXOILIIOE HE
TIIBKH OCHOBHI, a #f ycl MOXKJINBI CTaHW CHHTE30BAHUX
amep, aKl Morn o0yt cdpopMopani. Bimomo, 1mo a- 1 §-
posmnaan 30yIKEHUX sAep MPOXOAdTh 3HATHO IIBHIIIIE,
HIK PO3MaJM 3 OCHOBHUX CTaHIB. BimomMo Takox, Mo ~y-
posmaz 31 30yIKEeHOro CTaHy Ha HACTYIHUN eHepreTud-
HUil piBeHb BiAOYBaeThCA TaK NIBUIKO (3 THIIOBUM HAHO-
CeKyHIHNM abo HaBITh MEHITNM iHTEPBAJIOM), IO TPaK-
TUYIHO HEIOIIBHO 3BazKaTh Ha MOBLIALHIII TPOIECH a- 1
[-po3mamlB 13 MUX CTAHIB.

Cutia TaKoXK BIA3HAUUTH, IO JOHEAaBHA HIXTO He OpaB
IO yBarwW 1 Y-TOTJIMHAHHHA, 1O BIIOYBAE€THCA MEPEN Y-
BUIMIPOMIHIOBAHHAM, T[] 9aC AKOTO Y-IPOMEH] MOIIHPIO-
IOTBbCA ¥ BEJIHKHX 00’éMax pPedOBWHHU BCEPEIWHI 31POK,
CyTIepHOBUX, TLIaHeT. SIKIo BUTpaTH Ha BIIIAYy B TIPO-
recax BUMPOMIHIOBAHHS ¥ MOTJIMHAHHA OYJIM CKOMITEHCO-
BaHl KIHETHYHOIO €HEPTIEIO0 PYXY AIep ¥ MeKaxX Po3Io-
JILTY TEJIOBUX MBUAKOCTEH, TO TaKke ABHUINE HE TLABKH
icHy€, aJie it MoXKe O6yTH 6araTopasoBIM.

TakuMm IHHOM, yce cKazaHe JO3BOJIAE 3pOOUTH BHCHO-
BOK, IO €BOJIIOTIA 1 TPUBAJICTH PO3MATY MATEPUHCHKUX
PalioaKTHBHUX AIeP BH3HAYAETHCL:

a) YaCOBHUM DOSMOILIOM YTBODEHHA IHX AAEP B yCiX
MOXKJIUBUX 30YKEHUX CTAHAX;

6) KIHETHKOIO BCIX MOKJIMBHX Y-TEPEXOiB (BHIPOMIi-
HIOBaHHA — HACTYMHE NOTJIHHAHHS — TOHAJIBIIE BUITPO-
MIHIOBaHHA — ...) ¥ PEYOBHHI;

B) 3B’A3KaMn MUK &- 1 f-posnagaMu B Mekax KOKHOTO
30y IKEHOTO CTany.

Konu BpaxyBatw Bce e, TO MOXKHA OIIHUTH PO3IO-
JIIJT PI3HUX CTaHIB - 1 B-po3mamp 30yIKEeHUX aaep, Mo
MOXK€E CYTTEBO 3MIHUTH OCTATOYHI PE3yJIbTATH OIIHOK

yCIX YaCOBHX IHTEPBAJIB, Kl XapaKTepH3YIOTh €BOJIIO-
IO JTAHIIOXKKIB posnay. Lle Moxe MaTu BaxKJIMBe 3HA-
JeHHs B AlePHIE XpOHOMETPIl, AKa BUKOPHCTOBYE paIio-
aKTUBHMN pos3mal 14 BUMIPIB TPOMIKKIB 9acy B Teo-
Jiorii, apxeosorii, acrpodizuri. Tak, B [1] Ha mpoctux
mpuKJIagax 6yJI0 JOBEIEHO, 1O CKOPUTOBAaHI HAJIEKHIM
IUHOM TOKA3HUKH “‘dIepHOro TOOWHHWKA B HHU3II BU-
MaJKiB MOKYTh BIANOBIIATH 3HAYHO MEHIIUM 3HAYEH-
HAM TPUBAJOCTEH peasibHUX MPOIECiB PoO3naay amep-
XPOHOMETPIB, &, 3HAUUTD, 1 “BiKy~ 00’€KTIB, y AKUX BOHI
B1IOYBAIOTHCA.

II. TEOPETUYHUI OIUC EBOJIIOIIII
PO3ITALY 3BYIAKEHUX SIIOEP

A. BacrocyBanHsa teopemu KpuisoBa-Poka

s ommcy eBoJIoNil po3namy, Ha BIAMIHY Bl ChOTOI-
HINHIX TIpallb, dKl 06a3yIoThcd, dK MPaBUIo, Ha METO-
JTaxX KJIACHIHOI eJIeKTPOIMHAMIKH, MU TPOMOHYEMO KBaH-
TOBOMEXaHIIHUI MAX1O, Mo TPYHTYEThHCA Ha TeopeMml
Kpunoa-®oka [2], y3arajabHeniil s 3MIlIAaHUX CTAHIB
(KoTu TIpoTiec posmaLy aHcaMmO/Ii0 YacTHHOK BinbyBae-
THCA OTHOYACHO 3 fioro yTBOpeHHAM) [3], 3aBAAKK YoMy
it MO3BOJIsIE BpAXOBYBATH 3raaHi BUIIE YMHHUKH.

Ieit migxig Mu yxe 3actocoByBaau B [4] mid Teope-
TUYHOTO 0BT PYHTYBAHHS 9aCOBOTO PO3MOILIY J-KBAHTIB,
pesonancHo poscianux aapamu Fe®” B MeccbayepiBebKux
ekcrepuMenTax. Ase, Ha BiaMminy Big [4], B wili npami
0y/10 BpaxoBaHO IOILIEPIBCHKHH edeKT, 1o mae 3MoTy
BU3HAYATH WMOBIPHOCT1 pO3Mamy Ta 9ach KHTTA 30y-
JKEHUX A7ep MPU PI3HUX TeMIepaTypax.

It MaKCUMAJIBHOTO CIIPOIIEHHS aHaJII3y OOMeKMOCH
iTeaJJbHUM BHITAIKOM JIOBIOXKUBYYOTO PaliOaKTHBHOTO
danpa, AKe B MEBHUH MOYaTKOBHA MomenT wacy (¢t = 0)
PO3IOIiIeHe ¥ ABOX cTaHaX (OCHOBHOMY fi mepiiomy 36y-
IKEHOMY ).
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Tomi, sriguo 3 [3], dyukmii posmamy L(t) i Lg(t),
IO XaPaKTEPU3YIOTh PO3MA JEAKOTO MOYATKOBOTO (TIep-
HIOTO 30YIZKEHOTO) 1 HACTYIHOTO (OCHOBHOTO) CTAHIB Bif-
HOBIAHO (GBI CTPOrO BOHN HA3HBAIOTHCHA (DYHKINAMI
BIZKMBAHH ), TTOAAMO ¥ BUTJIAI

L(t) = [p()]*/Ip(0)], (1)

Lo(t) = oo )/ oo (O)]. )
e
mit) = | " |Go(e)? exp (—ist /R de, 3)

i) = [ 1GEF exp (—izt/h)a: (1)

XapakKTepUCTHIHl PYHKINI PO3MOILIAY €Heprii B OCHOB-
HOMY it mepioMy 30yIKeHOMY CcTaHax BIAMOBIIHO, a

|Go(e)]? = const[(e; —¢)?
+ T3/ [(e0 — &) + T5 /47, (5)

|G()|* = const[(ey —&)? +T%/4]7" (6)

IMOBIPHOCT1 PO3MOILTY eHepril B mumx craHax. 1yt [g 1
') Taeg1e; — mupunu # eHeprii OCHOBHOTO i mepioro
30yM;KEHOTO CTaHIB BIAMOBIIHO.

IMoBipHOCTI it MBHAKOCTI pO3MamlB BI3HATATHMY ThC
BUpa3aMu:

Wolt) = 1= Lo(t); polt) = dWa(t)/dt (7)
AJ1d OCHOBHOT'O CTaHy l

W(t) = L= L(t): p(t) = dW(t)/dt (8)

I Tmepiioro 30yZKEeHOTO CTaHy, a 1HTEHCHBHICTH PO3-
nauy

10 = [ o —r) (9)

Jlia BUsHAYEHHS 9acy KUTTA T PagloaKTHBHOTO A/Ipa
it nepiomy fioro nanisposnay 1}/ MOXKHa CKOPUCTATUCH
TaKUMU BUPa3aMu:

r:/t[(t)dt//l(t)dt, (10)

T1/22T1H2. (11)
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B. BiuB TemyioBoro pyxy aromiB HA XapaKTEPUCTUKU
npoleciB po3namgy

Bigomo, 1o peaJsibHa mWupwHa J1HIT BUIPOMIHIOBAHHSA
it IOTTMHAHHSA BU3HAYAETHCA HE MPUPOIHOI ITHPUHOTO
I, a AOMJIepiBCHKUM POITUPEHHAM

D =2\/e, kT, (12)

dAKe MOACHIOEThCH PISHUM TOTJIEPIBCBKAM 3MITIEHHAM
JIHI, IO CIOCTEPITAIOTHLCA ¥ BUMPOMIHIOBAHH] HEOMHA-
KOBUMH aTOMAaMH, 3aBIAKN BIAMIHHOCTI ¥ IMIBHAKOCTAX 1
HapAMKaX 1XHBOTO PYXY.

PosrasabMo nedki mpuKIaan, 9Kl HAOIHO JEMOHCTPY-
OTh BILIUB IHOTO ePEKTY HA XapaKTEPUCTUKHU TIPOIECIB
posmay.

Bigmimaicts mmpua [' 1 D gae 3MOry OIMIHUTH KlJIb-
KICTh JIAHOK Y-TIOTVIMHAHB 1 Y-BUIPOMIHIOBAHb JJTd KOH-
KPEeTHUX PaTIOaKTUBHUX HAHEep 3a CIIBBIAHOIIEHHAME:
Ne < D (mna T = 300K) ta Ne < D (mna T =
1-10° K). Tax, mra Fe®" N < 7 (mna KIMHATHIX TeMITle-
paryp) i N <« 13326 (nna sopaxux temmeparyp). Biz-
noBinHo mo sanexuoctn N(t) = 2¢/e kT /e, [1] nigsu-
NIeHHA TEMIIEPATYPH PEYOBUHN Ha | MPOIEHT TPUBOAUTE
110 301/IBIIIEHHSA KIJTBKOCTH JIAHOK Y-TpotieciB Ha (.5 mpo-
menTa. lle He Mae BeIWKOTO 3HAYEHHA JJId KIMHATHHUX
TeMIEPATyp, OCKLIbKY 3Mina T, Hampukiaam, #Ha 10 K Bu-
xyamkae 3Miay N Bcporo Ha 0.0123, 1 crae cyTreBoo mgia
s0pAHNX TeMueparyp (smina 7', mampukmiazn, Ha 100K
amintoe N na 263). JlomaepiBcbKe PO3IIMPEHHA 3HATHO
BIJINBAE 1 HA TPUBAJIICTH peasbHuX mporecis. OmHITH
BIAMIHHICTD 9acy KHUTTA 30yMKEHOTo daapa 3 ypaxyBaH-
Ham ederty Homtepa Bim 3BUYIAifHOTO MOMKHA 3a IOIMO-
moroto Bupasy 70 = 1 — (Ig/h)" In2 [1]. Tax, mna
Fe®” 7 = 9.455-1071% ¢, a 77 = 3.081- 10~ ¢, robr0
yac KUTTA pajgioakTuBHOro anpa Fe®’| pospaxobammuii
3 ypaxyBaHHAM JMOIJIEPIBCBKOTO PO3IIUPEHH, MEHIIHH
BiJ 9acy XKUTTA, AKUM 3BUYANHO KOPUCTYIOTHCA B A/IED-
HilE disumi, npubausHo B 3 pasu. AHAJJOTIYHI OMIHKH
MOXKHa 3pOOUTH 1 IJId 1HIIUX SOEp.

C. ¥YpaxyBaHHSI JIONJIE€PiBCLKOTO PO3MIUPEHHST

Yce ckasaHe CBIAYUTHL MPO Te, MO IJid TOYHIIIOTO
BU3HAYEHHA IHTEHCHBHOCTH posmany [(1), a sHA4nTh, i
qacy KUTTA T 30yIKEHOTO Apa, HeoDXITHO BpaxyBaTh
MaKCBEJLTIBCHKY PYHKINIO PO3MOALITY 38 eHeprieio

1 (e5,)?
g)lde = ———=exp (— de, 13
ae €, = 6%/2/162 — KIHETHIHa eHeprid BiAmadl saaep

Hic/IA BUNPOMIHIOBAHHA UM HOTJIMHAHHA Y-KBaHTIB, €
— eHeprid y-KBaHTIB, a [) — MOMJIepIBChbKA IITUPUHA JIJId
PE30HAHCHOTO BUIIPOMIHIOBAHHA YU IIOIJIMHAHHS.
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Io6 sHajitn peanabHl OYHKINI pO3TOMIILY eHEPriil aK
byHKI eHepriii Y-KBaHTIB 3 ypaxyBaHHAM IOIJIEDIB-
CHKOTO DO3IIMPEHHA (a 3HAYUTH, 1 peasibHi 1HTEHCHB-
HOCTI, 1 TpUBATIOCTI KUTTA), HEOOXITHO IX yCEpETHUTH
3a BCIMAa MOKJIUBUME 3HAYEHHAMHU BITHOCHOI eHepril &,
To6To Tpeba momuokutu (5) i (6) Ha (13) i mpoinTer-
pyBaTH 3a ¢, 3aMIHUBIIM TPH [HOMY €HEprilo dapa Ha
eHeprifoo y-KBaHTa (64 = € — &g — &, + D mpu 'y 3> Ty).

D. PesyabTaru obunciieHb

Ha migcraBl po3pobJsieHOTO aJropUTMy 3a JOTOMO-
TOI0 YUCJIOBUX METOIIB 6YJI0 3pobIEHO PO3paXyHKHU T4
KOHKDETHUX BUIMAIKIB pO3Maay 30yIKeHUX (F-aKTUBHUX
anep K*° i Rb%7 npu ximMmaTHEX TeMmIepaTypax 3 ypa-
xyBanuaMm edekty Homiepa 1 3a iioro BigcytHocTtn. Ha
rpadikax HaBegeHl HMOBIPHOCTI po3mamy Iad 30yIKe-
mux amep K*°i Pb%7 3 ypaxysammam edexty Hommepa
(WP (t)) (puc. 1) i 6es mporo (W (t)) (puc. 2), inTen-
CHUBHOCTI posmaly Nnux dmep 6e3 ypaxyBaHHs edeKTy
Homnepa (puc. 3) Ta IHTEHCHBHOCTI PO3IAamy 3 ypaxy-
BaHHAM fomepicbkoro edekry ana K40 (puc. 4) i niua
Rb37 (puc. 5) BiamosimHO MpH KiMHATHIX TeMTepaTypax.

Pesynbratn pospaxyHKIB CBIIYATh, IO 3aI62KHICTD 1H-
TEHCUBHOCTH PO3MAIy BiJ 9acy 3 ypaxyBaHHAM edeKTy
Homtepa Mae Takmit camuii xapakTep, mo 1 3a fioro Bia-
CyTHOCTH (AMB. puc. 3-5), ajle B MEPIIOMY BHIAIKY BOHA
Tounima. CTBEPMKYBATH I HaM O3BOJIAIOTH puc. |
i puc. 2, axi memMomcTpyioTh, mo sanexuicts WP (t)
Mae XapakTep, aHaorignuit W(t) (moBTopioeThes 3 T010
JK CaMOIO MEPIOIUYHICTIO), ajle Mae Ollblly 9acToTy,
a 3HAYNTh, 1 OLABINY 4YYTJHBICTL O 3MIHH TeMIepa-
rypu. IMosipHOCTI #i imTencusHOCTI posmnamy niaa K0
3HAYHO OLJIBIN, HLIK IJIs Rb87, LIIO BIIIIOBIIAE CIIBBLI-
HOIIEHHIO HEBU3HAYEHOCTH Yac-€HEPTid, OCKIJIBKH, TUM
OLIBIA HITPHHA PIBHA, THM OLIBITAMI MalOTh OYTH #Mo-
BIPHOCTI #i IHTEHCHBHOCTI PO3MAIIB 1 MEHIIMMH Yach
KIATTA BILIIOBIIHNX CTAHIB.

[aTeHcUBHICTL posmnamny 3 ypaxyBawuam edexty lo-
niepa (1P (t)), ax i owikyBasocs, sHauno 6imbma (Tpu-
6amsHo B 10 pasis), HiK Ge3 ypaxyBaHHA IBOTO edeKTy
(I(t)), a me osHadae, MO Yac KUTTHA BIAMOBIIHEX 30y-
JKEHUX CTaHIB PO3IVITHYTHX DPaJiOaKTHBHUX AEp Mae
GyTu (Bigmosimro o sanexuocTn (10)) Tek mpubaM3HO
B 10 pasiB MeHIIUM 3a pO3paxOoBaHWUl TONEPETHIMU Me-
Tomamu. Ile mae mpaBo cTBepmKYBaTH, 1O it BIK 06 €KTIB,
obUmCIIeH it MeTOTAMU AIepHOl XpOHOMETPil, HacIIpaBIl
3HAYHO OIIBIINH Bl peabHOTO.

Poapobaennii MeTon 703BOJIAE TPOBOAUTH AHAJIOTIIHI
PO3paxXyHKW JJid PI3HUX A/1ep 1 TP PI3HUX TeMIepary-
pax, mo poduTh MOKJIUBUM HOTO TPaKTUYIHE 3acTOCY-
BaHHA B ANEpHI XpOHOMETpil, HAIIPUKJIAI, I TOUIHI-
IIIOT0 BU3HAYEHHS BIKY acTPOMI3MIHUX TLT 1 9acy pos-
mangy pamloakKTHBHUX BIOIXOMIB, & TAKOXK [IAd OIIHKH
KLIBKOCTH JIAHIIOTIB -TIOTVINHAHD 1 Y-BHIIPOMIHIOBAHB
AIep-XpOHOMETPIB ¥ MpoIiecl IXHBOTO pO3Maiy.

)]
W,
BigH. 0.

0.1

0.05 | ¢

0

3.75

7.5

1125 t, 107 cex

Puc. 1. BasnexnocT fiMoBipHOCTEH pO3Maay BiI Yacy oJjid
K*® { Rb®" 3 ypaxysamaam edexry lomrepa.

0

3.75
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11.25 t, 107 cex

Puc. 2. BasnexnocT fiMoBipHOCTEH pO3Maay BiI Yacy oJid
K*® { Rb®" 6es ypaxysanua edexry Homepa.
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Puc. 3. 3Banexmocri iHTEeHCHBHOCTEH po3Mady Blo dacy
mra K*° 1 Rb®7 6es ypaxysanua edexry Homepa.

BigH. 01,

-14
610 |

14
310 L

6

i, 107 cexc

Puc. 4. BanexHicTh IHTEHCUBHOCTH PO3IIay Bif 9acy OJid

K*® 3 ypaxyBanuam edekty lomrepa.
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Bi,f_l;l-l.’ o]
-14
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Puc. 5. BanexHicTh IHTEHCUBHOCTH PO3ITaLy Bif 9acy s
Rb®7 3 ypaxypammam edexry Homrepa.

I1II. BUCHOBKHA

3Buvaitno, 3H006yT1 pesyAbTaTH MOXKHA PO3TJIAZATH

JUIIe AK Teplinii KpoK y peasiisallil TOUHINOro i mos-
HINIOTO AOCJIMKEHHA eBOIIONI PO3Haay padloaKTHBHIX

A7Ep 1 HOJABIIOTO 3aCTOCYBAaHHA HOTO pe3yIbTaTiB 114
HYKJICOXPOHOJIOTIIHOTO aHa I3y .

Ha mactymHoMy eTarmi JOC/TIIKEHb YBAXKAEMO TOIMIIb-
HUM DPO3TJVIAHYTH BCl MOZKJIMBI 56araropasoBl Yy-TePeXoIn
(BUMpOMIHIOBaHHA — HACTYNHE MOTJIMHAHHA — IO-
JaJIbIIle BUIPOMIHIOBAHHA MIC/IA HOTIHHAHHA 1 T. II.) yce-
penwHi 3pasKa pPeUYOBHHU 3 ypaxyBaHHAM IIHPUH PO3-
TaiB 1 TOMEePEeIHNX MePEPIsiB A1 BCIX HeoOXITHIX 36y-
KEHUX CTaHIB TMPOMIKHUX 1 KIHIEBUX dAOep HpH Of-
HOYACHOMY PO3IVIAMAl IpoTeciB (GpOpMYyBaHHA Ta pPO3-
magy dAmep-XpPOHOMETPIB. 3 METOK HAMIWHOTO 0obdmc-
senna W(t), L(t), I(t) i T HeOOXITHO TAKOK POTIIAHY TH
TEMIOBO-NIBUAKICHI PO3MOIIJIN 3 KOHKPETHUMH 3HAYEH-
HAMHU €, JAJAs KOHKDETHUX $Aep-XPOHOMETDIB TpH JI0-
MUJIBHEX TeMIepaTypax.

Hap gacTurOIO 13 IUX TUTAHL MU BXKE PO3MOYATN PO-
Gory. 3okpema, mpoBoaumMo pospaxyuru W (), L(t), 1(t)
i 7 naa a-akTusEEX amep UZ?3® 1 Th?3? 3 ypaxypammnam
TEMTOBO-MIBUIKICHUX PO3MOILIIB 13 KOHKPETHUMHN 3Ha-
YeHHAME €, IPH KIMHATHHX 1 30pAHUX TeMIepaTrypax,
110, 6e3yMOBHO, TACTh 3MOT'Y TOYHIIIE OMIHUTH BIK 3€MJTL
1 Beecnity.
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THE INVESTIGATION OF THE DECAY EVOLUTION
AND LIFETIMES OF RADIOACTIVE NUCLEI
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47 Nauky pr., Kyiv, UA-03022, Ukraine
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The quantum-mechanical method which was proposed earlier for the theoretical description of the resonance
scattering of the vy-quantum was generalized taking into account the Doppler effect. A new algorithm for the
definition of the characteristic functions for the energy distribution, decay probability and decay functions was
elaborated. It gives a possibility estimating of more precise the temporary characteristics of the nuclei-chronometers
and defining the number of the steps of the y-absorption y-emission in the decay process. The calculations have
been done for the concrete case of exited F'e®” nuclei decay at room temperature taking into account the Doppler

effect and also independently of the said effect.

It gives the quantum-mechanical grounding for the revision of the temporary characteristics of the nuclei-

chronometers. It is shown that the methods of the nuclear chronometry have to be revised and corrected taking

into account distinctions between lifetimes of the ground and excited states for radioactive nuclei and also the

multiple alternations of y-emission from excited states and consequent y-absorptions by the ground states in large

jams of matter. As a result the corrected “nuclear clocks” will fall short in terms of their duration of the real

decay processes.
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