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Enhanced -Ray Emission from Neutron Unbound
States Populated in B~ Decay
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FTAMMA CIMNEKTPOMETP NONMHOIO NOrNnoweHUA

A.A. Bykov, V.D. Wittmann, F.V. Moroz and Yu. V.Naumov, Izv. Akad. Nauk SSSR,
Ser . Fiz. 44 (1980) 918.

G.D. Alkhazov, A.A. Bykov, V.D. Wittmann, Yu. V.Naumov and S. Yu. Orlov, Proc. 4th
Int. Conf. on Nuclei Far From Stability, Helsignor, Denmark, 1981, p. 238.
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CosgaHne MHOrokpucTanbHOro criektpomerpa ???

G.D. Alkhazov et al., Preprint 1497, 1989:
“Investigation of competition between delayed neutron
and gamma-rays for decay of 2394 Rb”

Statistical approach overestimates (In / ly) ratios
for the decay of *Rb and °* Rb by a factor of 10 - 1000



PNPI-GSI—-JYFL

1 [
U

proton beam of 30 MeV, 4uA

natural U target of 15 mg/cm?.

IGISOL —-JYFLTRAP (mass resolving power ~ 10°)
tape transport system

Total absorption gamma spectrometer (PNPI)

Ge detector to monitor the purity of the sources.



JYFLTRAP: a cylindrical Penning trap for isobaric beam purification at IGISOL
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Fig. 1. Beam line: (1) RFQ, (2) xy-deflector, (3) Einzel lens, (4) xy-deflector, (5) vacuum chamber with FC and MCP, (6) Einzel lens,
(7) plug chamber, (8) magnet housing the Penning-traps, (9) xy-deflector and Einzel lens, (10) vacuum chamber with FC and MCP.

V.S. Kolhinen et al. , Nucl.Instr. and Meth. in Phys. Research A 528 (2004) 776—-787
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FIG. 2. Mass scan obtained with the Penning trap for A = 105.

Total absorption study of the B decay of 102,104,105Tc



TABLE L

Comparison of mean y and S energies included in the ENDF/B-VII database with

the results of the analysis of our measurements (in keV). The errors of our analysis come mainly
from different assumptions on the level schemes and parameters of the statistical model.

E, E, Eg Eg

Nuclide Ty () ENDF TAGS ENDF TAGS
WIND 7.1(3) 270(22) 445(279) 1966(307) 1797(133)
105Mo 35.6(16) 552(24) 2407(93) 1922(122) 1049(44)
1027 5.28(15) 81(5) 106(23) 1945(16) 1935(11)
1047 1098(18) 1890(31) 3229(24) 1595(75) 931(10)
105T¢ 456(6) 668(19) 1825(174) 1310(205) 764(81)
106e 35.6(6) 2191(51) 3132(70) 1906(67) 1457(30)
7 Te 21.2(2) 515(11) 1822(450) 2054(254) 1263(212)

PRL 105, 202501 (2010)
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FIG. 1. Relevant histograms for **Br: parent decay (dark
grey filled), daughter decay (dotted line), summing-pileup
(dashed line), f-delayed neutron decay (light grey filled), ac-
cidental contamination (dot-dashed line), reconstructed spec-

trum (continuous line)
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PacnpeneneHue 3 — MIHTEHCUBHOCTMW:

Y-CMNEeKTPOCKOJINA MNMOJTHOIro norrioweHund (CI'IJ'IOLIJHaFl J'II/IHI/IFl) n

Y-CMNEKTPOCKOJINA BbICOKOIO pa3peLlleHns.
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<I'Y /(I‘Y+ r)>

r,=(D/2m) T,
r,=(D/2m) T,

PagunaumoHHas cunosast PyHKLUS unu cuctematuka 'y = 0.2 eV

Mvnotesa ( Brink): l?y(Ey) = f;(Ey)
fy = (7Z'hC)_2 E;lG(Ey)/B
-
T, =27E’T,
I' =D/2z-T

nnn HFB+RPA



Ecnn nmeetca ogMH HEUTPOHHbLIN KOHAS, TO B OTHOLLUEHUAX
MHTEHCMBHOCTEWN NPOABIIAITCA (PIIyKTyaumMn HEUTPOHHbIX LUMPUH pacnaja.
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[TooTBepXXAeHO 3Ha4YUTENbHOE NpeBbILLEHNE Y/N — OTHOLLIEHNN
CpPaBHUTENBHO CO CTATUCTUYECKUMMN OLIEHKAMMW.

OueBngHoO, YTO cornacmne MoXeT OblTb AOCTUTHYTO YBESIMYEHNEM
pagnaunoHHon E1 cunoson doyHKUnKM ( Tpebyetca npumepHo 20-kpaTHoe
yBenuyeHmne) unu/m ymeHolweHnemM HENTPOHHbIX NPOHNLLAEMOCTEN.

YMeHbLUeHNne HENTPOHHLIX MPOHULLAEMOCTEN npeanonaraeTt y4eT
CTPYKTYPHbIX 3 (EKTOB.

[TapameTpusauyma E1- cunoBon pyHKLUM C UCMOMNb30BaHNEM JaHHbIX NO
MraHTCKOMY OMMNOSIbHOMY PEe30HaHCY Ha CTabUuMbHbIX SApax, BO3MOXHO,
OO0IMKHA ObITb UBMEHEHA ANA UCNOMNb30BaHUS B HENTPOHO-U36bLITOYHOM
obnactn.

TpeboBaHne yBennyeHns E1 cnnosoun pyHKLNK cornacyeTcs ¢ yCUieHnem
ponun HKU3KoaHepretndeckoro E1 ( PYGMY) pesoHaHca B CUITbHO HEUTPOHO
N30bITOYHLIX SApax N MOXET UMETb OTHOLLIEHME K pacyé€Tam r-npouecca.
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Fig. 38. Ratio of the Maxwellian-averaged (n,v) rate at the temperature 7' = 1.5 x 10° K obtainec
with the HFB+QRPA E'1 strength [201] to the one using the Lorentz-type Hybrid formula [176
as a function of the neutron separation energy S, for all nuclei with 8 < Z < 110. The rate i
estimated within the Hauser-Feshbach model
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Fig. 2. Neutron spectrum from 37Br decay after correction for detector efficiency and thermal neutrons.

F. M. NUH et al., Nuclear Phyalca A293 (1977) 410
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