MexaHU3MbI NOsTy4YeHUs
paanoaKkTUBHbIX sigep
U3 YPaHOBbIX MULLEHEN

A. E. bapzax , lIO. M. Bonkos, B. C. BaHoB, A. M. N0OHaH,
K. A. Me3unes, I1. J1. MonkaHos, ®. B. Mopos, C. IO. Opnos,
B. H. lNMaHTenees, [l. B. Pegopos



W

. MeToauka N3MepeHNA BbIXOO0B PagNOaKTUBHbBIX A0€EP.

a. ['amma n anba namepeHns
b. AHanna 6eTta-pacnagHbiX KpUBbIX

. AnddysmnoHHo-adbdy3noHHas ([-3) mogernb BblaeneHus

N30TOMNOB N3 MALLEHMN.
a. 3aBMCMMOCTb 3(PAEKTUBHOCTU BblAENEHNS N30TOMNA OT BPEMEHU XN3HMN.
b. PenusHas kpusas.

[TpoBepka npumeHmnmocTn [-O mogenu: nsotonsbl Fr.

. Bknag BTOpUYHbIX HENTPOHOB B MNOSTHOE ceYeHne obpasoBaHUs

HENTPOHHO-U3ObITOYHbIX N30TOMOB
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Beta-yield measurement

tion = 300ms

t wait = Oms

t for a point = 40ms

n decay points = 800

n repetitions = 50

integral proton intensity =4234
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rae: C, =1—exp(—A4, -tc), Ip, = exp(—-A4, -tt); M, =1—exp(—A, - tm)

Contribution of each decay channel to the decay curve:

1 — index for the main isotope; 2 — for the daughter isotope; 3 — for the grand-daughter
isotope

A; — decay constant for nuclide i

tm — measurement time (for a point on the curve)

tc — collection time

tt — time of the tape driving (waiting time included)
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A,=740(29) = Y=1,1(3) 103 s-1

x2=0,99

Cs beta decay: red — °Cs
blue — "“°Ba (daughter)
green — "La (grand-daughter)
magenta — B-n branch (14SBa and 145La)
violet — contribution from "*°Cs decay chain
black — sum of all contribution (x2=0,99)
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[TpoBepka npuMmeHnmMocTn Anpdy3noHHO-adPPYy3MOHHON MoaeNu
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Fr efficiency JuneQ7

0.1+ Chi*2/DoF= 0.88
ioniz. efficiency=0.084(6)
Td=1.4(1.1)s
Te=85(34)ms
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OnpepneneHo 3HavyeHne 6paHyYmHra ans nuHnm 229Fr 182,3 kaB:
b(182,3 kaB, 22°Fr)=0,08(3)



HDP, 6.3 g/cm2

222Fr (14.2 m)
Release by y 206 keV

-

20.6.2007 21:12:20
r22201+r22202+r22203

Target temperature: T=1850°C

t proton = 600s; n points with p =10
t for a point = 60s
n repetitions = 3

T4=1.4(1.1)s — from efficiency curve

T4=1,9(1,5)s — from release curve
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ISOLDE MapameTpbl penn3HON KpMBOW (ABYX3KCNOHEHUNanbHas MOAEnNb):

=0.6s,7,=6s, a=0.9 (Ulli Koster)
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a. u3MepeHne pennsa ons KOpoTKOXMBYLLEro n3oTtona,
b. ncnonb3oBaHne OBYX3KCNOHEHUMANbHON, a He
anpdy3noHHOM Mmoaenm
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B HekoTopbIx criydasix adoPeKTUBHOCTM ANS HEUTPOHHO-U30bLITOYHbLIX N30TOMNOB,
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aHanun3 acpdeKTMBHOCTEMN

132 129
127 Td=33000(14000)s=9(4)h
ionization efficiency 42(7)%
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Cs MarchQ7
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123g+123m



B. HeutpoHHoO-gepnunTHbIE AApAa:
aHann3 penu3HbIX KPUBbIX

132
Cs release
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Td (efficiency curve) = 33000(14000) s
Td (release curve) = 32300(4100) s



efficiency

1132 129
1 & & 127 139
®
i 140
0.1 ; . 14g 145
125 ; 141 ; ;
128 1428 f
126 144
0,01 4
] Cs March07 146
2nd series
1229 |
I 123m
1E-3—:
b | LELELLLLLL | LELELLLALL | LR | LAY | LAY | LELELLLALL |
1E-6 1E-5 1E-4 1E-3 0,01 0,1 1

1T, ., 1/s

1/2



Yp:GA'th'I '8diﬁf(T1/2)'gioniZ

Y, =Y;®-Y,;
_7 20 March07
e Y Ratio of n and p contribution
p

to the yields of Cs isotopes

(Yn/rYp) . % + +

| ' | ' ' | ' |
138 140 142 144 146



Cross Section (b)

92-U-238(n,total fission) ENDF/B-VII.0

=
L
L
|

.................................................

- - Parameters:

1071 foognd dn b PRSI L LT LT EN

: .............. ........ for E,=14 MeV ............. —

£ T LR —
1,:,+?' 1,:,+E
Incident Neutron Energy (eV)




neutron-rich

T e

AHEBRERER

%mas,
with Xe contribution

] 183 8
¢ ¢ W 1380
“ e 140
1 138
@,q- 1 ﬁi 14E0 E141 14; 145
g j 1#88 §§ 1€4L111 14; Hme
: s MR '#86 144
8oy - 143 1
3 2 Suits 140 %142%%144545
' 12299 14
%9@ %i§ﬁ46146
L= E 148
T R i T

"Wk, s



efficiency

138 Td=28600(6200)s
ionization efficiency 0.41 (fixed)
0,14
0,01 Cs March07
) 2nd series
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T4=33000(14000)s — from neutron deficient Cs isotopes (efficiencies)
T,=32300(4100)s — from 132Cs release curve

T4=28600(6200)s — from neutron rich Cs isotopes (efficiencies)
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Ratio of n and p contribution
to the yields of Cs isotopes .
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No simple scaling: thickness increases 20 times,
but relative neutron contribution
increases less than 4 times.
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only forward direction for neutrons



1.

BbiBOAbI

Pa3paboTaHa akcnepuMeHTanbHasi MeToamnka nccregoBaHusi CBOMCTB
MULLEHEN N METOAbI aHanM3a aKCrnepmMeHTarbHbIX JaHHbIX.

B xoge aHanusa nony4deHbl NO60YHbIE pe3ynbTaThl, NpeacTaBnsaowme
NHTEpEeC ONa AOepHON CNEKTPOCKOMUU: YTOYHEHBLI (MNK BnepBble onpeaeneHsbl)
abcontoTHbIE 3Ha4YeHuss bpaHuMHroB Ans AseHaguatn saep Cs, Rb u Fr, a
TakKke N30MepHble OTHOLLEHUSA ONA psaaa N30TOoMNoB.

[TokasaHo, 4To A PY3NOHHO-3PPY3NOHHAA MOAESTb XOPOLLO ONucCbiBaeT
OaHHblE NO BbIXOOdaM N penuvsam.

[MpoAeMOHCTPUPOBAHO, YTO rMaBHbIM UCTOYHUKOM HEUTPOHHO-U3BbLITOYHLIX
nsotonosB Cs n Rb npu B3ammoanencTenum npoToHoB ¢ aHepren 1 [aB ¢
YpaHOBOW MULLEHLIO, SABMIFETCSH He NpsaMas peakuud, a aeneHve aaep ypaHa
BTOPUYHbLIMW HENTPOHAMMU.

[Tony4yeHO yooBrneTBopuTESibHOE COOTBETCTBUE AaHHbIX OJ19 HEUTPOHHO-
0eULUNTHBIX N30TOMNOB (A9 KOTOPbIX OTCYTCTBYET BKIad BTOPUYHbIX
HEUTPOHOB) U HEUTPOHHO-MU3ObLITOYHbLIX M30TOMOB C Y4ETOM BKIlaZa BTOPUYHbIX
HENTPOHOB MPU UCMONb30BaAHNN HENTPOHHbBIX CEYEHUN OSN3 HENTPOHOB C
aHeprunen 14 MaB.



br %, NDS |br %, present
work
33,8(2,0) 20,2(3,2)
33(12) 3,2(0,2)
20,2(1,0) 9,5(1,7)
87,1(0,4) 44,2(6,4)
49(3) 29,3(6,3)




efficiency

138 Chi*2/DoF=1.9
139 Efficiency=0.24(4)
Td=117(66)s
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Td (release curve) = 32000(14000) s
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Rb efficiency
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after branching correction

black — old branchings
red — new branchings
i (beta corrected)
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Release measurement

n points background = 0

t proton = 200s; n points with p =5
t for a point = 40s

T ,,=32000(4000)s [fixed]
a=0.90(1) [fixed]

T4o=124(40)s
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