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Motivation - Zr

» Look for new states of the Zr-isotopes in low energy region

nat . .
» Use Zr-measurement as help for normalization

« Aluminium target container with 7y larger than beam spot
=> effective mass unknown
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 Electron-beam on segmented
Copper-target

- Resulting photonflux on target

~10° keVicm™ s'@ 4 MeV

3 HPGe-detectors with BGO-
shielding
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Angular Distributions

w=W(8,)/ W(O),)

maximal w:

e,= 90°

0,=127°
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e 1x detector @ 90°
2X detectors @ 130°

« Endpoint energy ~ 5.1 MeV

 Time of measurement ~ 6 d

« Mass of target :
~3g™Zr
~0.3g"B
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Spectrum of natZr
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Single-Escape-Correction of 3620 keV Peak

» Taking four measurements of the same beamtime:
56CO
“Ni @ 8 MeV
"¥7r @ 5.1 MeV
Zr @ 7.7 MeV

= Determine ratios of SE to FEP

= Comparison with simulation
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Single Escape / Full Energy Peak Ratios
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Simulation done by Jens Hasper
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Angular Distributions
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Comparison with Literature

Nuclide E [keV] w assigned JU™  Literature Reference
V7r  2185.99 1.94(29) 2t 1, 2" NNDC
3307.84  2.50(52) 2t 2t NNDC
3842.45 2.31(33) ot 2t NNDC
4578.40  0.71(14) 1 1 NNDC
UZr 357479 1.12(42) (3) (3)” NNDC
3681.43 0.83(21) (%) 37 NNDC
R27r  3472.93  1.02(17) 1 1t C.Fransen et al.,Phys.Rev.C 71, 054304(2005)
3637.67  0.85(15) 1 1~ C.Fransen et al.,Phys.Rev.C 71, 054304(2005)
M7y 284579 0.76(10) 1
3199.57 0.77(15) 1
3553.24  1.46(57) 1
3553.24  1.46(57) 2
3666.93 0.68(11) 1
07r  3620.34 0.91(17) 1 1, 2% NNDC
3699.47  0.52(16) 1 1, 2t NNDC
4132.23  0.80(13) 1 1, 2t NNDC
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Nuclide E [keV] J™ B(E1)] [1073 ¢2fm?] B(E2)1 [e*fm?] | Literature*
V7Zr  2185.99 27T - 804(48) 646(22)
3307.84 2* - 61.5(55) 78.7(43)
3842.45 2% - 216(12) 226(15)
4578.40 1 0.84(7) - 1.56(23)
zr  3574.79 3 0.70(13) - 0.84(14)
3681.43 § 1.41(14) - 0.88(33)
P2r 347293 17T 0.275(17) - 0.371(42)
3637.67 1 2.12(14) - 2.24(29)
“Zr  2845.79 1 13.77(67) -
3199.57 1 2.18(15) -
3553.24 1 0.44(9) -
3553.24 2 - 52(10)
3666.93 1 4.32(23) - o
BZr  3620.34 1 12.23(93) - 5.5(32)
3699.47 1 6.15(59) - 4.3(21)
4132.23 1 21.6(14) - -

* data calculated from lifetimes
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Outlook Zr

« Measured endpoint energies 5 and 7.7 MeV

« Both measurements below neutron separation energy
(enriched target borrowed from Giuseppe Tagliente)
« K. Sonnabends data analysis in very good agreement

with "*Zr data
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N. Pietralla et al., Nuclear Structure and Related Topics, Proceedings of the International Conference,

Dubna, June 30- July 4, 2009, Volume I, Ed. A.l. Volovin, V.V. Voronov, R.V. Jolos (JINR)
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= Transition strength determination in"*'Zr
= Normalization of °°Zr-data possible
= Study of the 1- state of quintuplet
» Information of PDR in doubly-closed subshell nuclei
SFB 634
LOEWE -Landes-Gffensiv Supported by DFG & :
:ﬁ (o) andes-Offensive
Skonomischer pasellons FAIR (SFB 634) =

Helmholtz International Center
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