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Fission is the mission

@

UNIVERSITY OF JYVASKYLA

2E-2v - — el gy

JYVASKYLAN YLIOPISTO

®y
|

252 Cf i
.:;; ;++++¥ ;*’I"}'}J .}
£ X
S e
S f*:?*;:’ '::ﬁ... : 4
i -
[iias rr |




Motivation f—_———

<J> Mean fragment spin (15t moment) ‘sigma_Kt us 16

2L B 2J +1 _ J(J+1) 'sigma_kt us 1:10
®= 207 Xl 20° )
4+ Nuclear structure- and ol 07 =00888-a, kT 4%

_/ﬁ

f

[\
|
||l 1
| x Y
KT=1.2M / V \\,.f \
o\
=0.8MeV \

astro-physics studies

4+ Effect of delayed I W W
neutrons in reactors oo W
4 Origin of angular | Courtesy H. Faust
momentum ” |

70 &0 80 100 110 120 130 140 150 160 170

In Fission Fragments




Angular momentum

Nuclear fission: a review of experimental

advances and phenomenology
Rep. Prog. Phys. 81 (2018) 016301 (61pp)
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6.3. Fission-fragment angular
momentum

 Thermal excitation
 Quantum-mechanical uncertainty

e Angular-momentumbearing modes
e Coulomb excitation after scission
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IGISOL =
lon Guide Isotope
Separation OnLine

Experiments
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MCP

Penning trap | —— BT oo sensiove

Strong homogeneous
magnetic field

Weak electric 3D
quadruople field

Cyclotron frequency
Each nuclide is identified by its unique frequency.
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Results 1

Yi + Y,

[ ] =measured for the first time

238U(p,f) 232Th(p,f)

Nuclide R R

81Ge 0.97 (1) 0.92 (2)
By 0.55(1) 0.61 (2)
Ty 0.73 (2) 0.78 (2)
128S 0.58 (2) 0.46 (1)
129Gh 0.47 (4) 0.46 (1)
308 0.54 (2) 0.38 (1)

Dependency on CN

Comparison with Data

nat(p,f) & 32Th(p,f) at 25 MeV

V. Rakopoulos et al., PRC 98, 024612 (2018)
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PI-ICR

Phase-Imaging lon Cyclotron Resonance technigue

S. Eliseev et al., PRL 110, 082501 (2013) S. Eliseev et al., Appl. Phys. B 114, 107 (2014)
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PI-ICR

E*M= 679.1 keV
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Results PI-ICR

Same set of spin configurations

Measured odd Cd and In isotopes

Perfect agreement between the two campains

IY

Nuclide Ground state Isomeric state
1™ T\ ™ Ty, E, (keV)
81Ge 9/2% # 8 (2) s \ (1/2%) 8 (2) s 679.14(4) £0.975(7) !
19¢q ( 172+ 2.69 (2) m (11/271 2.20(2) m 146.54(11) T:)'Sﬂfﬁ)
21cd : 3/2+ : 13.5(3) s ' 11/2—: 8.3 (8)s 214.86(15) 0.867(4)
123¢Cd P 3721 2.10(2) s : 11/2— 1.82 (3) s 143(4) 0.876(7)
125Cd 1 3/2+ 1 680 (40) ms 1117271 480 (30) ms 186(4) 0.902(8)
*7Cd \3/2+) 360 (40) ms 112 450 (120) ms 276(15) 0.872(38)
19 ( 9/2% 2.4 (1)m (1/27 18.0 (3) m 311.37(3) 0.978(15)
211 ' 9/2+ : 23.1(6)s I 1/2- | 3.88 (10) m 313.68(7) 0.971(11)
1231n . (9/2)7 6.17 (5) s : (_1/2)—: 474 (4) s 327.21(4) 0.958(2)
2n 1 9/2% 1 2.36 (4) s 1(1/2)7 122 (2)s 360.12(9) 0.950(3)
271n ' (9/21), 1.09 (1) s ' 1727 #] 3.67 (4)s 408.9(3) 0.921 (2)
(21/27) 1.04 (10) s 1870 (60)
129Sh 7/2% 4.366 (26) h (19/27) 17.7 (1) m 1851.31(6)

T/, for 27Cd: by C. Lorenz et al. At JYFLTRAP (priv. comm.)
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Estimation of angular momentum J
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Estimation of angular momentum J
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EXt ra Cted J Rakopoulos et al.

PhysRevC.98.024612 - 2018
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Extracted )

Q for In

Stone, At. Data
Nucl. Data Tables
111-112 (2016)

Q for Cd
Yordanov et al.,
PRL 110, 192501
(2013)

Improve the method
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Conclusions and Outlook
e Accurate IYRs at IGISOL! T
E>50-100 keV & T>100 ms
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1 o o2 *077 '
. 1.56'232 U( 2MeV’ ) C/ry -
We are looking for N[ Th(ye0) .
I I | Z 238
interesting cases to.study. < s . un,,, f
Change CN, projectile, E€*¢ &  |™um o
S " 20 _
4 N < : 238U(p ,f)
We welcome any -
i ini 1.50 ——— 1 g
support in refining : T ; r i f
~ the J, . extraction! Total neutron emission I
\ 4 \\m;,“l




Isomeric vield ratios at IGISOL

A. Al-Adili, M. Lantz, A. Solders, Z. Gao, A. Mattera, V. Rakopoulos, S. Pomp
and the IGISOL collaboration

Deparment of Physics and Astronomy,
Uppsala University,
SWEDEN

Thawks for Yowr attention!




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Side band �cooling
	Slide Number 8
	Slide Number 9
	Side �band �cooling
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Thanks for your attention! 

