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CARIBU: CAlifornium Rare Isotope Breeder Upgrade
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Opportunities for study in a range of areas: Guy Savard: The
Structure -> features of large neutron excesses CARIBU facility
Astrophysics -> mass/half-lives of r-process nuclei| (Tuesday Plenary 6)
Applications -> decay heat m
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The CARIBU hall @ ANL

Gas catcher

_fv

llﬁ CARIBU
Isobar
Low-Energy separator
experiments
. )
[FVACT— - L

v’.ﬁ 1) A A \

i,

Charge

breeding %ﬁ
.*'.’&... AR '4...’

https://www.phy.anl.gov/atlas/caribu/index.html

Learning with Purpose LOWELL



The CARIBU hall @ ANL

_J Gas catcher
561"

i CARIBU A_f—'
2 NCY

Isobar
separator

28.5

—

. To ATLAS L
Switch —

yard

To Low-Energy
l experiments

i,

Charge

X-Array/SATURN i Kicker \
Stub-line 5
tape station breeding %

CPT tower and electronics

n o~ |
https://www.phy.anl.gov/atlas/caribu/index.html

fA
. . UMASS
Learning with Purpose LOWELL



The CARIBU hall @ ANL
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The CARIBU hall @ ANL
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The “X-Array” @ CARIBU

X-Array +
B detector

Direct-hit
Add-Back

Absolute photopeak efficiency

Simulations from
N. D’Olympia (UML)
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¢ Five HPGe clover detectors

4 of 60x60 mm and 70x70 mm SuperClover
¢ Large solid-angle coverage

~ 65 % of 4n

e High photopeak efficiency

~50% @ 122 keV, ~¥10% @ 1332 keV m
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B-particle detection

Collimation

“Mark 1” chamber
6-mm Al
chamber )

10-cm dia. x 10-cm long
BC-408 plastic scintillator

6-mm thick BC-408
plastic “paddles”

4 PMT modules |
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Long-lived radiation removal

“SATURN: Scintillator
And Tape Using
Radioactive Nuclei”

e Hardware:
P Good vacuum properties
» Motor/pulleys/belts etc ® Smooth roller

Tension feedback
‘ Toothed sprocket / mechanism

P Storage for excess tape

"4
» Chamber modifications ®‘ ° .74/‘1\

e Control system:

2 Motor controller
B PLC

» DDAQ + electronics \\_ Yy,
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Commissioning (large-volume detector)

1x10°

Counts/channel

1x10°

700

800 900 ' 1000

Absolute photopeak efficiency

[ e ot

17
Xz
01f-------=-=-===--== Sttt - ot bbbty
%7,

X-Array+SATURN
Simulations

0

Learning with Purpose

| L | L | L
500 1000 1500 2000
Excitation energy (keV)

5x10° T

No tape ;
«w'fTape

3x10° - 146 Ba
pAS

Counts/channel

n ) | ) | ) ]
?60 200 240 280
Ev (keV)

® 142-146Cs -S> 142-146Ba

P y-singles, B-y
2 yv-vy, Byy coincidences
> With/without tape

> y-t, B-y-t 7/

Advances in Radioactive Isotope Science 6 June 2014 umAsS



Commissioning (paddles — last week)
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Determining decay half-lives

Stub-line tape station

Courtesy of Peter Bertone
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Modularity of the X-Array — CLYC

Pulse-shape Discrimination (PSD)
Cs,LiYClg:Ce (CLYC) o
°Li(n,a)°H - Thermal/fastn 3°Cl(n,p)3°S - Fastn

Optimized for fast neutron detection by
USing 6Li‘dep|etEd (~99-3% enriCh ment Of 7Li). 0 200 400 600 Boc_ll_ir;lqio[cr)‘;]2001400160018002000
Suppresses thermal and epi-thermal neutron response.
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Courtesy of Nathan D’Olympia
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PAC-approved experiments ready to go

Available on the web @ http://www.phy.anl.gov/atlas/pac/app_exp.html

1434 A. Deo Spin isomers in neutron-rich nuclei around doubly magic 132Sn

1435 S. Zhu beta-decay studies of neutron-rich 138-148B3 isotopes
1423X P. F. Bertone Commissioning the X-Array and the Decay Beam Lines at CARIBU )

. I I iny

1477 A. Sonzogni Possible low-spin state in '94Tc and its implications for decay heat

1480 F. Kondev Discovery and Properties of New Isg:og:;lueing Mass and Decay Measurements i
1457 J. Rissanen Beta-decay studies of neutron-rich Zr and Y isotopes near the neutron mid-shell _
1468 M. Carpenter Study of Non-Yrast States in 190.192zr following beta decay of 100,102y |
1521 E.Merchan Quantum Numbers of Single-Particle States of 1325 populated via b-decay
1526 V.Werner Sub-shell closure, proton-neutron symmetry and shape coexistence in 98zr
1533x C.J.Lister X-Proposal: Commissioning the INEL TAGS Spectrometer at CARIBU

1535x N.D'Olympia X-Proposal: Beta-delayed neutron branching and energy measurements with a

novel CYLC detector: A test and physics case in 94Rb PA
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Collaboration

UMass Lowell:

AJ Mitchell*, CJ Lister, P Chowdhury, P Copp, AY Deo,

N. D’Olympia, RD Harding, R Shearman

Argonne National Laboratory:

AD Ayangeakaa, M Albers, PF Bertone, MP Carpenter, JA Clark,
HM David, B DiGiovine, RVF Janssens, FG Kondey, J Rohrer,

G Savard, D Seweryniak, S Zhu

Brookhaven National Laboratory: EA McCutchan, A Sonzogni
Florida State Univeristy: SL Tabor, R Dungan

Univeristy of Maryland: WB Walters, CJ Chiara, J Harker
Lawrence Berkeley National Laboratory: J Rissanen
Vanderbilt University: AV Ramayya, S Liu, Y Wang

* Email: Alan_Mitchell@uml.edu

Funded by the DOE Office of Science

U.S. DEPARTMENT OF Office of
Science m
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Please note...

To the experimentalists:

We welcome further collaboration, so if you are interested
please let us know

To the theorists:

If you would like us to measure something, please let us know
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Thank you for your attention
HUNE S,

A
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