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TITAN: TRIUMF lon Trap forAtomic andNuclear science
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Motivation for Mass Measurement
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Change of Neutron Rich Nuclear Structure
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Structure Changes

*Deformation
*Shape coexistence-
*Variation of spin-orbit strength

Structure change are seen through two-neutron soar energy:
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H. Savajols et al., Eur. Phys. J A 281, 23 (2005)




Mass Measurement around N =32 and N = 34

Motivations

= A model predicts a new magic number
at N = 34 for Cadonmaetal, Phys. Rev. C,6B301R (2002)

Ex (MeV)
o =+ N ®w A

m Experimental evidence of sub-shell at N = 32 in:
*Ti through measurement of the 2+ excited state
€nergy .. Foral et al., Phys. Rev. C,, 64304 (2004)

*Cr through Penning trap mass measurement.
C. Guénaut et al., J. Phys. G: Nucl. Part. Phyis.S3765 (2005) 3,

Ex (MeV)

Needs verification through mass measurement camsgd:

Sufficient precisiondm/m ~ 10° RN N
*Short measurement time TITAN Penning trap allowdm/m < 16°
(T, =90 ms forCa) for T,,, =50 ms.

*Yield of at least 100 ions/s  |*'Ti|=Ti Planned mass

measurement
m== Mass resolution < 100 keV

4=m7=720 (AMDC2003)

b Can be delivered by the
Isotope Separator and
Accelerator (ISAC) facility. |




TITAN’s Mass Measurement Penning Trap

Penning trap structure
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Time-Of-Flight (TOF) technigue

In the process the ions are:

e submitted to an rf-excitation,
of durationT, then released s s

»  accelerated by the magnetic field gradient: - Z-lers) 950),
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Status of the TITAN experiment

*RFQ has been tested with stable Li, Xe and Cs beam

*69% transfer efficiency was obtained. e, £

rms emittance < 4 mm mrad at 4 keV. /‘:< —
«The EBIT has been fully commissioned ,f’f ’I.f'f.q

in the ISAC experimental halkor more deta|ls

about the EBIT see C. Champagne poster. |~~~

Planned Mass measurements

1. Halo nuclei study» *'Li, August 2007
2. CKM unitarity test> "“Rb, Winter 2007
3. Nuclear structure> Ca K, Sc~ N = 32, Spring 2008
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Alignment of the vacuum chamber

At the phosphor screen:

1 cm wide electron beam
*Crosses appear 1 mm thick
*Magnification: 10 fold

In the strong field region:

1 mm wide electron beam

*Two 0.1 mm thick “crossed-hair” mask
*e-gun and masks attached on electrode
structure -

Accuracy needed Alignment accur.

with the field.

Radial position of the chamber +0.1 mm +0.03 mm
with the field.
Angular position of the chambe#1 mrad +0.2 mrad




Determination of the magnetic field centerllne

Determined by turning a radial Hall probe at
different radial positiorRk from the bore centre.

g T /‘X\\ Hall probe | e-gun
DR R (inches) (inches)
N ) Vertical 0.245(5) | 0.242(3)
i 60Angu|e:r2?jisplac1zz(:nent (fjfgreesjoo - Shlft (down)
Horizontal | 0.025(5) 0.030(3)
The displacemeri is given shift (east)

by: D =~ AsRIA

The centreline is offset by ¥/4”.
Compensated by offsetting the beam line.



