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TIP Target Wheel  and Ancillary Detectors

� Rotating G10 target wheel accommodates two targets and beam-tuning apertures.

� Ancillary charged-particle detector systems for the TIP scattering chamber.

� Modular, 44-element silicon PIN diode array for target recoil tagging enabling

Doppler-shift lifetime measurements.

� Annular silicon S3 for high-resolution kinematic reconstruction of inelastic

scattering partners from Coulomb excitation measurements.

� 24-element CsI(Tl) scintillator wall for particle identification via pulse shape

analysis following fusion-evaporation reactions.
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“Doppler shift lifetime measurements using 

the TIGRESS Integrated Plunger device”

Aaron Chester, SFU

2:15pm Tuesday, June 17
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TIP for Doppler Shift Attenuation Measurements
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� 36Ar Coulomb excited on carbon layer. Gold backing provided stopping.

� 44-element silicon diode array for particle-gamma coincidence trigger.

36Ar Doppler Shift Attenuation Measurements
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Gold Target DSAM Line Shape of 36Ar

Energy [keV]
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Recoiling Charged Particle Energies

Ring3 Ring4

Ring1 Ring2

Evidence of two reaction mechanisms producing recoiling charged particles.
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Recoiling Charged Particle Rise Times

Further evidence from digital pulse shape analysis of signal rise times.
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Recoiling Charged Particle Rise Times

Further evidence from digital pulse shape analysis of signal rise times.

4He
12C
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Particle-Gamma Coincidences: Enhanced Exp. Sensitivity

Gamma-ray energy spectra in coincidence with particles in the silicon PIN diode wall:

� Top → Recoiling charged particles detected in Rings 1, 2 and Rings 3, 4.

� Bottom → Carbon and alpha-particle recoils via rise-time separation.
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The TIP and TIGRESS Collaborations

This work is supported in part by NSERC award

SAPIN/371656-2010, SAPEQ/390539-2010, and

the SFU Vice President, Research.
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Summary

� Gamma-ray spectroscopy plays a major role in quantifying the evolution of

nuclear structure for exotic radionuclides.

� TIGRESS is the key driver for such experimental studies using accelerated beams

provided by the ISAC-II facility at TRIUMF. A rich set of auxiliary particle detector

arrays compliment and enhance these spectroscopy studies.

� SHARC → Transfer reactions for single particle structure evolution.

� SPICE → Internal conversion electron spectroscopy.

� BAMBINO → Low energy Coulomb excitation.

� TIP → Low energy Coulomb excitation and Doppler-shift lifetime.

� Additional coupling schemes with DESCANT and EMMA have been demonstrated

or are anticipated.

Thank You!

Merci!
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Preliminary Line Shape Simulations

� Gamma-ray line shape analysis presently underway

in collaboration with Tom Drake of U. of Toronto.

� Experimental setup modelled within GEANT4.

� Coulomb excitation reaction kinematics employed

for 36Ar momentum distribution.

� A chi-square minimization of the fit between data

and simulations yields the lifetime.

0.66 ps0.33 ps0.16 ps
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The Case for Self-Conjugate 36Ar

[1] K.-H. Speidel et al., Phys. Lett. B 632, 207 (2006)

[2] B. V. Pritychenko et al., Phys. Lett. B 461, 322 (1999)

[3] P. D. Cottle et al., Phys. Rev. C 60, 031301(R) (1999)

Ground state configuration of 36Ar
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TRIUMF ISAC Gamma-Ray Escape Suppressed Spectrometer

Segmented Germanium Clover

Large germanium solid angle coverage without

compromising good angular resolution for Doppler

reconstruction. Improvement of peak-to-total by

add-back of several partial energy deposits.
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TRIUMF ISAC Gamma-Ray Escape Suppressed Spectrometer

Compton Suppressed Germanium Clover

Active and passive vetoing of events which

Compton scatter out of active germanium volume

and into suppressor. Improvement of peak-to-total

by suppression of these partial energy depositions.
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TRIUMF ISAC Gamma-Ray Escape Suppressed Spectrometer

TIGRESS 90° clovers summed: 60Co source spectra

illustrating effect of add back and Compton suppression.


