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TACTIC

• TRIUMF Annular Chamber for the Tracking 
and Identification of Charged Particles

• Detector Requirements
 
Measure dE/dx, E and timing to track and identify particle

• 8Li(!,n)11B 
- Low Energy particles => Low Detection Threshold

                                     +  Active Target

– Low Yield => Require High Efficiency + High Beam Intensities



Cylindrical: High Efficiency
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The TACTIC Detector

Cathode - wire cage
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The TACTIC Detector

Anode: 480 segments (60 strips, 8 sectors)
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Gas Electron Multiplier
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The TACTIC Detector

10.08.2009 Ulrike Hager AT-TPC workshop

The GEMs

thickness 50 µm

holes

!50 µm

pitch 150 µm

HV ≈ 350 V

Energy resolution 18%
(according to manufacturer)

– p. 3

GEM

•Thickness 50 μm

•Holes: 
    50 μm diameter
   150 μm pitch

•HV ≈ 350 V
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• Tracking works - vertex reconstruction ±2mm

IOP NPPD Conference Glasgow: 4th  April 2011

TACTIC: Performance



• Tracking works - vertex reconstruction ±2mm

IOP NPPD Conference Glasgow: 4th  April 2011

TACTIC: Performance



• Tracking works - vertex reconstruction ±2mm

IOP NPPD Conference Glasgow: 4th  April 2011

TACTIC: Performance



• Tracking works - vertex reconstruction ±2mm

IOP NPPD Conference Glasgow: 4th  April 2011

TACTIC: Performance



• Tracking works - vertex reconstruction ±2mm

IOP NPPD Conference Glasgow: 4th  April 2011

TACTIC: Performance



• Tracking works - vertex reconstruction ±2mm

IOP NPPD Conference Glasgow: 4th  April 2011

TACTIC: Performance



• Tracking works - vertex reconstruction ±2mm
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• Tracking works - vertex reconstruction ±2mm

• Cathode shielding works - but DAQ limited and 
introduces a “dead zone” onto the track
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• Cathode shielding works - but DAQ limited and 
introduces a “dead zone” onto the track
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TACTIC: Performance
TACTIC: A New Detector for Tracking in Low Energy Nuclear Astrophysics K.A. Chipps

Figure 4: A ∆E vs E plot for preliminary 12 MeV
8
Li(α ,n)

11
B data. Locations of the scattered beam and

target gas, the alpha particles from decay of the beam, and the expected location of
11

B recoils are indicated.
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SHARC
• Silicon Highly segmented Array for Reactions and Coulex

• TRIUMF-ISAC Gamma-Ray Escape Suppressed Spectrometer

– Array of 12 HPGe # 
detectors (Summer 
2010).

– 4 individual crystals in 
each detector.

– Segmented contacts.

– Digital electronics with 
pulse shape analysis for 
Doppler shift 
corrections.
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SHARC Detectors

CD detectors (Micron QQQ2): 

• Thickness: 80 µm ($E) + 1000 µm (E-pad)

• 4 quadrants each covering: 9.0 mm to 41 mm radius 

• 16 annular strips and 24 radial sectors. 

• 80% coverage for % = 8.5–31.5 and 148.5–171.5 degree.
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Box DSSSDs (Micron BB11)

• 72 mm & 48 mm (24 & 48 strips). 

• Thin Window design (50nm), 3% contact grid (750nm)

• Downstream box: thickness 140 µm, backed by 
1000µm pad detectors (Micron MSX-35)
 75% coverage for % = 136–99 deg. 

• Upstream box: thickness 1000 µm
 37% coverage for % = 44–81 deg.



• Angular coverage: " 2'. 
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• Angular coverage: " 2'. 
• Angular resolution: (% = 1.6 deg.
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• Angular coverage: " 2'. 
• Angular resolution: (% = 1.6 deg.
• Energy range: 12-600 MeV. 
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SHARC Performance

Astrophysics and nuclear structure

RIB studies using TIGRESS/SHARC

Summary

TIGRESS/SHARC setup

SHARC performance analysis

First radioactive-beam data from the array

Electronics

Preamplifiers designed and built

at TRIUMF (L. Kurchaninov).

Intrinsic noise (analogue): 8 keV

at 12 MeV dynamic range.

Ranges: 12 MeV, 40 MeV,

180 MeV, 600 MeV,

Pulse shape: 200 ns rise, 10 µs

exponential fall.

Readout: TIG-64 (ADC & FPGA).

C. Aa. Diget Silicon Highly-segmented Array for Reactions and Coulex
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• Angular coverage: " 2'. 
• Angular resolution: (% = 1.6 deg.
• Energy range: 12-600 MeV. 
• Energy resolution: " 30 keV. 
• Particle identification: (E-E
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The Future
TACTIC: 

• Calibration

• Electronics - redesign 
preamplifiers

• Detector Modifications - 
double GEMs, reconfigure 
anode

• Data Acquisition - stability 
and data rate

• More experiments!

SHARC: 
• Cross Talk - redesign 

internal cabling

• Detector Modifications - 
Redesign of S3/QQQ2

• Gas and Inert Target 
Handling systems 

• Coupling to other systems:
- Plunger

- EMMA
- DESCANT
- Bragg Detector
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SHARC and TIGRESS

UK - York, Manchester, Surrey: P. Adsley, W.N. Catford, C.Aa. Diget,*B.R. Fulton,*A. Smith, 
M. Taggart,*G. Wilson*

Canada - St. Mary’s, McMaster’s, TRIUMF: R.A.E. Austin,*A. Chen, R. Churchman,*G. 
Hackman,*L. Kurchaninov,*
C.J. Pearson,*S. Williams

USA - LSU,CSM: J. Blackmon,*M. Matos, F. Sarazin, D. Smalley

TACTIC

UK - York: Alison Laird, Frances Charlwood, Edward Martin

 Canada - TRIUMF: Lothar Buchmann, Götz Ruprecht, Lars Martin, Pierre Amaudruz

Special Thanks to: University of York Physics Mechanical and Electronic Workshops, 
STFC Daresbury (UK) and University of Manchester Design Groups, 
University of Notre Dame and HZDR Dresden for TACTIC beamtime 

and past members of the TACTIC collaboration

With thanks to many collaborators....


