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TexAT - Texas Active Target

Active target detector for experiments with rare
Isotope beams at the Cyclotron Institute

Physics to be addressed:

Structure of exotic nuclel

- Proton and a elastic and inelastic
scattering excitation function

- Transfer reaction: (p,d): (p,t): (d.p)
etc

- [3-delayed charged particle decays

Nuclear astrophysics

Proton and a elastic and inelastic
scattering excitation function
* (a,p)and (p.a)
* [B-delayed charged particle decays
* Transfer reactions

Clustering phenomena

* a elastic and inelastic scattering
excitation function

* Transfer reaction

* Multi-fragment breakup

* B-delayed charged particle decays
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TexAT - Texas Active Target

Sl array - 10 quadrant detectors
for the front array,
20 + 10 + 10 top, left
side and right side
8 for the back
58 total

Csl(Tl) - backing the Si: 58 total ;
MicroMegas: 1024 channels plate:

Si detector design




Si detector design




In a recent experiment we have studied a direct
measurement of sub-barrier fusion of weakly-bound
exotic sB with n~atAr. The radioactive beam of sB was
produced in the sHe(sLi,sB)n reaction (Q=-1.97 MeV) in
inverse kinematics at the K150 Cyclotron Institute facility.
The sHe target was kept at liquid nitrogen temperature
with the pressure of 790 Torr. The reaction products were
separated by using the Momentum Achromat Recoll

Spectrometer (MARS).
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beam.



The experiment have been conducted in 3 stages:

1) No gas in TexAT chamber. The secondary beam of *B ions re-focused to the center of TexAT
chamber, monitored by Si1 (0- degree) detector.

2) A scattering chamber was filled with P35 gas mixture (95%Ar +5%CH,). The small amount of
Methane (quenching gas) was added to substantially improve an avalanche properties of pure
Argon. Particle tracks were monitored online and the gas pressure (150 Torr) was chosen to stop
a "B beam right after the end of Micromegas detector (an example of accumulated
tracks/deposited energy can be shown here). Thus, we could detect all fusion events in the
energy range from 0 to ~40 MeV (? To be verified).

3) Production mode

Trigger: Signals from IC. processed by Single Channel Analyzer, were tuned to °B events only
(threshold set to cut out background background events (see FIG.2). It creates a CoBo Level 0 (LO)
trigger, delayed by 5 ps to time match with MM signals. LO- trigger have been vetoed by any trigger
from central area's last row pads of Micromegas detector. Thus, only presumably “fusion™ or scattered
events are expected to be recorded. (Further analysis to select “good™ events is required).
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Single Event Sum Energy vs Pixel ¥

e

73000f

Lrirsm

£ 2500f
= ¥
£2000¢

fh

a0 100 120 130

Cel DY
=  Sipgle Event Sum Energy vs Foel ¥ |
§ 1000 P
[
= - Lrirsm
;ﬁ Ve BT
E i Cwe 34 HD
g
&

b5y ““a0 60 80 100 120 140
Cell IDY

Single Event Sum Energy vs Pixel ¥

e ma
i =
548
ot |

) 40 60 BOD 100 120 14D
CallIDY

Energy [Evenibo=8181)

Simgle Event Sum Energy vs Pixel ¥

3
T

Energy [Eveniko=R035)
& = . &
T IEI LI ?I T

—§||

Cell IDY

Simgle Event Sum Energy vs Pixel ¥

L
&

.

IIEIII

CellIDY



Vertex Y position
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Some improvements
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Fusion studies with low-intensity radioactive ion beams using
an active-target time projection chamber
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Fig. 7. Maximum derivative of the lonization (dljdZ)maee vs. the maximum ampli-
tude of the ionization along the track for the events shown in Fig. 6. The accepted
fusion events are indicated. A very weak “second branch” containing fusion events
appears at higher peak ionization. The exact nature of events in this branch is
unknown. They may be due to real physics, or possibly some type of problem in
measuring the true width of the fusion peak.
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