Active Target concept

<+ Gas detector where the gas constitutes both the target and the detection medium
exotic Hl on a light target =» inverse kinematics

«» Working principle : Time projection chamber detector

MAYA: a successful first prototype
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Status of ACTAR  2manauestions:

Cubic or Cylindrical?
Eﬁﬁ Magnetic field or not?

— Large dynamics needed: 0.2-20 MeV
— Either magnetic field or ancillary detectors (many)
— Energy resolution:

50 keV for Si detectors

=>10% at 0.5 MeV, 0.5% at 5 MeV
Position resolution 0.25mm
=>2.5% for 1cm, 0.25% for 10cm

—Cubic geometry :
Problem with deflection of the beam in with B
Solid angle reduced by factor 2(4)
—Cylindrical geometry:
Problem at small angles (ancillary detectors below 5°)
Varying rise times of the pulses
—Preliminary simultations in favor of cylindric geometry with
longitudinal electric and magnetic field for reactions related to
resonant elastic scattering, inelastic scattering (giant resonances)
and transfer reactions.



An overview of ActarSim

File Edit View Go Bookmarks Tools Help

<:E| - I_: - @ q& 2.9 @ i L1 http:/fwww.usc.es/genp/r3b/ i"*| @ Go !@,good to kncm'!| i
| _| GENP WEB PAGE | LI R3B WEB PAGE "B USC - Universidade de Santiago de... |
]
- - - -
Detailed simulation of the electron drift and
Home
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e signal generation in ACTAR (a proposal) ’
RPC - ToF
Wall
Active Target
: R3B Mail to H. Alvarez in case of problems/comments. Last file update: Venres, 16-Dec-2005 12:10:52 CET
Simulation
Internal As discussed before, the drift of the electrons generated by the ion tracks cannot be treated as a montecarlo Il
documents proccess inside GEANT4. This document contains a detailed proposal on:
GENP @ USC E . : s . § . e
® how to simulate the drift of the electrons generated by the GEANT tracks
® how to obtain from this electrons a signal which can be used during the analysis and detector optimization.
Part of the functions here proposed could be performed using other simulation codes (as examples, see
Garfield/Heed or TPCGEMSimulation: this possibility should be evaluated.
|. Low energy electrons generated by ionization along the ion track
GEANT4 calculates the energy loss by multiple scattering. The tracks energy is basically lost in electron
ionization. GEANT does not generate low-energy electrons below a cut (around lkeV for most gases if
there is no change on the standard setup). It is possible to calculate the number of primary electrons using a
rough calculation:
Number of electrons per step = Energy deposited in the step / W B2

Done

H. Alvarez Pol USC



The (geantd4) ActarSim: geometry

GEANT4 TRACKING | DRIFT AND DIGITIZATION | ANALYSIS AND RECONSTRUCTION

# BOX
FActarSimSdet/setDetectorGeometry box

FActarSimddet/setilengthGasBox 0.5 m
FActarSim/det/set¥lLengthGasBox 0.5 m
Jhctarsim/det/setElengthGasBox 1 m

# TUEE
Factarsim/Sdet/setDetectorGeometry tube

FhctarSim/sdet/setRadiusGaszTub 0.6 n
JactarSimSdet/setLengthGasTub 1 m

# BEAM SHIELDTIHG

FhctarSimAdet/setBeamShield tube
FhctarSimddet/setInnerRadinsBeanShieldTuh 50 mm
FhctarSimSdet/setRadiusBeamShieldTob 50. 001 mm
factarSim/det/setLengthEeamShieldTub 1 m

# MATERIALS

FhctarsSim/SdetSsetGasMat isoC4HIOSTE
FhctarSimSdet/setMedivmiat Galactic
FhctarSimSdetSsetBeamShiel dMat Iron

FELECTEIC AND MAGHETIC FIELDS
FoctarsSimSdetssetEleField 0 0 0
FhctarsimSdet/setMagField 0 0 O T

# UFDATE (D0 WOT FORGET!)

FAactarsim/Sdet update




Digitization and visulatization macros

GEANT4 TRACKING | DRIFT AND DIGITIZATION | ANALYSIS AND RECONSTRUCTION
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TPC for 2p radioactivity studies

Bertram Blank, CENBG
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MAYA-ITO test runs at GANIL

i

F. Rejmund et al.
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MAYA-ITO test runs at GANIL

Beams used

BC @ 3-4.35-11MeV/u
10 @ 3.4 - 8.4 MeV/u
36S @ 3.92 - 11.32 MeV/u
208Ph @ 4.5 MeV/u

Gases:
H,D,He,Ne,Ar, Xe, Isobutane
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MAYA-ITO test runs at GANIL: 3C results

(a) Ion: 13C 4,35 MeV/n (~56 MeV after the 1.5um myler window)

Inflexion | Inflexion | Inflexion | Inflexion Ranoe
p(STP) | Pressure point point Point Point &
Gas 3 [mm]
[mg/cm’] | [mbar] [mm] [mm)] [mm] [mm] (SRIM)
(Expt.) | (SRIM] (Expt) | (SRIM)
Ne 0.9 1500 120.9 115.6 123.2
Ne 0.9 1860 97.0 93.2 100.7 98.36 99.4
Ar 1.78 710 162.9 152.0 161.5
Ar 1.78 1005 114.1 107.7 114.9 112.6 114.1
Xe 5.85 500 108.6 123.9 110.0 107.8 124.8
Isobutane 2.59 500 81.6 73.4 81.6 73.65 75.2
(al) Ton: *C 3.01 MeV/n ( 38.4~ MeV after the 1.5um myler window)
H, 0.09 1800 148.95 141.9 150.9 162.8 152.8
D, 0.18 1800 149.22 150.5 160.3
D, 0.18 1950 137.6 138.9 138.8 146.7 148.0
He 0.18 1900 173.4 188.5 173.7 199.6 207.8
(a2) Range Straggling. Ion: “C 4.35 MeV/n
Gas 4] pressure Straggling exp  Straggling
[mm] SRIM [mm]
Ne 0.9 1860 53 6.5
Ar 1.78 1005 2.5 2.2
Xe 5.85 500 3.6 2.2
C4H10 2.59 500 4.1 1.38
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MAYA-ITO test runs at GANIL: 3C results

Gas P(STP) Pressure Range [mm] Range [mm]
[mg/cm3 ] [mbar] (Expt.) (SRIM)
Xe 5.85 1500 153.8 149.2
Isobutane 2.59 1880 105.7 98.2
h3
| Run#48: 13C(11.06 MeV/n) on Isobutane (1880 mbar) | Entries 516000
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TRIUMF Annular Chamber for the
Tracking and Identification of
Charged Particles

- .
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Original concept: L. Buchmann, TRIUMF
TACTIC: York-TRIUMF Collaboration



How is it going to work?

anode strips
-
GEM /4 sjectile / 2 \
beam _ Eessasna s )./ { ;’/— 1_\'; \l
cathode foif or wires S5 \ \H_J
HHHHHHHHHHHHHHHHH N

90% helium 10% CO2 gas mixture
Pressure of a few hundred mbar
Drift voltage ~100V/cm
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MWPC GEM Micromegas
Rate capability 10" Hz/mmA2 >5x10*5Hz/mm*2 10"6HZz/mm”2
Gain High 10”6 low 1073 (single) High > 1075

> 1075 (multi GEM)

Gain stability Drops at Stable over Stable over

10" Hz/mmA”2 5*1075Hz/mm”2 10"6Hz/mm*2
2D Readout ? Not really Yes and flexible Yes, not flexible
Position resolution > 200 um (analog) 50 ym (analog) Good < 80 um
Time resolution ~ 100 ps <100 ns <100 ns
Magnetic Field effect High Low Low
Cost Expensive, fragile | Cheap, robust Cheap, robust

L. Pollacco




Micromegas : Micro Mesh;.ga.seous

TPC for T2K >,

5 pm midnhd

The T2K experiment will study oscillations of an off-axis muon neutrino beam between the JPARC
accelerator complex and the Super-Kamiokande detector, with special emphasis on measuring the
unknown nmuxing angle #43 by observing the sub-dominant v, — v, oscillatton. The neutrio en-

« Micromegas chosen as gas amplifier
— 30x30 cm? ie 1400 of 0.8x0.8cm?

« Saclay is responsible for the FEE electronics. Namely
ASIC + Front-end board+ADC

« ASIC T2K has 72 channels ie 20 chip/micomegas

« System slow 20Hz — needs trigger
» (Gain options:n120,240,360,600 fC
e Shaping times:0.1...2 us

L. Pollacco
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ACTAR
"CLRC GEMs readout proposal with ASIC & ADC per pad.

Communications with adjacent boards
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Communications with adjacent boards _
Patrick Coleman-Smith

Daresbury Laboratory




Z ACTAR
=
% CCLRC GEMs readout proposal with ASIC & ADC per pad.

1. GASSIPLEX 32
channel board under
test.

2. MAXIM Flash ADC
evaluation board with
Virtex2 FPGA for
readout conversion,
and GASSIPLEX
control

3.  Parallel connection
between the two
FPGASs

4.  Virtex2Pro
development board
on loan from RAL
with link to PC via
Ethernet.

Current Test setup

Patrick Coleman-Smith

Daresbury Laboratory
55—



ACTAR at R3B

Large-
Exotic beam acceptance -
Super FRS : dipole
| pl ] _ Fragment
4 }/ g
Target

Preliminary study of 32Sn(p,p)'32Sn at 700 A.MeV

- report by F. Aksouh, GSI, September 2006



Needs for ACTAR

Need to check the gain and dynamic range

Shaping time — drift time of H2 might be too long for
high pressure. Limitation approx 2usec.

Need to have a post doc for 12 to 18 months.

ACTAR test set-up option ~October-
November 2007

— Order immediately?
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