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Use of low e

lals in beam (few angular or energy straggling
eavy nucler) and operation in vaccum =

nisation energy (1 % efficiency needed) and its high
enching power (very low pressure of several mbar)

2an free path of electrons much higher : high electron
Ift speed, early avalanche and good timing resolution

yortant gain (E/P...) even 1n low field region : natural
\ spread of the avalanche, good spatial resolution with low
: granularity, low threshold applications

= Low drift gap and fast ion collection for high rate
capabilities
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Signal at low pressure (...vVs NTPF e '\i'p'm—
= No differences in the ionization process (apart for delta

electrons...)

= Amplification process easier at low pressure: Minimum field E,
for avalanche multiplication =~ 40 V/cm/torr

Fig. 2.1. Parallel-plate ionization chamber (schematic).
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- Increase E: wire chamber (a 1/r)
- Decrease gaps: MPGD
(micromegas, GEMs, MSGC)
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S10nal at [ow pressure (...vs NTP=~N\gd—

= Gas mixture at NTP but pure at low pressure

= Polyatomic gases (several vibration and rotation
modes: non radiative mode)
= Absorbe the radiated photons
= Limit the breakdown (at low pressure!!!)
= Low ionization energy with higher XS
= Typical quenchers: i-C,H,,, CF,...CO,, CH,
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EIeCions and ions drift speed

High electron drift speed, fast rise
time (~2 ns)
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- Mobility of IC,H,, ion in itself: w=0.61 cm?V1s!

V= WEP,/P = v = 200*wE at 5 mbar, which gives v =~ 0.2 cm/us at 2 k\V/cm
- WC with same counting rate capabilities
as MPGD at NTP

good trackers for nuclear physics

- Improve the space charge problem in
TPCs for instance
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MOS spectrometer
e targets like ACTAR or MAYA
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BEYN I aCiang Detectors
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Constant field zone: PPAC, position signal
on the strips +High gradient field zone:
MWPC, time signal on the wires

6,<200 ps, 5,<0.5 mm
Counting rate 10° pps/cm?
Material in beam 550 pg/cm?

For S3 or NFS/Falstaff
5,<200 ps, ¢,<0.6 mm
Counting rate >10° pps/cm?
Material in beam <150 pg/cm?
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Heavy lons (E < 10MeV/A - Z>10)

= Emissive foil V=10 kV

EXTRACTION #71\ . Mylar 0,6 unr+ Aluminium 30nm
ACCELERATION (11T E
‘ = Accelerating grid Vg= O Volts
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GUIDING and FOCUSSING |
|

Thin window 0.8

DETECTION
Low Pressure MWPC
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ation at 500 cm3/min at low pressure
ed stripped get damaged at 4x10%° nuclei (total charge conserved)
ement using isopropanol
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2 drift chamber
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3 lonization Chambers

\v2, with Si detectors
~AZ?/E for Z, with Si detectors and ICs

Bp= Av/Q with the spectrometer and the DCs
OF with the MW

Big volume of about 100 | , renewal every 1 h
Plan to use C3F8 for CHIOs to increase stopping power
No re-circulation or filtering: to be studied

M. Rejmund et al., Performance of the improved larger acceptance
spectrometer: VAMOS++, Nucl. Inst. And Meth. A, 646 (2011), p 184-191.



VIIGromegas results < 10 mbar

ch better than simple
Ing in preamp mode

ampl. gaps

 Good time resolution (2 mm gap)
* PPAC behavior
» Spatial resolution to measure
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Mixture
%

*He(p,p’) CiHyq 100
*He(p,d) He CiHyg 100
F(d,’He)™'0 D, 100
*Ni(d,d") D; 100
*He(-C,N)'H CiHyo v
Hii(r.dy L Carlyo 100
"Lifo,0VLi C-Hy, 100

Reaction Gas

*He @ 3.9 2003
*He @ 3.5 2003
AT AR
*Ni@ 5.0 2005
*He @ 154 2005
"i@3xs 700

*He @ 3.5 2027

Sprpeen 2010

"deg,ny L. ot 150
SN(e 0, 100)
*Ni(a,a”) He+CF, 982
“Ni(a,a’) He+CFs 9872

$elF 0™ He+CF, 1090
C:Hyo

*Ni 2 £0.0
*He ¢ i5.4

mm?)
- Final detector for end 2016
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e targets: MAYA and ACTARS ANy
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nclusion

sure: no gas pollution
thin
storage

irculation and gas

e studies to do on detector aging
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