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Activities on construction site 2013



: Beam intensities x 104, clean beams, more sophisticated detectors

GSI   FAIR:   SIS-100 → Super FRS → experimental setups



 

RIB production Rates at FAIR



R3B

                       Russian participation:

    Neutron detector, gamma spectrometer, active target.
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A correction on the energy lost in the central dead region

It is necessary to 
exclude a contribution 
from ionization 
by the projectile

(a simplest version 
of the anode)



new IKAR can be used at FAIR for studies of small angular 
p-A and He-A elastic and inelastic scattering for heavier A
(studies at small momentum transfers)

IKAR has been already used to study pHe, pLi, pBe, pB and pC elastic scattering



Signal from the recoil proton and the pedectal
      signal from the projectile nucleus 17C.
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Energy loss and straggling for a 
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(He,He') inelastic scattering

Active target from PSI muon capture 
experiment (MuCap).

PNPI TPC in coincidence with Gamma
spectrometer (CALIFA).



GIANT  RESONANCE
• Collective oscillations of all protons and all neutrons in 

nucleus in phase (isoscalar) or out of phase (isovector).

• Characterized by multipolarity, spin and isospin.









Particle-recoil 
semiconductor detector
Ø ≈ 1 м
Si detectors d = 100, 300 ,
Si(Li) detectors d = 9 mm,
100x100 mm2,
N ≈ 500.

            Gamma-detector

~ 10mm x 30 mm x 130-200 mm 











Small Active Target inside calorimeter

Possible arrangement of the active target 
inside a gamma calorimeter

Existing cylinder of ionization 
chamber and vacuum parts 
at PSI, Switzerland
Mechanical parts will be used
Transported to GSI in May 2012



                          New electrodes

▸Each pad will be connected to the feedthrough 
(available) and amplifier channel

▸ 





New electrodes of the small Active Target

New electrodes made at PNPI
In the middle – electrodes for beam
shielding
Field cage with voltage dividers  
Assembled at GSI detector lab 



Vacuum system, support

▸ Design of the vacuum system and support is available

▸ Entrance and exit windows – Be, 0.5 mm



New amplifiers for Active Target

16 independent channels
Preamplifier based on N-channel JFET transistor
Amplifier used one of the best low-noise operational amplifier
Changeable gain
Diode protection against sparks
Energy resolution 20 keV @ realistic input capacity 30 pF –  2 times better 
than IKAR amplifiers
First board is available, four more are expected in April  2014

PNPI contribution



New digitizers for new Active Target

FADC SIS3316 from Struck GmbH 
16 independent channels,14-bit resolution 
Up to 250 MS/s per channel 
64 MSamples memory/channel 
Two programmable input ranges 
Offset DACs 
125 MHz analog bandwidth 
Internal/External clock 
Multi event mode 
Readout in parallel to acquisition 
Pre/Post trigger capability 
Trigger OR output (16 individual thresholds) 
Gigabit Ethernet and Multi-Gigabit optical link
Modules for smaller and larger chambers are available 
(240 channels) GSI contribution



First signals from the new Active Target

New electrode structure inside test chamber at PNPI
Gas – Ar at 1 bar, N2 -10 bar, H2-10 bar, He+10%(H2)- 1,5,10 bar.
241Am source on cathode (22 cm drift path) 
Signals digitized with 14-bit FADC
Very low noise



              СТАТУС  И ПЕРСПЕКТИВЫ ЭКСПЕРИМЕНТА  

 1. Изготовлены новые электроды(анодная плоскость и сетка).
 2. Спроектированы и изготовлены 160 новых усилителей.
 3. Закуплены 240 каналов  FADC (14 бит, 250 Мгц).
 4. Спроектирована  и изготовлена система откачки.
 5. Закуплены турбомолекулярный и фор. насосы.
 6. Спроектирована и изготавливается подставка.
 7. Изготавливается система перемещения всей установки.
 8. Собрана новая ионизационная камера (ИК).
 9. Закуплены высоковольные источники.
10. Проведена высоковакуумная тренировка ИК с нагревом
      до 100 градусов ( 120 часов).
11. Проведены испытания ИК на давление ( 11 атм) и полу-
     чено  разрешение на работу с газами от TUF.
12. Проведены методические исследования работы ИК с
 помощью альфа источника(Am241) в  Ar, N2, H2, He +(10%H2).
13. Протестирована система чтения и записи данных с  FADC. 
14.Выделено время на пучке в GSI (Ni58) в апреле 2014 (5дней). 
      


