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Building permits

Site preparation

0@

Civil construction contracts

Building of accelerator & detector components
Completion of civil construction work

Installation & commissioning of accelerators and detectors

Start Data taking
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RIB production Rates at FAIR
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Large-acceptance measurement

Protons
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Exotic beam from Neutrons acceptance R
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High-resolution measurement . ]g?
Figure 1: Schematic drawing of the experimental setup comprising y-rayv and target recoil detection, a

large-acceptance dipole magnet, a high-resolution magnetic spectrometer, neutron and light-charged
particle detectors, and a variery of heavy-ion detectors.

Russian participation:

Neutron detector, gamma spectrometer, active target.






New IKAR chamber
It is necessary to

Grid N
, _ exclude a contribution
recoiling from |on|z§t|or1
; proton by the projectile
B : :
f | — ' Sn beam
Anode | Cathode

(a simplest version
of the anode)

A correction on the energy lost in the central dead region



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

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)
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Signal from the recoil proton and the pedectal
signal from the projectile nucleus 17C.



Farouk Aksouh

Be H2 H?2 P (bar)

500 um | 50 cm 1 m
AE 3.59 0.45 0.89 1
OE | 0.1270 | 0.1338 0.14
v 0.4328 | 0.4439 | 0.4547
AE 3.59 4.43 8.89 10
OE | 0.1270 | 0.1834 | 0.2258
v 0.4328 | 0.5339 | 0.6195
AE 3.59 8.89 17.7 20
OE | 0.1270 | 0.2259 | 0.2925
v 0.4328 | 0.6195 | 0.7646

AE [MeV/u]
OE [MeV/u]
00 [mrad] - cumulative

Energy loss and straggling fora Sn132 beam at 700 MeV/u






Events A1.01.01

Entries 100000
Mean 21.17
RMS 1.156
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Hits. Ring #1 A1.01.09
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Middle layer events
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1 atm, 1 MeV. Middle layer events Hist.02.03

Entries 999001
Mean 1.001
RMS 0.01053
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10 atm, 7 MeV. Middle layer events Hist.08.01

Entries 941906
Mean 7.002
RMS 0.01657
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| Hits. Ring #2 |

A1.01.10
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Hits. Sectors of ring #3 | A1.01.12
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1 atm, 1 MeV. Events. Last ring #2. Hist.02.01

3 Entries 993596
Mean 1.569e-05
~ RMS 0.007513
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10 atm, 7 MeV. Events. Last ring #5 Hist.08.01

3 Entries 999861
51 . Mean 2.503e-06
B BRMS 0.004082
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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.
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Why ISGDR (ISGMR) and how?

Provides to determine experimentally the
nucleus incompressibility.
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- The EoS of nuclear matter governs the
_supernovae explosions and formation of neutron
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A(©) [degree]

A(Ey)/Ey=0.06
A(Ey)Ey=0.05

A(Ey)/Ey=0.04 f=0.82
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Small Active Target inside calorimeter

Possible arrangement of the active target
inside a gamma calorimeter

Existing cylinder of 1onization
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
(@vailable )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
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> Design of the vacuum system and support is available

> Entrance and exit windows — Be, 0.5 mm




New amplifiers for Active Target
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v'16 independent channels PNPI contribution

v'Preamplifier based on N-channel JFET transistor

v’ Amplifier used one of the best low-noise operational amplifier

v'Changeable gain

v'Diode protection against sparks

v'Energy resolution 20 keV @ realistic input capacity 30 pF — 2 times better

than IKAR amplifiers

v'First board is available, four more are expected in April 2014




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

000 gog B = ceanomne:i .
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Modules for smaller and larger chambers are available

(240 channels) GSI contril

ution




First signals from the new Active Target
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v'New electrode structure inside test chamber at PNPI

v'Gas — Ar at 1 bar, N2 -10 bar, H2-10 bar, He+10%(H2)- 1,5,10 bar.
v'241 Am source on cathode (22 c¢m drift path)

v'Signals digitized with 14-bit FADC

v'Very low noise




CTATYC U TNEPCMNEKTUBbI 9KCIMNEPUMEHTA

U3rotoBneHbl HOBLbIE 3fieKTpoabl(aHOAHAsA NJIOCKOCTb U CeTKa).
. CnpoekTupoBaHbl n usrotosrieHbl 160 HOBbLIX ycunurernemn.
. 3akynneHbl 240 kaHanoB FADC (14 6uTt, 250 Mru).
CnpoeKkTupoBaHa U U3roToBfIeHA CUCTEMA OTKaAUKM.
. 3aKynrieHbl TYPOOMONEKYNAPHbLIN U (pop. HACOCDI.
. CnpoekTupoBaHa U nsrotaBriuBaeTcsl nogcraBKa.
U3rotaBnuBaeTcs cucrtema nepemMeLieHnsa BCen yCTaHOBKM.
. CobpaHa HoBasa noHnsaumoHHaa kamepa (UK).
. 3aKynJieHbl BbICOKOBOJIbHbI€ UCTOYHUKMN.
10. lNpoBepeHa BbiIcOKOBaKyyMHasa TpeHupoBka UK ¢ HarpeBom
no 100 rpaaycosB ( 120 yacos).
11. MpoBeaeHbl ucnbiTaHusa UK Ha gasneHue ( 11 atm) u nony-
YyeHO pa3peLieHue Ha padoTy c razamm ot TUF.
12. NMpoBeaeHblI MeTOAUYECKME UccneaoBaHua padotbl UK c
nomouwbio anbdga ncrouHnka(Am241) B Ar, N2, H2, He +(10%H2).
13. lMpoTecTupoBaHa cuctema YTeHusa u 3anmucu gaHHbix ¢ FADC.
14.BbigeneHo Bpems Ha nyydke B GSI (Ni58) B anpene 2014 (5aHen).
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