FAIR, NUSTAR, R3B+EXL

FAIR — Facility for Antiproton and lon Research

NUSTAR - Nuclear Structure, Astrophysics, and Reactions

R3B — Reactions with Relativistic Radioactive Beams

EXL — Exotic Light-ions (exotic nuclei studied in light-ion induced reactions at the NESR ring)

R3B — studies at external beams of nuclei
EXL — studies at internal beams of nuclei at the NESR ring

Physics goals:

Nuclear density distributions, single-particle structure, shell-occupation probabilities,
unbound states, nuclear resonances, transition strengths, astrophysical S factor,
giant dipole and quadrupole strength, B(E2), deformations, Gamov-Teller strength,
reaction mechanism, nuclear waste transmutation,...

Reaction type:

Elastic and inelastic pA scattering, total reaction and interaction cross sections,
knockout and quasifree scattering, electromagnetic

excitation and dissociation, charge-exchange reactions, fission, spallation,
fragmentation
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 Si, 300 um thick, double sided,
spatial resolution better than 500 ym
inXandY, AE =30 keV (FWHM)

 Si, < 100 um thick, double sided,
spatial resolution better than 100 ym
in Xand Y, AE =30 keV (FWHM)

* Si(Li), 9 mm thick, large area
100*100 mm?2,
AE = 50 keV (FWHM)

e Csl crystals, high efficiency,
high resolution, 20 cm thick

e TOF resolution = 1 ns (FWHM)



First layer — 100 uym, distance from the vertex — 480 mm.
Second layer — 300 pm.



Region €, 1 layer: protons, deuterons, tritons, He3, Hed
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|dentification of the particles stopped in the first layer.



Region C, 2 layers: protons, deuterons, fritons

Total eanergy deposit In two layers, MeV
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R3B setup

Large-acceptance measurement

Protons
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Figure 1: Schematic drawing of the experimenral setup comprising y-ray 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.
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LAND - Large Area Neutron Detector






NeuLAND design goals:

* 0,<100ps

s o0, - lan

e Sijze:approx.2x2x0.8 m?
e Efficiency > 90% for 1-n hits

e Improvement of multi-n recognition

v

Timing RPC concept:

 Total of 140 m2 RPC

e Approx. 10'000 channels

e Converter material: integrated in
RPC structure
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¢ total 140 m2 RPC
@ approx. 104 channels
@ each module hanging on slide rod

@ total weight app. 15t



first test RPC — planned at GSI 1!
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detector size 20 x 40 cm? with 8 anode strips 2.4 x 40 cm?
converter material integrated in the detector

~ 300 p
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R3B/EXL Collaboration Meeting 2007, October 17th

Konstanze Boretzky



NMNAD yxxe BHec ceon Bknag B R3B — gBe apendoBble kamepbl rekcaroHanbHOW
CTPYKTYpbI ANS pernctpauumn npoToHoB, pasamepom 1.2x0.8 M2, co cunTbiBatoLLEN
anekTpoHnkon CROS3. Kaxxgas kamepa numeet 2 cnos sdveek X, u asa croqa Y.
B HacTosLee BpemMs Kamepbl yCrnewHo Ucnosb3ytTca B akcnepumeHte LAND.

ALADIN
magnet

Hawwu kamepbl — DCH1 n DCH2



3anpoc Ha pmHaHcMpoBaHMe BKiaga obopyaoBaHuemMm [eTepOyprckoro MHCTUTYTa saepHOMn
c¢dm3ukum PAH B npoekT FAIR no akcnepumeHty R3B (NUSTAR): HEeNTPOHHbLIN AeTeKTOp Ha ba3e
NJSIOCKMX pe3ncTuBHbIX kKamep RPC.

Bun pabor PazbuBka 066€MOB padoT 1o rogam (Teic. EBpo) Uroro
2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

HUOKP 170 300 300 770
Uzrorosnenue (ITNAD) 200 600 800 270 1870
MoHnTax, HajaaKa, 60 20 80
ucnbiTanue B Poccun
HocraBka B {apMiuraar 60 60
Momnrax Ha mecte ) 120 120
Hamnanka u ucrisITanus 120 120
0e3 myuka )
JlonosHuTENbHOE 50 50 100
o0opynoBaHueE,
WHCTPYMEHTBI, CTCH/IBI
Bcero 220 350 500 600 860 470 120 3120

*) CtonmocTb 13 pacyéTa 1 yenoseko-mecsu paseH 1500 — 1600 Espo



TABJIMIIA TIO BJIOKAM PABOT (WP) YYACTUSA POCCUVCKUX MHCTUTYTOB B ITIPOEKTE FAIR
B OBbEJJUHEHUU NUSTAR.

PaccmatpuBate coBmectro ¢ FAIR Work Packages (WP).

O00CHOBaHHE IIEHBI

0 KaXIOU
[Mpuanmaemoe MO3UIINH:
ITocTaBk | 00s3aTETBCTBO B Wucturyt Croumoc 1eHa
a pamkax in kind WCTIOTHUTEIb, UIIN Th KOMIUTCKTYFOIINX,
o Croumoctb
Bu pabor (y381, contributions, Koncopruywm, paboThI COMCTIONTHUTEIH,
WP paboThl B LIeHaX
(work package) CUCTEMBI, | KOTUYECTBO yKazatb o Cost- sk JIOTOBOPA,
o 2009 roma (***)
nonHocT | (Ykazats % oT TOJIOBHOE Book MOHTAaX,
BIO) MIOJIHOTO 00beMa MIPEANIPUATHE (**) TECTUPOBAHUE,
WP), npod. Ccplika Ha Ne
mucrta. Ilens -
MIOJTHAs CMeTa
1.0 DKCIEPUMEHTHI
1.2.5 NUSTAR, R3B
1.2.5.1.2.5 | Helitponnsiii [omnoct | 100% [MnuAo® 2500k€ | 3120kE Jluct Ne 1
BPEMSIIPOJIETHBIN | BIO 112320 TBIC.
CIIEKTPOMETD. pyo.
1.2.5.1.2.1 | TpekoBsie [Monnoct | 43% (*) [MnAo® 370 k€ 160 k€ Jluct Ne 2
J€TEKTOPBI. BIO [Iponopuno- 5760 TbIC. pyo.
HaJIbHbBIE
MHOTOIIPOBOJIOYH

bIE KaMEPHI.




1.2.9 NUSTAR, EXL

1.2.94.2 da3za 2. [Tonuocteio | 100% [MUAD 2 500 k€ 2950 k€ JIuct Ne
Helitponnsiii 106200 TbIC. pYO.
CTIIEKTPOMETp Ha
OCHOBE TUIOCKUX
PE3UCTUBHBIX
Kamep.

1.2.9.3.1 Co6opka [Momrocthro | 12% (*) Ao 7200 k€ 1000 k€ JIuct Neo
KPEMHHEBBIX Tosncteie TUTHIA- 36000 TeIC. pYO.
JETEKTOPOB npeidoBbIe IETEKTOPHI
(ciekTpomeTp
ESPA).

1.2.9.4.1 [lepennuit [Tomrocthro | 80% (*) [usAAo® 200 k€ 160 k€ JIuct Neo
JETEKTOP [IponopumonaibHbIE 57600 TeIC. pYO.
OBICTPBIX YACTHIL. MHOTOITPOBOJIOYHBIE

daza 1.

KaMCpPhbI




1.2.3 NUSTAR,
MATS
1.2.3.6 JloByuika Cucremsl 56% (*) [MnAo® 460,9 k€ 254.44 k€ Jluct Ne 9
[lennunra. brok kanubpoBku mMacc 9150 TrIC. PYO.
OJTMHOYHBIX HOHOB.
1.2.3.8 JleTexTopsl bioxu 50% (*) Ao 308,7 k€ 155 k€ Jluct Ne 10
pacnana. JlerexTopsl JUISL 5580 TbIC. pyo.
CTIICKTPOMETPHH
MEIJIEHHBIX
3apsKCHHBIX YaCTHII
1.2.6 NUSTAR,
ILIMA
1.2.6.5 JleTexTopsl [TonHOCTHIO 100% [MAAD 188 k€ 220 k€ Jucer No 11
MIPOJYKTOB 7920 ThIC. PYO.

paciazia.







