PNPI in R3B
NUSTAR — Nuclear Structure, Astrophysics, and Reactions :

HISPEC-DESPEC - High-Resolution In-Flight and Decay Spectroscopy

ILIMA - Schottky and Isochronos mass spectroscopy

e MATS - Mass measurements with Penning Traps

LASPEC — Laser Spectroscopy investigations

ELISE — Electron scattering in a storage ring

AlIC — Antiproton lon Collider

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

e R3B — Reactions with Relativistic Radioactive Beams
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GSI FAIR: SIS-100 — Super FRS — experimental setups

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



R3B

R3B — studies at external beams of nuclel

PA and AA scattering experiments

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,
yn reaction rates (for r-process nuclei), 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



R3B n actpodgmsunka

S-npouecc B MacCcuBHbIX 3Be3gax — °°Fe, 0Fe
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Neutrons

9Fe(n,y) via %°Fe(CD) — HEMTPOHbI OETEKTUPYIOTCA OETEKTOPOM ObICTPbIX
HENTPOHOB.

[1ns TeopeTnyeckmx pacyeToB S-npouecca Tpedyercs nHgopmauma o
pacnpegenenun cunol B(GT) NamoB-TennepoBCcKknx nepexonos Ans
HU3KoMneXalunx Bo3byXQeHHbLIX COCTOAHUN aaep.

B(GT) via do/dQ(CE) CE (charge exchange (p,n)) — HENTPOH®I
OETEKTUPYIOTCA OETEKTOPOM MeASEHHbIX HEMTPOHOB.



R3B n actpodgmsunka

r-npouecc — 6oree NonoBUHbI ANEMEHTOB TsXKernee enesa obpasyeTcs B I-
npouecce

“neutrino-driven wind” model — peakuumn c sgpamm nerknx 3r1eMeHToB
11,12,13,14B(n ) Via 12,13,14,1SBe (CD)

I-MpoLecc — NPOMEXYTOYHbINA MeXAay r- N S- npoLeccamm —
MPY BbICOKMX NNOTHOCTSIX HEMTPOHOB

KonnyectBo obpasyembix B i-npouecce aaep Tshkenee 13° 3aBUCUT OT ceyeHus

135|(n’y)
ceuveHune 13°|(n,y) via 1381 (CD)
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R3B n actpodgmsunka
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rp-npouecc B obrnacTtu nerknx anemMeHToB

30S(p,y)31Cl (kpacHas cTpernka)

ceveHune 30S(p,y)3LCl via 31CI(CD).

NPOTOHbI —

PErNCTPUPYIOTCS OETEKTOPOM
ObICTPbIX NPOTOHOB
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Figure 1: Schematic drawing of the experimental setup comprising ray and target recoil defection, a

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

PNPI participation:

Neutron detector NeuLAND (HV system, construction of scintillator walls),
proton tracking detector, active target(s).



NeuLAND — geTtekTop ObICTPbLIX HEUTPOHOB
(New Large Area Neutron Detector)

HoBbin BapuaHT getektopa NeuLAND:
C ncnoJjib3oBaHMeM CUMHTUITINIAULMNOHHbIX AETEKTOPOB,
HO Npu 3TOM Ge3 ene3Horo KoHBepTopa

ﬂ,eTeKTOp COCTOUT N3 NNacCTnH CUNMHTUIITTALMOHHOTIO MNMiacTuka

C nonepeyHbiMu pasmepamm — 5x5x250 cm?, Bcero 3000 6pycko 1 6000 OIY .
[eTtektop nmeet pasmep 250x250x300 cm3.

AP PEKTUBHOCTL perncTpaumm HeMTpoHOB ~ 95%, Oxyz < 1.5 cm, Oxy,z < 150 ps.

L=15-35m, AE_, =100 keV



Yyactue NMNUAD B cozgaHnm cucteMbl CUMHTUITNALUOHHDbIX AETEeKTOPOB

Bcero — 30 4BOWHbLIX CNOEB CUMHTUINALUNOHHBLIX AeTeKTopos, rno 50
CUMHTUINAUMOHHBIX BpyckoB (5¢cm x 5cm x 250 cm) B kaxkgom cnoe (X u YY)

OpraHndeckun cunHTUnnatop RP408 na nonusmnHuntonyona,

dmpma REXON B wrtare Orano, CLUA
Bpemsa BbicBeunBaHua — 0.9 Hc, AnunHa 3atyxaHud — 4 wm.

[NMpennonaraembinn Bknag NMNUNA® - 7 oBoMHbIX Crioes ?

Pycckne ®3Y BMeCTO SINOHCKNX ?
NcnbiTaHna cumHTunnatopoB n @Y Ha nyyke npoTtoHoB [MTNAD.

PNPI Gatchina: B.A. KyaHeuoB, H.[. Ko3neHko,
B.B. Buxpos, A.A. XXgaHos.



B anpene 2013 npunHATO peweHue o 3akntodeHun goroeopoB FAIR-PNPI no
CO34aHUI0 CUCTEMbI BbICOKOBOSLTHOMO nNutaHna Y n ob yyactum B cosgaHum
CUCTEMbI CLUMHTUINALUNOHHBLIX AeTekTopoB. B nione 2014 r. 3akno4yeHo cornatlueHue
o cotpyaHuyectee NNAD HAL, KN — FAIR GmbH.

PNP| — HV system:

2 MOLWHbIX HV nctoynmka — 2 kV, 1 A,
+ aCTUBHble perynupyemMbie genutenu Ha
6000 kaHanoB 0.3 mA (= 0.5 mA)

Primary HY

( { Power Supply
\ \| \L
'\\ - HV Distribution
1_..(( -"1 System

Control

PerynmnpoBka HanpsikeHusi: 0 — 1.5 kV

YcTaHoBKa HanpskeHns ¢ TodHocTbio 0.1% pontars |
CtabunbHocTb ny4we 0.1% PuTS
®nykryaumn < 0.02%

Tok namepsietcs ¢ TodHocTbio 0.1% Fo

PNPI Gatchina: B.J1. N'onoBuyos, J1.H. YBapos, C.C. Bonkos,
H.B. I'py3uHcknn, E.M. OpuLluH.

B 2014 r. narotoerneHa v nocrtaeneHa npegsapuTenbHas cepud
cuctembl HVDS Ha 200 kaHanos 13 4-x mogynen DB50 u 1-oro
moaynst HVCB, obecneumBatoLasl BbICOKOBOMNLTHbIM NMUTAHUEM
OLHY COBOEHHYIO NSIOCKOCTb CUMHTUNNATOPOB (100 WwTyK).
3aBepLueHne paboT no BbICOKOBOSLTHOM cucteme — B 2017 1.




TpekoBbIn getekTop Ana R3B —
AEeTEeKTOp ObICTPLIX MPOTOHOB

BHauyane obcyxganucb apendoBble KaMepbl C rekcaroHanbHOW CTPYKTYPOM.
(Kamepbl pacrnonoXeHsl B BO3Ayxe)

NMNAD nsrotosnn ase apencgoBbie KaMmepbl rekcaroHarnbHOW CTPYKTYpbl And
perncTpaunm NpoToHoB, paamepoM 1.2x0.8 M2, co cUMTbIBaAKOLWEN INEKTPOHUKOWN.
Kaxxoas kamepa nmeet 2 cnod siveek X, n asa cros Y. 9T KaMepbl UCMOSb3YHTCS B
akcnepumeHTax LAND.

Teneps — A€TEKTOP Ha OCHOBe Straw-TpyoOoK.
(OeTekTop pacnosiokeH B BaKyyMHOM Kamepe 3a marHntom GLAD)

4 ctaHumm (X1, Y1, X2 n Y2) no 3 cnoqa Tpybok @ =10 mm, kanToH 50 um
nnun anoMmmHum 200 um.

Pasmepbl — oT 2x1 M? 0o 2.6x1.1 m?.

Bcero 2000 kaHanoB + CROS3 readout (o, = 0.8 HC) (?).

PNPI Gatchina: A.l. KpuBwny, B.A. AHgpees, [.E. aBpunos, [1.A. MaincyseHko,
A.A. deTuncos.

TDR noarotoBneH.



ACTAR

Gas — target and working gas of the detector.

Low momentum transfers,
Short-lived isotopes.

e Elastic (p,p') scattering in inverse kinematics (for nuclei with Ty, <1s) —

ground-state matter distributions
e (3He,t) charge exchange reactions —

Gamow-Teller resonances ?
e (a,a') inelastic scattering —
ISGM resonances, nuclear matter compressibility

PNPI Gatchina: E.M. Maes, I"[]. Anxasos, [1.B. banuH, J1.X. BatucT, A.B. [Jo6poBonbCcKui,

A.l. Mnrnecen, I'A. Kopones, A.B. XaH3agees, I'.E. lNeTpos, B.B. CapaHues, J1.0. Ceprees,
B.U. Auypa.
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HOaenenwve: 1 - 20 bar E ., = 11 MeV
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Heynpyroe paccesiHue Ha sapax a-4acTul, B UHBEPCHOW KMHEMaTUKe

MpoTtoTtnn kamepbl ACTAR2 E,=1-10 MaB .
he | h he | di O6wumn BUA KanopmmeTpa-cnekTpomeTpa
The length — 60 cm, the inner diameter — 28 cm, CALIFA (Bna no nyuky) (Oy6Ha).

the working pressure — 10 bar.

Segmented anode
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okcnepumeHT B GSI B anpene 2014 r.
My4ok %8Ni, ~700 MaB/u.

CurHan oT NpoTOHa oTAauu,

E,=2.2 MaB,
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The list of the contracted and intended contributions of the Russian Federation
to the construction of the FAIR experiments

19.08.2014
FAIR Russian Institutes, Contribution status. Cost-book
experiment Contributions and value (in
Coordinators. 2005
prices),
in M Euro.

NuSTAR PNPI-Gatchina, The Collaboration contract between 0.415 — ~0.570
High voltage system for PNPI-Gatchina and FAIR was signed
NeuLAND (R3B), on 08.07.2014.

Victor Golovtsov.

NuSTAR PNPI-Gatchina, Assigned by the FAIR Council on 0.585 7
Scintillator plates and 09.07.2013. ' ’
read-out electronics for 0, 335 M Euro — scintillator plates,

NeuLAND (R3B), 0, 250 M Euro — read-out electronics
Viacheslav Kuznetsov.

NuSTAR PNPI-Gatchina, TDR was approved by FAIR ECE in 0.250 7
The remaining part of the January 2013. ' ’
NeuLAND detector in R3B,

Viacheslav Kuznetsov.

NuSTAR PNPI-Gatchina, TDR is expected to be ready in 2015. 0. 955
Active hydrogen target
ACTAR,

Evgeny Maev.
NuSTAR PNPI-Gatchina, the TDR is expected to be approved in 0. 480
tracking detectors for 2015.
R3B,
Anatoli Krivchitch.
TOTAL COST OF ALL 53.578

CONTRIBUTIONS
TOTAL COST OF PNPI CONTRIBUTION 2.685 — 3.600



3apaum 2015 r..

® 3aKOH4YUTb TDR no aKkTUBHbLIM MULLUEHAM

® NPOAOCIIKUTb paboTy no cosgaHuto HV-cuctembl ana NeuLAND

® NOAroTOBUTb KOHTPAKT U HayaTb paboTy No NPOTOHHOMY TPEKOBOMY AETEeKTOpY

® BbISCHUTb BO3MOXHOCTb UCNONb30BaHUA poccunuckmx @Y ana getekropa NeuLAND



