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OcHoBHble npoekTbl JlabopaTopum

Heavy lons

MPD (NICA)
= BMN (Nuclotron)
= PHASA-3
(Nuclotron-M)

= NA61 (CERN, SPS)
= ALICE (CERN, LHC)

= STAR (BNL, RHIC)
= HADES/CBM
(GSI, SIS-18/100/300)

Spin Physics
SPD (NICA)
= ALPOM-2, DSS
(Nuclotron-M)

= COMPASS (CERN,SPS)

» STAR (BNL, RHIC)

Particle Physics

= HyperNIS
(Nuclotron-M)

= CMS (CERN, LHC)
= ATLAS (CERN, LHC)

= NA48/2 (CERN, SPS)
= NA62 (CERN, SPS)

*Termalisation (¥Y-70)

YcekoputernbHas ousnka. ILC, LHC Dampher, UA9

UrHHoBaymr. STRAW, DVIN, YrnepogHasa Tepanus, ...

B.Kekennase, bananH-85

28 doeBpans 2011
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dnarmanckmu npekt OUAU
B obnactu
doU3NKN BBICOKUX SHEPTUN
NICA / MPD

[MpeanoxeH u paspaboTaH Noag pykoBOACTBOM
A.H.Cucakana (1944-2010)



dusumka Ha NICA/MPD

0 nsydeHue nnotHom 6GapuoHHOM MaTepun NO3BOSIUT NONYYUTb
WH(opmauumio o:
-CBOMCTBax apoHOB B cpeae

N ypaBHEHUU COCTOSIHUIA B sAepHOMK cpeae
- rpaHnLax 4eKoHpanMeHTa 1 BOCCTaHOBIIEHNS

KUparibHOU CUMMETPUN
- @pa30BbIX rnepexogax, CMeLLUaHHOU base v KoUTUYECKOU ToYKe
- BO3MOXHOCTU HAbIIo4arh JIOKa/IbHOE HapyLUeHNe YeTHOCTU
B CUITbHbIX B3aNMOLENCTBUSIX

O uayyeHue h13MKM CnmHa HaLUEeneHo Ha To, YToObI
- [IPOJINTB CBET HA PONCXOXLGEHNE U rPpUpPOoay CITMHA
- OfPELESTIUTL CITUHOBYIO CTPYKTYPY HYKITOHa

B.Kekenunnse, bananH-85 28 doeBpans 2011
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dusmka Ha LHC n SPS CERN

O

[MpoBepka 1 ganbHelwee passutne CM
B HOBOW obnactu aHeprun (rouck H)

m]

HoBasa duaunka 3a npegenamum CM

O

[Tonck HOBLIX YacTuu

O

[anbHenwwee nsyyeHme CcBOUCTB
N3BECTHbLIX YacTul N UX B3anMOOENUCTBUN



Bknapg B cosgaHue yctaHoBOK Ha LHC

CMS
v'End-cap Hadron Calorimeter
v'Part of muon system (ME1)
v'Preshower (participation)

ATLAS

vTRT (34 straw wheels 3072 ch.each)
vLiq. Ar endcap Hadron Calorimeter (40%)
v'Temperature and rad.tests (IBR-2)

ALICE

v TRD (127 modules)

v'Dipole magnet (forward p spectrometer)
v'800 PWO crystals for PHOS

B.Kekennase, bananH-85 28 deBpand 2011



QCD phase diagram

of strong interactive (hadron) matter
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Critical point and onset of deconfinement - CPOD-2010
22-29 August, 2010, Dubna

- very fruitful discussions on the NICA/MPD program
have indicated a great interest of the community to this project
- an importance of experiments at Nuclotron was emphasized

- essential contribution to the NICA White Book (114 authors,19 countr.)
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V.Kekelidze at 108 SC JINR 23 September 2010



QCD phase diagram

of strong interactive (hadron) matter
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Energy regions covered by present & future experiments
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CprKTypa ycxopreanoro komnnexca

B. KeKenvmse banauH-85 28 deBpanga 2011




Nuclotron external beam lines (P.Rukoyatkin, N.Topilin)

Parameter Value
(eAet12), Goviol 06-68
Momentum spread, o 0.04 -0.08
Extraction time ,s 10
Beam emittance (max) 271
Beam size in a waist, © <1
Extraction efficiency,% > 90

| Rondine maonate

Energy range, GeV/amu 0.2-6.0
Duration, s, from up to 0.01-10
Extraction efficiency, % 95
Cycle 1Hz

An extracted beam spill

Quadrupole lenses

Dump, shield

| | =

f3 experimental area

G. Trubnikov, JINR SC 109" session 13/33
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Collider—general parameters (preliminary)

Bp max [ T-m ] 45.0

lon kinetic energy (Au79+), [GeV/U] 1.0 + 4.56
Dipole field (max), [T] 2.0

Free space at IP (for detector) O9m

Beam crossing angle at IP 0
Vacuum, [ Torr ] AL
Luminosity per one IP, cm-2es-!

Structure & details of the storage rings
- subject of consideration by the forthcoming MAC)

V.Kekelidze at 108 SC JINR 23 September 2010
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MPD Collaboration

Members of the Collaboratlon

QJoint InsutUiNﬁr Nuclear Researdjﬁ)O
Q Institute ﬁﬂr@{lﬁdﬁam%@ [eh, RAZ, RF < T,

.0 Bogolyubov Instjtute.for Theoretical Physms NAS Ukralne : N .
0 Nuclear-Physics Institute of MSU, RF#" |~ VN Ry e
0 Institute TRSSEHELPE ExperlmentalPhyglcs RF

0 St.Petergbulid\Rate University, RF* :

Q Institute of ApriiestROVEESFrHF MP'éemfntnes |
Q Institute for Nuclear Research & Nuclear: Energy-BAS; Sofla Bulgarla
Q Institute for Scintillation Materials, Kharkovy, Ukralne |
Q State Enterprise Scientific & Technolog |
Research Institute for Apparatus constructlon Kharkov Ukralne
Q Particle %@C@@ﬂaﬁb%ﬁ@ﬁr@@@ﬁﬁé@déﬁwsgmﬁﬁ

Q Department of Engineering Physics, Tsmghua University, B Jlng, Chlna

Q Physics InstltutﬁlAz AS, Azerbaidjan )
ew part|C|pa ts — are welcome !




> Nuclotron-M - [IPOEKT 3aBepLLIEH
> Nuclotron-NICA -Ha4ara peaJsunsaymns rnpoeKkTa
> NICA - R&D v ontumunsaymnsa cTtpyKTypbl

- TeXHU4YecKoe rpoeKkrnpoBaHmne

> MPD - R&D, co3gaHmne riporormnos
- pa3BUTHNE CUCTEM MOJESTNPOBAHNS U aHaIN3a
- ONTUMU3ALNSA QETEKTOPA U ero NnogcucTem
- [104rOTOBKa TEXHUYECKOIO MPOEKTa

> BMN - [104roTOBKA MpOoeKTa

> Teopwus - pa3BUTHNE MOLETIEN, ONTUMU3ALNS 38484
U TPEbOBaHMI K YCITOBUSIM SKCIIEPUMEHTA

> |T obecneyeHue

> UHXeHepHas UHpaCTpyKTypa - pa3BUTHE ceTeu, PEMOHTBLI
OCHOBHbIX 348HUU

B.Kekennase, bananH-85 28 doeBpans 2011
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HyknoTpoH-M




> KPUOreHuka
> WHXEKUNOHHbIN 60K
mogeprHnsayns J1y-20
KPUOH
UCTOYHUK I10JISPU30BAHHBIX MOHOB
> KOIbLO YCKOpUTensd
BakyymHas cucrema
BY cucrema
KaHarsibl
> CUCTEMbI NUTaAHUSA
cucrema s3BaKyaLnn IHeprum
UCTOYHUKU ITUTAHUS KOPPEKTOPOB
> CUCTEeMbl ynpaBneHue
mModepHu3aunsl asTomarTniaymns
ACY HyKkrnotpoHa
ANarHoCTuKa ry4Kka
> 9Kcnyartauus
B.Kekenunnse, bananH-85 28 doeBpans 2011



MopaepHu3auusa KpuoreHHoro HoBble BbICOKOTOYHbIE
KomeKca UCTOYHUKN NUTaAHUA

vacuum & cryogen KRION-6T
b.kekenngse, bangu




. HoBaga guarHoctuka (hi-tec) — bosirapus, CrioBakus, [ epmaHuA. ‘Im

BrepBble ¢ 2000 roga B KonbLe HOBbIE 3JIEMEHTHI:
SITUNTUHECKUU TUKAIT, KBEAPYITOTbHAaSA JINH3A,
ToKOBBOAb! 4115 cuctembl (ACY) Bb/BO,qa 11y4Ka B K. 205




&% _Nuclotron-NICA project

Test experiment on stochastic cooling at Nuclotron
JINR (G.Trubnikov, N.Shurkhno) / FZ Julich (R.Stassen)

2 +4 GHz, 100W, d or C beams at few GeV energies

slot-coupler

(FZJ

Elon.www.outodwg.com

]

i professionol ver

— ]! Slot-coupler structure is
made at FZJ for JINR

G. Trubnikov, JINR SC 109" session 21/33




Nuclotron-M status

Xe beam (A=124, Z=42+) was

accelerated up tO Mm L TP |Il!|||l| IHI[HII ||Il||1||
GeV/n, and succesfully extracted. o A T
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R&D NICA

KPUOMarHUTHbIA CTEHA, MarHUTHbIE CUCTEMBI BycTepa
CUCTEeMbl OXNaXgeHusa (NPOTOTUM CUCT. CTOX. OXJ1.)

HI Linac

BY 6ycTtepa

MarHuTbl Konnagepa

NCTOYHUKU NUTaHUSA

ACY

R&D konnangepa

B.Kekennase, bananH-85 28 doeBpans 2011



Nuclotron-NICA projéct. Booster

SC magnetic system: manufacturing of .
Full-scale Booster curved dipole

prototype (L = 2,2 m, p = 14,1m)
Produced at JINR workshops

magnet prototypes (H.Khodzhibagiyan)

Curved winding for Booster dipole

Booster RF (2 stations):

design and manufacturing

2 (Budker INP, by contract)
P\

G. Trubnikov, JINR SC 109" session 25/33



Machine Advisory Committee, 4-5 October, 2010

-

B.Kekennase, bananH-85 28 deBpanga 2011




MPD

] Concept of universal detector for collider experiments;
a central part inserted into
0.5T superconducting solenoid (D=5m, L=8m)

(] Could be used for both studies: DBM & SP

 Three stages of putting in operation

B.Kekennase, bananH-85 28 deBpanga 2011



R

MPD: 3 stages of putting into operation M
- CD

2-nd stage
Yoke Cryostat ECal |1 Ec-subdetectors
SC Coil / TOF

Forward
spectrometer-8
3-d stage
DC A F-spectrometers
FS-A N~ (optional ?)

1-st stage
barrel part (TPC, Ecal, TOF)
+ ZDC,FFD, BBC, magnet, ...



MPD working packages
& corresponding groups

> Magnet > EC DC
» TPC (+prototyping) > TT

> ECal
> TOF
> ZCal

> FFD
> CPC > Soft ware

> DAQ
> Slow Control

» Infrastructure & Integration

> Straw wheels > Physics performance

The CBM-MPD 55D consortium:
6SI - JINR - THEP - .. in IT silicon module development
is well progressing

B.Kekennase, bananH-85 28 doeBpans 2011




Inner Tracker (IT) |

= Based on silicon microstrip detector technology

= Precise collision vertex reconstruction (g, = 120 um, g, ,= 23 um)
= Very efficient for VO reconstruction

* Low momentum PID capability 0478
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Superlight cells: designed,
manufactured & tested

B.Kekennase, bananH-85



Technological Prototype of TPC/ MPD

Material: Kevlar laminated by Tedlar film

Field Cage
Rods

Pad Plane: e
0 2 sets of 4x10 mm & 6x12mm pads D =950 mm, L =900 mm
0 256 channels of readout electronics thickness - 2 mm, weight ~9Kkg
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RPC prototype (China group)
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Vertex & hyperon decay reconstructions

()- -> AK- decay reconstruction
(vertex + particle ID)

"= TPC only | [ Invariant mass: 0 — AK |
c T i P W & [TS+TPC « 100, .
= 300 -'¥ ) % ,:1?,‘,’] S Integral 694 |
z i . 2 90— p0 76.55
s L vertex reconstruction = "3 : - \om2
2 | using TPC / TPCHIT g P2 0002825
200 g F p3 1406
- H ek pé 1586
s B 50 ps 448.8

[ [ 40
100 — "o a 30
L L =
] L 0
. [ ] ZUE“-
_ A 10-
L L) ili A A LJ A A E" _’__I -'_' | AT ey :
0g w0 a0 800 P63 166 165 166 167 168 169 17 A 172 413
Charged multiplicity M(AK’), GeVi/c?
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B pamkax corrnaweqns LIEPH- OVAN,
rnogrvicaHHoro A. CucaksiHom v P. Xoviepom
B 51HB.2010, BriepBbie 0603HaYUBLLIEIO
B3auUMHbIF UHTEPEC yYacTUS] B IPEKTax
LIEPHa n OVIAN,

4 borbLmx gpergoBbIX KaMepbl
akcriepumerta NA48/2 6birim JoCcTaB/1eHb! B

Lly6Hy

Dubna, 11 August 2010

B.Kekennase, bananH-85 28 deBpanga 2011




Effect of DCH (NA48//2) implementation

MPD layout with DCH in MC

TPCvs TPC + DCH

Resolution
AP, P, vs 1) (P = 0.2 GeVic)
—— . .
ot 25|77 IPC
- ~ [ == DCH100um
- . |==— DCH 200 um
" 20
15
Rmin = 9.6 cm, Rmax =135 cm -
n = 1.09 — 3.61 (front), 1.31 — 3.87 (rear) 'Iﬂ:
S
I.'IF | IS S L
1 1.2 1.4 16 1.8 2 2.2

Pseudorapidity

B.Kekennase, bananH-85 28 deBpanga 2011



38
NICA: works schedule
2010 | 2011 | 2012 2013 2014 2015 | 2016

ESIS KRION
LINAC + channel
Booster + channel

Nuclotron-M
Nuclotron-M—NICA
Channel to collider
Collider

Diagnostics

Powes supply

Control systems

Cryogenics
MPD
Infrastructure

Design anufe S Mount.+commis commis/opr operatic
V.Kekelidze at 108 SC JINR 23 September 2010
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 Mepcoran NaBoparopuy M —

2008 rop: 1059 = 643 (/IB3) + 416(/1®Y)
BbicBOOOXOEHO 296 WT.eanHuL,

[MpuHATO Ha paboTty 139 coTpyagHukoB (B T.4. ~50% morsioxe 35 sier)
2010 rog: 872

[lpoBeaeHa aTTecTauna 527 4Yenosek
205 Hay4YHbIX COTPYLAHUKOB
319 pykoBoauTesiea v crieynanincTos

CeropaHs B JlabopaTtopuu 150 corpyaHmkoB morsioxe 35 rer.
~ 60 - H.coTpygHUKU
~ 60 - cieymnanucrTel
~ 30 — paboyme
CtnneHgmn nm. B.U.Bekcnepa: 3 + 3 noowpuTternbHbIe
CtuneHgmn nm. M.A.MapkoBa: 2
17 rpaHToB OUNAN ona monogexn: [ - Hay4H. coTp.
6 - cneynanncTel
4 - paboymne
B 2010 r. 3awumiyerHo 2 KaHa,. U 2 [oK. guccepraymm




KoHdepeHuun n coselllaHns
B 2010

B.Kekennase, bananH-85 28 deBpanga 2011



INabopaTopuein npoBeneHo Gonee 10 KOHepeHUUi N coBeLLaHni
B Tom yncne:
20-1 banguHckun mexgyHapoaHbl ceMmmnHap rno npodbnemam usnkm
BbICOKNX 3HEprum
«Penartusucrckasa agepHasa ousmka U KBaHToOBasi XpOMOgUHaAMMUKA»

CoTpyaHukamu J1labopaTtopum caenaHo 6onee coTHU
OOKaAoB Ha pa3fnnyHbIX KOHEpPEHUMSX U CoBELLLaHNNAX

B ToM yncre Ha KOHdbepeHUUnsX:

IHEP-2010 Paris (July 22-28) —2 yCTHbIX 1 1 nOCTepHbIN goKnas
IPAC-2010 Kyoto (May 23-28) — 8 noCcTepHbIX 4OK1a40B

RUuPAC-2010 MNMpotBuHO (27.9-01.10) — 5 yCTHbIX U
12 nocTepHbIX OOKNaa0B

B.Kekennase, bananH-85 28 doeBpans 2011
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3akrno4yeHue

rporpamma passutus JI®B3 HalerieHa Ha peLLueHne
Ba)XHEULLINX BOIMPOCOB COBPEMEHHOU

Qu3nku BbICOKUX 3Heprt (PB3)

U passutne psaa MHHOBAaLNOHHbIX [POEKTOB

B €e OCHOBEe J1e)xat MHorue uageun u 4ena,
3alIoKeHHblIe akagemukom A. M. barnguHsbim

CBOEBPEMEHHAS peasin3aLnsi HaMevYeHHbIX /1aHoB
rno3sosmT Jlaboparopum 3aHSTb JINGUPDYIOLYNE [TO3ULINU B

aKTyallbHbIX HallPaB/IeHNIX NCCIIE40BaHN COBPEeMEeHHOU
PB3
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«repes rnpoLLUibIM - CKITOHUM r0J10BY,
rnepes oyayLymm — 3acyYnm pyKkaBal...»
[ eHpu Jlymc MeHkeH

Criacnbo 3a BHUMaHHNe
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