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The ATLAS detector is the big one
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The ATLAS detector works very good !

ATLAS is running smoothly 
with > 95% data taking efficiency. 
Recorded physics rate is 300Hz. 
The first 1/fb of data was 
recorded by June 17th. 
Already it has 2/fb. 

It will be 3/fb very soon! 



http://indico.cern.ch/conferenceOtherViews.py?view=standard&confId=100963

Just example of ATLAS physics topics



Another view on ATLAS physics topics
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JINR in ATLAS Physics

Some examples of our recent results:

1. New gluon PDF for LHC energies 
2. Excited chiral vector boson search
3. 5Q-state search
4. Ultra-peripheral HI collisions
5. Other activities (ρ-meson, tt-resonance, heavy 
and charged Higgses, SUSY, heavy baryons, etc) 
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Gluon PDF for the LHC physics

V.A.Bednyakov, A.A.Grinyuk, 
G.I.Lykasov, M.G.Poghosyan, 
Hep-ph/1104.0532 (2011) 
(talk given at the PLHC-2011)

Gluon PDF (unintegrated) are modified at low intrinsic transverse momenta. 
It allows satisfactory description of  the inclusive spectra of charged hadrons 
produced in central pp-collisions both at low pt (SQCD) and large pt  momenta 
(perturbative QCD). 

SQCD (quarks) - Dual Parton Model 
(DPM) without the gluon inclusion.
 
SQCD (gluons) - DPM including the 

emission of soft gluons and 
the QCD saturation effect  for 
 the gluon density. 

There is «Above ATLAS and CMS» physics 
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Chiral extra vector bosons

For the first time a search for chiral vector W*- and Z*-bosons 
was carried out at the LHC. The inclusive high-mass lepton pairs 
production (pp→W*/Z*X→ℓℓ'X)  was studied by JINR-ATLAS people 
(together with PINP) and unique low mass limits were obtained (and 
published):         1.15 TeV for W* and 1.35 TeV for Z*-boson.
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Chiral extra vector bosons

The idea of the chiral vector bosons was born in Dubna 
(M.Chizhov), it was proposed for ATLAS, it was accepted by the 
collaboration and it was realized under leadership of JINR physicists. 
There is no relavant investigation in other LHC experiments.

There are different classes of theories (String and GUT, alternative EW-
breaking, exitation in ED and technicolor) all motivated by the hierarchy 
problem, which predict these new vector extra bosons (weak-doublets) with 
masses not far from the electroweak scale. 

These bosons have new unique property — they change chirality 
during interaction with matter, and have another angular distributions. 

Z
L

L L

L
Z*R

L L

R



15.09.2011 V.A.Bednyakov, JINR SC-110 10

Large sample of about 90 million of minimum-bias events corresponding to 1.3/nb integral 
luminosity has been analyzed. Clear signals from known narrow resonances K*(892), Φ(1020), 
Λ and Λ (1520) were observed. No indication on 5Q state Θ+ in pK mass spectrum was found. 
(ATL-COM-PHYS-2011-420).

Search for exotic 5Q Θ-baryon

Preliminary
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Muons in Ultra peripheral collisions

Conference note based on ATLAS-COM-PHYS-2011-461 is under 
discussion.

Ψ

Preliminary
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Other ATLAS activities at JINR 
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Two ATLAS meetings in Dubna

This is the SECOND 
meeting of HGS5 
ATLAS WG in Dubna. 
It was very successful 
and useful for our team. 

Thanks to LIT and 
V.V.Korenkov
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JINR in Deletion service.
(ATLAS Computing TlM)
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 Tier 3 JINR monitoring.
(ATLAS Computing TlM) 

JINR Team 
monitors

Infrastructure, 
loading, 

data transfer, 
data access, 

jobs ...
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Remote access in JINR. 
(ATLAS Computing TlM)

Thanks to LIT
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Discussions of ATLAS physics run  
permanently at JINR
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JINR in ATLAS Upgrade

In particular it concerns:

1. Magnets  
2. TileCal 
3. Muon Spectrometer
4. LAr EndCap
5. IBR-2M tests, etc 
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Pile-up Challenge 
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LHC Upgrades 
   The plans for increasing the integrated luminosity of the LHC  beyond its 
nominal parameters are well under way. The first upgrade (2013) is based on 
improvement of the  collimation system  (today ~0.2 Inorm, allows only 40%@ 
7TeV), probably the most limiting factor at present. This will allow to reach and to 
pass the nominal 1034 cm-2 s-1. Other improvements (2016) in the injector chain 
(Linac4, PSB at 2 GeV, SPS upgrade)  and in  the LHC ring (a new cryo-plant for 
cooling of SC RF cavities, removal of radiation limitation in electronic equipment, 
etc.)  should be able to bring us around 1.7-2 1034  cm-2s-1. Then, in the longer 
term (beyond 2016) a major upgrade involving:  

•  New Inner Triplets and insertion magnets
•  A revision of the matching region and of the corrector system
   Crab Cavities to allow full exploitation of the low β* of the new triplets
• New cryo-plants dedicated to the cooling of the new magnets and       
cavities

    The implementation of this new scheme accompanied by other possible 
improvements under consideration (shorter bunches, etc.)  should allow a peak 
luminosity of ~ 5 1034 cm-2 s-1 and improved luminosity lifetime. 
       Beam energy increase to 16.5 TeV (beyond 2030) is under study…
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ATLAS Upgrades Schedule (2)
Phase 0
 Many minor changes/fixes, a major one – fwd beam-pipe replacement (all Be):
    - reduces muon backgrounds by factor 2 (cheap solution);
    - makes space for a new layer of pixel detectors (b-layer).
Phase 1 
Inner detector: a new b-layer (IBL), stave structure inside the old one, 160 MHz 
readout and (CO2) evaporative cooling, smaller beam-pipe (R=29→25 mm):
    - will improve the vertexing performance because of proximity to beam;
    - backup in case of problems with current b-layer;
    - TDR is being prepared.
Several sensors considered: planar Si (thinned or not, n-in-n, n-in-p), 3D or 
diamond.
Muon detector: a new small wheel and new L1 electronics in barrel:
    - requires understanding of the cavern background;
    - requires understanding of the present performance and performance of 
the upgraded detector.  

ATLAS Upgrade LoI for Phase II is in preparation.
                                       



Magnet System Upgrade

A.Cheplakov, 21/06/2011, PAC, JINR Dubna 24

       “Since the start of ATLAS construction JINR has made a major 
contribution to realization and  commissioning of this unique and world 
record size device, providing skilled manpower to the on-surface cold mass 
integration and underground installation of the toroidal magnets, as well as 
guidance of other important hardware produced in Russian Federation. 
      Based on the success of the ATLAS-JINR collaboration we support other 
projects like the installation of safety valves on the LHC dipoles.”    (H.H.G. 
ten Kate - PL)

Requested resources:



TileCal Upgrade Program
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C r o s s s e c t i o n

Drawer

Module

Scintillating tile
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Barrel
Extended barrel

3 - i n - 1 b o a r d

H V - b o a r d

H V - b o a r d

P M T f i b e r sl i g h t
m i x e r

3 - i n - 1 m o t h e r b o a r d
d i g i t i z e r

i n t e r f a c e b o a r d

   What is planned to do:
 Drawer mechanics – smaller size

   PMT dividers - better linearity  

   New Front-End electronics -  3-in-1 / ASIC / QIE designs  
•  Main and Link boards
•  High Voltage Power Supply for PMTs
•  New Low Voltage Power Suply (LVPS) 
•  Off-detector electronics
•  System test slice using existing hardware and emulators 
   (Stockholm) 
•  Demonstrator project 

Item Time period Manpower Resources 

Development, construction, testing of LVPS 2011-2013 2-3man/year 150 k$

Test-benches construction for new LVPS and electronics 2011-2014 2-3man/year 400 k$

Radiation tolerance tests of new electronics 2012-2017 2-3man/year 300 k$

Production/test of 4-5 drawers (new FE&ROD) 2014-2018 2-3man/year 250 k$

Final tuning/testing (in labs, test-beam) and installation 2019-2023 3-4man/year 350 k$



ATLAS Muon Spectrometer Upgrade
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Muon Group Upgrade Plans

Short term (2011-2012) - define which resistive Micromegas technology should be  
  used for the upgrade.

Mid term (2013-2014) - installation of MM chamber during shutdown in 2013;
- radiation tests of resistive MM technology (to neutrons);
- ageing tests.

Long term (2014-2018) - production of MM chambers for 2 small wheels (100 m2) 
      to be replaced during the shutdown in 2017-2018 

Total cost estimation for 2012-2017 – 210 k$. 

MM test set-up construction at JINR (2012-2013)    35 k$/year 70 k$

MM aging tests and assembling  at JINR (2013-2017)    10 k$/year  50 k$

Scientific contacts (2012-2017)     15 k$/year  90k$



HiLumi ATLAS Endcap Project



HiLumi Experiment at Protvino 

A.Cheplakov, 21/06/2011, PAC, JINR Dubna 29

Preliminary results :
  Positive ion build-up effects at high beam intensities are 

observed;
  EMEC and HEC will definitely meet HI-LHC radiation load;
  FCAL needs further study (2 runs more in 2011-12);
  Pulse shapes follow the expectations from simulation
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Resources (2012-2016, 1-2 man/year):
- a new FEB: preamlifier,  preshaper and trigger driver – 240k CHF



IBR-2M for HI-LHC
     High flux pulsed JINR IBR-2 neutron reactor was widely used in 
90s for irradiation tests of ALL components of ATLAS calorimeters 
(including cold electronics immersed into the LAr cryostat).

  Successful  collaboration work was established with MPI (Munich), 
Canadian Institutes, Arizona,  Grenoble, etc. (Several NIM publications, JINR 
award...)

No other place to go for future tests of ATLAS components: 

  3·1017 n cm-2 in two weeks time;
  20cm x 40cm direct beam aperture.
 
List-to-do: shielding, Ge-detector (from the Collaboration), frame extension,
                   remote manipulator, cryogenics, etc

30A.Cheplakov, 21/06/2011, PAC, JINR Dubna

Cost   estimate : 4-5 man/year & 200k$ in 2011-12 for infrastructure
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ATLAS Upgrade for HI-LHC
• ATLAS Upgrade program for HI-LHC in ATLAS is shaping up…
• No deficit of ideas/proposals but a lack of resources  

A search for complementary resources:

- Started by ATLAS collaboration in Dubna (October, 2010)

- 2nd Brainstorming workshop on upgrade technologies and applications using 
EU-funding, held in Glasgow University 27-28 May, 2011

 Good examples of the Knowledge Transfer:  
- ESA, GU (Easy Access), Weizmann Institute, Institute of Cancer Research
- CERN OpenLab - running project: 

- partnership with ORACLE, Siemens, HP, Intel
- GRID, SCADA…

 Next steps in ATLAS:
-  ATLAS Technology Application Catalog (database for technology portfolio)
-  ATLAS Technology Lab (assistance in technology development, impact  

                   analysis, promotion)
-  ATLAS Project Office (assistance for EU applications)
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Conclusions

    ATLAS detector is demonstrating an excellent and stable 
performance since 2009.

Many physical results have been already obtained and 
presented at summer-2011 conferences.

Dubna participation in physics analysis is growing up, we 
already have some important results at the collaboration 
level.

ATLAS Upgrade project becomes an important part of JINR 
activity.
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Thanks a lot 

for your attention !

Many thanks for A.P.Cheplakov. His two 
recent talks, at JINR PAC (21.06.2011), and 
at 15th Lomonosov conference (18.08.2011) 

were used in this presentation. 
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Chiral extra vector bosons
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