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Polish neutrino group

- 2000 — during Krakéw Epiphany conference start of the
Polish neutrino group (Katowice, Krakow, Warszawa and
Wroctaw), idea to join together one of CNGS neutrino
experiments

* since 2001 — work for the ICARUS exp., participation in the
detector tests in Pavia

« 2006 — entire Polish neutrino group joined T2K experiment
* regular meetings: ~ twice per year

« common proposals to funding agencies,

« organization of 2 Epiphany conferences (2006 and 2010),
neutrino sessions during Matter to the Deepest conferences,
Max Planck Symposium and Winter Students School (2009)
* Presently: 38.4 FTE, including 13.3 PhD

« 15 PhD theses completed, 7 ongoing, >20 diploma theses
 outreach for local communities
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Neutrino physics in Poland

> T2K

> ICARUS

> Gerda

> Borexino

> SK/MINOS

> LAGUNA / LAGUNA LBNO
> ISOTTA

» SUNLAB

> Theory
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The TokaizKamioka (T2K) Experiment T2/

-
Gdansk

Polish participation since 2006

) ® Szczecin Bydgoszcz Biatystok
- -

Institutions in Poland: poznar I
> Katowice: US R LédZK_l b
> Krakéw: IFT PAN @ g
> Warszawa: NCBJ, PW, UW @

> Wroctaw: UWr
Participants:

> 21 staff, 9 Ph.D. students
> PhD thesis (diploma thesis): 10 (5) completed, 9 (2) ongoing
Main contribution to:

> Design optimisation, construction, installation, maintenance and software of SMRD
subdetector in the near station ND280.

Cost of detector components (~ 350 000 PLN, ~ 100k CHF) + 16 man-months for
the installation, 22.5 months of technical support during construction

Main responsibilities at present:

> Software development and analysis of ND280 data
> Participation in the data taking, regular and expert shifts
~ Financing - adequate:

> First grant 2007-2011 (including extensions)
» NCN grant,2012-2014
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T2K — Polish contribution: SMRD subdetector

- Detector design

® optimisation of modules’ placement
(MC studies)

® MPPC measurements
® cooling system optimisation
® temperature measurement

® construction of mechanical support
for modules

Installation

Software calibration and reconstruction
Efficiency analysis

Expert shifts

[ I A N

RECFA, Krakéw, May 2012



T2K — Polish contribution: ND280 analyses

Cosmic muon in SMRD
® MOdeI I lng neutr"no ln"'er‘act'ons : ventnumber : 0 | Partition : INVALID | Run number : 1916 | Spil - INVALID | SubRun number 0 | Time Stamp : 1257572329

development of the neutrino
interaction simulation package -
NuWro

® CCQE and CCn° reactions studies
® Cosmic muons
® Out-of-bunch bg studies

® Neutrino interactions before near
detector

® Magnet and ECAL bg studies

Interaction vertices of muons entering the

Magnet muon contamination in the tracker i
detector from outside
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ICARUS T600 (LAr TPC) experiment in LNGS

. Participation since 2000

-
Gdansk

Institutions in Poland:

> Katowice: US

) ® Szczecin Bydgoszcz Biatystok
g - -

> Krakéw: IFJ PAN R |
» Warszawa: NCBJ, PW i e N
F PGI"ﬂCiPGﬂTS . Katowice )
4 8 ‘(rakéw

> 10 staff, 4 students, 1 support
> PhD thesis (diploma thesis): 5 (13) completed, 1 (2) ongoing
. Main contributions:

> Work on the installation of the detector in the Gran Sasso laborator , modification and tests of
electronic read-out units, installation and tests of read-out chain - 11 man-months

> Construction of the equipment for wire production ~ 350k PLN (~ 100k CHF),
> Analysis of EM cascades and piO production with test data (published)
~ Main responsibilities at present:

» Work on the automatic reconstruction of the events, 2 persons working permanently in Gran Sasso,
1 paid with Polish funds - 18

Visual scanning of collected events and participation in data taking,
> Pi0 analysis with CNGS data
~ Financing:

» 2002-2008 (with extensions), adequate

> 200952011 without financing, participation possible thanks to Italian support (FAI funds, no running
costs),

6rant for 1 person, 18 months, working in Gran Sasso
> Proposal submitted to NCN, financing for 2012-2014 asked
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ICARUS: Polish equipment for wire production
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LAr-TPC: event reconstruction (Run 9927 Event 572)

12.5 m
Total visible energy D GeV
c Estimated p, ~ 12.3 Gev/c
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Participation since 2005

_  *Szczecin Bydgoszcz Biatystok
) - - 4

Institutions in Poland:

> Krakow: IE UJ
Participants:

> 3 staff, 1 PhD student, 1 support
> PhD thesis: 2 ongoing
Main contributions:

WARSZAWA
o
rédz
o

\ Wroctaw Lub.lin
. Kielce
-

> Investigation of new background reduction techniques,
- behavior of noble gases at cryogenic temperatures,
- radioactive ions in cryogenic gases,
- surface cleanliness of Cu/steel/Ge and removal of radioactive traces
» LArGe — construction of the detector,
> LArGe - implementation of the slow control system,
> Analysis of the data (GERDA/LArGe),
> Participation in the data taking (GERDA/LArGe),
Financing:

» NCN grant (2011-2014), adequate
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GERDA Phase | Is running!

Enriched detectors, 3.801 kg x year

T 10— Blinded region
% _ QBB = 20 keV
S s
3 - Analysis region
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_Participation since 1995 @

) ) ) | Q ‘ el BriSonee Biatystok
_Institutions in Poland: & 1 e :
5 ‘ 4 B TN i

E

» Krakow: IF UJ
_Participants:

> 3 staff
» PhD thesis (Diploma thesis): 3 (5) completed
~ Main contributions:

> Background reduction,
> Detector radiopurity control,
» Neutrino speed measurement (hardware),
Data analysis in various aspects,
> Participation in the data taking,
_ Financing:

> Proposal submitted to NCN, financing for 2012-2014 asked
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The Super-Kamiokande (SK) Experiment

) ® Szczecin Bydgoszcz Biatystok '
> . -

IMB - First neutrino experiment with Polish participation (D.Kietczewska, UW)
SK - participation from the beginning, (D.Kietczewska, UW)

Institutions in Poland:

> Warszawa: NCBJ
~ Participants:

> 1 staff

"~ Main reponsibilities:

>Analyses searching for neutrinos from Dark Matter interactions (PhD thesis)
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The MINOS/MINOS+ Experiment

50 100 km
It
50 100 mi

vl . Gda:'\sk - :1.
‘R * Szczecin Bydgoszcz ‘-”ia*\!’StC.“<"-\j
~  Institutions in Poland: wancaann
{ £6dz
> Warszawa: UW | wrodaw LR
[ PartiCiPGNts: ﬂ\:\\\ l?ato\':'ic(_: K.rakéw /
> 1 staff

1 diploma thesis completed, 1 ongoing
" Main contribution:

>Developmen1' of track reconstruction
> Tau Appearance study
"~ Main responsibilities:

> Event scanning
>Par"ricipa1'ion in data taking
~ Financing:

> Grant from Ministry of Science
and Higher Education
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LAGUNA

: = Lagvna

LAGUNA: Large Apparatus for Grand Unification and Neutrino Astrphysics: .

« FP7 funded LAGUNA ,Design Study” proposal (2008-2011). Grant 5 ek |
Agreement No. 212343. “smein s
* Detailed investigation of the feasibility of a deep underground ,megaton- R A
scale” detector. Three technologies (Water Cerenkov, Liquid Argon and — " Lubiin
Liquid Scintillator) and seven potential European sites (Sieroszowice in o
Poland) considered. & “giroon

" Institutions in Poland:

» Krakéw: IFJ PAN, coordinating participation of Polish neutrino groups
» Wroctaw: KGHM Cuprum (industrial partner)

Main contribution / main responsibilities:

> Full feasibility study for Sieroszowice site including geomechanical
simulations, safety, environmental and socio-economic analysis, and cost
studies

» Outreach - documentation for general public

Financing:
» FP7 grant, (2008 - 2011)

(continuation with LAGUNA LBNO: 2011-2014)
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SUNLAB (Sieroszowice UNderground LABoratory) — in the Polkowice-Sieroszowice

copper mine
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TECHNICAL FEASIBILITY FOR DETECTOR GLACIER (STAGE I, CIVIL WORKS)

SAFETY AND TECHNICAL ASPECTS VENTILATION

P=WIl SHAFT

ACCESS RAMP (~630 m LONG)

VENTILATION=ACCESS RAMP (~500 m I_ONG)
CIRCUMFERENTIAL GALLERY (~245 m LONG)

ACCESS GCALLERY TO "0" LEVEL (-1[}5 m I_ONG)

ACCESS GALLERY TO "—1" AND =27 LEVELS (~335 m LONG
ACCESS RAMP TO "—1" LEVEL (~1'5'5 m _ONG)

ACCESS RAMP TO "—2" LEVEL (~Z90 m LONG)
VENTILATION GALLERY (m330 m LONG)

MAIN COMTROL — OFFICE, ELECTRCNICS (~40 m LONG)
LOW BACKGROUND LABORATORY (~20 m LONG:I

CLEAN ROOM (~65 m LONG)

VENTILATION—AIR—CONDITION CAVEIN (~85 m _ONG)
STORAGE AREA (~80 m LONG)

FCOSSIBLE SITE OF ADDITIONAL CAVERNS

(not take into consideration of costs estimation)

GLACIER caverr (~181 775 m° VC}LUME)

ACCESS RAMP TO EMERGEMNCY TANKS (~1220 m LONG)
TURNING RAMP FROM EMERGENCY TAMNKS (m4-25 m LONG)
OVERFLOW CHANNEL ~0O EMERGEMCY TANKS (~120 m LONG)
EMERGENCY TANKS CAVERNS (~171 000 m’ VOLUME)
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The laboratory ventilation system (red arrows — fresh air)

) oty December 2009 W.Pytel, KGHM Cuprum, December 2009 _
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SUNLAB: project of the Polish underground laboratory

WYROBISKO KOPALNI
115.0 57.0

Expressed interest from 12 Polish ¢ * | |
research institutions

Location in the salt layer of the

thickness of 70-100m, at the depth

of about 1000m, in a very low

natural radioactivity environment labor atorium ArDM |
WYROBISKA LABORATORIUM

Conceptual design and cost T T e e e T
estimate of small laboratory

(main experimental hall: 30m SCHEMAT. Wyrobiska laboratorium - wariant 5

long, 7m wide and 8m high) has
been done spectrum gamma - In situ

Laboratory oriented towards
studies of isotopic pure materials,
calibration of dosimeters and
dark matter searches

Proposal accepted in the Polish 0,04
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ISOTTA (ISOTope Trace Analysis)

Advanced Techniques for the Production, Purification and Radio-Purity Analysis
of Isotopically Enriched Sources for Double Beta Decay. The main objective of
the project is to create the conditions for the safe procurement (in terms of
radiopurity of the final source) of a large amount (at the 100 kg - 1 ton scale) o

of isotopically enriched material for the performance of a next generation Ov-  Wroctaw ® Lublin
DBD experiment. | . o

Bydgoszcz Biatystok
L -

Boznan WARSZAWA
-

Kato&’ce ke
Institutions in Poland: d<
>Ka‘rowice: US
> Krakéw: IFT PAN, UJ
> tédz: NCBJ
Participants:

> 5 staff, 1 student, support according to the tasks,
Main contribution / main responsibilities:

>Analysis of enriched samples,
>Design studies and construction of detector prototypes,
» Studies of neutron shield efficiency,
» Work for the SUNLAB location in Z6 Polkowice - Sieroszowice
Financing:
> NCBiR grant, (2012-2014), ASPERA call for proposals, project duration -
36 months, started: 01.01.2012
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RECFA, Krakéw, May 2012

Theory of neutrinos

-
Gdansk
) * Szczecin Bydgoszcz Biatystok
g - -

WARSZAWA
-

Institutions in Poland (groups):

> Wroctaw: UW e ece
> Katowice: US S crakow
Participants: | |

> Katowice: 3 staff, 3 PhD students, support according to the tasks,

> Wroctaw: 3 staff, 2 PhD students
Main contribution:

Lublin
-

> Katowice: neutrino oscillations, new physics, neutrino mass problem
» Wroctaw: neutrino interactions with nuclei, NUWRO - Wroctaw neutrino

interaction simulation package
Financing:

> Katowice: 2 NCN grants, 2010-2012, new proposal submitted to NCN
> Wroctaw: also within T2K project
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