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It is a continuation of Maria Curie’s endeavor. Expressed in her words: “It is easy to understand how
important for me is the conviction that our discovery is a blessing for humanity not only by its scientific
importance but also because it permits the reduction of human suffering and treatment of a
terrible disease. This is indeed a great reward for the years of our enormous effort”. And she also
appealed that “Therapy should be permanently backed up by scientific research without which

No progress is possible”
R.F. Mould, The British Journal of Radiology, 71, 1229 (1998)
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200 candidates from 5 continents and 40 countries: Aigierii, Bangladeszu, Belgii, Bulgarii, Burkina
Faso, Chin, Egiptu, Etiopii, Francji, Niemiec, Ghany, Indii, Indonezji, Iranu, Iraku, Jordanii, Kenii, Malezji, Nepalu, Nowej Zelandii,
Nigerii, Norwegii, Strefy Gazy, Pakistanu, Polski, Rosji, Arabii Saudyjskiej, Potudniowej Afryki, Hiszpanii, Sri Lanki, Sudanu, Szwecji,
Syrii, Tadzykistanu, Tanzanii, Ukrainy, USA, Zjednoczonych Emiratow Arabskich, Wietnamu 1 Wtoch.

e 91.5% of candidates are from abroad
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Original application was for 24 projects
Funds for 16 projects were granted

+ Iryna Ozerianska (JU/FZ-Juelich)

+ tukasz Kapton (Doctus scholarship)

+ Tomasz Bednarski (Doctus scholarship)

+ Szymon Niedzwiecki (Doctus scholarship)
+ Neha Sharma (JU/PET)

+

one of the achievements
of MPD is that we feel challanged to provide
these PhD students as good conditions as FNP does.

Supervisors:
1 Xx NCBR (INNOTECH); 5 x HARMONIA; 5 x OPUS ...

PhD students and Postdocs:
2 X PRELUDIUM
1 x FUGA (1st place in the ranking list)
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@40 publications (Nature, PRL, PL, PRC, EPJ, JPG, NIM,...
Bio-Algorithms...,Nucl. Med. Rev., Radiotheraphy & Oncology,
11 International patent applications
15 minutes / 140 ~= 6 seconds / article

1) New kind of matter ( Phys. Rev. Lett. 2014 )

-- Discovery of the Dibaryon (six quark state)
-- Search for the mesic nuclel

2) Confirmation of the primary nuclear fusion in the Sun
(Nature 2014)

3) Developement of the utterly new method for PET
-- studies of morphology and symmetries
2 International Patents granted in 2014 and
10 International patent applications submitted in 2014

4) Perspectives
(an example of future research based on the project achievements)
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So I will rather present you few highlights
But I guess, you may easly imagine  all the agonies
of having to make a choice which I experienced last week. 

Materia jądrowa Mezonowa … 40razy + 40 razy etc..�        Our group in Cracow has a leading role in this research
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What might be the discrepancy on the left side ?


The decay modes of the dibaryon
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P. Adlarson et. al Phys. Rev. Lett. 106 (2011) 242302
P. Adlarson et. al Phys. Lett. B721 (2013) 229-236

P. Adlarson et. al Phys. Lett. B721 (2013) 229-236

P. Adlarson et. al Phys. Rev. C 88, 055208
arXiv:1409.2659

P. Adlarson et al. Phys. Rev. Lett. 112, 202301, (2014)
P. Adlarson et al. Phys. Rev. C 90, 035204 , (2014)

M. Bashkanov et. al Phys.Lett. B637 (2006) 223-228
arXiv:1408.5744

P. Adlarson et. al. Phys.Rev. C86 (2012) 032201
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A, energy dependence at 83°px i
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WASA-at-COSY: Phys. Rev. Lett. 112 (2014) 202301
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LHCb: Phys. Rev. Lett. 112  (2014) 222002�WASA-at-COSY: Phys. Rev. Lett. 112 (2014) 202311


For the first time also this mechanisms …


MATTER

}m@, learyon4

-

; A < -
4 » k . "-a - ""'
T Swe 28 ' et s T
- - » ,‘ .-\x\

™ \# (f \ k-

X

¥
- e
A

-

B
g . WASA-at- COSY



Presenter
Presentation Notes
For the first time also this mechanisms …


MATTER

‘ Ty _g.""" "r; ) \'.lit
P sl =2 i

learyon ﬁ

’ r

. WASA-at-COSY |
_,h Phys. Rev. Lett.
S % 112 (2014) 202311

BeIIe 2008: Phys. Rev. Lett. 100 (2008) 142001

<4
'i
)
s LHCb 2014: Phys. Rev. Lett. 112 (2014) 222002 i


Presenter
Presentation Notes
BELLE: Phys. Rev. Lett. 100 (2008) 142001
LHCb: Phys. Rev. Lett. 112  (2014) 222002�WASA-at-COSY: Phys. Rev. Lett. 112 (2014) 202311


For the first time also this mechanisms …


2014

EXCITING YEAR
FOR THE HADRON PHYSICS



THE ETA-MESIC NUCLEUS
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Tu wpsomniec o Pelletach … ( a może ktos ma szkic albo zdjęcie ..)
TU PRZYDAŁOBY SIĘ WIDMO POKAZUJACE IDENTYFIKACJE …
Magdalena ??
Polaryzacj at Q=15  and at Q=72…


d+d — (“He-n), .~ 3He+p+m
d+d > 3He +p+m
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Upper limit of about 25 nb
WASA-at-COSY: Phys. Rev. C87(2013) 035204
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TU JESZCZE WYPISAC WCZESNIEJ JAKIE SA MOŻLIWE INNE REAKCJIE….
MAMI …. Gamma + X  ….�GSI …….
J-PARC….
COSY …. 


@40 publications (Nature, PRL, PL, PRC, EPJ, JPG, NIM,...
Bio-Algorithms...,Nucl. Med. Rev., Radiotheraphy & Oncology,
11 International patent applications
15 minutes / 140 ~= 6 seconds / article

1) New kind of matter ( Phys. Rev. Lett. 2014 )

-- Discovery of the Dibaryon (six quark state)
-- Search for the mesic nuclel

2) Confirmation of the primary nuclear fusion in the Sun
(Nature 2014)

3) Developement of the utterly new method for PET
-- studies of morphology and symmetries
2 International Patents granted in 2014 and
10 International patent applications submitted in 2014

4) Perspectives
(an example of future research based on the project achievements)
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Materia jądrowa Mezonowa … 40razy + 40 razy etc..�        Our group in Cracow has a leading role in this research
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4p—"He +2¢" +2v,

p+p—"H+e +v,
solarsystem.nasa.gov




ARTICLE

doi:10.1038/naturel3702

y?/d.o.f. = 172.3/1147
N o — pp v: 144 + 13 (free) — 210pg: 583 + 2 (free)
eutrl] — "Be»:46.2 £ 2.1 (constrained) —— 74C: 39.8 + 0.9 (constrained)
— pep v: 2.8 (fixed) Pile-up: 321 £ 7 (constrained)

t —— CNO v: 5.36 (fixed) — 210Bj: 27 + 8 (free) h S
prO On‘ a — 214Pb: 0.06 (fixed) = BKr: 1 £ 9 (free) e un
Borexino Collaboratio 104k

pp v
s 10°= /
E , 140 ,-"
In the core of the St E 10°E / sen into helium. The
primary .reaction 1< - 10 :E f: Synthetic 210pg CNO v . ino. These so—ca‘ued
pp neutrinos consti S = [ pile-up | Kr tted in the reactions
that follow. Althou T 4L / - z10gj |wclear origin of the
Sun’s energy and ¢ E EE / __?_Be v i | ‘usion have hitherto
eluded direct detec 5 41 - 4 about 99 per cent of
the power ofthe St o = SN ¥ iS.
% 1072 E L4 \\ |
We have known for 75y E 103 _E A A\ v ._______h no flux is (6.6 = 0.7) X
from the fusion oflightn W = 214ph T:"‘“ﬂ rediction of the standard
is transformed into heliu 107 = N0 em ™ s,
reactions releasing 26.73 . ]:_ I I I I | \\ 1s with a direct glimpse at
ized as 10950 200 250 300 350 400 450 500 550  “shiningandstronglyre-

1e entirety of the Sun’s en-
= fer the total energy radiated

by the Sun, 3.84 X 10* ergs~'. However, because photons produced in
The cvcle heoins with the fusion of two nrotonsinto a deuteron. which  the Sun’s care take a verv long time (at least a hundred thousand vears:

28 AUGUST 2014 | VOL 512 | NATURE |
©2014 Macmillan Publishers Limited. All rights reserved

Energy (keV)
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AX, :m
new paradigm MY - "
Crystal —> Polymer
Energy 2> Timing
High granularity - Low granularity oM oM
High efficiency - Low efficiency
Photoeffect > Compton scattering
Low acceptance > High acceptance
Analog electronics - Digital sampling in voltage domain
Triggering —> Triggerless DAQ
...... - Opportunity for simultaneous PET and CT
Sofar: =000 e 3 I()pportumt}( for simultaneous PET and MRI
. _ _ ess expensive
Slgma(TO F) — 100pS ’ = Opportunity for morthometric imaging

Sampling in voltage domain
with precision of 21ps (sigma)
for 10 Euro per sample;
Triggerless DAQ);

J-PET: Nucl. Instr. & Meth. A764 (2014) 317

J-PET: Nucl. Instr. & Meth. A764 (2014) 186

J-PET: Radiotheraphy and Oncology 110 (2014) S69
Patent WO2011008119 (2014)

Patent W0O2011008118 (2014)

10 International patent applications (2014)



Utterly new concept
Experts do not accept it !

KAPITAL LUDZKI Projekt wspoffinansowany przez Unie Europejskg Ry ST
NARODOWA STRATEGIA SPAINGEE] w ramach Programu Operacyjnego Kapitat Ludzki FUNDUSZ SEOLECZNY Dl

numer umowy: Umowa nr CITTRU/061023/01/10/2009
platne ze srodkow: budzetu projektu Kompas innowacji (PSP:S/FS0/0023)
Jednostka organizacyjna: CITTRU

Warszawa, dnia 17 listopada 2009 roku.

Recenzja wniosku patentowego nr 9534/09

»Urzadzenie matrycowe i sposob do wyznaczania miejsca i czasu reakeji kwantow gamma oraz
zastosowanie urzadzenia do wyznaczania miejsca i czasu reakeji kwantéow gamma w emisyjnej
tomografii pozvtonowej”™

Kierujac sig obecnym stanem wiedzy, zarowno z zakresu dostepnych technologii, jaki 1 podstaw fizyki
uwazam, ze proponowane rozwigzanie nie nadaje si¢ do zastosowania w praktyce. Przedlozony wniosek
przedstawia ogolna definicje tomografii pozytonowo emisyjne), natomiast w dalszym jego czesci

proponuje rozwigzama, Ktore swiadcza o niezrozumienmu zasady dziatanmia ukiadu detekcymego
bedacego fizyczna podstawa dyskutowane) metody obrazowania, czyh detekeji kwantow anthilac)
gamma o energi 511 keV.


Presenter
Presentation Notes
Pierwszy komercyjny PET-TOF zbudowany w 2006 roku przez firmę PHILIPS i oparty na kryształach LYSO osiągnął rozdzielczość pomiaru czasu przelotu wynosząca 650 ps (FWHM). W 2008 SIMENS zbudował prototyp wykorzystujący kryształy LSO, dla którego rozdzielczość pomiaru czasu przelotu zwiększono do ok 550 ps, co odpowiada przestrzennej rozdzielczości rzędu 8cm na linii LOR. W tym kontekście warto podkreślić, że rozdzielczość pomiaru TOF wynosząca 650 ps dla skanera PHILIPS GEMINI pozwala na zmniejszenie aktywności radio-farmaceutyków podawanych pacjentowi do 200 MBq w porównaniu z 500 MBq potrzebnymi dla konwencjonalnego skanera niewykorzystującego TOF.
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Such detector as a promising possibility for PET was describet in this year NuPECC report ….
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New idea... BREAK THROUGH

precision of 21ps (sigma) for 10 Euro per sample



J-PET: Nucl. Instr. & Meth. A764 (2014) 317
J-PET: Nucl. Instr. & Meth. A764 (2014) 186
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@40 publications (Nature, PRL, PL, PRC, EPJ, JPG, NIM,...
Bio-Algorithms...,Nucl. Med. Rev., Radiotheraphy & Oncology,
11 International patent applications
15 minutes / 140 ~= 6 seconds / article

1) New kind of matter ( Phys. Rev. Lett. 2014 )

-- Discovery of the Dibaryon (six quark state)
-- Search for the mesic nuclei

2) Confirmation of the primary nuclear fusion in the Sun
(Nature 2014)

3) Developement of the utterly new method for PET
-- studies of morphology and symmetries
2 International Patents granted in 2014 and
10 International patent applications submitted in 2014

4) Perspectives
(an example of future research based on the project achievements)
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So I will rather present you few highlights
But I guess, you may easly imagine  all the agonies
of having to make a choice which I experienced last week. 

Materia jądrowa Mezonowa … 40razy + 40 razy etc..�        Our group in Cracow has a leading role in this research
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simultaneous PET-CT scan: PCT/EP2014/068363
and
simultaneous PET-MRI scan: ec1/EP2014/068373
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petct_animation41_loop.mp4 Z’ojenie_ PET_MRLavi
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Tu napisać dużymi literami   ¾  ORTHO….   ¼ para…..
Dorobić przypadki żeby się rozpadało na 3 fotony    i  dorobić przemiane !!!  (na przykład napis p-Ps na o-Ps ) się zmienia ….
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Heavy lon Laboratory in Warsaw
NCBR (44Sc)

National Hadron Therapy Center
In Cracow

Swierk Computing Centre



Workshop on basics of data analysis using ROOT:
an object-oriented framework written in C++




General tele-symposium in the framework of the International PhD Studies
In Applied Nuclear Physics and Innovative Technologies
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Few highlights presented were:

-- Fantastic group of PhD students and Postdocs...

-- Discovery of new kind of matter in the form of dibaryon...

-- First evidence for the neutrinos from the primary fusion

-- J-PET project ... 100ps .. Unique posiblities for PET/CT,
PET/MRI; new concept for the morphometric imaging ....
This concept and detector opens us possibilities
for bio and medical physics research and also for the research
at the frontier of basic physic for studies of discrete symmetries
as e.g. time reversal symmetry ....

| am more than excited with this future posibilities,

| am almost ionized when anticipating the future
reserach opened by our present achievements within
this project....©

ALL THIS IS POSSIBLE TO VERY LARGE EXTENT DUE THE
SUPPORT FROM ENP...
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