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Struktura kwarkowa j adra atomowego na przykiadzie®Fe

J. Rozynek
DIS

Hit quark has momentum
J.=Xp. (0<x<1)

Femnant

Experimentaly x = Q¥%2Mv
and 1s 1terpreted as fraction of
longitudinal nucleon momentum
carried by parton(quark)

for v 2 >Q ? — oo (Bjorken lim)

On light cone Bjorken x is defined
as x =j*/p*where p*=p° + p?

Rescaling inside nucleus
FA(x)= FXM/M(X)] + F7(x)
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J.Dabrowski & J.Rozynek

Sources of iInformation on Vsn :

Associated production of X

Strangeness exchange reactions
2 atoms
>N scattering



The hypernuclear mass {(Mpygy) m the (7 K} reaction
was calculated by the following relation:

; v e 22 . - )
Mgy=E,-My—Ep) —p_+pir— 2ppircosf.r).
(2)
where E_ and p_ are the total energy and momentum of a

pion; Ep and py are those of a kaon. My 1s the mass of a
target nucleus and # 15 the scattering angle of the reaction

The measurad inclusive (7 K7) spectra are presented as a
function of the binding energy (Bs-} of the X7 hyperon
wluch was defined as

BE' = j”{}-l—’i + A»:f:g;— - ﬁile', {_:"*}

where M ,_; 15 the mass of a core nucleus at its ground state
and Ms- 1s the mass of a &7 hyperon.




Kaon spectrum from (1t,K=) on 23 at 6,=6°at p,=1.2 GeV/c.
Datafrom P.K.Saha, et al., Phys.Rev.C 70, 044612(2004).

J.Dabrowski,J.Rozynek, Int,Journ.Mod.Phys.16,603(2007)
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Badanie struktury jader najcicezszych

IM. Kowal, Z. Patyk, O. Parkhomenko, J. Skalski, R. Smolanczuk i
A. Sobiczewskil

1) Obliczanie energii potencjalnejj ader atomowych w funkcji
deformacji: dla stanu podstawowego, dla izomerow ks ztaltu oraz dla
barier na spontaniczne rozszczepienie.

2) Obliczanie energii wzbudze n dla kolektywnych stanow rotacyjnych
| wibracyjnych.
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Fig. 22 Static spontanecus-fission bamrier calculated for the nucleus ®112 in two cases, when only the macroscopic
(Emace ) and when the total (Eye) energy of itis considered [136].




3) Obliczanie czasow

/zastosowania astrofizyczne/.

NUSTAR-SHE-D6

Doubly magic

1 Dvorak’. R. E»..nu:ken F. \ehel Z Novackov 2t
W Briichle” E. Iager M. bLlndel B. sLhausten E. Schim ‘Jl’ M.
iL 1&61'21 nin’, K. D1e~s..e.le1
P. Thérle . Y. Nagame™. Z. Qm

A TYakushev

V Gorshkov'. A Kuznetsov,

70
Hs
VAL Seme 1161]}.0*

Ch E. Dullmuu
h’ “egrzegks

‘A Tluler B W 1ers.zmsk1
JELIO:\.O‘
h Eberhards’.

U \Imm.h Garching, Geruany: G‘wI Darmstadt, Germany; *ITNE. Dy nbna, Fussia PEI VAL ligen Switzerland;

"LENL. Berkelev, CA. USA

r

Lz MeV]
i
L]
3
Yoy
LY
'
7
Sy
i
&
i

168 170

Figure 1: Q4 values from theue*.:al calculations and ex-
perimental data; the value for ~ “Hs (open square) 1s from
this work.
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Tab.1. Decay properties of Hs and 5g nuelei

zycia narozpad o oraz spontaniczne rozszczepienie

Z A Decay mode | Half-life Es
108 | 260 o - 9.07=0.03
§.92+0.03
108 | 270 e - 8.890.03
106 | 2653 +2.1 5.68=0.04
o 149 4, s
106 | 266 SF
-1-1-1- 43 ms

The o—decay energy of doubly-magic s s in good
agreement with theoretical calculations, 11.}11::].1 take into
account shell stabilization of deformed nuclei ' "Hs is the
first expernimentally cbserved even-even nuclens on the
predicted N=162 neutron shell.
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Badanie rozktadu g esto sci jgdra atomowego przy pomocy

antyprotonéw
IS. Wycechl.

Nuclear capture of antiprotons: the 7 emission question

5. Wyeech
Soltan Institute for Nuclear Studies, Warsaw, Poland

The charged pion emission following nuclear p capture may be used to determine the properties
of neutron skin in nuclei. It 15 shown that this method may become very powerful provided it
determines more than the asymmetry and the ratio of 77 and 7~ emission rates,

FIG. 1. Probability densities for the nuclear p capture in S region, given by the product B3 p{R)P:(R}P-(R) in eq.3. K is
the radial distance. The captures from atomic states studied by: Xeravs, meson emissions, radiochemistry are more and more
peripheral. All these capture regions are & 2 fin deep. but to make the plot more clear only the center of the region involved
in RIKEN propoesal [53] is marked. The in-flight experiments marked by AIC [6] will test more central naclear regions.
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Wyznaczanie energii wiazania i czasow zycia
dla egzotycznych jader atomowych

I1Z. Patykl.

1) Obliczenia energii wi gzania jader atomowych.

2) Obliczenia czasow zycia na wychwyt elektronu,
rozpad (3, B* oraz rozpad o dla atomow

oboj etnych oraz dla jonow helo- i
wodoropodobnych.

3) Pomiar mas | ader atomowych i czasow zycia
metod g Schottky | TOF.

4) Jednym z gtdwnych celow oblicze n i pomiarow
zarOwno energii wi gzania jak i czasoOw zycia s g
zastosowania astrofizyczne.



Measured Mass Surface

About 1/3 of all known masses
were covered in one experiment

Typical mass accuracy 1.5 107
Mass resolving power 2 10 ®reached

275 new masses determined
More than 300 improved values
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Proton Number

nuclides with
known
masses

Neutron Number ————

Yu.A. Litvinov et al., Nucl. Phys. A756 (2005) 3
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STRATEGICZNE PLANY BADAWCZE
POLSKIEJ FIZYKI JADROWEJ (2007-2016)

(Teoria | eksperyment)
BADANIA PODSTAWOWE

"2007 "2008 "2009 "2010 2011 2012 "2013 "2014 "2015 2016

sSIS@GsI

strukturajadeler jadra w warunkach FAIR
atomowych | ekstremalnych Legnaro, Jyvaskyla, RIA
oddzialywania
migdzynukleon
owe SLCJ
struktura stanow FAIR

wbudzonych SRR

Legnaro, Jyvaskyla, RIA

procesy stabe - podziemne lab. niskotiowe (Sieroszowice) |




Temat Nazwisko(a) Projekt
Struktura kwarkowa jadra |J. Rozynek i G. FAIR
atomowego na przyktadzie | Wilk
SﬁFe
Produkcja oraz potencjat J. Dabrowskii J. FAIR
oddziatywania hiperonu X z | Rozynek
jadrem atomowym (materia
jadrowa)
Badanie struktury jader M. Kowal, Z. SHE/NUSTAR
najciezszych oraz Patyk, J. Skalski,
mechanizmow ich syntezy | O. Parkhomenko,
R. Smolanczuk i
A. Sobiczewski
Badanie rozktadu gestosci |J. Skalski, R. AIC/NUSTAR
jadra atomowego przy Smolanczuk, S.
pomocy antyprotonow Wycech,
Wyznaczanie energii Z. Patyk ILIMA/NUSTAR

wiazania i czasow zycia dla
egzotycznych jader
atomowych




