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Wydawca:
 Instytut Matematyki i Fizyki , Wydziae3 1 ET OOOO1 pPpwbw( O6Nadbl UDE
Politechnika Bydgoskaim.) EOEwbw) yEU4A1 NEw¥ OPEEI EODEIT
. E E & ByHgeski Polskiego Towarzystwa Fizycznego

20 EEOQwWxUONI OUwOOEeEEOPwWhbwlI EAENEDO®
f )EEI Ow2bDGEOPEO
1 Natalia Kruszewska

9ENY EPI wOEWOOEEEEI 0o
9 Erixson (Wikipedia - licencja otwarta)
Druk:

f Wydawnictwa Uczelniane Politechniki Bydgoskiejim.) EOEwbw) Yy EUAT NE wY
kich w Bydgoszczy, Sucha 9B, 85796 Bydgoszcz http://wu.utp.edu.pl/
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Uniwersytet Kazimierza Wielkiego

Collegium Medicum
40ppPl UUAUI OUw, POOEeENE w:




47.: EAUA &QEUUE&Exo 0¥ OOEGCAEA @omwcph

"UACIT Ol

Patronat Honorowy

Minister
Edukacji i Nauki

POMORZE

& Wojewddztwo
KUJAWY Kujawsko-Pomorskie

N %
Marszatek Wojewddztwa
Kujawsko-Pomorskiego
Piotr Catbecki Dofinansowano z budzetu Samorzadu Wojewddztwa Kujawsko-Pomorskiego

Prezydent Miasta Bydgoszczy
Rafat Bruski
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W dniach 191 + wb Ua i T Gdidwisko Yitykéw bydgoskich po raz pierwszy Ey 1

Eabl wi OF EPe Owa EE O HinyRikrazsactokiawt EolakyavayEhDKre© D

atywnych fia & O Gtkraju i zagranicy. Pomimo wszechobecnej pandemii Covid 19

mamy nadziejo, e pierwszy w drugim stuleciu EADEEé EOOOT EPw/ 3PHw9 NE & E |
UOPET wOEE y B0 aubld buyQuie= w! UEé wbwe bUe é b

(U0ODPIT N eowbydbyOwiod wxNE & EwOE E a é wnjpow ldzie $p-E DT wO U
Uelaby wioldUiaEl wOERPENODPI NUAAET wUE&AT OOPwx UEODE 4 (
miasta:/ OODPUI ET OPOPw! aET OUODI NwHOb wiviid) BTRPaw) v E U &
jeszczepE4a 1 7 Copll MOwWOE EU EOEMIeEU DT ET OE4a DI2@bry, @B OO1 EDI
wersytetu Kazimierza Wielkiego (d awniej Akademii / 1 EET OT PE4A4OI NAOWE wUE
gium Medicum UMKw ! a ET OU& E &4 a O wibibfazgkii tiuzykt iegyEDdf pock
PEEdAéwxUal EUDBORDDDIT OwiEwiiaye b UOE w

W roku 2011/ ! ¥dwiedzi €laureat Nagrody Nobla :
wEaDiEéDODinTIODDwa&@i(~ﬁﬂﬂﬁg Owbwaobd
norowany U a U Udottd onoris causdTP [1JOw O 2
rego jednym z Ul E1 OAE&G@8GHXUOI T UO

Czajkowski, osoba wielce 4 EU & UN O OE waimaE
mater. '
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W kwietniu roku 2017/ ! ¥niaG zaszczyt go@ig in-

Ol T Ow - OIEmdEEbthyKlausa Von Klitzinga z

MPG (Towarzystwo Maxa Plancka) ze Stuttgartu, lau-

. reata Nagrody Nobla w dziedzinie fizyki za odkrycie

| kwantowego efek0Uw' EOOEd w- OEOPWUE W P &
, PYEA4AOEUOEOPAOwW?21 OPOEUDPUOWDHLOD
nie RCI-- Ual U0U&ail Ew( OOOPEEaANOAET w3
Czochralskiego [2]. Fizycy UE &1 U U Onb $edisaE a

-~ N oA o~ N A

UaEAOD] wi PPl UOPd 6 DEAOWENB&EEAEE]l WOUAUUEODPAEE
eGPl UOEéw) ECQEw" BOEOBHERUOPULUUOEAT T GOODPI WOOEDO
E 4 bl é Blana 0z20dhmlskiego, tj. jego metodykrystalizacji z roztopu odkrytej w

wanaw T P B | ur@hbwoczesnych technologii. W ramach Seminarium prof. Klitzing

pal eOUbPeé wbaoeéEE wbwdNewKildard b 20 (R TheBde$t Ravaly-

tionin Metrology since the French Revolutipf].

soA e A A

T OPby dziedzinie fizyki i nauk pokrewnych. Wystarczy przypo-

OOPI 1T wW$UPET E w1l IWildzaRd [B],Bhethid BZieldicy Byd-

goszczy, konstruktora x U4 & U 4doBPGRIOOOT EPOPAET wx OOE
promieniowania kosmicznego, OU G&/B U UT |
PUUODI OP1 w OOUOPEAODI T Calbox
T b bl Uftaykd abmosfery Hugo Hergessela, U E Cbogdgoszczanina
[6]; obaj,zeP 4T Oy EUWOEwWE e UT 001 UOP éamsriha
i Kupw EQWAEEOUUwx UUUODPI T OOwU & OfabkE
niemieckiej.

DOPEODE

DOY T wU
EwxUAal

[1] http://wim 2.utp.edu.pl/index.php/home/z -zycia-wydzialu/ 161-gerhard-ertl-doktor -
onoris-causa

[2] http://ptwk.org.pl/wp -content/uploads/ 2017/06/ PTWKNewsletter 062017.pdf

[3] https:/iwww.ptf.net.pl/pl/aktualnosci/informacje -biezace/miedzynarodowe-semina-
rium -jak-fizyka-i-chemiamogazainicjowac-m/

[4] https://bydgoszcz.wyborcza.pl/bydgoszcz/7,48722,21663702,noblista-otworzyl -dzis-
w-bydgoszczynowa-instytucje.htm

[5] https://pl.wikipedia.org/wiki/Erich_Regener

[6] https://pl.qaz.wiki/wiki/lHugo Hergesell
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Witamy w Bydgoszczyna479 %/ OwOU G DEEu®E Gy ouwBwab @@k HOHOT EE
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Adam Gadomski
DOUAxT AT EAUAAU +1 1 EOAOO / OCA
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KOMITET HONOROWY

/] UOIl BwEUwlI EEGwbOnND@Mat BOEOPEWE&EDE OOOUND w -
Sportu w Senacie RP

/ DPOUUwW"CEe, EHWRGREE € | Ow6 O NPdmGrekedbp Ew* UNEPUOO

1 El E é w/!Ptedydéa Bliasta Bydgoszczy

/ UOI  wEUwWT EES whb@OWBIwWO EQU 0/wd GEE WIVE
¥OPEEI EOPETl whw! aET OU4&E4a

/ UOI 6 WE Uw E E RekjorEUBiWetsyidu(Kazdraerza Wielkiego w Bydgosz-
czy

/ UOI 6 WEUwI E E 6 w*Kbruhdivsked, Prarékiortda. Bdilddgiim Medicum
UMK w Bydgoszczy

PDODODW! aET

Prof. dr hab. Leszek Sirko, Prezes Polskiego Towarzystiiaycznego
/ UOI 6 WEUwWIT E E & wb ,PreiesBydgoskiéywTo®drzgsBvE NaDkdwego
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KOMITET PROGRAMOWY

/ UOI 6 wEU wi E Baud)0® I ivwaXE Jiwpt EUBT 606HDER O &EA |
mitetu Programowego

Prof. dr hab. Katarzyna " T E é E U-Bld&EWkanE Uniwersytet Warszawski, War-

szawa

Prof. dr hab. Marek Cieplak , Instytut Fizyki PAN, Warszawa

/ UOI 6 wEU wi EE 6QuiO@EDIW) baWiakud, pPOOeENEwW* Ox1 U
Prof. dr hab. Kazimierz Fabisiak , Uniwersytet Kazimierza Wielkiego, Bydgaszc

/ UOI wWEUwWI EES wb Omd O OBBEO0 HE BHOGWOB ET OUOE wb(
deckich, Bydgoszcz

Prof. dr hab. Dariusz GrechOw4 OPbpbPl UUa Ul Uw6e UOEEeEPUOPOwW6 U
/ UOI 6 WEUWT EE 3§ w6 BriwgréytetMarti Eube2 D& @FE OP UODT NOw+ L
Prof. dr hab. Bogdan Kowalski , Instytut Fizyki PAN, Warszawa

Prof. dr hab. Stefan Kruszewski, Collegium Medicum UMK, Bydgoszcz
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Prof. dr hab. Ryszard Kutner, Uniwersytet Warszawski, Warszawa

/ UOI 6 WEUwWI EE®DOw/ BOPUNGE, EBPOE w6 UOEEeEPUOEOQW6 L
Prof. dr hab. Andrzl Nw¥ OOwE 06D UUa Ul Dw¥ e UoOPOw* EUODP
/ UOI BWEUwWI EE wOEEO OBa bwd waEdzE@pw, OO OUOEU
/ UOI 6 WEUwWI EEG wbOWA GODOEEPODALGGENOEE EPUOEO
/ UOI 6 WEUwWT EEB& w , dnivergyletWadzawsK, varszéwa

Dr Jan Grabski, Politechnika Warszawska, Warszawa

Dr Aneta Szczygielska-o EEDHO®ODPPI UUa Ul Ow¥ 0e UOPOw* EVUOP

= =4 4 4 4 4 -4 -
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L OKALNY KOMITET ORGANIZACYJINY

 Prof. Adam Gadomski, / ! FwxUal POEOPE4aceEaw* OOPUI OUw. U
OUE4aAwoOUT EOD plenardychuib 2 Oé EEGP w

{ Prof. Kazimierz Fabisiak , UKW; ZzEEwx U4l POEODPEA&AEEI T Ow* OODPUI
INEAEUWOUE4AwWOUT EOPAEUOUWPAOEEEGPwWx Ol OEUODa

1 Prof. Stefan Kruszewski, CM UMK w Bydgoszczy; £ E wx U4l POEODPEA&AEET T (
Organizacyjnego Zjazduorsc2UT EOPAEUOUwPa Oe EEGPwx Ol OEUQD?

§ Dr Adam Dittmar -Wituski Ow # a Ul OUOUw ( OUU0aUlUU0Uw, EUI OEU
goszcz

f DUw& UE N a O E wKabdhikZaRiEKdmitetu Organizacyjnego Zjazdu, upraw-
OPOOEWEOWOEU&UT PwOOOUEwW. EEaAPEeUw! aET OUODI

f DUw, DIl E & a Upaiyb (uF Eeputdvany Komitetu Organizacyjnego Zjazdu
EUGwOOPAET wUI ET 00001 pPwbwi 00001 PEAaOGAET wn U

f DUw) EEIl Ow2pB&EODPBEB]I UwbPaOOOEPEAAWEUBwWOI EDGE
Organizacyjnego Zjazdu

f DUwDONSG wo UOE U a4 tw;gofiér vikénBd2yOdmitetu Organizacyjnego
Zjazdu ds. organizagnych

91 Prof. Yurij Zorenko , UKW; deputowana Komitetu Organizacyjnego Zjazdu ds. ko-
ordynacji sesji specjalistycznychl|

f DUw, PET Eé w" 3 CMUDE & ByelgbEzézy; deputowany Komitetu Organi-
zacyjnego Zjazd ds. koordynacji sesji specjalistycznych Ili

10
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Dr Beata Agnieszka Pietrewicz , ZG PTF; IV LO im. Kazimierza Wielkiego w Byd-

T OUAE&aaOwUl OUI UEU&A w* OODPUT U0w. UT EOPAaEEaANDOI
kontakty medialngrasowe

DUwb ONG wruzensk@DE@wUx1 ENEOPUUEWEU8 wdOl EDGP wli (
wykonawczy Komitetu Organizacyjnego Zjazdu ds. organizacji sesji plakatowe;j

Dr Sandra Witkiewicz -o U O E U @KWO deputowana Komitetu Organizacyjnego

Zjazdu ds. koordynaciji

Prof. Adam Podhorecki,/ ! oradca Komitetu Organizacyjnego Zjazdu

Dr Ryszard Zamorski ,/ ! ;loradca Komitetu Organizacyjnego Zjazdu

Mgr Grzegorz Wojewoda, VI LO w Bydgoszczy; koordynator ds. nauczycieli fizyki

Komitetu Organizacyjnego Zjazdu

MT Uw) EUOUeé E b wdziendikatz pedlarab@ebkowy; sesja historii fizyki

organizator; oficer prasowy Komitetu Organizacyjnego Zjazdu

MI UwbOnséw Ol OUEWDE Wiy ofybhizdcyng D&z du

Mgr Anton Markovskyi , UKW; deputowany Komitetu Organizacyjnego Zjazdu ds.
koordynacji

, TUwbONE w EHO usuBwy argabitagyin® wOE Ueée UT Ejazdi ET OPE &
Mgr Krzysztof Majewski ,/ ! ¥gbawy organizacyjin® wOE Ueé U1 Ejaddl ET OPE &
#aDmDOd HDUOEVUaOPO W/ ! ¥Owd* 6 0w" , ws, *

Aleksandra Birch lllustrations O wO E Uprobh@xyre a w
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M IEJSCA OBRAD

f Opera Nova w Bydgoszczy; uO6 w, EUU4AEeé OEw%l UEaAaOEOQEE wW®OET

T Auditorium Novum i/lub Sala C8 i/lub Aula A1Politechniki Bydgoskiej im. Jana
i)y EU&IT NE w¥ad Pr&fdsdraESpimestia Kaliskiego 7

1 Collegium Copernicanum (przy Wydziale Mechatroniki) Uniwersytetu Kazi-
mierza Wielkiego;ul., POOEeé ENEw* Ox1 UODPOE wh
T Sale audytoryjne Collegium Medicum UMK w Bydgoszczy przy Szpitalu Uni-

wersytecki nr 1 im. dr. Antoniego JuraszaqpE UE a4 Ol Qw6 aEabEeé Uw»EUO
ceutycznego); ul. dr. Antoniego Jurasza 2

/ Ual 0PIl Ua Ex0DNehtiejstamiyohuad oraz miejscami noclegowymi (Ho-
liday Inn oraz Akademiki w Fordonie YEy E4a Dl wOONOEwWwUOOU4aAaUUET w
EUUGDP

_ i

Algw9 /+ -.6 Fw26.) CwBYDGOSZEZY#(l w" (C&($, w+4! w 4)
. #6($#Aw- 23V/4)C"Sw231. -8

1 rozklad -pkp.pl

1 e-podroznik.pl

1 ex OE U Ghapliradjau(Google Play)

Pr -4)C"w/.1429 -Bsswu (2vaw/98uu. #6( $#Aw- 23V/4)C

1 Komunikacja miejska http://www.zdmikp.bydgoszcz.pl/pl/transport/rozklad -
jazdy/2014-07-02-12-59-11

1 www.jakdojade.pl

1 jakdojade t aplikacja (Google Play)
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POzZNAJ CIEKAWE MIEJSCAW BYDGOSzCz

WYSPA MoYp SKA
6aUxEuw, é& Eabytk&va wyspa
rzeczna w rejonie staromiejskim Byd-

goszczy, o powierzchni ok. 6,5 ha, miesz- ‘
EAeEEWOEDI OUawOUOUU Y
OUOE4aOOEWEUOPEUEODWH
EUOUI ET OPE4OaObow6al
2012 roku Certyfikat Najlepszy Produkt
3UUaUVUUaEaOawlOEEE QA wx e
OPA4EENyY w 3 U btips/lisitiyd O é 8 w

goszcz.pl/pllodkryj/co -zobaczyc/1035 KA__TEDRAA 'I%YDGOSK'f '_?A?A__ o

wyspa-mlynska *Ol EPGewaEUEOPEOa wb w7 5 whk

Ol Nw, peOT EPw2UEOOPPWOE
zabytek staropolskiej architektury Byd-

T OUAEAawWwOUEAWEOUOOOEODI wl
nadrzeczny klimat miasta. Zawiera dwa

czczone i koronowane wizerunki ma-

UaNOIl o wOEUE&Aw, EVOPw! ONI KN
phKt AAwbPwOeéUEU&AUwWT eGpOa
STARY RYNEK , EUOPw! ONi Nw24aO0ExOI Uaodl N
/Ual aw20EVawlaldi Owx Yé P i | PagwnudesCisip N6 w
EOPOwWEE&UT O7T EPwi | O1 U EYoBE gligliodyryi/eormhacrcBe? N O w
O0GUaweeEaaw! aEl OUaEReGBHOFEaT w2a 0001 OO1

mem i Kapsztadem. https://visitbyd-

goszcz.pl/pl/odkryj/trasy -zwiedza-

nia/86-poznajemy-stare-miasto
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Wikimedia Commans

Wikimedia Commons

SPICHRZE

' aET OUOPI wUxPET U4&T wOEE w!

w Bydgoszczy zaledwie kilka historycz-

nych spichrzy, a sprzed XIX wieku tylko

EaUl UaOwxUaawEUAaAI T EET wU:

centrum miasta, wszystkie szachulcowe,

Plos ' . #9C" 8w/ 19%9wl9s$*Vv Ew EADPT w x| é @bmizdame.i UOOE

Z/ Ual ET OEaéEawxUal a uhtths:NviSihydgoszdz. pi/pl/odkrej/eo E-O w

' aET OU4AE&aawhwOERNE wl Y xkuricA®uspichizénadb@®i 1

OPEwpP] N7V EPEwW/ OOUOD wEnitigodzr® Dws UUOxT NUODI N w
UOOUI OwUI Nwbpil apaodeéel Nwual nEawNi U0w) 1 Uaauw

*YyEADOUEG wwnl 60001 O1 O

PNwUOPI UAEAOOOwWwN&omOE

xPDy Ul Nwx OOby htipa:/vigitU & |

bydgoszcz.pl/pl/odkryj/co -zo-

baczyc/255%przechodzacy-przez-brde-
w-bydgoszczy

OUCZNICZKA (POMNIK )

)T UOwNI EOé wawOENUUEUUA4 al
Ual REwbPw ODPI T EPI OwUaOEDPE
NI EOéw aw OENEI OOPI NU&AAEIT
szydd 6w/ OUUET wOoUE4A4OPEA4AOD-
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najbardziej wyrazistych symboli Byd-
T OUaEaadw" alUl UawOOXxE

UPyw bw UGNOAET w OPE
https://visitbydgoszcz.pl/pl/odkryj/co -

zobaczyc/26luczniczka

Mg ¥ +V" (--$l% ¥ - PaRK KULTURY |

WYPOCZYNKU ORAZ ZOO

OPT EDEUUAEI
https://visitbydgoszcz.pl/pl/odkryj/co -
zrobic/2563myslecinek-park-byd-
goszcz
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EXPLOSEM - MuzeEUM O* 1 V&. 6 $ wl(E;
ONAW8" 9uo*.62*($8&.
Exploseum (Centrum Techniki Wojennej
DAG Fabrik Bromberg), to dawna tajna
pohitlerowska fabryka zbrojeniowa

N A o NN ~ N o~ A

N A N~ N\ A~

EaaOwbUéEPPewUDPYyw9OEEE OE
EEeEwi PT bl OEwOEYdzia ET WEEE
NIl UOwOENPDYEI NWEEOUI UDPD
, AEOEUUOPwWxOOENI wOEwWEaac
UDEUéEGDinaEiéOwwaOOIO

- S - P

6 OUEEAENEEwW EOw ODI UEZ@ﬁIh’I)EQIIHpI/I Ow 00601

x Ol OUUWNEODPOwWNIT U0 w#

EQwa Uixwup@® 1T Owr DDEUE_'.".'I

Ul T 60wni LubuJUOOUthJJ\IKF
PEOQaFwxUal aw UODPyYy w" 4

OOOPEDPI wWaEET OPEOa B w&f
T EDPEQawUxUEPDENE wPUE,

wionych, a liczne zakamarki i monu-

mentalne hale produkcyjne przypra-
PDENE& w Qduniedi& Chitp://explo-
seum.pl/

Muzeum M8 # o  kISTORII BRUDU

Jedyne takie muzeum w Europie i unika-
towa atrakcja turystyczna Bydgoszczy!

, ONOEwWUUwx O40ET wi PUU

&waUaIOOUDOawUDyw

P19s823 pB¥DGOSzCz NA WYSPIE

Mog8p2*($)
/] UAAUUEEwW! aET OUAEaAawWUOwWOO
UPOEwW x0éeONOOEwW OEw UUBOO!
> AaEUVUOPI NOwbwUEOGaOwET 60U
E4Aa6wW9OEEI PAEEwWODPI EEOEOOe
NI EOOEa&I T OPl wbkbl 00i UOOEa
EPDYAEEwWPDPI OUwOOOOUUUGPWE
nych. Marina jest jednym 4 wOENx Py OODI
UAaAaET wxUaaUUEOOGPwWw OEwW OD
Pl NWEUOGEAT whOEOI Nw$ A YOouwl
I OEVaawxUl I T UUNEEAET wUOUU
6w/ UadaaUUEOPw ! aET OUaE4aw C
m.in. 22 kameralne pokoje noclegowe, w

ONBUKWLEOBD OB OMEFUEEOE wx O

PuxUOEUOENPwWOaEEEWOUE & D60k DE Békbricteayn ¥ O
OPOwEaéw/ OUT Epaw 30PHRFAPPE &8 EHW OGN x DYy OODI N
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PoznajBydgoszcz

Wikimedia Commons http://mww.muzeum.mwik.byd-
goszcz.pl/

Wikimedia Commons

W(S$SA w' (¥Mgppuw, we. #. " (C&u
Z TARASEM WIDOKOWYM ~
6 WHNYYwWUOOUOWOE WOET EL
"] GUAOEwW# & EUOP U ORI el ol
NOOaOwODPI NUEI OQwbpal Oy
bpw+1 UDl W&QEEEUODPOOWO I
PDl Ny wEbT OPI Edw/ | e ODE
PpwOOPOE&ATl UOaOwUaUuUI
palOuw !éETOUéEééBw # &
EOEDEEGPOEPE WEOUEOENEéWOUUAUUAES OB w
z tarasem widokowym na centrum Byd-

goszczy.

0T UT AE EEOOT OE®d " UACT OUAUUR 1 ACATA
oraz okolice Bydgoszczy.

c
¢
V)

>
(@)
O
™Sy

visitbydgoszcz.pl

(]
lﬂ%u\

BYPbgosSzeZz
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Dziedzictwo-2 ACEI T h EO&OU Ul EAT E¢ GxEAO

REGION,* 3ul18w9, ($-(ow¥6( 3
) EUOUéEPW" T UOUUOPUOD

Region kujawsko-x OO OUUOPwabPa OO0l wEaPEWOONEU&AOOawlaododC
440EPEOa waAEIWpRrEGHIEGUWU a4a0U0w* Ox1 UOPOwPwDUUOEDI
EOPEe wUUEUONaAUOEe wPEIl yOWUUENE EwUDYy wODI T PPEEOOD
Oai Ol OPUwOwxU&aaUOBEaAD]I OWEOwxOQwbbl OEET wadObi Obé
UEEEwWOOx1 UOPOE E U @EE®IwEWE 4 Biwu WOEEDBT OUUwbUx G
Ol UOEa wdOEUOOPT N w&EawNl EOEQwUxONU4aaOawbEwWUI 1
2" . OWUExUIl OwUby wOOEAUNIT OwnI wduinych praedsihwia OE Ol i 1
EPI OPwWwOEUOwWY EPUéAaETl wbwUI ET OPE4AOGAET OwbPaENI O0OP
NeEaoObd

Tylko w samej Bydgoszczy i miastach oddalonych od jej granic o zaledwie 50 km w

OPOPPwWwxUOUUI NwaOENE&aDI QawUal Ul OPEAVEBBEED wOBD P
UOEOPWOUENUOQWEwWPwPDPYyOUA&AOT EPwuxU&daxEEOGPwWT PPE
12a00U0UwlUOEaPewUDy w UT Ow' 1T UTT Ul O00wxbDOOPI UwUC

Ol U1 GUOGOOT PEAOGAET whwUI NOOEET wEUOUaE&AOAET wbhuwl
metod matematycznycl WE QwWOOEI OOPEOPEWUUET UwUAaUUEA4AOI T Ou
mosferze.

s a0 N A~ N

szymniemalcentrum¢ x UdaU4ail Ee wOEwW PPEUWSUPET w1l 11 O UOu
O4aO0OUWEUOOUI 10kapA 4030 ul WOGUEGueP WET 4 x OT Ul EODPET w x (
TEDPI wx0eONi OP1 whPEUUUPAWOAOOOPT NBw3UNRwxOwUU
AO0OPEAEOPEWE&4é6UUl OwWNEBEUOPAET wawUNaAaEDPI OQwOUauUacl
paaOEE&aaT whEUUOT T weEEUGEODI EPOULEDRBLEOGCGEOWHBDE €
EPOOUwWwpOPOOEWOEVUwWwxUA]l EwxDl UPUaalOwx OEOEODI wWE ¢
EOPUUAwW1OEI UUEwW, POOPOEOENRAB w1l 11 01l UWNEOOQwWx D]
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Dziedzictwo-2 ACEI T h EO&OU Ul EAT E¢ GxEAO

EOUAE4eEAEl waOPEQWOEUYNI OPEwxUOOBAPODEREOBE @D
UODI T OQwapl +t AwOOAWEOQwWPaAaUOOOT EPwl WwOOwbPbwWEUOOUI |
OEENYy WEOw- ET UOEaw- OEOEOQwaeOnNOOewxUal awsupbOE
UEQWEUNT whaUOOOT EPWE&ADPY OPwxDPOOPI UUOPOwWUIT ET OB
cychtE OEl OOpP1 woOl UOEaw' UT OOEw' 1 UT 1T Ul OOEwawUNaEPD
OO0l EOWNEOOwWxO0OPe OOPWEEOOOGPwWwhwOI UOEEwWUUU4AAO0E
0|OUEODAow/OOEEUOwlliiéiUwNEoowxDiUpUaawEiéx
al wbhU&aaUUOPET wOEUOOPEGPwxUal PPEaAaDPEe wll Ox1 UEU
6UaT ETTPPEUwpl OWuwPA wbWxGekUEEE UEGWHBd WOH 1T Ul Ow
xPDl UbpU&T T OWwOEUOODPI 1T OwxQRBIEDDOEEOE DO UMD W 1 Kouw
NEOOwS5! Adw/ UONT O0wx UGEOPOEWEOWEEEEEwWPAUOODEI
pierwszym pokojowym, naukowym wykorzystaniem techniki rakietowej (co cie-

OEbPl owUOaxOE4daéeewUPy waEODOwW K¥5 bopo@ddDEiEh®Y € E wéa E

A A~ N A e N N

11171 01l UEwUAOENT wUPy waEWPOPENEUOUEwWxOaEAaDI OUC

SUNDWOEOOQuw! aET OUAE&AaAaOwbwAOPOPI wbwNi T OwOOOOPEE
DOPENEUOUI OQwxbl UbPU&T T Owbw/ OOUET wEl a4aERYPWLOPI 1
Ul OOUEOPaAawWPWUOEOPwWT PPEUEWNIT 7T OPWET OEAaPwWOWOUD
OPOUUABwW) yEUAT NwawOOOl PwuEaéwxOOUOPOwxbOODI UI
DwEUUOUiwaDiUbUaiNinOUDDwiDaNOOOTDEaOIpru

s oA s A A

OO0O00T PPWOEUOOPT NwhbwEADI EADOEET wi EDUEAET 6

-Pl EEOI OOwAOPOEWAaOENEUNT wUPYyw* EAOPEOwWODI NUE |
Oil T OWET I OPOEWDwWOI UEOUUT ES w9 woED QA EOIRa I euGhUIA
OP1 T Owdl UOEE wOOU4AaUUEWEADPT wWwEOOPOUNEEEWEAYT T w
xOOaAaUe OEEPEe wWwUOEODOT ObPaET wUiI ET 6DPOWODPOUOBUOOX C
9OEOOWEAWPEPENWPWAEAUWOEeAOWUB B OD O HIEOE W DD & ¢

~ A

czanin Marian Rejewski. 9 e EOEODPI wxUal awObl 1 OwOOEUwWODPI OPI E
O0$0PT OE>» WUET OEAPWAEWOENPDPYyOU&al wbOEaAaPPEUEOOI |
31 Eil OPOPWOEUI OEUAEA&AOI willi Nl PUODI T OwbwaExUONI ¢

paaOEEdaaeawdOpPi wob IOEDGE®BWIUE ORGP NUDWESQIO®W WE 4 E U+
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Dziedzictwo-2 ACEI T h EO&OU Ul EAT E¢ GxEAO

N A N e oA

EOQOwxOPUUEOPEwWxDI UPUAT T Owbwxl edbwi O1l OUUOODE A4
komputera Colossus.

(wloOUOwOwWOUPeT OPYEDPEET wUI ET OPEAOAET wOOPEOWU
z kujawsko-pomorskim rodowodem: JGal | Bl w3 a-UykoEimeEd) Gr&ldonym
Pwx 0eOnNndOadwdpPl EOWEEO]I NwOEwW! aET OUaEaawee OEEE

iDUOaw,EUEOODIIOOwIanUIOwOEDDeaaDEewXDIUD

oA e A A

OPl wOENPUUOUODI NUaaOUJD-S@BOEDODUGWE&@@IH&IDE@GDH
OObPadw2U0U001 EPIT wUI T OwbUPel OPYEPEwWEYE&aDI OawobEE

Z serca regionu kujawsko-x OOOUUOPI T OwbpabOEaAaPwUDPYy WEPGET wi b
UEOQwbPDI OOPET OwnNl wEOE&Tl OEeawUPy wUaOEOPEwWbwx Ol
Eaew OEI UUw 6w, PETT OUOOOwWwxPIl UbPUdaawEODI UAOEEUC
aEUéalde e wENFEOOeEEIOWMD NU4a0DPwx OOPEUEOPWPEUUOTY
perymentem Michelsona-, OUOI aEQwbwOUGUaOwpbwdbl aEODPI U4 O
x Uy EOOT T wi PPEUE EWNT U0wUOBPI UUEOO&E WUUEe & wi Paa
terferencyjnych w metrologii. Toon UET OEAP WA EWOEUOOPEEOWOUGUA w
OPl UdaatT28w) EOOwxbPl UbPUdawawxOPOEal OPI OwWaEUUO
OPEUEET wUx1 OUUOUOOxOPAaETl OWOEOUAPENEEWOSDOS wl
EOUmeXOwOEOEETwDaODOin6wﬁ@ﬁﬁ@@é@®kmw®®%ﬂd

~ R NN T -

xPDl UbpU&Tl wbOUI Uil Ul OEaNOl wxOOPEUAWEUUUOOOODPEA
OO0OPI EWNAEPEWEOOOOEe wUaOPwUI Ego fomiark @Bniax D1 Up U ¢
UGPWOEDPI OUUwUxO4aEW40eEEUwW2e 001 EaAOIT Oowaldbl U«
zbioru Oriona.

/| EOUI OOwbbl OOPET wawbOENEOPNUAAET wOOOOPEW! aET (
OUal EPI NWAEUEEaAawUlI UOOEAOGEOPOPOBBDUWGUBOYUAE OO
OUabPEéwl |1 oraghetad OTUOIUAaEAOAET OwOPEe wUEONT whbI
OUIT UDPI wi O1 OUUOGET 1 OPPBw) 1 1 OwUGPOEOPT wOxPUUNEeE
UOPEOP]I woOPl wlaooObwbwlil ET OPETI OWEO!I wUEEN| whbweE
OPyT OPOPAET wPWUOEEEUWOI UPOPI T OB w# OOOOEéwxbDI |
EOOOPEOQUWAWEAOUUWPwWPOEOUUOWEOWAEDPOUxDPUOPEE Ew
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OwOOUEaAaOPaAaOwAOEE4A]l OPUWEOEWPUxGeEA&A]l UOI NwxUOEU
UDao0bwedtwbDBGar PPEUE OwNIT U0wi EOCée wi Of OUUOBBET Oi Ua

UOP&é wUOEOY 6 w

-EWAEOOEEA]l OPI whEUUOwWx OEQUI T OPT Ownl wOOw6 EOQUIT
PwbOnNna EGINOWAEWER ET wUDby wE UEIOIPE lwld @IURO & B!ED&uwd O x|
strument muzyczny o charakterze syntezatora muzycznego. Stulecie wynalazku,
OUGUawOEwaEPUA&AT WOEODPI OPéwi PPEUWOUAAOPOWOEET C
UaOwbbl OOPOwOUDENerdsEay EDUw6 EOUT 1 UE w
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Program

Ws# 19%$-( w3.6 19829C"$

_

Balonowa misja stratosferyczna(niedziela 19.09.2021i p o n i eck
20.09.2021)

lonowe misje stratosferyczne.

6wxbDl UPU&aaOwEOPUwWY9 NE & EBydu %D & a O C
T OUAE4A4aOwhNwbPUATI T OPEwpOPIl E4aDI (
xe¢aUaw2UEUI T Ow1a00UwhPaUUGEUUUNI
21. Start drugiej misji, oznaczonej jako BHAI-21, na-
U0éxbuwl YwPU&T T OPEwpx OOPI EaDEEI
UEUUw, éa0GhPw1OU0T 1 UES w6 et®EUwx Ua
 PEOPEWEOQWUUEUUOUwWwUOaxOE4aAOewUDY
T OPI Ndw! yE&ADPTI wubOwUOPEU4&AaU4daeé w
xUal EUUEPPENEEaAaWEOUAET EAEUWODI
-EwbaNéeUOOPaAwWPbROOECBROEDDBPUVEGPwWA W! AET OUAE& A WD
przestworzy.

. EPIl wOPUNI wEyE&8 WUUEUUOPEéawbwOOOi PT UUEERNDPWEDP
E4aO0OPwWEYEAD]I wxOExPylUawlObPl wx OEwWNIT EIl OOwOIl E4 wx
UOPEwWOOOI PT UUEENEOQwbw/ OOUEI wUNaAaUEwWxUEPEOxOEOD
ENewOUaATWOEODRGEUREEEPEAAET WOXUEEOPEOAET wxUAal

stratosfery z bydgoskim rodowodem: Hugona Herge-

sella i nominowanego do Nagrody Nobla Ericha Re-

genera.
W misjiBHR-l vwa OENEA&API wUDby wEx E
OPi OPOPEODPEWOOUODE 4 Orkek Kd < |
UOEOP] w1 O0UUOW! EEEEW) & E . AWOExUUEE
x OOPEUGPwW O1 U1 OUOOOT pEAaADa J f' ]
xUaal O0OPaPEOEWxUal awUEa COuNl SRR 5. T GO
OUAUEEEGEI T Owbuw! aEl @D éet S X 4 '
AO0EUEAOPEODEWAE WX OOOE & WOR

s oA N A~

do stratosi | Ua w aOUUEODPI wbaUeE
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Program

POEawaw! UEaASw. EPI wOPUNI wEyEéewbpaxOUENOOI whwoOE
UUEUUwWEYE&DI wi POOOPEOawWwawEUOOGP S

bwxUaal OUOPEOPEET wWOEUwWUOEeEEGPWEEOOOOPAET wEC
2400éaw/ OEUVUUEP OGPV OEE'NBDQW,UA@UW U UOUPOwWOUGUT wba
chrony.

, 10 EAIAAE T EOEE OOOAOT OFAAOUAgbtizhEg A6 AUEA OOx

I Koncert0 AOOU A E (n@dzigl14d9.2021

Tomasz Pauszekt x OET OE4éEawaw! aET OUAE4ZAAawOOOx0aaudbuUOu
OOOEPEEwWOU&aaOPwl Ol OUUOOPEAOI NGw#abEeEOOOT 7 wE
| YWOEUwawxOPOEA]l OPI OwPAEENI wUOOOPI wxéaUadw!
Festiwalu Muzyki Elektroniczej S YNTH ART FESTIVAL.
-ETUaPEewawdOENEEUEADPI NwhaEPUOaAaOPwWOUAAOEODWI ¢
OUENUOQwWO8POBwW) Gal il Ow20U4ail OPI OOweéEEaUeEPI O
E4al OwEdaaw*UaavalOil Ow#UEéedw6alUly xOPEe wOEwWPD]

np.ostatO P Owx Ual Ewal UxOél Ow3EOT 1 UPOI w#UI

EOS w

I T,

S

6wl YWwUOOUwPAEEewWbUxGOOPT waw/ U4l OaUeéEPI Owl
1" $(20w! aéewlOwxOl UAEOPwhwhbOUaObawodOUaaEabawoL
OEUI UPPWPHPWEUET OPOT EPOwIi Paaobabaulddd WE4 Biad @O
i OUOy b w
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Program

#PEWOEUEwWxGAOPI NOWEUUAT EPwWwUOOOxOOOPEOPWOOOUA
EOQwbPUxGéxUEEawaOEOI 1 OwxUOxET EUOUEwWPbwx Ox UOE U
6whPhadOPOUwWUl Nwi UANPwT PPEUGP wd BT wb uB0 Wéld G unxl C
/] Ual OQaUéEPWIVERwWPwW3 OOEVAwW/ EVUUAT Owx OEOUNEé wOE L
EayT EPwUIl NwOuaodi bbb

www.facebook.com/tomaszpauszek

I

Koncert Skrzek & Muzykant (po n i e d 20.09.ZD21k

A s oA~

TEoAl x EddudiAUBADI : EAUAO ASAUEA ETTAAOO n$xE
| e UAZEA 3EOUAEA ET OO000I1I AT U EIlI AxEOUIT xA

00
¢ A

|ATou DAOEOOUET A 8 4uUb00¢ EITAAOOO celxT EA 1.
n. A OOUEO AxeAE 1 EGARAIOCEBEOAAQUXAT CAEODPOBAU 18 -
SEOUAEA E 1T AOOAAEAa *8 ' O6Al OUAnh EO&OACI DOAH
Eeéx 011 OEEAE x +OAEI xEA x ¢mpw 08h UAG E£EI I

r. Medalem im. Krzysztofa Ernsta za populdf UAAES AEUUEES8 ' 1 A OubOO¢

oex1 EAFr AT TEAOET dJAUITTUAE 1111 ExT GAE DI Ul AxA
DPEOET A POUAU | OUUEsh EAE E Al AEAI AOCOAITEA 1

EaAUAE OES® OPi O AGWAE OAVWANE A A GOKOEE O
Ol EAUT UAE AOQOUI EAd OUT OA g aydsfinowaregobrytmulingtds-l Oh U
i AT 0ex DAOEOOUET UAES

#El ¢ Ox&8OAUI G¢ OUAE GxEAOI xAE EI AOGU AOOUOOs&
przestrzenii OOAOT EAE ¢uv 1 AO xEAI T EOI O1T EA ObiI AOACA
EAE AOAOOh AUU OAI x xEOEOUUAE &£ Oi AAE AOOUO
wiska w Krakowie (zob. https://youtu.be/OZIIVQgFhgs).

7 DOT COAIT EA EITAAOO®E® "'BAECIBOUA KA WIAODER OO0
OEAh AEOACIi AT OU |1 OUUEE Z£EI 11 xAE *&8UAEA 3EOQUAE
zycje Skrzeka oraz Muzykanta.
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Program

www.facebook.com/JozefSkrzekOfficial/

I Koncert Freygish Orchestra( pi Nt e k

%UIl al PUT w. UETT UUUEwWT UEwOU&aaOy woOOl a0l uUuoOé& owl U
OPl OwNI UOWUOEOEwWOU4aaEAOEWUNAaPEOEWUGPODI wEay L
UOUuwi Ul aTl PUT w2UéeEwOEaAaPEwWATl UxOeUb w

EaPEeUw»wbaaoObw UUUOOOOPPwWPhw( Of OUOEUaOPwW200UO
tPPDOOOOEAT OEwmbPeET OPl WUOOEE & a € KontrabBsWDHL T ux DO Gl L
(profesor fizyki na UMK), Dawid Jankowski ¢ klarnet (student Il stopnia astronomii),
, EUI UVU&aw) GRENOOOEERRUEUOEQWUEUwWPwWUEAwWpxUal EUD
wiak ¢ gitara elektryczna (doktorant), Bartosz Krajewski ¢ skrzypce (absolwent fizyki

Szroedert EOUGPOEwpx UOI 1 UOUwi P4aOPwOEwW4* 6wbw! aET &
www.facebook.com/FreygishOrchestra
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Program

SESJENAUKOWE :

S1 Dydaktyka i popularyzacja fizyki

Y Fizyka Ol EAEAOEOWEDOOOI PEAOEwWDPwWY UOEODI

S3 -EQOOI PAaaOEo wOEOOOEUI UPEeawbwdbEOO(

S4 Fizyka wysokich energii

S5 Fizyka materii skondensowanej

S6 »PDaaOEwWUUEUAUUAEADOEOWODPI OPODPOPE WE

Fizyka atomowa, molekularna i optyczna, fotonika, informacja kwan-
towa

S7

S8 Grawitacja, kosmologia i astrofizyka

S9 |9EUUOUOPEODI wi paaobwbwxUal Oai Ol

S10 Zagadnienia interdyscyplinarne fizyki

S11 | %PaaOEwdOl GOOE

S12 |%PaaOEwNeEUODPE

HIS Historia fizyki z korzeniami w rejonie  kujawsko -pomorskim

Fizyka |/ EOQT OwEaUOUUaN 6audddaia O lwwry & § kue E u
2050 |zmianklimatu Pwi PAaEA O]l wx OEUUEPawavwGpOHo

SP Sesja plakatowa
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Program

"UACIT Ol

PROGRAM RAMOWY

do Kcyni

Wycieczka

Wycieczka
do Strzelna

30

RAMOWY PROGRAM 47 ZJAZDU FIZYKOW POLSKICH 19-23.09.2021 BYDGOSZCZ
19.09.2021 (N) 20.09.2021 (PN) 22.09.2021 ($R)
GoDz. PBS GoDz. OPERA NOVA PBS PBS UKW UKW GODZ Jurasz PBS
OTWARCIE ZJAZDU
y WRECZENIE
a ’?’ MEDALI | NAGROD 9:?0
/ Iwo Biatynicki-Birula - wyklad
30 eSpERYMENT ZIAZDOWY I SR
oo (balonowa misja stratosferyczna) 5
12:00 2 . 11:40
13:30
11:40
13:20
12:00
13:30
Obiad -
13:30 14:15
= Obiad Obiad
15:30 14:15
15:15
Powitanie uczstokon | g4.30
‘ses)| dydaktyczne) 0
< 15:15 %
o WS- Tomass Kardad 8
15:30 g 16:55
17:00 = $1-Tomass G Cura Yt (PBS)
“u = ss- 15:00
Ilql S1-Anna Hajdusianck | 16:00 “"‘:: Kraysatof <
w - o 17:00
z $1- Ludwik Lehman
17:00 ‘ 17:00
- Przerwa - Przerwa Przerwa - Przerwa
17:30 17:30 17:30
S1- Katimierz Gut it ot oy 52 Aldona Kubsla-Kukud 59 tukase Skowrofski
$1- David Ziemklewicz P05 Hetaly S52-TomastKubiak  $10- Daniel Fractek
17:30 17:30
19;00 S (ol ’g;” $2.-Plotr M. Zellfski $9-5an Seyda
$1- Joanna Biel-Kiepura “Sﬂ.!‘l:;. 52 - Mateusz Chwastyk 9 - Stanistaw Bednarek
Wieczorny Wieczorny spacer ¢
spacer 2 przewodnikiem przewodnikiem po.
po Bydgoszcry [m—
$1 Dydaktykai populoryzacio fayki Pe————
52 Fizyko medyczna, bivlogicano i rodowiska i ul. Marszotka Ferdynonda Focha 5, §5-070 Bydgoszcz
$3  Naofiryko: nanamaterioly i nonotechnologia Janai.
54 Fizyko wysokich energil o ul. Profesora Sylwestra Kalisklego 7, 85-796 Bydgoszcz
P e — i
56 Fizyko stotystyczno, mieliniowa | ukladdw 2fozonych o ul. Mikotoja Kopernika 1, 85-074 Bydgosacz
5 fotoni - e
Jurase
58 Grawatocjo, kosmologia | ostrofizyka . dr A Ju
29 zestosowanie fephiwpreemydle
510 Zogadieno iterdyscypinome ik Wyod plenarmy s o wyceck
S Fiyko ogéing Wyklod plenarmy anfine
512 Fiayko jgdrowa - Zebrania. ‘Spotkania/Bankiet
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Time Crystals

Frank Wilczek

Arizona State University,Tempe, USA

Spontaneous breaking of time translation symmetry has been intenseyudied in recent
UAAOOh O1T AAO OEA 1 Agivda bbedréviek of Reger@@l Adn@@dt and ) x E |
work it has beeninspired, and then focus on somdrontiers that | think are especially
promising: ergodicity breaking, connections to fundamental issues igomputing, and

possible applications in sensor technology.

Frank Wilczek is a theoretical physicist, author, and in-
tellectual adventurer. He has received many prizes for
his work, including a Nobel Prize in Physics.

Wilczek has made seminal contributions to fundamental
particle physics, cosmology and the physics of materials.
His current research focus includes Axions, Anyons, and

Time Crystals. These are concepts in physics which he
named and pioneered. Each has become a major focus of

world -wide research.

In recent years Frank has become fascinged with prospects for expanding perception

through technology. He is developing hardware and software tools for this.

He has authored several well-known books, and writes a monthly "Wilczek's Uni-

verse" feature for the Wall Street Journal. His latest book,? %UOEE Ol OUEOU? OQwb
released in January 2021.

Wilczek received a B.S. at the University of Chicago in 1970, and a PhD in physics at

Princeton University in 1974. Currently he is the Herman Feshbach professor of phys-

ics at the MIT; Founding Director of the T. D. Lee Institute and Chief Scientist at

Wilczek Quantum Center, Shanghai Jiao Tong University; Distinguished Professor at

Arizona State University; and Professor at Stockholm University.
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Professor Wilczek's professional work has touched on a large variety of questions in
theoretical physics. Abiding interests include:

1 "Pure" particle physics, especially connections between ambitious theoretical
ideas and concrete observable phenomena (e.g. applications of asymptotic free-
dom, unification of coupli ngs);

1 The behavior of matter at ultra-high temperature and/or density (e.g. phase
structure of QCD, application to cosmology, neutron stars and stellar explo-
sions);

1 The application of insights from particle physics to cosmology (e.g. axions as
dark matter candidates, search techniques for these and for WIMPSs);

1 The application of field theory techniques to condensed matter physics (e.g.
exotic quantum numbers on solitons of various sorts, statistical transmutation
and fractional statistics in the quantum Hal | effect);

1 The quantum theory of black holes (e.g. existence of quantum hair, entangle-
ment entropy)

In 2004, Frank Wilczek won the Nobel Prize for the discovery of as-
ymptotic freedom in the theory of the strong interaction.

The atomic nucleus is held together by a powerful, strong interaction
that binds together the protons and neutrons that comprise the nu-

cleus. The strong interaction also holds together the quarks that
make up protons and neutrons. This interaction is so strong that no free quarks have
ever been observed. However, in 1973 Frank Wilczek, David Gross, and David
Politzer came up with a theory postulating that when quarks come really close to one
another, the attraction abates and they behave like free particles This is called asymp-
totic freedom.

A U G BEvev®.framkawilczek.com/
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Qu

6A0eEEwWPOd w, 6 w2OOOUET OPUODPIT O

Photon: A Very Peculiar Elementary Patrticle
) xT " E/Asgulbl EAEE
Centrum Fizyki Teoretycznef PAN, \Wfszawa

In my talk | will show that photons have properties which set them apart from all other

elementary particles. These properties are quite intriguing but they are never mentioned
in textbooks on quantum electrodynamics.

( POw! b ERraladENOd in Warsaw, Poland, on the 14th of
June, 1933.

In the years 19491952 he attented Technical Vocational High
School (Mechanical Engineering). He obtained Master degree
(1956), Ph.D. (1959) and D.Sci. (1962) in Theoretical Physics at the
Warsaw University.

He has been a full professor at the Warsaw University since 1966
and at the Polish Academy of Sciences since 1980 and a visiting

professor at many different universities and institutions in the USA, USRR and Ger-
many. He has been elected Member of the Polish Acalemy of Sciences (1976), Foreign
Member of the Royal Norwegian Academy of Sciences and Letters (1985) and Corre-
sponding Member of the Polish Academy of Knowledge in Krakow (1990) and has
EI 1l OWEPEUEIT EwUT | wCuBdriiZe of2he Pdiish Bdadéyeof Sciences
(1975), the Medal of Commision for National Education of Poland (1976), the Alfred
Jurzykowski Foundation Prize (New York, 1980), the Alexander von Humboldt
Award (Bonn, 1994) and the Foundation for Polish Science Award (Warsaw 2014)

A U G Bvav@ afuedu.pl/~birula
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Medal Mariana Smoluchowskiego

YT UOwUOOwWOENPANUAT wOEADEEA]I OPI WOEEEPEODI wx U4l
OUbpéel OPYEPEWOEUOOP]I whwEabPI EADPOPI wOEUOQwI PaaE:
UGPOOwWUE & 00 a O wzagraniozoymOQbétaOMedaluprzyznawany jest co
EPEWOEVUEWPwWPUY EAEQawxOEEAEUWINEAEUwWw»nDaaOGbw/
a0UTl EOPaOPEOI NwxUal aw9EUaésEwW&e GPOaw/ 3% w+EUU
ENEOOaw6aO0OeEEWPO8w, EUDEOEwW2O0OOUET OPUODIT 08
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z

+x AT OT xA : AGAAA 7U0CI 6 AT 1T GAE
Quantum principle of relativity

Andrzej Dragan

Uniwersytet Warszawski, Warszawa

: AOAAA xUGCI 0AT T GAE ' Al EI AOOUA OABDGCEART EAEAAQG
TUAE T AOAOxAOQOT Oéex ET AOAEAI T UAE DOl xASABE AT U
ET xUAE x AIECAATEA OAEE ODPI OeAh EAE xUIEEA ¢
AUEAE TEAET OOEAUET A E UAOEAEOE 4 AdeterthiZnGAE x | G/
xUT EEex DI i EAOOh UAOAAA OOPAODPI UUAEERh AUU UA

Oa xEoA AEAEOAI E OAI ABUxEOOUAUT UI ESB8
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The Breaking of TimeReversal Symmetry for a Particle in a Parabolic Po-
tential that is Subjected to vy Noise- Theory and an Application to Solar
Flare Data

Steven YuvanMartin Bier

East Carolina University, Greenville, USA

The noise in nonequilibrium systems commonly contains more outliers as compared to
equilibrium systems and is often best described with ailvy distribution. Many systems

in which there are fluctuations around a steadystate throughput can be modeled as a

LT vy-noise-subjected particle in a parabolic potential. We consider an overdamped pa

ticle in a parabolic potential that is subjected to noise. Microscopic reversibility and time

reversal symmetry apply if the particle is subject to Gaussian distributed noise, but are

violated if the noise is livy. A parameter to detect this violation iformulated. We, fur-

thermore, develop an understanding for how the timereversal asymmetry depends on

OEA OEI A YO AAOxAAT OEA OAI DI A DPiBymige. AT A |
With solar flare data it is shown how the timereversal asymmetry parameter of a signal

AAT AA OOAA O 1 AOAET OEA | 1T &£ OEA O1 AAOI UET
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Brownian yet non-Gaussian diffusion in models of disordered systems

Igor Sokolov

Humboldt University Berlin, Niemcy

Experimental possibility of single particle tracking on molecular scales lead to a splash of
interest to the precise forms of the probability density functions (PDFs) of displacements
of classical particles diffusing in complex environments. This lead thé¢ discovery of an
intriguing phenomenon of Brownian yet nonrGaussian diffusion in which these PDFs are
strongly non-Gaussian (at least at short times, when they typically have a telikke shape)
with slow convergence to Gaussian at long times, while theeaan squared displacement
grows linearly in time in the whole time domain, like in normal diffusion. The phenome-
non is probably not monccausal, and several models for this were proposed. These mod-
els can be roughly divided into two classes: the ones witlinie-dependent (fluctuating)
diffusivity, and the ones, in which diffusion in static, correlated random environments is
considered. We show that the behavior of the PDF in these two classes of models during
the convergence to a Gaussian is very different.

In models of fluctuating diffusivities, like in usual diffusion, the concentration profile,
starting from an initial distribution showing sharp features, rapidly gets smooth and then
converges to a Gaussian. The art of convergence to a Gaussian in diffusiodisordered
media with infinite contrast may be strikingly different: sharp features of initial distribu-
tion do not smooth out at long times and persist indefinitely. This peculiarity of the strong
disorder may be of importance for diagnostics of disater in complex, e.g. biological, sys-
tems.
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Nanodruty srebra jako elementy funkcjonalne dla fotoniki i sensoryki
Silver nanowires as functional structures for photonics and sensorics
3AAAOOEAT - AcEiI xOEE
51 ExAOOUOADDAPEEEAEA4# OOd

. ATT AOOOU OOAAOA OGa OTEEAITUIE TATT1 O0O6006EDOOO,

Pl AUITTTxUIih TAAEI OEaAUI AAECU UAEOAO GxEAOQ¢
xEATEh DI UxAI AEa TTA TA DPOUAOUECATEA AT AOCEE
wierzchniowych [2-T I OAU T A POUAOGUEATEA AEAPEA TA T A

O00ex8 7 PICaAUATEO U xUCI 6ATEA AOlIa DPi xEAOUAZ
1T xAT A PT POUAU POUUcAaAUATEA TAPT xEAAT EAE COC
DI 1T A UAOGOI AT xAAODOBEcEx EAET Al Al Al 6ex &£O1T EA

7 OOAEAEA xUECAAO POUAAOOAxEITA UT O0AT & xUITE
OOOEAAUAE UAxAT Ol xAT A OAAET EEE [ EEOI OET PEE E
AAAATT xCADAUITGAEAITEDAA O x OPOUos T TUAE U TATI

0001 T Uh xUEAUAT A UT OOATEAR A TADPT xEAAT EA A
DI iTAU TATTA0OOOex OOAAOA xUEOUxA¢ DI EAAUT AUA
sie rzeczywistym [7]. Drugim aD AE OAT BT OOOUT T Ui x OOAEAEA x1
UAAET AUaAA POUU pOI EOT xUIi xUAOAUATED TATIT AO
OUAUAcel T Ui OxUcl 6AT EATEAI AUUTTEE&x xDP&UxAE
tych nanostrukturach [3,4].

0T UA POABEKAAREAEDUUAE xUT EE& x
AAd AT QUAU&AaAA UAOOT O1T xAd T AT T AO0OOe

"AAAT EA DPOUADPOT xAAUItlT x OAI AAE DOl EAEOS& x
2016/21/B/ST3/02276,

2016/22/E/ST5/00531,

2017/27/B/ST3/02457,

2017/26/E/ST3/00209 |,

2018/31/G/ST3/ 03596,

przyznanych i finansowanych przez Narodowe Centrum Nauki

[1] * 8 . EAABIEGGIEIAh 38 - A0 10BBA-2- AOAOEAIT Oh

[2] A.Prymaczek et al. Nanoscal@018, 10, 1284112847

3]1$8 " OAUUJOEA AO2020 241318032408 #EAI 8 #h
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[4] - 8 GexdE Bpt. Expres2021, 29, 88348845

[5] J. Grzelak, et al. Sens. Actuator@em.2018, 273, 689

[6] M. Szalkowski et al. Sensor2018, 18, 290

[7] K. Sulowska et al. Methods and Applications in Fluorescen2620, 8, 045004
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Konwencjonalne itopologiczne realizacidl AAPOUA x| AT EAOx A «x
nanoskopowych

Conventional and topological realizations of nanoscopic superconductivity
4AAAOOU s$11 AdOEE

Uniwersytet M. Curie3 EC T AT x OEEAEhR , OAI ET

. AADOUAXxT AT EAOxT DPOUAEAxXxEA OE6 x | AOAOEACAA
przewodnictwo) oraz ekranowanie pola magnetycznego (idealny diamagnetyzm). Na po-
UETTEA [T EEOT OET PT xUI EAOO OiF OBl xT Al xAT A ¢4l
nia energii Fel EACI x BDAOUh EOeOA EIT1TAEOUxT EA OAAC
tryczne/magnetyczne.

7 1T OOAOT EAE AAEAAUEA 11 AOUUhakoskopoweBtukukyOA OT x A’
OOxT OUTTA TA AAUEA 1 AADICAARAE AT EE® xOU AO AD & DIUA
EAITUGRAExE SAES8 . DPAOOYAREEUAREBEOOT T T xAci U 1
1 T1T AT xOEEI IDOQIAARIUEGI EAT U OOAT O DI AOOAxT xACI
GAEA AERA®T xAUAAUUxXxEGAEA UAT AOGAOxT xATWN BTG EAA
Pl OAT AEAEC O DIl A TUAAT sxQ@AIT A 1DxQUCA EAGATEA EAAUIT Ax A
EAxEAE&aAA OEo 1 01 Al Ex|I GRAEAAES8 x0 IAIxA A @AE EDTAA A>
AUEAC Ux Al pohital@dgEdlbbGAT T T OCAT EUAAEE | Acl AOUAUT U
OUUOEA¢ OITBHAOMEARMAIEMOUEABNAE EAE OAE xUOOODOE:
jorany.7 OAZAOAAEA DI AAiI DPOUUECAAU Al pe-AUT AE
CEAUT UAE T OAU 1T AEOAGI 6 PAOOPAEOUx®d 1T AAPOUAXI
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Magnetyczne nanostruktury

Magnetic nanostructures
Marek Kisielewsk, Andrzej Maziewski
5T ExAOOUOAO x "EACUI OO EOn "EACUO

*AATa U AEOOAI T UAE OAiI AOUE AAAAxAUUAE xObg&caA

TEA TTxUAE | AOAOEAcex 1T OAEEAE xCAGAExT GAEAAZ
x1T G¢ UADPEOO ET &I Of AAEE T AT OAU xEOBEOUAE Co6OC
stosowaniach spintronicznych. W ostatnich latach twarde dyski magnetyczne z zapisem

OexTT1AceUli Ui OOAgU UAOOabEITA AAOAUEAE bl ERZ

A TAAATEA OOxAEa DOAAA TAA UADPEOAI ET A& Oi AA
i AOAOEACOT RECT ADAAAT AcT AT AAOETI xAE OOOOEOOOU
Ui EAT 6 DPAOAI AOO&x 1 AGCi AOUAUT UAE E UADAxT EAE3
EAAUT AUACT AEOO8 +1 OAUAI AT OOEAAOO x OUAE
EAOO xUET OUUOQGAI ENOERICHDIEIGQE &#ZAU UT EAOEE | AOAOE,

xUlih OiTIl ExEAEAAUAE AOAT xATEA 1 AOAOEAECO DI
i TxUAE T T1TADPT xEAATEIT AT AOAT UI OECAAUEARh AAE
i ACT AGUAUT A OAEEA EAREHEGE T AGABOIURWATAE AxE BIOC
i AOAOEAE&x 1 bDOI 001l bAAcUI EEAOOTEO i ACci AOQUUA

OEExAT EA 1 AOAOEAcex 1 Acl AOUAUTEA OxAOAUAE 10
I E o Awdrstwowe (ferro - lub antyferromagnetyczne), czy (iv) wytworzenie silnego od-
AUEACUxAT EA SUEAVEGUUTOEBOAIDT EA T AAUEACGUXxATE
A xAOOT EOEA EOOTEATEA TEAUxUECGACI 1T AEAEOO
EOC8OU I TIA OOA¢ OE6 EOWIix Ul EAEAEABDEELERED OO C
Gi EEex EIT & Oi AAEE AUU ODPETT xUAE ODPEOAI 8 [/ GC
AAxAUUAEh OAEEAE EAE 1 ACTAOiI T POUAUTA 1T ACTAOD
I AAAT AE O0a x OOATEA AT Al EUT x AgcznicA b Argob-A OT x Al
GAEAAE DI EAAUT AUUAE xAOOOx AOI T 1T xUAE8 . A xUE
xUT EEE AAAAdMd UAOe&xT T AEOPAOUI AT OAI T UAE EAE
OOAAEAT EEAE OECAAEx xAOOOx|I xUAE OUUOEAT A «x

xOBDOAAU DPii OEEAE UAODPI ¢éx AAAAxAUUAEhHR OxI1 O

Spintronikiz30) . , ' " 1T OAU UAODPI ¢é&x UACOAT EAUT UAES8
OO0OOEOOOAT T A POBAAE Pi EAE xUOxI OUAT EOR A OF
ryzacjizag | 1 Aa 1T AGxEAOI ATEA xE&aUEa ElTé&x 1 0A 1AC

DOl OAT E GxEAOCAS
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| AARAT A AAAAT EA OA POl xAAUITTA O0a x OAIi AAE DOl
Beethoven2 2016/23/G/ST3/04196;
Sonatina2 2018/28/C/ST5/00308; OPUS-19 2020/37/B/ST5/02299 .

WALR
\\ ' cﬂ Y > \e P ’
NSZ e
\e§§?§<,'l
s
AR
2

1 01 0 1 1
Rysunek: schemat chiralnej strukturymagnetycznejz skyrmionu oraz schemat zapisu informaciji

U xUET OUUOOAT EAI OEUOI ETT &x
(https://www.nanowerk.com/nanotechnology -news/newsid=41588.php)
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Ve z

)T AGET xAT A 1 AOAOAT UEAxEOEA GxEAAAT

Laser induced lighting phenomena of lanthanide compounds

z

7TEAOEAx 30006E

£ A N oA A~ oA 2 £ a2 £ oA~ N ~

) OOUOOO . EOEEAE3080PA0OAMIOIOU L£E "RAAM 7 OF

7UAOAUAT EA UxEaUEeéex | AT OAT T xAéx DOI I EAT ET x Al
ATl EOEE OUAOACOrx sndB EAEODAORE G PMFiwizaklesleE v At A
UWVis) 28 " T CAOA OOOBEOOOA b AQMiAiudoBetErOerA UT UAE
POl xAAUE Al xUO006DPI xAT-EA AOOMEODDCOABRDBAEGY A E] ¢
I AAUEACUxAT EAT E ET T PAOA &dowh-Korwersjd, rhigra§dieder-ET 1 Al E
CEE UAT AFTUITE TA ET OAT OUx11 GAE xUAOAUAT EA E
7 DPOAUAT O xAT Ui xUEECAAUEA DPOUAAOOAxES 11 xa E
T 8x UEAI OUAAEEAE xUAOAUAT UAE OEODPEI 1T a xEaUE
PDOi xAAUaAa ADUAODOGAPEATI EAAE AEACAE Ai EOEES

EAAE 1 AT OAT T xAgx T AEOUOA x c¢cmpm 08 DPOUAU 7AI
Al EOEa GxEAOCA AEACACT UAIT AT a TEAITETEI xI 1A
gii wzbudzenia, koncetA AEE ET T &x8 |, AOAOT x1T ET AOET xAT A A
OAl ET EAET xAT Ui 1 O1 OEAI Oi 11 xa AAOIT OPAEAh bDOI
. Eu 2+elE Al EOQOUET UAE DPOUAEIGE EUWAQEIABxOQOABAEGAE
OA OO0I xAOUUOGKEAODA AEEOEBgi h Ai EOEa Al AEOOI
BUAOT ET PAOI T xA 1 AOAOT x1I ET AOET xAT A Ai EOEA Gx
OEA xEAUEAI T Ui h EAE E x DI AAUAOXEATES8 -1 11 Ex
Ei xAT AE Al EOEE x OOURABAVELAAE ODOABDBROOI x AT A
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Development of the composite scintillators and white LED converters based on the epi-
taxial structures ofgarnet compounds

Yuriy Zorenko

Uniwersytet Kazimierza Wielkiego, Bydgoszcz

This report presents the review of our last results in the development of multilayered
composite luminescent materials based on the single crystalline films (SCFs) and single
crystals (SCs) of garnet compounds using the liguighase epitaxy (LPE) growth méhod

for application in the environment radiation monitoring, microimaging technique and in-
dustrial lighting.

The main task of our research is connected with the creation of multilayered composite
scintillators of phoswich-type (phosphor sandwich) based @ SCFs and SCs of garnet
compounds for simultaneous registration of different types of ionizing radiations (parti-

cles and quanta) in mixed ionization fluxes [#4]. Such composite scintillators present the
three-layer epitaxial structures containing two SCOAET OEIl | AOT--00d®Ix 1000
ing the LPE method onto substrates from SC scintillatorkilms and crystal @rts of com-
posite scintillators were £AAAOEAAOAA AEOT | O éxiedlive Aciktiiaion AO DT «
materials on the bass of Cé*, Pr3* and Sé&+ doped LusAlsO12 garnets [1, 2] (case of ho-
moepitaxial growth) and the Cé* doped RBsO12 (R=Lu, Gd, Th; B=Al, Ga) mixed garnets
(case of heteroepitaxial growth) [3, 4] with variousscintillation decaykinetics due to the
different types of dopants [1,2] and various garnet content [3, 4].

The report presents also last results on fabrication of LUAG:Ce SCF/LUAG:Pr SCF/ LUAG:Sc
SC, YAG:Ce SCF/TbAG:Ce SCBAMEE2.3Ga.32.7012:Ce SC and ThAG:Ce SCFiMle2sGa-
25012:Ce SCF/ GiAl2Ga012:Ce SComposite scintillators using LPE method as well as the
results of investigation of their luminescert and scintillation properties. The testing of the
mentioned prototypes of threelayered composite scintillators for simultaneous registra-

tion of ;- AT Aparticles and r-quanta was performed and the obtained results were ana-
lysed for the optimization of their scintillation figure-of merit.

The report presents also the review of the results in thdevelopment of two-layered com-
posite converters for WLED base@n the SCFs of (Gd, Lu,Th)h2:Ce garnets, growrby

the LPE method onto YAG:Ce SC substrates. The results of investigation of structural, lu-
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minescent and photoconversion properties (color coordinates, color rendering index, lu-
minous efficacy) of different composite converters based on the mentioned SCFs and SCs
were presented.
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- AOT AU PT OUOEExAdh AAAAd E 1T POUI Al EU/
Methods of prospecting, research and optimization of scintillator materials

Winicjusz Drozdowski

51 ExAOOUOAO - EEICAEA +1 PAOI EEAN 4

0T A PIESAEAT OAUT OUl AAEE EOUEA OE®s AT EOEA A
AUEATTUI 1O6A x TAAZEEIT 1 AAEA h UAAEIT AUAaAA DPOUU
TET xAT EAT  ET T EUOGE & A U izachodziAptbée® Ecpntylddi, nazywd® & OUA E
OAUT OUIl AOT OAT E8 . AOT AUET U AbPiI EE OAUT OUI AOIT O¢
pwt Py 08 DOUAU (1 ZFOOAAOAOA x&AOT T GAE OAUIT OUI A
T AEOOAOOUUAE DPOUUECtAAAx OAUEOOUARBET EAI AEAKE/
OAEUCEO 8)8 xEAEOh DOUUDIIT ETAEAA T AUxXxEOEA 21
£l OAA8 #ET AEAIF AAOAUI EO&eOEE AUAO OPeUxAEaAU
UOEaAACT Al AIEOEE AcUOEDOIGAA] OOVDAGMIEETACT B E
AEAC DPOT AAOGO OAUT OUI AAEEh x OUAAUUxEOOI GAE E
OOUU T AOOoPOEaAaAA DPI O1T AEA AOAPUKh U EO&EOUAE |

TUui 1T AAEAT EUI AT 8 -EiT EIFIOUIEDOAO&AT AR VAE E IARIAT
U POUAxAca Al AEOOUAUTUAE EUTI AOT 08x AEOUxI
OOxAEa Pl OUOEExAT EA 11 xUAEh 1 APOUUAE | ABGAOEA
xUl ACAdh OUI AAOAUEAE I A UABAAODAD AU DAAOIOIUADD
3AUT OUl AOGT OU Oa AT xEAI T EAUAGAT A TEA OUI EI
AT AOCEEh AZEUUEA EaAOi xAh AOOOI1TiiEAR AEAI EA
OOUAA 1 AAUAUT AE E xEAI O OOUaAaAUAT EAAE DPOUAI uC
Wiek XXInaOUT EO OAUT OUl AOT 0x O1T UbI AUua¢e OEs 11 ATl

T EAUxUET A xUAAETACT A pPOUU OUi OUUAEEAcCT EOU
UAAxAET OE®s O DPOUUPEAAUBOT xA¢ AT T EI OEaAa b
uzyskaniajeszcz©O UUAOUAE AiI EOEE OEEAOIT xA¢T OxAcoe 1 AO
ccéexlI EA DPOAUAT AUITxE8 [ ATE EUITITAOT Oéx 1T AEARE
DOUAxT AT EEE8 7 Pl OUBEExAT EAAE 11 xUAE | AOAOE
OUAE DPI T ACA UAO®YIUI OHADAYWEABKOAN T A OAI AO 1 AAE
E Ol Ux8E OAAETEE AEOPAOUI AT OAT T UAE8 7 OOAEAE
xAl' TEAEOUUAE OPIT GOeA OO0O1 01 xATUAE 1T AAATEA i
OxUCI 6 AT EAT EAI DI il EAO8&E 11CAAE T -ORA ®ADAIORDOT A XB x
of AAEI EA OAII DPOeAs OAUEAIT ATEA 1T ADPI xEAAUE 1A
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z ~ AN [~ .S z

4 xEAOAUATEA T AExXxEDPAOOUAEE AT AOCEE(q
Theorem on equipartition of energy: classical vs. quantum systems
* AOUU | OAUEA

51 ExAOOUOAO 1 d§0EEh +AOI xEAA

W klasycznej fizycestatystycznej twierdzenie o ekwipartycji energii jest uniwersalne: w

x AOOT EAAE 0éex1 1 xACE OAOITAUT ATl EAUT AE AT AOCEA
IT'A xOUUOOEEA EACT OOI PTEA Oxi AT Au E UAI AU O
prostymwzoremE=k4 T ¢ch CAUEA E EAOO OOAca "11O0UIATTA
000a OEC¢AAO8 4ROl EBET KEOOTOEE AEUUEE ExAT O]
OexT EA O1T ExAOOAITA & Oi 6¢6A EOOT EAEA Al A OE¢
OAACT OEo6 OA& oednikblkasyczhago tiididadnia & ekwipartycji energii dla

AT xT1TACIT OEEAAO ExAT Ol xACI Al A EOC&OACT 1Tt
x OOAT EA 0&xi11 xACE OAOITAUI ATl EAUT AE8 *Aci OIl
OACi OxEAOAUAT AA U CGRAACTPIBIEAAOUAIEH &4 xAOOEa OOA
kwantowej fizyki statystycznej.
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3EI T Pl EET xAT Ah TEA x DPACTE UITATA TAAUEACGUxAI
OOA¢ PDPOUUAIEITTA DPOUAU OUOi h AUUIE DOl AAO OC
T AEDOT OOOUAEh OUOOAAEE 11T ITA UA¢T I Ughielt A OUC
I+ATU UAOOI OIl xAg AUEGEE AAT OOAI T AI Os®xEAOAL

N s N o~ s N oA s L s e s oA

I xAT A POUUAUUT EE O&a nl COAT EAUTTA®G bl OEAAAE

|

i

7 OECAAAAE OEITEA TEAO&xT T xACI xUAE AU600T 1.
TEIOOQN xOEEA8 7 OUAUAcCcel 11 GAE ii1ca Aucg O1 A&
O6Cl xTACOBEEAE OUOOAAEAAE TEA Oa OPACTEITA UA
T EAUT Aci 8 30T xAT A POUUAUUT U TAAAIT 11ca AUg
AUTTAABUs8A4&7T OuUbpO TAAAI 11ca AUc¢ 1 BPEOAT A UA

, AT CAOET Ah x EO&eOUiI UAITEAOO AEAcACT ;6&30i O CA
AEI T UhRh EO&OU EAOO 1 AOOOAITTUI O1ceilEAT EAT A
zmiana zachodzi jednadk A BT UET I EA O&xT AT EA AUAOUEES8 %xI
AEAdOOxA EAOO T PEOAT A Oc¢ Al El ¥dkkeraBlanskh. AT EAT 31
01T AAUAO xUECAAO DPOUAAOOAxE®6 BOT Al Al EOOT EATE
TTxACI xUAE8 01 O0éxT Al x4d AQICT GAR EOHKE AXSAOT DE&GAE /
AAEAaAUAE Ei OEcAA&x T EAOexI T xACi xUAE UAAOOUA
OEs T A DPOTAI AT EA EOOTEATEA TEAO&xT 1T xACI xUAE
OOT EE CxAOAT OOEaAaAA EOOT EAT EA 1y Wébsdaizex ACT x U
PDOUAOGEOI ETTUI EAE E x 1T AOUAOUA pPAcT AE AUTAIE
Al OEcAA&x 0ex11 xACI xUAEh TEAO&xT T xACI xA 00

orazdlaczegd EA O&a 11T A OGBWa "1 1 OUI AT T A
[1] A. V. Chechkin, J. Klaftev, Yu. Gonchar, R. Metzler, and L. V. Tanatarov, Bifurcation, bi-
i TAAT EOUh AT A Z£ET EOA OAOEAT AA ET AT 1T £ETAA ,iC
'8 68 #EAAEEETh *8 +1 AEZOAOh 68 908 "I 1TAEAOh 2

SteepPotential Well, J. Stat. Phys. 115, 1505 (2004).
[3] B. Dybiec, E. GudowskBlowak and I.M. Sokolov, Stationary states in Langevin dynamics
Ol AAO AOUi i AOOEA i1 OU TTEOAOh OEUO8 2A08 %8 X
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[4] B. Dybiec, I. M. Sokolov, A. V. Chechkin Stationary statesinglewell potentials under
ouii ABGOEA , i OGU T1TEOAOh *8 30A08 -AAE8 Onyxynmuy
[5])8 -8 3TEITTOh "8 $SUAEAA AT A 78 %AAITET Ch (AOQI
pected properties in the phase space, Phys. Rev. E 83, 041118 (2011).
[6] B. Dybiec, E. Glowska-Nowak and I. M. Sokolov, Underdamped stochastic harmonic os-
AEI 1 AOT O AOEOAT AU ,i1i 06U TTEOAh OEUO8 2A08 % u«
[71-8 #EAGI Ah +8 #APACA AT A "8 $UAEAAh -O1I OEI T AA
Rev. E 99, 052118 (2019).
[8] + 8 # Arfl B.dDfbiec, Stationary states for underdamped anharmonic oscillators
driven by Cauchy noise, Chaos 29, 093113 (2019).
9] +8 #APACAh " 8 $ UAN&EVAKNOAIiheAr frizaidn in udderdam@ell Anhar-
monic stochastic oscillators, Chaos 30, 073140 (2020
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08EPOUAxT ATEEE bécei AcT AOUAUT A EAEIT

Semimagnetic semiconductors as topological materials

Tomasz Story

Instytut Fizyki PAN, Warszawa

08¢POUAXxT AT EEE beéci ACT AOUMEIc D QA xaTAT G<E T AR
E&x-V)IV-VIlubll-6 E DeEPOUAxT AT EEéx | Acli AOUAUT UAEHh
AUU "Ah-1T 108 | xEAOI xa EAOEAO6 OUAE | AGAOEA
28 ' ACaWEcp pwoXEAUOEAA T A EAEA QJAE EOBOD oA AN AEAA
i EATTUI OPET &x Al AEOCOITé&ex PAOI T xUAE E EITT1Té&x

x OUUOOEEA xAITA DPEEPOUAxT AT EET xA xEAGAExIT GAE
T EEE peci ACT AOUAUT A xUEAUOEa TEAOOUmEAT T U 1A
CECAT OUAUT U 1T ACT AOT T peO0 E AZEAEO &AOAAAUA P

EAIE POaAobd ¢ 8 O0OUUDPITET AEaA OA AEAEOUR bIE

PEAT EA OPET T xA DPAOI AI AEOOITI xUAE 11 Ca xb¢UXx
&x UxEaUAT A U TEAOOUxEAIT&a OIBPI1TTCEa OOAT & x
T EEAAE beci Aci AOUAUT UAEh x 1T AEo6 Ol GAE o E 1

112828 ' AcaUEAh 001 A8 p EGQBEbury 19783I0R+Gonf.AE8r. 48,3308 3 Al

(1979).
21 T.301T OUh 2828 ' ACAUEAh Ra.'L&t 580A1688) h 08! 8 71 1 £
[38]1' 8 | OOAETI xOEEh 08 "1 CcCOO¢tAxOEEh 48 301 OUh O0EUC

[4] J. Jung, A. Odobesko, R. Boshuis, A. Szczerbakow, T. Story, M. Bode, Phys. Rev. Lett. 126,
236402 (2021).
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(o4

EAAOCT AUAUT A AUl Al EEAckxOEEAAAAE
Nonergodic dynamics in manybody systems
Jakub Zakrzewski
5] ExAOOUOCAO *ACEAI | T dOEEh +OAEE x
7 xUECAAUEA Tié&xEo AUI Al E(fednonwriarolvycl) w obed Al T AE A
1TTGAE E POUU AOAEO TEADPI OUAAEO x OECAAUEA U
konsekwencje.
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Singletrajectory-based analysis of experimental data on anomalous,
non-ergodic, nonGaussian, and aging diffusion

Andrey Clerstvy!.2

157 EOAOOE OBEBmaP i OOAAT
2Humboldt-5 T EOAOOEOBO UO "AOI Eih . EAI AL

The modelfree analysis of several experimental datsetsof anomalous diffusion, includ-
ing tracer diffusion in mucin hydrogels, active propulsion of amoeboidal cells on surfaces,
intermittent diffusion of doxorubicin drug molecules in Silica slits, as well as the diffusion
of transmembrane proteins in the membanes of Fcells will be presented. The results of
the Bayesian model prediction/ranking and parameterassessment analyses for the un-
derlying mathematical models of diffusion will be discussed. The physical origins of non
Brownian, nonergodic diffusion andof trajectory-to-trajectory variability of the moving-
averagebased displacements of the tracers/particles in these systems will be elucidated.
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z

A TAOUAII AAE ABHUWEEAME A UUA GA GAMCAAA E
On the edge of physics, about (new) materials

Tomasz Klimczuk

071 ECAAET EEA ' AAdOEAR ' AAdOE

3DAEOAEOI AOT U OT Ux8E OAAETTITCEAUTUR EOEOAC
A U E &ichyin bohateromz1 T x Ul 1 AOAOEACT i h EO&O UAAOUA O
ment,

0a xUOxAOQOUAT A DPOUUPAAET xT h AaAr oOuil 6AOUUT x ATl
ke zamOEa OE6 AEAI EAUh A AAAATEA xEAGAExI GAE
#El ¢ AEUUE E AEAI EE AU @by/ AQANSsaddctnie prky0 Ol EAE
GxEAAA Ei zDAT 1 AEAARARECT U 1T PEO DPOUAAIT EI 66 AAA
liwe poprUAU AOAT xATEA 11 00&xh Ul iterdktj& Aajlefidi z x OP &1 |
EOAEEAI Cci OaAAE EAxU 1 O0A 1 AipbpEa AT AOAcCi 0600i
7 POAUAT OAAEE DPOUAAOOAxE® OOOAOACEA DPi OUOEE:
UUAUT A 117 ca AUc¢ ET OAOBARODE@IAA FUAUAMMEDDIERIx TAIEH
I AEOUOA 1T AAPOUAxT AT EEE xUOO0DOEARA] LGaAa®OOOE O(
[2]i MgPd:3 A o 8 /Pl xEAI EAE xObP&c¢bOAAA DPIiiIEB6AUU
AAT E AT POl xAAUECA Al DPIUODADEBEOODEGBLABRDOOOAUEACL
AAOAUT OEAAUAE xEAGAExI GAE AEUUAUT UAEM]iT 1 xUAE
Mir2B2 [5] gdzie M = Nb i Ta.

[11+8 ' &80T EAEAQh A02 024508 20200EUO8 2A08

2]+8 '&O0T EAEAR AO Al 8 3AERDMEAEA 2ADi 000 O 1 O A
[3] M. J. Winiarski, et al., PhyRev. B 103, 214501 (2021).

[4] E. M. Carnicom, Sci. Adv. 2018, 4, eaar7969 (2018).

[5]+8 ' &80T EAEAh A 03142008960 (2021p8 & O1T AO8 - AO8

75



47.. EAUA &EUUEéExo 0¥ OOEGCAEA @mcph "UACI O

7 U E g Aléharne

+x AT OT xA ET OPEOAAEA x T AOAUT xATE
Quantumrinspired techniques in imaging and communications

Konrad Banaszek

Uniwersytet Warszawski, Warszawa

Kwantowa natura promieniowania elektromagnetycznego narzuca fundamentalne ogra-

T EAUATEA TA xUAAETT G¢ OAAI EUAAEE O0&r1T AcCT Ol
DOUAOxAOUAT EAI ET &£ Oi AAEE8 OOUUECAAAIE i1 cCca

O AAK AGXNEXAQ DPOUADPCEUxTT Gg THBOUAUT Aci EAT AgC
OrUxAT A OAAET EEE TEA UAxOUA O0a x OOAT EA 1 OEa
OUAUAceci xA AT Al EUA T COAT EAUAd ExAT O xUAE 11
UAT EA8 01 EAP®ODOEGAEROAUT xAT EA BITEIFIAE EOQOUO/
OUUOOAT EA OPEETT GAE POUAOOOUATTAE GxEAOEARh A
AUOUx1T T GAE EIT & Of AAEE AT 006bPT AE x ¢aAUlT T GAE
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r o z2 sz

+OUOUOAEU AUADU x@ETEI AKIVQIEXAATAAE x EOUOL
Time Crystal Phenomena

Krzysztof Sacha

51 ExAOOUOAO *ACEAI T dOEEh +OAEE x

+OUOUOAEU AUAOI xA Oa OECAAAIEhR EO8BOA x xUITEE
neODT T OAT EAUT EA x B OA x E ¢ knBthlioznaxstrukt@avEczaBidE T A UA U
x OOAEA ObPI 1 OAT EAUTEA DI AT ATEA EAE ODPIi 1 OAT EA
OOAEAEA xUECAAD POUAAOOAxXEITA Ui OOAT & AUOEOA
OAOxTx ARAOET AUAUT EA UAAOOUAT UAE OECAAAAES8 /i

AEUUEE AZ£ZAUU OEIT T AAT O1l xAT AEh EOG&OA 11T I1TA OAAI
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Ultrastrong coupling of light and matter:Generation, simulations, and ap-
plications

AdamMiranowicz

2 A~ s s~ P

5T ExAOOUOCAO 1 AAI A - EAEEAXxEAUAh 01

The interaction between matter (i.e., real or artificial atoms)and light (usually, micro-
wave photons) can reach the regimedeyond weak and strong coupling, such that the
coupling strength can be comparable to the transition frequencies of the atoms and
photons. Such regimes are referred to as ultrastrong couplifg SC) and deepstrong cou-
pling (DSC), which enable the observationf fundamentally new phenomena [1]. The USC
regime has beenexperimentally reached in various systems includinguperconducting
guantum circuits, quantum wells, moleculesiwo-dimensional-electron gases, organic
LEDs, and magnons. But thBSC regime has been experimentally observed so far only
using superconducting quantum circuits, where the matter is representedby supercon-
ducting artificial atoms and photons are generated andtored in on-chip microwave res-
onators (e.g., transmission lingesonators) [2]. | will briefly describe various methods of
generation, simulations, and potential applications of the USC amiSC regimes. These
include generation of giant Schidinger cats[3], simulations of USC effects in driven
JaynesCummingstype systems [4], and multiple applications of USC effects in quamh
nonlinear optics and quantum information processing (e.gimplementations of efficient
guantum error correction codes).

[1] F. Kockum, A. Miranowicz, S. De Liberato, S. Savasta,rardori: Ultrastrong coupling be-
tween light and matter, NatureReviews Plysics, 1, 1240 (2019).

[2] X. Gu, A. F. Kockum, A. Miranowicz;X..Liu, and F. NoriMicrowave photonics with su-
perconducting quantum circuits, Physicqkeports, 71&719, 17102 (2017).

[3] Y-H. Chen, W. Qin, X. Wang, A. Miranowicz, and F. Nglbrtcuts to Adabaticity for the
Quantum Rabi Model, Physkev.Lett. 126, 023602 (2021).

[4] 3 UT A E Add, A-FOKockum, A. Miranowicz, F. Nddttrastrong-coupling effects in-
duced by a single classical driven JaynesCummingstype systems, PhysRev. A 102,
033716 (2020).
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I xU PAOAAUCI AO Al A OT ExAOOAITI GAE (
New paradigm for universality of the previtreous dynamics

Aleksandra DrozdRzoska Sylwester J. Rzoska

Instytut 7 UOI EEAE #EGI EAd 0!. h 7AOOUAxA

N s .A A~ N

AEA DPOAA AAAAxAUUAE8 OOQOUAU AAEAAU DPATIT xA¢Il

uniweOOAT T 1T GAEGS z&A@I AAAGS Bl CBIAG A 6 &4 E EUI I T OFE
I EAL AGMAROAUBACIT 7,& h Al x 1T OOAOT EAE AAREA/
OOETT1 xAT A8 0T EAxE¢U OE6 xEO6A EAET GAET xA 11 x

tretuya AA AAT A AT GxEAAAUAIT A8 4AEA OUOOAAEA Al A
AT OOAT O OUEECA O1 OAAAPOA T A EiIiBPAO x DBl OUOE
OOAT &6 OUECAS

4A1 xUECGAA xOEAUOGEAR F+A DPOT AT AT AT 1TTFA AUg
AT DPAOT xATEA OéexT ATEA OEAI OEaAACT xUCIi oAAl DI
I AOUAOUA DPOAXEOQUEEEAAUET Uil 8 *Adkyi 20800@Hpd AAT A
xUlIAE EEDPT OAOUAUT AE OAI PAOAOOOU 1 O1 Al ExAE x
OUEAS3 A EBAOIIAAAUE¢ AT EAATT UT AAUT UAE xUl EE&x 38
OOAOCATTA TAOO6DPOOXxA OeélTEAUET xA AT Al EUA AAT
AUU AT Al EU®s ET AREOO AT AOCEE AEOUxAAEES8 | Pl EE
AUb G¢ xQUEGEAMODBAxET T A xUT EEE AT OUAUa OAI PAOAOD
TEA OEo Al bDOT EOO OUEI ATEA8 7 OUIi 1T OOAOTEI b
OPl EOUATEA T A POAXxEOOULEEEAAUET & T AE®01 G¢ AEC
EAET GAET x ppisulefitrap kphfigufacyjne;j.

7UECAA T A AAUEA . #. /1053 ¢cmpoeTgpT"T34cTmnmgemo

[1] A. DrozdRzoska and S. J. Rzoska, Derivativased analysis for temperature and pressure
evolution of dielectric relaxation times in vitrifying liquids, Phys. Rev. E 73, 041502
(2006).

[2] J. C. Martinefarcia, S. J. Rzoska, A. DreRdoska, J. Martinegarcia, A universal descrip-
tion of ultraslow glass dynamics, Nature Comm. 4, 1823 (2013).

[3] A. DrozdRzoska, Universal behavior of the apparent fragilityn ultraslow glass forming
systems, Scientific Reports 9, 6816 (2019).

[4] A. DrozdRzoska, Pressurgelated universal previtreous behavior of the structural relax-
ation time and apparent fragility, Front. Matt. 6, 103 (2019).

79



47.: EAUA &GEUUE&Exo 0¥ OOEGAEA @omwcph "UACT OL

7 U E g Aléharne

[5] A. DrozdRzoska, S. J. RzoskaW paradigm for the previtreous dynamics, Prog. Mat. Sci.
under review (2021).

* aboratorium X-PressMatter w Parku Innowacyjnym IWC PAN w Celestynowie
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Particle transport through deformable micro-channels: rectification and
resonances for transport optimisation

J. Miguel Rubi

Department of Condensed Matter Physics, University of Barcelona, Diagonal 647, 08028
Barcelona,Hiszpania

We show the presence of stochastic resonance in the motion Bfownian particles
through a deformable microchannel when a periodic force is applied. The resonance is
entropic in nature as channel shape variations limit the space available to the particles,
inducing an entropic potential.

The situation analysed occus in the transport of particles through microfluidic or protein
channels. We analyse in particular the case of drug delivery to cancerous tissues where
the stochastic resonance results from the application of ultrasounds which deform the
channels. We shovihe existence of a maximum of the distance travelled by drucarrying
nanoparticles before delivery, as observed in experiments. Our results indicate that an
appropriate channel design and a suitable choice of applied forces lead to optimal scenar-
ios for the control of particle transport.
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Krytyczna dynamika na rynku

Critical dynamics on the market
Ryszard Kutner

Uniwersytet Warszawski, Warszawa

: AOAAT EAUUI AAIT Al xUECGAAO EAOO POUAAOOAxXEATE
AEOI ET T EOOOEAaAUAE x 1T AAATT GAE ET OAOxAT AETTE
TT GAE AE£EOIi U Ai DPOUAOOxATEA T A OUIEO EAOO EAE
jakirADOAUAT OOEA8 7UECAA OECAAA OEo U Ax&AE AU
EOUOUAUTT GAE x OOAT AAE OOAAEI T AOT UAE ODPAOAI .
Ui 6 E EAcT AEAEOUxT 1T GAEa 1T OAU DI UETIT AT AEOU>
wamy efekt krytycUT ACT  OPT xT 1T EATEA x T AOUAOUA OEAI T x
CiTEOAOTI xa PAIE6¢ EAEA x UxE&aUEO U OUi bl EA:
TEATEA x OECAAUEA OOOOEOOOU AUAOI xAE OOUI Ol 1
PDOI ¢O EOUOUAUD TWGAEBI 7DTUAKEEMEAx AT Uh A T AT U O
jem czasowej struktury dyssyptywnej.
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z

7UCAT EATEA OE® EOUUEA x DPI bOI AAEE E
Language emergence in a population of communicating agents

Adam Lipowski

£ A~ s I’

UExAOOUOCAOD 1 AAI - EAEEAXxEAUAR 07 U]

Ol EAxEATEA OE® EBUUEA O EAAAT U 1T AEAAOAUEAE
xEl EUAAEEDEEKOEOAET IAAAE POUUAE&AaCA OxAcoe OAUIIT
DOAxAT BT AT AT Ul Ik UIcA TE&U WOE 61 &&®F 1 GdrurikBj&tyjcE A x D1
OEs 1 Ol ATEE&x8 4AEEA UA¢ci I AT EA OECAT EA Al EI
PiiTAa 1 TAATE xEAITACAT O1T xUAE8 7 i1 AAI AAE OA
xAEAA PAxT A COU EBOUEBUKRDI EBEAAOCOBOABAVET Ui O
EOUUEI xAE T EBAUU 1T O ATEEAITE8 7 xEAI O DPOUUD!/
ACAl 6U 1 OEacAEa bPi PDPAxT Ui AUAOEA cCcilTAAiTU E
DPOUAU xOUUOOEEAE ODbi O8EAEA Qi OTEAAII EXAU &xAU AEAE AE AO K
PAxT A POI AAOU AEAEUUAUT A OAEEA EAE T A DPOUUEE¢A/
Ol xATEA x OECAAUEA 1T EAITEA TAAUEACOEAAUAE O
o)

E
oexT EAlI AAAAg¢ OOOOEOOO6 E AxIi 1 OAES®S AEEACI E
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OOUUEAAEAIT A E XO'I'(;'I'XEA x EADPEA
Heat-bath for friends and enemies

Krzysztof Malarz

o A~~~

! EAAAT EA - GDTEAWAh + OAEE x

7 OAEAOAAEA DPOUAAOOAxEG xUT EEE OUI Ol AAEE EIT I
AT AET AUABEKAAOEDAAT I xACE OOOOEOOOAITAE (AEAA
i EAUT AT OUi O11T xATAClT U xUEI OUUOOAT EAI OAEAI

AAOA O OUOBOAAEAh x EOeOAE x OOEAAUEA 1 AAUE,

GIEA TACTIT1T AMAVL xXTERAEATERM AAEA(

1 przyjaciel mojego przyjaciela jest moim przyjacielem;

T xO0e¢ i TEACI xOI CA EAOO iTEIi DOUUEAAEAI A n

1 przyjaciel mojego wroga jest moim wrogiem;

T xO0e¢ i 1TEACI DOUUEAAEAT A EAOO ITEI xOI GEAI
| AOO6DOOxT T A OAE OACOCUCAOO&AANEBOAT ADOGABEWA
Ao AaAACi 1101 OAI Ui EAT OUAE OAiljdkdadys jakoA Gl E ¢

xjiDOUUET EAT UR +A DOUUEAAEAI OEEA E-px Oi COECABAI
[ TFTA TDEOAC OO08EAE Aoy EAITETBATUXEAM AL TEAAT G
OECAAU DT U7 OOAEAAA x OOATEA O&x1i xACE (AEAA
wprowaA UE¢ AT OECAAD OUOI OAOI EAUT U8 SECAAU OA

UAO&xT T PDEAROOQEACI EAEABAEO x UAITAFTT GAE T A
5laboOuUU UA¢i FATEO OI PT 1T CEE COAZEO PAcT Aci OAA
lowe [6].

[1] F. Heider, Attitudes and cognitive organization, J. Psych21 (1946) 1077112

21 +8 - Al AOUh -8 71¢1 O0UUTh %Ol OET 1 30E2mR0) OOOOAC
121103

B]+8 - Al AOUh +8 +O0O¢AET xOEEh (AEAAOnkdintekdc-AA T £ A
tion range and a thermal noise, Physica 867 (2021) 125640

[4+8 - Al AOUR +8 + Oce@hade wandiiBnfin athétoik Addé of lsdcial bal-
ance with Glauber dynamic§ Phys. Rev. E03 (2021) 066301

[5]-8 71 ¢1 OUUT h + 8 y-inducell Charges snithBrindl propeEti@siof structur-
ally balanced systems, arXiv:2106.03054 [physics.sqah]

6] +8 - Al AOUR * 8 | 8vednfielddddutoh of stiudturalfbohladce ldyinamics
in nonzero temperatured, arXiv:1911.13048 physics.soeph]
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A~ z z

SppOAT EA E OOAOI xATEA EQAEOExA OECA
Entanglement and quantum steering of few qubit systems

Zbigniew Ficek

51 ExAOOUOAO 1 EAI I TI-826 COEER :EAITTA

Spktanie oraz sterowaniekwantowe, znane jako EinsteirRRosenPodolsky (EPR) stero-

wanie, odA &€egoczasud@ x AAT OOOI UAET OAOAOIT kstahoE A EE U
widt DI AOOAx U EKAEICOxABGUEBAU ET I bOOAOEx ExAT OI
E UOIT U&i EAVERGA #alstanf] EEA OOAOT xAT EA ExAT O xACl Ax
wistym kolejnym krokiem jest rozszerzenietych zagadniefT A O E ¢ lAnk W kilku &u-
AEOGEx8 . A DPOUUECAAR bPaQI ADOWAAEA EIOAEIOEA TUR AL EMA
nia w zwitkszeniu bezpieczéstwa kodowania informacji oraz jej przechowywaniu. W

prezentaciji przedstawione zostait OAT OAOUAUT A GmiddtzAlneesiagaid Z1 OA U
ciaw metodachspfOAT EA T OAU OOAOI xAT EA OECAA&x EEI EOD
nym wprowadzeniu sporo czasu p@vidcimy na przedstawienie metod sphtania oraz
sterowaniaE x AT OT xACi OEc¢cAAO &wepdkaemypdoBdsterds . AOO
waniu kwantowym odgrywajérelacje monogamiczne i jak je wykorzystaw praktyce do

ETT OO0T 11T xATl A CprzetvadddaintbinAdi. Rarak&iczenie pokaemy na ja-

kie problemy motemy natrafic podczaskopiowania spafO AT EA &£ 0T T &x 1T A ET 1
ECAA OOAAEIT T AOI A EOAEOUS
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30AT U OUAAAOCI xOEEA x DP&EDPOUAXxI
Rydberg states in semiconductors

3UI xEA 2AAUDEOEA

s £ oA~ N

Politechnika Bydgoskaim* AT A E *G6AQUAEA [T EAAAAEEAE,

Ekscytooyh AUUT E Al AT AT OAOT A xUAOAUATEA EOUOUOA¢
U ZAl a Al AEOGOT T AcT AOUAUT ah 1T AOFKAE 1 EAUAEA

OUAAAOCI xOEEI E E UT OOAEU UAT ACA®RromicAiéidh x OI E
orbit~n204a I1TIdOAh OE6CAEa [ EEOI I AOOex E Oa Ul AAUI
EA xUOxT OUUEA T OAU OAOEE OAUU xEOGEOUA TEI 0OC
xUAEh EO&OUAE OIT Ui EAOU biT 0exT UxAITA 0a U coC
Ci xOEEA BOJ iii €ExET AOAOxAAES UEAxEOE ExAl O xU,
AUAOEA xUECAAO TiexEITTA UI OOAT a EAE x¢AOT T GA
sposoby ich wykorzystania.
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+OAxEAAOxT ExAT O xAh A

nimi zwg & UAT A

Quantum tailoring z nonlinear quantum scissors and some effects related to them
7TEAOEAx , AT dOEE

51T ExAOOUOAO :EAITT 7 CEOOCEENR . EAIT T 4

P - T

AEAOAEOAOUOOUAA8 7 OUAUAceli 1T GAER EAUEA 00O
DOUAOOOUATE (EI AAOOGA 1 OETdAUIT T Ui istnighieE AOUA
I EOAGI TTUAE ET OAl AAEE ExAT Ol xUAE8 7 OUAUACGe]
tzw./ EAT ET ET xA T iht AAOAD1 ExATERI €A ET x A OECAAURh x
O0OAT U 1T TEOAGITTUI xUIEAOUA x AAUEA &1 AEAn
ExAT OT xA Oélr 1T ACi OI AUAEG8 7 1T AOUUI DOUUDAAE(
Oui AiTEA OPI a0AT UAE I D8 OOAT AAE OUDPO "AllA

GAE ExAT OT xUAE OOAEa OE6 xEAT AUT A8
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Solid phase microextraction device design and method optimization using
fundamentals

Janusz Pawliszyn

Department of Chemistry, University of Waterloo, ON N2L 3G1, Canada

Recent world-wide efforts toward implementation of sustainable technologies will have
effect on practice of analytical chemistry and in particular sampling and sample prepara-
tion steps. The main barrier to move towards greener options is poor understanding of
fundamentals of underlying processes leading to hesitancies in adoption. One of the green
sampling/sample preparation technologies is solid phase microextraction (SPME), which
will be topic of the presentation. The development of matrix compatible coatings for
SPME has enabled dire@xtraction of analytes from complex sample matrices, including
live tissue. The direct immersion (DI) mode of SPME when utilized in conjunction with
such extraction phases facilitates clean extraction of a wide range of analytes from com-
plex matrices without the occurrence of fouling or coating saturation as well as elimina-
tion of matrix effects when combined with LC/MS. In this presentation, mathematical
models and computational simulations based on COMSOL combined with experimental
validation were employed to investigate the effect of binding components present in com-
plex samples on the recovery of metabolites varying in logP for extractions carried out
using the direct extraction approach. The presented findings corroborate that the studied
approach indeal enables the extraction of both polar and nonpolar analytes from com-
plex matrices, provided a suitable sorbent is employed, so the technique is not only suit-
able for targeted determinations, but also metabolomics investigations. Further, results
indicated that in certain cases, the kinetics of extraction of a given analyte through its free
form might be dependent on the desorption kinetics of their bound form from matrix
components, which might lower total recoveries of analytes with high affinity for thena-
trix. However, the binding of analytes to matrix components also enables SPME to extract
a balanced quantity of different logP analytes, facilitated by multiphase equilibria in ma-
trix, with a single extraction device. Experimental validation of this modéeng approach
was applied to understand the mass transfer of doxorubicin, anticancer drug, in lung tis-
sue. This approach facilitated quantitative determination of the binding constant and dif-
fusion coefficient. The developed computational model was also groyed to elucidate
practical aspects of different SPME geometries, in particular effect of miniaturization of
SPME devices on the kinetics and efficiency of extraction. Particular focus was placed on
fibers, tips and particle geometries of different sizexs they are more compatible with in
vivo extraction. The attained simulation results associated with the shape dependency on
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equilibration time were in good agreement with experimental observations, demonstrat-
ing that the masstransfer limitation is highly dependent on size, shape and composition
of the coatings. Higher enrichment factors are achievable with the use of a thinner coat-
ings or fewer number of particles in comparison to factors achieved via exhaustive ex-
traction. Composition of the coating is itical to obtain optimal performance.
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Without physics, there is no modern medicine

~

'l AEOAT AAO 3EAOId

- S £ 2 A o~

*Al $c¢OCiI OoU 571 ECAOOEOU ET #UJ0OOI A

Modern medicine is prophylaxis, diagnosticand therapy. At every step of the ladder,
especially in diagnostics and therapy, physics has become an integral part of medical pro-
gress.Importantly, physics also made it possible to understand the mechanisms of func-
tioning of living organisms, including what is most important to us, the human
body.Thanks to physical knowledge, today there are diagnostic devices such as computed
tomography, magnetic resonance imaging and ultrasound.Thanks to physics, we can treat
with radiotherapy, photodynamic therapy or cryotherapy, as well as hyperbaric treat-
ment and variable magnetic fields.Doctors, using the fruits of the work of physicists, ex-
pand the spectrum of action in each of the abovmentioned fields of medicine, including
prevention.The marriage of these two @ciplines of sciencephysics and medicine is not
easy for both sides. It requires expanding the knowledge of both sides. The benefits, how-
ever, are undisputed.
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Dynamics ofintrinsically disordered proteins and their droplet-like
aggregates

Marek Cieplak

Instytut Fizyki PAN, Warszawa

&OT EAETT T xATEA ET i 8OEE AT CAIF OEA UAOeéxT 1 AEA¢
herentnie nieuporzaA ET x AT A8 T"BEEAAGEEE OUAAET xAT A 11 ca ACOAC
lobiaE 1T xA EOI Pl Ah EO&OA AUEACAEa EAE AAUACTTIT x
Ox1 OUATEA OE6 E AUI Al EEE OAEEAE EOI Bl E xUI AC
T OOATEA T1&8xETTU T AOU stx@kdrdtiuawany ¥ x ADEBOOAT UE /

-ET AOOUAXxOEEI h EO&OU OOATT xE OTceilEATEA OU
AEACAE T AOUxT EA OOOOOEOOOPUE®SAEOAET EOABBAOAE
TTExAOAI E8 7 xUDAAEIOE AGRICAEA AE IEADADOE ERAT T OAE
AUAT A T A DI AOOAXxEA AExEI T x ALriie géoelriDjadhedd ¢ Ad A
stanu odniesienia (takiego jak stan natywny).

Jako ilustracje przedyskutuje tworzenie shkropel w uk@dach poliglutamin. Metastabilne

kOT b1 A AEACEI xA 117 ca DI xO0AxA¢ x T AOUAOUA x«
niami binodalnaE ODET-O@AAT @A ET 1T E A Adidd fedgetycziebodly-A UE AT E
UT AAUAT EA xUEOAOe&ex EAUI xUAE OT UOxI Oex AEACEI

Functioning of any biological cell involve proteins of two kinds:natively structured and
intrinsically disordered. The disordered proteins may aggregate and forrmultiprotein
droplets that act as membraneless organellesTheoretical understanding of the for-
mation and dynamics of such droplets rguires using coarsegrained models. We'll de-
scribe our own coarsegrained model(constructed with $ 08 | OEAOU - ET AOOUA:
is a generalization of the secalled Golike model, designed for the structured proteins
and based on the concept of contaatteractions between amino acids. In the case of the
intrinsically disordered proteins, the contactsare derived from an instantaneous shape
of the backbone and not from thegeometry ofa single reference state (such as the native
state). As an illustration,we discuss formation of droplets in systems of polyglutamines.
The metastableproteinaceous droplets may arise within the coexistence region between
the binodal and spinodal lines- hence a necessity to find theoreticainethods to deter-
mine the phase diagams of the solutions with proteins.
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Emergent behavior in motile active matter
Roland G. Winkler

*[ 1 EAE 30PAOCAT | bpliéntcy ¢ #A7 OOAh * 11 E+

The perpetual conversion of either internal chemical energy or utilization of energy from
the environment into directed motion is an integral process in active matter. Its respec-
tive out-of-equilibrium nature is the origin of intriguing emerging structural and dynam-
ical properties, even with reminiscence to classical turbulence, which are absent in pas-
sive systems. The spectrum of active matter is wide, ranging from bacteria, sethanized
bio-polymeric systems such as the cytoskeleton of living cells, $ahools of fish and flocks
of birds. The spatiotemporal dynamics of motile active matter is controlled by the pro-
pulsion of the active agents in combination with various direct interactions, such as steric
repulsion and hydrodynamics. Direct interactions & typically anisotropic, and emerge
from different sources, such as spherical and elongated agent shapes, intrinsic flexibility,
microswimmer flow fields etc. The combination of the various aspects leads to new emer-
gent behavior, with a possible synergistally or antagonistically effect of the various in-
teractions.

| will address physical aspects of motile active matter ranging from propulsion of bacte-
ria, to large-scale collective properties of active agents, and nonequilibrium statistical
characteristics. The emergent behavior in model systems with agents such as active
Brownian particles or squirmers are presented, which shed light onto the generic fea-
tures of dry and wet active matter, respectively. The oubf-equilibrium nature of active
systems implies the absence of statistical equilibrium concepts like detailed balance,
Gibbs ensemble and free energy, as well as timneversal symmetry. In particular, motile
systems exhibit intrinsic properties absent in passive counterparts, such as swim stress,
and, thus, no thermodynamic description exists. However, by a suitable extensions of the
definition of certain quantities, e.g., pressure, an equation of state can be derived, which
illustrates that at least partly thermodynamic properties even for nonequilisium sys-
tems can be derived.
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30ATU AEEI AOUAUT A x OECGAAAAE
Chimera states for coupled pendula

Tomasz Kapitaniak

01 EOAAET EEA | 6AUEAn | AT

Chimera states are one of the most intriguing phenomena in complex dynamical systems.
Typically, they are identified by the cgexistence of two types of patterns within one net-
work scheme: (i) a regular behavior, which corresponds to partial synchronizatio of sys-

OAi 60 OTEOO AT A EE AT EOOAGCOI AO 11T AR xEAI

to the chaotic dynamics. Both domains can gexist, even though the topology of coupling
is usually symmetrical. This surprising fact shows, that combiningoth coherence and
incoherence, chimeras become one of the most fundamental structures in the area of
modern, nonlinear problems. Chimera states can be found in a variety of dynamical sys-
tems, beginning from such fundamental ones as the Kuramoto model, fehich they have
been originally described, or coupled pendula. The studies on chimeras in chemical oscil-
lators, neuron networks or delayed systems, as well as the experimental proofs of their
existence have shown, that this type of behavior is interdiscimary and appears univer-
sally in different areas of science.

In this study, we consider the dynamics different networks of pendula: (i) a star network
of N+1 nonlinear oscillators (in such networks, there is one central hub node (labeled by
site index /=N +1) and Nenvironmentally identical peripheral endznodes connected to
the central one (labeled by indicest  p A)&(i) a network of locally coupled pendula
(each pendulum is connected with the nearest neighbor by the spring and damper ele-
ments), (iii) a network of globally coupled pendula (each pendulum is connected with all
other pendula by the spring and damper elements). For each network the route from
complete incoherence to coherence is described. A particular attention is paid to the oc-
currence ofthe chimera states. Numerical results are partially confirmed experimentally.
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"AAAT EA UAAOUAd E TAAUEAEUxAd (11 AEOI
laserowej
Precision spectroscopy for studying molecular collisions and interactions
OET OO 7AEO¢IT

51T ExAOOUOAO - EEICAEA +i1 DAOI EEAh 4,

0OAAUUUET EA EiIiTOOITTTxAT A OECAAU 1 AOAOT xA DI L
CUxATEA T E0AUU 1171 AEOCAIE E AOI T AIE 1T OAU UA/
OEAITE 1171 AEOI BADT REI UAABORJdOOAEODI xAg EI AOUAUI
OOUA¢ AUUOOI ExATOI xih OE8 EAET O UDOAOUAT E/
bi AAEGAEAh AEAEOU UAAOUATEI xA 1TTFITA TAOAOXT x

T UAE OAUITT AT CeAAAPBAAURAABAT Eil xACT UAAOOUAT T
¢x 1 POUAUT UAE T ACOUxAEa AOlLa Ol 16 x FEEUUAA
OxEAOAEa 1T A Aoice Al AAAATEA TAAUEACEUxAd E
CAGAExU 1 PEO UAAOUAJdCADPE OAAT AGUXEAEBOI 1 T CEE 1
DAEOOT OET PEE 111 AEOI AOT AEN x OUAUACei 11 GAE
TTUAE PI ATAO E AcUi pl ATAOG8 /1 e&xEs 1T AOUA xU]

xUl EAUU¢ U DPEAOxOUUAE UAOAA8 /OE&acgiolEGIU 1
UGCT ATT Ge T E6AUU xEAI AT E OAT OAOUAUT UI E E AEOE
DAAEO UAAAUADOOAAUE AN -AQRSKOUASAID BAstronie dképery-

i AT OAT T AE OOI OOEAiI U OAAET EEE OPAEOOI OEI DI xA
AUl xUOl EEAE #&£ET AUEE Al xEaUAT A Al COUAAEATE
1 60T a OEAI 6 AUbOOT GAE xO8AKITIEANIE Al AlGBIOAU Al UG GVEGRI E
I Al EAUAT EAAE AA ETEOET Al A AAOAUEAE WgT 71171 U/
ub®-N2 h EO&OA O0a EOOI OT A x AAAAT EAAE AOIT O&FAC
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0OAAUUUET A TAT EAUATEA E AEOPAOUI A
Precise calculations ad experiments in elementary particle physics
JanuszGluza
5] ExAOOUOCAO 1 40EEh +AOI xEAA
0OAAUUUET A T AT EAUATEA AUU OAr PHBIITEAOU AuUucguU

| ex 1T AOEI xUAE8 7 DOUUDPAAEO AHdhid prEwadkana OOAE A

Pl ATT xAT A AEODPAOUI AT OU OOxT OoUa T1T xA TTFIExTG
AAOAUT OEAAUAE T AEOU¢8 0T 1 EAO ATTITAITTACGT 1TT1T1A
OEo xEAGI EA OACi OUDPO DOUACT I T xUiI xuAAOUATE

DOUAXxEAUxAT EAI OAT OAOUAUT Ui h BT OXxEAOAUTT A x
OAih EAOO TEAUxUEI A AEAEAxA xOEAUOEaA EEAO0O
AUEACUxAd Al Ai AT OAOT UAE8 +11 £011 OOEaA OAl OES
niach podstawowyAE x & AOT T GAE 1T AOOOU TEA Ii1TEAE EOOI OI
1T EAEOUA AEOPAOUI AT OU 1T AOOOETT xA E AAAAT EA CA
xUAE T AOOOAI TUAE 1 OA 1T ACAAT xAT UAE AUAOOAE (E
AAOGEx CAI EdRBOE 11T ERBAU A xUECAAUEA T PEOUs OA

z s N o~ oA ~ PN z - N s s~ s N

UUET UAE T Al EAUAd OAT OAOUAUT UAE x OAI AAE -1TA
DOUU DI OUOEExAT BXOAd | AWWREOAIA ADEAGYAE x , (# E

OAAE 1 APOT1T1TxUAE8 o1 AAi AOcOi AT OU UA OUi EI

AOAT xU AEAAI AOAOT 0éx DI Uxi1la TA AAAATEA DOT,
OAOT UAEh AUUIE 1111 ©0AQUAEOQAIUBAOCAA hb IDAOWWAWR
OUACT UOT UOIi EATEA OOOOEOOOU E x¢AOTT GAE ExAI
E AAEAAU AAAAd 1T AEOUEa DPOUAA TAIE 1T1TxA EI OuUU
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+x AT O1T x A ODI eksrdnialBefi th z&s@Fowadia
Quantum entanglement: extremal states and their applications
+AOT 1 %UAUET xOEE

5] ExAOOUOAO *ACEAI T T dOEEh +OAEE€ x
2Centrum Fizyki Teoretycznef PAN, Warszaw

30PAOPT UUAEA E x Alkwénioweito ¢echyOdbdraki€rysiycznk mechaniki

ExAT Ol xAE8 3bl aOATEA O AZAEO 1T EAEI AOUAUT UAI
ExAT Ol xAci h EO&8OA Pl xOOAEa x xUTEEO T AUEA¢U>
OO0A¢ UAAET xAT U OAEIA pAl ABDEGAGREXHATH RALEU ORAMERAIC
I AUEAECUxAT EA U 1T 01 AUAT EAI 8 30AT U OPiI abAT A 00
ExAT Ol xAE OAl Api OOAAEERh ExAT Ol xAE EOUDPOI COAA
I ATl EAUAd ExAT O1 xUAE E 11 I leraldkh fioyki Atbniowdj, x A¢ Al
£ OTTEEE E 1 POUEE ExAT Ol xAEh 1T OAU EZEUUEE EaA
$1 A OEcAAex AxOAU&aOOETI xUAE OAT OAOQUAUT U 1T PEC
znanestany Bellg np. F * ST spp TWch | idnieA OUT A

Obl a0AT A8 7 DOUUDPAAEO xEAEOUAE 1 EAUAU AU&a0O0/
AAOAUEAE ODPI AOAT Uh CAUI O©O&éFrT A TEAOU ObPI a0ATE
OOAT éex8 $1 A OECAA&x AUOAOI AUakiy medoddly | " #$ >

entangled ' - % h UAAAT A xAOOI EEAIh EI Al A ATl xT11TA
céxdg !"s#$h 1 #s"$ T OAU !'$s"# OAEE OOAT AxOAU
30ATU ' -% TEA EOOT EAEa A1 A OEcCAAO AUOAOAAE E

stanAl A AUOAOAAE OEc¢AAéex EAIAU U OUAGAEITIT A DPIT U
i AEOUI A1l EUBEA oOel T A mEOT EAEA AAI 68 4AEE AUOAC
Pl OOAAEE DPiiT E6OAUU Ai xi 1T EA xUAOAT a PAOa Al b
OtrzymAT U xUT EE PIT UxAI A OAEIFIA T A ET1 OOOOEAES 1
OUA oo AAEAAAE 1 AEOQUI AITA OPOUsIATEA PIil EAAL

T AOT xAT Ui ODPI a0AT EAT 1 Quéréct lersor OcterdciowsRaknE A T A E |
EAAE AEACT AAWAE Ol Ax@AT ACci x EIT 1T Olombdnddse 11 AA

o 8 :1TAITAUEITU OOAT OilTFrlIExEA OT UxE&aUATEA E
TAci POT AT AI O oo T ZEAAOEXx %Ol AOAh DOUU UACT I
TEA OPI aOAT Ui ¢ 8

[1] A. Higuchi and A. Sudbery, How entangled can two couples get?, Phys. L&72A213
(2000).
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[2] S.A. Rather, A. Burchardt, W. Bruzda, G. Rajehdt A1 AUET ¢h !'8 , AEOEI ET AO/
kowski, Thirty-six entangled officers of Euler, preprint arXiv:2104.05122

[3] F.Pastawski, B. Yoshida, D. C. Harlow, and J. Preskill, Holographic quantum ecmrect-
ing codes: toy models for the bulk/boundary correspondence, J. High Energy Phys., 2015,
1

#UOAOU EI OOEE T A UEABOUI OIOIAEALAOCOBRIADOA DD EA! - ¢
xEAAAEZGAUI o9 OPI d0AT UI T AFEAAOI T %O/ AOCA8 0C
EAlI AA GAEAT EA T A EAIFNAAE EJI OCAA xUIT OE preh

AxEAE EI OCOAE T EOAGI A OOCAT PBI UI OOAC¢ U
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Quantum metrology of two pointlike incoherent sources with different intensity
| OEAOU 20OAT EAEE

51T ExAOOUOAO ' AAdOEEhR ' AAdOE

EAxEOET AUAZAOAEAEE i1TITA Ol UOi EA¢ EAET 1T AO0OG
AUUUET EAE xEaUEO6 GxEAOCA EAET UAE&O DPOIiEA

ustalonym kierunkuz T POUEA CAT 1 AOOUAUT A 8 *AAT a U xAII1

waniaox ACT T A0OOsbPOOxA EAOO OUx8 AUAEAOAEAUET A T C¢
Al EOET OEAAEA pici+tTTA TEAUATAITA T OeAECA Gx
AUEAIT T A8 417 AAOAUT 1T TATA TCOAT EAUATEA AAEA (

waniach,pd EAx Al x OUDBI xUI OECAAUEA BI T EAOI xUIi ]
AACET xEOA T AO6I ATEA POUUAET AUaAACiT GxEAOQOCEAS

#1 AEAEAxA AUEOAEAUET A T COATEAUAT EA O1 UAUEAI
EAEaA OEo Al 1 AOT A Ul ATUABOUDPI RGADDT GBEEEXAT
FATEA TEAUOEA OEoh EF 1 APEAE EAOO xUETTAc¢ A
i EOABAOOA8 . EAOOAOGUR T AxAO AOT AT A 1T EAAT OET 1
Ul ExAAUU¢ OUUOEAT U AEAEOS | EEXEBAHA @B O UAGAIEAR
T EEAEAAUIE U UAOOI Ol xATEA 1 AOOI 1T CEE ExATl Of >
T ACT GAE DI il EAOT xUAE TEAOOUxEAITEA UATA+U TA
GxEAOCEAS8
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+TTO001TTA ExAT OIl xA O1I OOAUEI T UAE mlAAOUA
atomami

Quantum control of ultracold collisions between a single ion and atoms

-

- EAEAE 471 UA

Uniwersytet Warszawski, Warszawa

-EAOUATET U OAEECT AUTTUAE |1 AOADIExT OBIAIC&x OE6 O
TTxa DI AOAE Oi a AT AAAAd PT AOOAxT xUAE x /EFEUUA
OAIFEIi O UAAOUAdh x EO&OUI AAEAEOQOU ExAT O xA T AC
U TAExAITEAEOUUAE xUUxAd x OBRECAUVEARAAOKTIBABACQC
AEOPAOUI AT OAAE xUET OUUOOOE&AaAUAE DPOCAPE® EITTI
T ACOUAxAT EA xUxT ¢AT A Ui EATTUI bBIi1T AT Al AEOOUA
AAOAAEA POUAAOOAxESh EAE xA xObp&chbOsyw U CcOO
I i OOAOAAI EA E 41 AEAOA 3AEAAOUA xA &OAEAOOCO

AEé&xh T OEaci ol EGI U OAFEI ExAT Ol xU E UAAAITT

UET T UAE UAKGUMI 7ET!ITT OOAOAAT EA UOAAT EUT xATT
jonuYor wbOEADPAA O0AOI A U Ol OOCAUEITUI E AOT I Al E |
jon-AAOT I8 51111 ExEET O DPEAOxOUa 1T AOAOxAAEa OA

atom. We Freiburgu zademonstrowano magnetycznie przestrajalne rezonanse Feshba-

AEA DI 1 EdAUU omem B ddibmam I popriez pomiar wzmocnienia strat
OAET I AET AAEE OOBEAEACT xAE E OUUAEITI GAE AECT Al
7UOECEE AEOPAOUI AT OAITA AucuUu EEAOI xAT A E BT (
EAT AT xACi Ol UPOAUAT @Al EBBAOXx®BAETT EOAGI AT EA
niajon-AOT I 8 /| OEACT E6GOA ET 1T OAAIA B xOER OAA AN AgmU
UAOOT 01T xAd x AAAATEO DPOiI Al Aiex EEIEO E xEAI
mieszkami jonowymi w ultrazimnych gazach atomowyE | OA AU&a OOAAUET xUAE
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7z = z

30A¢A £O1T AAT AT OAT T AR T 01 A1 ExT GAE I

Fundamental constants, singularities and the shape of the Universe.

z N 2 &~ oz

15] ExAOOUOAO BUAUAAEJdOEEh 3UAUAAE
2. AOIT ATl xA #AT7T 000/ "AAAd *4dAO0I xUAE

. A xUECAAUEA DPOUAAOOAxE® DI AOOAxU OAI OEE £EE!
POOUAUAE&AAUAE AUT AIl EAUTT Gg OOACUAE £01 AAT AT C
OOAC AE OPICUAVRAEUxAd Al AEOCBT DAQkADOAWDBAKE OA
TA DOI AAOU UAAET AUaAA x OOAEAEA Axi i OGAEE 70U
xAld6 EAE T AOU 1T AOAOxT xAlTU 7OUAAEGXxEAO EAOGO

DI xET 1T E@®{WCIGIAT EA¢ x 1T AOUUAE AAAAT EAAE 1T AA E
Al 601 PEAUT A 8 : AAAI DPUOATEA AUU iica EOOI EA
GxEAOAh x EO8OUAE DPAT OEA ETT A EEUUEA E AUU x
Pl OAUUe 3UMAIRAECEDT AT HA T A AEAEOU ExAT O xACT ¢

T UAE xOQUAAEGxEAOexTI AOUAOEx OAEIFIA x ET 1T OAEGA
OOAT AAOAT xUAE 1 01T Al ExTI GAE ETOIT11TCEAUT UAE Ux

[1]M.08 $aA0T xOEEh ! df Phiysiocdl bdastants, Auakuin(ERtanglement, and
the Multiverse Falsifiability, Universe 5, 172 (2019); https://doi.org/10.3390/uni-
verse5070172

[2] M.R. Wilczynska at al., Four direct measurements of the fistructure constant 13 billion
years ago, SciencAdvances 6, 9672 (2020).

[3] Balcerzak, S. Barros6 A1 1 EAT h - 808 $Refer) EntaOdiemdént eBtdpy atl AT AO
critical points of classical evolution in oscillatory and exotic singularity multiverse models,
Physical Review D 103, 043507 (2021).
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&EUUEA EaAOQOl xA OZA A
i »

A E AET OAOAD
ACi xOP&8CEOOT EATEA x #

A
E 1

E f

AT O
Nuclear physics and proton radiotherapy

5 years of fruitful coexistence at the Bronowice Cyklotron Center

Adam Mah 0 Ok &

Instytut Fizyki B A O PAKE OA E é x

"AAAT EA DPT AOOAxi xA AEUUEE E&aAOl xAEh AET ¢ DOI
Pl UT AxAT EA POAx POUUOT AU E Ul AEAT xAT EA T ADIT x
lucji i budowy 7 OUAAEGxEAOAR AAOAUT AUs 00T AAxAEU DI
w konsekwencji-UAOOT OT xATETI x xEAI O CACO6UEAAE | UAE
EAOO xbOI xAAUATEA 1 AOIT A OAAET OAOAPEE DOIT OI 11
CEAUT UAEh @dwodzehienDsiosoivdandobdk innych metod leczenia nowotwo-

Oé x8

$1 OAE PI OU EAAUTUI x o711 OAA 1GOI AEEAI OAAEI
TTxA "OTT1TxEAA ##" x )&* 0!. x +OAET xEAR |
jest w cyklotron IBA Proteusc comh DOUUGBPEAOUAE&AAU DPOT OTT U Al

TTx7T OxT 0ex TEAh T OAU AxA OOATT xEOEA UA OEAT ¢
AET OAOAPEE 1T AEAAOAUEAE OEI I Pl EET xAT UAE DOUUH
przeprowadzono tu napromienianie prawid @oun DAAEAT O0& x 8

1T A x TAOerTEATEO TA POAxEA xOQUUOOEEAE ET1 UA
xAT T OexT EAI EAIT 6 Al DPOI xAAUATEA AAAAd DI AOC
radiobiologii, dozymetrii i fizyki medyczne;j.

"AAATEA U AEUVUOBEBEUEaAaBEDI KAExAIFIT UAE UACAAT EAdh

x OUAUACeEI 11 GAE -KESBEADI DBABI OHAEHPOOHEOOEOOOU

EaAAO AOT I 1T xUAEh A x OUAUACeéi 11 GAE DI xO0Ax AT
EaAOl xUAEh T GAUTAIx AOA ODEERE AAOAEOT O x AOAT x
OAOT OEex AOOI PAEOEEAE &!')2h 30)2!,¢ch 30%3 A
i EOEAAE AET 11 CEAUTUAE E [ ACGUAE UxEAOUbOAAE |
AET 11T CEAUI AE xE&Z£ALKE pODOAGTITIAYERE TERA 1 AAUAT EAS
Of UxeE [T AOT A AT UUi AOOEEh CAUI DOAAUUEA bl AAI
4A OUI AET UA FEEUUEE EaAOl xAEh AAAAd OO1 O xAT U
OAU xUOAI'T EAEOQUBAEEQCADOAACABRODREALAEBROEES
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&EI 1T xEAAT x 1T AOAUATEO E OAUATE
Video inteaching and learning physics

471 AGU ' OAAUUET

(e

51 ExAOOUOAO 701 AGCAxOEEh 701 AcAx

. ACOATEA EEI 11 xA xUET OUUOOOGEA OE®6 x DOl AAOGEA
AT T ET OEaAa OT16 TACOUxAECA OAI AxEUEA o I OAL
TA POUATT GI UAE 11 Gl EEAAE i P8 AUOEAABO-, AOAOS

WUAE GOl AEéx DOUAEAUOh A OAEIFA OAxi11 OAEE x |/
DPOUAOxAOUAEAAUAE T AOAUOCEBEAAXEH-DODAODOEDEAGE AT % E
EaAa GAEAIFIEa DPOUAEAUO ¢ 8 7 DPOAAU DPOUAAOGOA>
korzysOAT EA AEI1 1 O xEAAT x DPOUAOGUET GAE E 1T AAAT EA
pularno-l AOET xAh AAAUET xAT A 1T AOAOEAECU xEAAT E GC
xAT EA AT DPOT xAAUAT EA DPIi EAOex xEAAT E AxAl OA
UT OOAT AEAT DAT GAEAIFIEE AAOEAAUET ACI xUEJ OUUOO

OAUATEO OE®6 AEUI2ZEE x DOUUOUEIT GAE o

p*7TATT A 31011 xOEAh 011 OEEA OAl AxEUUETZA DPOT COAI
UAOUO EEOOI OUAUT Uh +AOI 1 EA B8 https/ibénedupins-OAO , OA,
dia/book/pdf/Polskie_telewizyjne

[2] programy-* 38DAALA AT 006D pyx8myYys8cgmegps

[3] Sanjaya Mishra, Importance of TikTok type videos for learning, Commonwealth of
Learning, https://www.col.org/news/col -blog/importance -tiktok -type-videos-learning,
AT 006D px8mys8cgmep

[4 * AOUU o0¢Alr AxOEEh (EOOI OEA Z£EI T O A1 A EAIFIAACIT h

[5] Bill Ferster, Sage on the screen: education, media, and how we learn, Johns Hopkins Uni-
versity Press 2016

[6] SAMR Model. Technology is Learning, https://sites.googlcom/a/msad60.org/technol-
ogy-is-learning/samr-i T AAT h AT 006D px8nys8cmcp

[7147T1 AOU ' OAAUUECT h 4 A-ABdeliSANIRGHEES://warsitafp@dytbd-T E O
czycieli.blogspot.

[8] com/2018/01/technologia -w-nauczanivmodecOAT OB8EOI 1 h AT 006D px8nyas

[9] Witold Tomaszex OEEh 4 A1l AxEUUET A xUECAAU U | AOGAT AQUE
ski.weebly.com/blog/

[10] telewizyjne-wyklady-z-i AOAT AOQUEEh AT 006D px8mys8¢gmgop

[11] - AOEOOU 01 OOAI OEEh O0OUAOU¢T G¢ E bDaukatipUEi Gg C

L. Banachowski, EdWarszawa: Wyawnictwo PJWSTK, 2013, pp. 13147
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[12] The Education Group & Associates, 1992, http://sales.physicsdemos.com/home,
Al 006P pws8nyY8cmgp

[13] Laws, Priscilla W., Maxine C. Willis, David P. Jackson, Kathleen Koenig, and Robert
Teese, Using ReseareBased Interactive Viago Vignettes to Enhance Owf-Class
Learning in Introductory Physics, The Physics Teacher 53, no. 2 (2015): 1-147.
https://aapt.scitation.org/doi/full/10.1119/1.4905816?ver=pdfcov

[14 # EAOEIT UT ) OAOIT T h *OI EA 01 OAOOE hHardbobkddr AT EOI h
Journalism Education and Training, United Nations Educational, Scientific and Cultural
Organization, UNESCO 2018

[15] Joel Bryan, Technology for Physics Instruction, Contemporary Issues in Technology
and Teacher Education, https://citejournal.org/volume-6/issue-2-06/science/technol-

ogy-for-physicsET OOOOAOQET 1T ¥h AT 006D pws8mys8gmgop
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Laboratorium podstaw fizyki w czasie pandemii

Fundamental Physics Problems Laboratory Classes During a Pandemic
Anna Hajdusianek

011 EOCAAET EEA 701 ACAxOEAh 701 A¢Ax

OOUAA 1T AOAUUAEAI AT E POI xAAUaAAUI E 1 AAT OAOT OEO
OOOAT A UAAATEA8 : AT EA T A AUEAd OOUAAA Aucgl
UAAT T a8 4AEA A O OTI®AALEA OEGA AT OAMICA O ¢mg
xATA TA 071 EOAAET EAA 701 ACAxOEEAE AT AUAOxAA
OAOOAEAUET EA¢ 1T OAU T A AEAraAl AT Al EUI xAg ODI
AEEO DPOUAU OOOAAT O abostorgirydh xwAckmielztafhd jedd) dekad ¢ |
xUi AT GxEAAAUAT EAT UAOeéExTiT TA OOO0OTTU TAOAUU!Z
TEA Ul OOAT EA POUAAOOAxEITTA AT Al EUA PIT UUOUxT
zdalnej laboratorium podstaw fizyki.

The time of thepandemic set a very difficult task for physics teachers. They had to switch
the form of classes from stationary to remote overnight. This form of teaching was estab-
lished in March 2020 and was continued until June 2021 in Wroclaw University of Science
and Technology. At that time, huge efforts were made to develop, make more attractive
and engaging the way of conducting such classes and meanwhile to analyse its impact to
students. A remote form of conducting laboratory classes is an interesting experience
both for the teacher and the student. During the presentation, the analysis of both positive
and negative aspects of fundamental physics problems in laboratory remote classes will
be discussed.
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Diody i tranzystory bez dziur-EAE O xUEAGT EA¢
Diodes and transistors without holes- how to explain it

Ludwik Lehman

)) , EAAOI / Cél-18 BOWPAATAEFAL xET'& T ¢TI xEAhN

7AOAx DI xOUAAET A O DPOUAEITTATEO 1T TEAITIIExIT
GOAAT EAE xAIEKIUAEG xODecAUAOT AEh UADOT BT T 1T xAT /

OOA xUEAGI EATEA UAOAAU AUEACATEA AET AU E OOA
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z

| DOT A1 AEOOTTEEA x FrUAEO AT AUE.
Optoelectronics in everyday life

Kazimierz Gut

01l ECAAET EEA ] d0EAh '] ExEAA

/| DOT A1 AEOOI T EEA UAAUUT A TAGCOUxA¢ AT OAU xEOEO

i AxEA¢ ET I OT EEOEAI U OE6 U ETTUIE EI OUUOOAEA4!

OOAT Ol EOEE GxEAOQOCT xT AT xAE8 7A001T 1 1TI1A xUET OL
troniki, AAU UAET OAOAOT xA¢ OAUT Eéx UEAxEOEAI E EEU
xEAI O OOUaAUAd bPi xOUAAET Aci OFrUOEOS

W prezentacji zostd & DOUAAOOAxETT A DPOI T UUAEA AEODPAOU
Ao AaAUAE DI AOOAxa AUEACATEA xEAI O OOUaAUAd 1
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#EAT OUAUT A AUl AT EEA [T AAEAT EUI & x
Chaotic dynamics of the clock mechanism

David Ziemkiewicz

~ -

0l EOCAAET EEA "UACI OEA Ei 8 *AlTA E *JAOUA

-AAEAT EAUT U UACAO U xAEAACAI DOUAU 0001 AAEA

DI i EAOO AUAOO8 *Aci AAT OOAITa AUoGAuk EAOO

AUEGEE OEI A xUIi OOUAEAaAAEh EO&EOAE AEAOAEOAO |
-AAEAT EUI AT OOAOAUA AT AOCE®6 Al xAEAACA E EA(
xATun EAOO O1 OUAUAceli T U DOUUDPAAAE 1T OAUIl AOI
zwri OT A OPOAxEARh A AUT Al EEA OECAAO EAOO 1T EAI
AOOAEOI OUA8 7 EEOOI OEE OiI UxT EO UACAOeéexh xEOE
I PEAOACA OE6 I OAAOGEAES xbPecUxO AEAEOeEx 1 EAIE
CUKEA T E6AUU xAEAACADABN TAAEAUEIUI AT AOUI DHOUL
AT AT Acl xAEAACA [ AOGAT AGUAUT Aci 8 : OPAcT EA T AI
08 *T ET (AOOEOIT8 7 EACI EIT1OOOOEAEE xAEAAC¢I
wykonuje drganial A AOAUIT AOIFAE Ai bl EOOAUEA8 $UEOGEE

OUAUT UI TTFETExA EAOO OUAUA@gsE I-xIA TAN A4 UEEJAU AG;AR
I APl xEAAT EAE xAOOI EAAE Dl POAxT EA UEAAT OUEEE
OEA¢ AcaA xOEAUADAEDT BT OEAUEEABEREOEAODO xAO(
ETTUAE OUbéx UACAOex | AAEAT EAUT UAES
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= 100

o 7
100 '!%
200 E
300
— 0.2 ‘ 0.4 0.6 0.8 1
Torque [Ncm]
(a) (b)
A 7UI EEE OUI Ol AAEE T O AOQUAUT AEN Ac&dA xOEAU/
xAEAACGT E EACI Al AOI Hafigona -TAAT T AAE

[1] D. Ziemkiewicz, Numerical analysis of grasshopper escapement, Phizev. E 103,
062208 (2021)
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z

Problem skalizAUUI E AUU EOAOT I

(@]
>
IT:
m
(@)
Q

The problem of scale or whether dwarfs exist?
- EAAUUOGEAx +AOTT . APAOOU

~ -

Politechnika Bydgoskaim* AT A E *6AOQOUAEA [T EAAAAEEAL

- Ol OET AAEAT T U xUECAA -l AGQEIAOAIED ADIURA DO DDA A O
OE6 AEAOAEOAO UEAXEOE x UAITAFTTGAE T A OT Uil I
oddziAE Ux AT ET I EEUUAUT UI 8 / COAT EAUAEAA OE6 x

EAroh A AET ¢ DPOAxA OA |1 AEa AEAOAEOAO O1 Ex/
OAE EAE AUEACGATEA TA U PITUI OO PIATATA TAEA
przyrodnicUA 1T T 1 A AU¢ UOPACGTEA ETTU E UAOEAEOQEA4?Z
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Dostosowanie metod pracy na lekcjach fizyki do indywidualnych potrzeb
ucznia.

Methodological adjustment requirement to meet the individual needs of students dur-
ing physics lesson

Joanna Biek Kiepura

S

CAOPI O 3UEEE T O @ xA 701 ACAxE

Realizowanie podstawy programowej, popularyzowanie fizyki i zaplanowanie sukcesu
edukacyjnego ucznig OT AAT A POAAU 1 AOAUUAEAI A mEUUEES
EOe OAE Al EI AOU xAET AUE OAUAd DOUAETT AT UR I A
xEah A EEUUEA EAOO OOOAT As 41 AU600T OAUAd
OAi O1 OAUAdh EO&OAcCi OAE bDlIAECATEA EACI x¢
I OAUE8 #UU ceoU EAOOAGi U T A OOOAAITTAE bl UUAE
AFEUUAUT A OAUT EA 1 AO8AEc TA TAOUA ET OUUGe8 00
ECA8 SUEGEE TEAEh 1 AOQAT U x ETOITO E iAvhca 1 AC
postaci smartfona.
28T EA PT OOOUACAI U GxEAOh A OET Oif OAEnh OI «x
UUxAT EA DPOT Al Al ex8 *AE UxOeAE¢ OxAco OAUT EAe
001 xA¢ OEo6 1T A AAT Ul UA AZAVtIE Bkgji lub gakoEemat prze- EACI
xI ATE OPI OEATEA Oi EAGg EACT UAET OAOAOT xAT EAn
AExEI 6 T A OAl AE OzBIO AUMEDMAIT AOTDEOWAETE4as | ET OOUS
iTrA Au¢ AAUAATT US
7 1 OOAOT EAE 1 AOCAAEODT AUAAGIOUERhS EDCOBSG | BAE |
DPOAAU i1&UcO 1T A OPI OEA UAPAI E6oOUxAT EAh EAE E
OAi U PAOAAPAUET A AUcT xEAEA OiTI1 ExEAEad 1 O xE
““““ ER C
. A niTEAE AEEUUEAAESd AUAODPEOG EIT OPEOAAE®G U EIT /
EAE EI T AAT OOAAEA DPOUAU A¢OFrOUU AUAO T A AAT UI
UAd OOAGAE U 1T AOAUAI 8 4Ai A0 n®OUACH OCIxAGWAAU
A1 Ol EA AOAAPAOT 11860 U 1ACATAa 1 xEEET CAAES
7EAI ET GAE FEEUUAUT UAE OAUa OE6 1T A EEI EA ODI Ol
DPUOAT EA nAUU UT AOU OAT OUIAileos 4AEEA OAEO/
T AAPDT ACATI EQAKLBE 261 ABE OAUT EI xEA T AEaAAU xAAb

DIl Eéce S5ECAAAEA EAOOU x DPAOU 1 OA EITAEE ATIE
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AT EAE Ul AAUAd8s +EAAU xAEI AUa T A xUI OUU biUE
nAT T Al Ao ATAKEROAEA B CDIUHE O kstépdrdtOsekuddal D8 AUAO

#UU OAEEA nCEAOEES i1ca 1T AxO&eAE¢ EAE OxAGo 1
AAUPEAAUAdOOxAh ODPTI EIEO E OUUOEATEA OOEAAOGO

*AE UAOOI O AA¢l AROBEEAA EARE i A OUx OEaAAe #UU T ADPO
1T EAe 5AUAd DI OOAEKUADEDDAYHh OBATI UARDUREAUES® A
OAAEE U xEAAUa ETTUAE OAUlTEé&x8 *AOOAI xObgcAh
nym konkursie fizycznym, pikniku z rodzicami, spotkaniu integracyjnym czy na lekcji po-

x 08 OUATEOGWEI OEa DUOATEA xOEOOAE 11 01 xATEA 1
AT cOU x "ElTcCci8s :AMADOAxEAEUIxBEd ABAGEU U 1 PEO
FEUUEEex8 7 AAT UAE COOPAAE OECAAAEa DI AOOAO i
OOAxEAEa xEUAOOT AE AAT ACi AEEUUEA8 2U001 EE DI
OUUAE 1 AEAEAAE OOOAI HAOAMI QP OAMEACA EQUAE . ECAL
OOAbexh EAAT AE PT AE6CA xUUxATEA8 7UOUEA UA
I OxAOAEAI OEo OAUATTEAU E EAE OAUEACAI x pi U
"AAAEaA OOUAAEA UAOAAG AUTHEUEHIEU .-AXGAHQ@A O0ADA
T AD6 AUAT UAE DPI xEAOOUAI U AAITTEE&x8 $1 A OAUI
7G08A OxI EAE OAUT Eé&x Ul Al AucAi o0ex1 EAI OAEE
OO0Ox1 OUa AEUUAUT &4 CcO8 BIUANDAOAYAY UAAAKABGAEALT & :
czasimiejscel A 1 AEAEE E GOI AEEh OAEEA EAE £ Al AOOC
T EAAT OOT O1 xAT EAI OBPT ¢AAUT Ul AUsOOT TEA 1 AEa

"U DOUAAEA&CT a¢ OAUT Eex AEAAnT EABDOUAOCERADO ADD)
chcemyAAU UACQAIAEOAEC®6 U T EIi E8 *AGIE I AEa OES

AAAOI AOT AEh O1T OAEFA OE6 DOUAAEAOUI uUsz 301 00
psychologicznej stawiajmy jednak przed AUT EAT E OAEI A xUUxAT EA8 7
DOUUAET AUa ¢AOxi 8 30EAABODRBEOERI OUU AADBAER
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| FAOOA xUDPT OAFr AT EA AUAAEOQOUAUT ACT ¢

do nauczania fizyki i nauk stosowanych

Kazimierz Szulowski

EDUKAz FRSK Sp. z o.0., Biuro Handlowe firmy PHYWE,

ul. Jelonka 4, 0806 Lesznowola

AAOCEA2 AAOCEABAT | 8DDI FABBEOEASBADAZD] F xxx8A,

ROZWIAZANIA FIRMY PHYWE | ICH GRUPY DOCELOWE tRO zwi Nzani a

DOSWIADCZENIA DOSWIADCZENIA
UCZNIOWSKIE

—

wyisze

szkoly
podstawowe

i $rednie

szkoty

podstawowe

firmiW PeMWEeobgfmk
tyczne i przyrzNdy oraz komp |
Swiadcze® wuczniowskich i der

DEMONSTRACYJNE
vezniowie / studenci novcryciele /wykdadowy  ws zy st ki ch poziom-w edukacj.i

talne sN wyposaUone w tradycy

TESS | | Cobra .uwe| DEMO 5[ rowe lub interfejs pmiarowy Cobra SMARTsense do
expert |& — ~expert £ pomiar-w ze wsparciem urzNdze
TESS ¢ m DEMO ¢ salUeni e obej mujfig/ki pnechaniat ki e dz

i | ——— ~deanced | E akustyka, nauka o cieple / termodynamika, elektrycz-
: noSl, optyka i fotonauks&tm, f i zyk

DLEEE i m [l))eEgmn(e)r .; sowanych(mechanika steowana, energia odnawialna,
el ektroni ka i el ektrotechni ka,

dycyna, geonauki, nanotechnologia).
NASZE SZTANDAROWE PRODUKTY

Bezprzewodowy system pomiarowy Cobra SMARTsenskompletny, modularny,
zintegrowany z progr amami nauczania syster
eksperyment - w. Rodzina 40 czujnik-w umoUl i
maga dedykowanego interfejuy Nc zy si iz komput eemm, smar
ucznia pozwal ajNc rejestrowal i anali zowal
we j aplikacji measur eAPP dla system-w i OS.
rozbudowywany o kolejne czujnikifiinkcje oraz dalsze zestawy eksperymentalne.
Zaawansowany apaat rentgenowski XR4.035kV-w pegni bezpieczne U
edukacyjne z technol ogi N sz ytodograijkomwy mi any
puterowej (XRCT), doSwiadcze® z zakresu jonizacji,
fleksji Bragga, spektrum hamowania c har akt erystyk materiag- v
wielu innych.

Nowoczesne metody obrazowania:

AUltrasonografia

A Tomografia rentgenowska (XRCT)

A  Tomografia rezonansu magnetycznego ( MRT)
A Edukacyjne mikroskopy skaningowect skanin

STM i mi kroskop si § atomowych AFM
Zaprojektowane specjalnie do cel - -w dydakty
tuicyjne w obsgudze.

Wi ncej infor maoyw.ednkacomplszej stroni e
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g-2 mionu w modelach supersymetrycznych
Muon g2 in supersymmetric models
Marcin Badziak

Uniwersytet Warszawski, Warszawa

Muon anomalous magnetic moment () is among the most precisely measured quanti-
ties in physics and is a useful tool to test extensions of the Standard Model (SM). The
measurement of muon g2 carried out at Brookheaven National Laboratory (BNL) almost
20 years ago showed a significant discrepancy with the SM prediction. The BNL result
was confirmed this year by a new measurement of muon-2 at Fermilab. The combined
experimental value is now more than 4 standard deviations away from the SM prediction
which is a serious hint for New Physics. In this talk, | will discuss how contributions to
muon g2 from new particles can explain this discrepancy. The implications of the muon
0-2 measurement on the spectrum of supersymmetric models will be presented. Comple-
mentary probes of supersymmetric models explaining the muon-@ result will be also
discussed.
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70P&8AUAOT A COAxEI AOOEA E A1 601 pT CAIl
Modern gravimetry and the anthropogenic gravitational anomalies
30AT EOcAx " AAT AOAE

51 ExAOOUOAO | EAUEEh | 6AT

7 PEAOxOUAE AUOGAE OAEAOAOO Ao Aa Ti1exEITTA Oc
i AOOexh EAE AOAT xA E UAOAAU AUEACGATEA 1T OAU C
Ul OOAT EAnh x EAEEI UAEOAOEA O0a UAxAO®A A1 ED@ C
pox EAOUAETE : EAIE E EAEEA AUUTTEEE [ AEa T A Ol
TEA xAQO@I GAME T A UT AAUATEA xA xOP&etAUAOT AE 1A
ET £ Oi AAEA 1T 1T AETT xOUUAE OUPAAE COAxEIi AOO& x|
kwantowe z efekt tunelowy i kondensat BosegeEinsteina.

$00CA AU6Gg OAEAOAOO A6 AUEA Al @pvdoddwanich i AAEUI
DPOUAU AUc¢ciT xEAEA x xUT EEO EACT O&lF1UAE & O
ET PAITUAE 1T OAU xUT T Onasleli oAniarach ANa pddstawie wyBr& | A E

~ S ~ S s x s e oA N~ L A N o~ oA

Eh AEAOAEOAOQUOOUAUT UAE DPOUUEecAAex OAEEAE
AAT xATA E DPi Oéx1T AT A xAOOI GAE OUAE 1T AAEUI A
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Application of microextraction to solid phase in tissue analysis: challenges associated
with clinical practice

Barbara Bojko

#1111 ACEOI -AAEAOI h 51 ExAOOOOAO - EEI CAE

. ¢1T Oui  OOAT AAOAAT x AAAAT EAAE AEACIT T OOUAUT U/
AT Al EUA EEOOI PAOT 1T CEAUT A8 7 DPOUUBPAAEO PAxT U
O0a OAEIA AAAATEA CAT AOUAUT A DI UxAl AEAaAA T EOZ
TA PIATTxAT & OOOAOACES OAOAPAOOUAUT a8 + Al AA
I Al EATTUAE ET & Ofl AAEEh AT OOI AOUAUT EA UxEGBEC
OAOUOOUEsG AAAAT AE OEATEE E AT AOATEA AEAEOUXI
daCl I OOUAUT UAE xAE&al AUsOOI AOAEOQGEA 1 AOGI A OII
AE1I AAT AE OEATEEh CAUI OOAAUAUET A DPOADPAOAOU
DOAAT AE¢CTTTA E AUAOT AE¢T 11T Ah OFUxAEaAA OUAOR
co nieodpowiednia do zastosowania jako szybka metoda skryningowa na sali operacyj-

nej.

| AARAT A OOAT Au AEAI EE AT Al EOQOUAUT AE DPOi i OEa OF
AUAE TA TETEIAI EUIl xATEA UOFKUAEA UAOex1T 1T T AA
OUAUT UAEh EAE 0OeéexT EAII U1l AAUaAA 1T COAT EAUAT EA
wadzeniad AT EU8 $1 OAEEAE [ AOT A UAI EAUA OEo6 [ EEC

i EAOT AGOOAAOQOETTh 30-% bDi OEAAAEaAAA OUAOAC AA

on-OEOAh AUUIE | EAEOAO 11 EAI EUAAEE DOEAEES8 ) Ul
DOUAU xbOl xAAUATEA Ai AAAAT AE OEATEE 1| EEOI Oi
OAi 8 "AOAUIT [ AEA OI UIEAOU T EEOIOITAU Bl UxAI

wych, profilowanie zmian w czasie oraz uzyskiwanie informacji na temat dystrybucji da-
TACiT UxEAOBHOAWEA 1 OA 1 OCATEUI EA8 %EOOOAEAEA
I OOOAI ATEA OOAT O 0ex11xACE x AARLI WU QEELSEU

OUA OE6 U AUAOAIT Al AT 1171 AT OO0 1 OEacCi E6GAEA O
czas prowadzeniabd AT EA EAOO EAAT AE UT AAUaATl 1T COAT EAL
x AAUE AT ETTEAAUTT GAE I TAUEEEAAEE OITA x AAI]
OOUAAOOAxXxEITA DPOUUECAAU AAAAd 11 x1 Ox1 O&x 1| &L

OAEFA DPEOAh xUAODBDUBOAEAGIABAa AT UT AOAUT x AT E,

i TIrTExI GAE 1T £ZAO01T xAT UAE DOUAU T PEOAT & OAAETTI
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AT ATl EOQUAUT UI E ET 1 OOOOBEAEE OAI UAE OI T A AEOOC

TEA OAOOOUEAEE QGUEBRA AG WAL WA GEMWEIT 4 8

[1] Filipiak, W., Bojko, B. Trends AnaChem. 2019; 115: 203
[2] Bojko, B. i wsp. J. Pharmnal. 2021, 11, 37

[3] Bogusiewicz, J. i wsp. J. Vis. Exp. 2020; €61260: 1

[4] Stryjak, I. iwsp. J. Vis. Exp. 2020; e60946: 1

[5] Bojko, B. i wsp. Can J Anabs2021, 68, 761
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Partition functions, heat capacities, and collision integrals for high temper-
ature applications

Marcin Buchowiecki

51T ExAOOUOAO 3UAUAAEdOEENR 3UAUAAE

The rovibrational partition functions of even the sinplest molecules are uncertain at high
temperatures. The review of existing discrepancies for the H2+, OHnolecular ions and
NH radical will be given. The classical mechanics based method is used and to extend the
results to lower temperatures the WignerKirkwood quantum correction is applied. Dis-
crepancies of partition functions (and even more for heat capacities) are increasing with
temperature, that suggests that the potential energy curves of the ground and the excited
states should be calculated with fyh accuracy. The influence of bound, metastable, and
scattering states will be discussed.

The similar analysis of vibrational partition functions is valid, inparticular carbon mon-
oxide will be discussed. The vibrational partition function is used for rate constants in the
theory of gas and plasma flows. The specific physical situations are hypersonic flows in
aerodynamics or shock waves. Influence of the neBoltzmann vibrational distributions

on partition functions will be discussed.

Finally, collision integrals for transport properties will be shortly discussed.
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0T xOOAxAT EA AEACAE x OOUAAE Al I
Nascent Folding of Proteins Across the Three Domains of Life

Mateusz Chwastyk

Instytut Fizyki PAN, Warszawa

We study the nascent behavior of three model coarsgrained proteins in six rigid alF
atom structures representing ribosomes that come from three domains of life. The syn-
thesis ofthe proteins is implemented as a growth process. The geometry of the exit tunnel
is quantified and shown to differ between the domains of life: both in volume and the size
of constriction sites. This results in different characteristic times of capture whin the
tunnel and various probabilities of the escape. One of the proteins studied is the bacterial
YibK which is knotted in its native state. A fraction of the trajectories results in knotting
and the probability of doing so is largest for the bacterialibosomes. Relaxing the condi-
tion of the rigidness of the ribosomes should result in a better avoidance of trapping and
better proper folding.
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&1 OEOOAAEA 1T AAPOUAxT AUAAA Pi xUIFAE AOCQ
cienkich warstwach niobu

Fluctuation conductivity above upper critical field in ultrathin niobium films
Marta Z. CieplakIryna Zaytseva Aleksander AbaloszewBruno C. Camargo

Instytut Fizyki PAN, Warszawa

4 AT OAOUAUT A OT UxAIFIATEA DPOUAXxEAOE&ah I A O x
I AE AOOCEACT HBil A EOUOUAUIT Aci iica EOO I
7
DOUAAOGOAxE® 1 AETT xOUA AAAAT EAh EO&OA AT EOI Al
xI ATEAOxA x Ol OOAAEAT EEAE xAOOOxAAE 1TEIAOD
TTh Al ¢m Tih xUEAUOEEDIO@RODEOticonk|jidd pgblikgps@U A E GA
Il EAUT AE POUU COOATI GAE A é 08¢ 118 001 001 PAAC
przewodnik-I AOAT BOUU BI 1 O EOUOUAUT Ui h EOEOA EAOC
TUAEh T AOI I EAGO i Al AEA nerm @zegodniciwa w Walstwacl A UT T
Al T OFEEAUT UAE8 |/ AOGAOxAAEA OA OOCAOOEAh A OO/
TUAE T A PT OOA¢ xUOADPAE 1T AAPOUAxT AUAAUAE | AAI
OET GAE8 011 AAOT h PI 1T A EOUOUAUI Al AT EIAODAIA AGA
OAOOOU E OOAEA OEo OOACA x 1T AETEI OUUAE OAI b
AT AOUA 1T PEOAg¢ DPOUAU OEAITU xECAA AT DOUAxIT A
T AADPOUAXxT AUAAUAE DBl xUIFI AE AOOGCEA Gjwanmmited EOUOU
retycznymi [1].

[1] A. A. Varlamov, et al., Rev. Mod. Phys. 90, 015009 (2018).
[2] I. Zaytseva et al., Sci. Rep. 10, 19062 (2020).
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2AET T OOOOEAEA OOAT O ExAT Ol xACci OPI ac
Quantum state tomography of photon pairs entangled in the time domain
1 0000 # A GADd @ EKabprosiozAPibE Wolenderski

51 ExAOOUOAO - EEICAEA +1 PAOI EEAN 4

2T UxeE OAAETTITCEE ExAT Ol xUAE UxE&AaUAT U EAOGO
| EEOT OET T xUAE OE¢cAAéx AEEUUAUT UAE DI POUAU 1TE

mol 1 ExA AUEOEE DI ¢aAUATEO & Oi AT EUI O | AOCAI AO

OADPOAUAT OAAEE A1 A OAAITTUAE 1T AEAEOexh 1 OAU

AUEGEE EO&OUI 1T1TI1FAIT U OGUUOEAc¢ ET &I O AREA 1T OF
I EOAGI OAUAEKEOI i ca b1 0¢OFUg Al OAEEAE UAOOI Oi
I Al EAUAT EA ExAT Ol xA8 : OAci PIi xT AO T POAAT xUx

OOOOEAEE OOAT &x O EAAAT U ceéexi UAE OOAT As x
BUAUACeT T Ul OTEABAENIx ACANERA BEOG: OU AT OET 1T AT A OP
T UAE UAOOT 01 xAT EAAEh EAOO GxEAOGET h A ETTEOAC
OUAUT Aci h AUUIE &£ O0iTus +xAT O xA EIT £ Oi AAEA
Al OTTEA POUU OFLUAKDAEARRAEDeOAI ORUPDBT EAOO
OUUOOBAT A TTFA AUc¢ Oé&xi EAI OOOOEODOBOA DPOUAOOHOL
7 OAi AAE xUECAADO TiéexEITA Ui O6AT EA 1 AOI AA i

UxEaUAT ACT U 1T GOI AEEAT AUOPAOOUET Ui h x EO&OL
Ol xATEO OAPOAUAT OAAEE (AEOAT AAOCA 1111 ExA E
i EAOOh EO&8OU OPAcT EA AAAEMAOAEGIODE AT AA/O ET8 T F
OAAT AOEOOUODO 1T AT AU O0éex1 EAI OxUCI 6AT Ec 1 EAPAX
AUATEAT & 61 18x x AUAOEAR A OAEIA OUBI o0l EOO
pomiaru. W oparciu o tak zdefiniowany POVM, zbudowany zosta OAT OAOUAUT U 11
i TCOAEEE OOAT &x ExAT Ol xUAE Al A &I Oi1Tex UAETA
DOUAOAOGOT xAT U UT O0OAE 1 01 AOGUAUT EA AT A OUAOI EE
Al A POUUPAAEDO PAO &I O 1 &x ObPI aO0dmnusdiidox AUAO

xI ATETTTh A TDOAAI xAT A 1 AOI AA Oi i T COAEEE DI
TAER TAxAO x DPOUUDPAAEO AAOAEOQI Oéx 1 AAEal 11 UA
#A1 OOAlTa AUoGAEa xUECAAO AoAUEA DPOAUAT OAAEA
perymAT OAT T UAE8 : A PIiTAa T PEOGATAE T AOT AU 1111

AUaAA U AEOPAOUI AT OO T A 1 AAEAOU Cc6001 GAEh E

OOAT O PAOU &I OTTé&xh A TAOOsDPI EA T EOAGI E¢ EAE
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[1] K. Sedziak, M. Lasota, aritl Kolenderski,Optica4, 84-89 (2017).

[2] K. Sedziakkacprowicz, A. Czerwinski, and P. Kolendersihys.Rev. A102, 052420
(2020).

[3] A. Czerwinski, K. SedziaKacprowicz, and P. KolenderskiPhys.Rev. AL03, 042402
(2021).
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X ¢
EET AOQOUE® EOUOOAI EUAAEE AEAEC¢I E
(mM=5,6,7;X1=H; X2=H, F)

Uuod

Influence of the-CmH2m: chain length on the crystallization kinetics of the liquid cys-
talline 3FmX1PhH6 compounds (m=5,6,7; X1=H, F)

Aleksandra Deptuchh - A& CT OU A O ADelaphr@ O @k iAx & HMA 6 &0
AnnaDrzewiczh 717 EAERAE ACARA AT2A 50AAd

o
me psk
> >

£ A N oA A~ oA s s N e 2

$7T OUAEAUAOI xA AAAATEA T AA AEAP®I BC-LIOAT EAUT L
X (h& h Ox1 OUaAUI E OAEEA MAIBUGeCh A<BICRAAIG EAa
A TEAxXxEAI EEA UIEATU x OOOOEOOODAUAE | AIEDAIA O
x¢C AGAExT GAEAAE &ZEOOAURUAExApPA OO xUI EEE EIT,
OUEI EOOUI E EET AOUAA EOUQRNAG (BBABEEX=GIFAGAEO
Ot TEAaAUAE OEO -BHHETE AR | CAMIAA O Agtdianegb@d | O &
miejscu xx BDEAOGAEAT EO AAT UATT xuis "AAAT EA DPOUAD
EAIT T OUi AOGOEE OEATEIT Ci xAE xUEAUOEah A ETTT11
CAEa EOUOOAI EUAAEE 1T AxAO DI AAUAO 1 ApizAAUAT EA
DAAEO DI Ui OOACUAE 1 EADPAOUUOOUAE EiiTiTcex EO
3F5HPhH6 i 3F7FPhH6) lub 2 K/min (dla 3F7HPhH6) dochodzi do zeszklenia fazy S«hC

a dopiero podczas ponownego ogrzewania zachodzi zimna krystalizacja. Pomiary prze-

DOl xAAUTTA 1 AOT Aa OPAEOOI OEIl bEE AEAI AEOOUAUI

EOI AOT Uil OiTII ExEAEa 1T AOIT T EAOO UAAAATEA DPOT A
zeszklonej fazie Sms h AT PT UxAIT A 18 ET 8 1A /mEOBIGOIAL £A
cegozeE¢ T 111 GAEa OOAOOAT AEE Al O1I ACATEA EOUOOA

I AOex UAAAUAT xAT EA mrAE} it EAEBAGOEKA ODE GGOE( ¢h
xUT EEAT E EAI T OUi AOOUAUT UI E xOEAUOE&AAUIE TA 1
UxE&4UEOS

X, x, 3FmX;PhX;6

C4F;CH,0C,,Hy, O @COOCOOC'H(CHB)CGHH (S)

[1] - 8 »%OOT x OE Lrysh Oq. BrisB 495 (2008) 845/[497}157/[509].
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2] - 8 »OOT x OEA @hém. Al (®h1) 214%42153A OA 08
[3] A.Deptuch et al., LigCryst. 46 (2019) 2201-2212.

[4] S. Lalik et al., LigCryst. 46 (2019) 2256-2268.

[5] H. Tanaka, J. NotCryst. Solids 351 (2005) 678690.
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Kinetyka zimnej krystalizacji karbamazepiny w nieizotermicznych bada-

~ z

| EAAE 1 AOT Aa Oér1 EAT xAE EAIT OUI A

Kinetics of the cold crystallization of carbamazepine in noisothermal differential scan-
ning calorimetry studies

| CT EAGUERA GSHTCBCA 8 : EAI EJOEE

£ A N oA A~ oA pa P

) I OOUOOO &EUUBEOVEAO] EAEI BT BAUAJdOEEACI 0

+ AOAAT AUAPET A #" o EAOO OOAOOAT AEa AUUITT a

Ol AU AEAEOUxT AE AxOAEACOI T xAE T OAU TEAEO&OUA
TTGe x x| AUEA T OAU xUOIT Ea DPOUATEEAITT G¢ DPOU
BCS). AT OFEUAAEA #": DOl xAAUE Ajalebwar@®Zarazé¢mEAE O

x AOOT EE Al xUOO6bPI xAT EA UEITAE EOUOOAI EUAAEI
Al T OEZEAUT UAE !'0)h EAOO T AOGAOxT xAT A DPT AAUAO
(m.in.:farmac®d OUE & xh AEAECUAE EOUOUOAEexh DIl EIAOe>
OUEI EOOACI 8 7 DPOUUDPAAEDO Ai 1T OFAEAUT UAE 1 AEé&x I
AUT xTa OOAAEITI Gegh xUIi ACATa x T EOAOEA DPOUUAA
szym, w odniesieniudoA i T OLZEAUT UAE Z£AOI AAAOGOUE&xh EI OAU]
teryzowanie kinetyki ich zimnej krystalizaciji.

28T EAT xA EAIT OUi AOOEA OEATET CIi xA Ul OOA¢A O
badaniach kinetyki zimnej krystalizacji amorficznej postaci CBZ uzyskej na drodze

OUUAEEACIT AECT AUAT EA p 8 T7UEITATT »HiiEAOU
DOeAEEh A OUUOEAT A xUT EEE AT Al EUI xAlJdhn x T DAC
Mehl-Avrami, Kissinger, AugisBennett, Ozawa, Mo, Matusitd) : AOx Al Tcesizim- I A PO
nej krystalizacji amorficznej CBZ przebiega w oparciu o dwa odmienne mechanizmy w
UATAFTT GAE T A OAI PA EAE T COUAxAT EA8 7UUT AAUI
A OAIi PA T COUAxAT EAh OAI PAOAOOOU T OAU OOT1 BT E
[1] $T ¢ 6 CAOUUGDEADUEAh ' 8 $ADPOOAE &NordsBthetmal@didd h 08 -
crystallization and physical stability of glassy carbamazepine studied by-pay diffraction,
DSC and FIR spectroscopy.Thermochim. Acta2021 (under review).
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RentgenowskaAT A1 EUA OOOOE OO O AdowekeziltéyODA OEE |

X-ray structural analysis of soft materials- new results

N s s A oz

Henryk Drozdowskit2h - A& CT O U A-Baftkowidk B, >StefdrQfirds?

5] ExAOOUOCAO EFI 8 1 AAI A - EAEEAXE
22 A7 OO0/ j or

#1 OAU AUOGGAEAE DPOUAAI ET OAi UAET OAOAOT xAd £EE
OOOOEOOOAITA |1 AOAOEE [ EOGEEEAEIB UVAEBOUAE AT IOPA
AEAAUAAE E AEACAAE Ai T OFAEAUT UAE AUCT xUAAOU/
OOOOEOOOATI T UAE xEAGAExI GAE | AOAOEE | ESEEEAES
Rentgenowska analiza strukturaind A OA OE E xiUE AERAEMRE | DOA Ak-x AT EA
Ol AUEEordk@AAHTOUAT EA T AO6 AT UAE OAWpdowadzenE 1 AOT A
AT 1T AAT OAOT OEéx OAT OCAT T xOEEAE U¢i IT1TUAE OEz¢
DOAA AT Al EQUAUT UAE OITIFIExEEU UAQDPT O1T xAT EA 1
7UECAA T AAET BAMENIN 6 OBAAEA x Ul EEé x Ardakat- OAT OC
T UAE E Al EEZAOUAUT UAE AEAAUU ¢ho h OT UOxT O& x
T EA AUZAOUEE 111 AEOE 1 AOT Aa OAT OCAT 1 xOEa4 v
EAITUAE OAlI AAEE | EBAIUGA EDXO OO EWOIOAT TAU A AGEAE A A &
| EAUAcCT OEoh A EOOT EAEAa UAIAIFITT GAE PDPIITES6AU

Oc¢lT AT EAR T OEAT OAAEA E OPAET xATEA 111 AEO¢
Rentgenowskie badania surowicy krwi padhT 0é x U AET OT AAT E 11 x1 Ox1
wym obszarem fizyki medycznejCelemtych AAAAd EAGOEAUYAABAUGAE x(
czynnika (markera) my O O1T OT x AT Aci Al EI T GAET xAE [6JAAT U U
Przedstawimywyniki tychn A A APA JE OO ©AOUA EAl Teal QATIAIEExT Gg UAOC
tej metody WOA OADPEE 1 1 »xagnBstytePrzesiebwef E
-AOT AA OQUAOT ET Eall xAE A UGrRONEERREKktETysiPchnedd @rd-1 T x OE E
mieniowania z anody lampy molibdenowej MoK B T U x 1O ABE ARA Adkagstruktury
b é &zd@vodnikowe: nanodruty krzemowe i nanodruty tlenku cynku [7]. Nanostruktury
PECPOUAxT AT EET xA |1 AEa T CcOiiTA UT AAUAT EA Al A
x AT AEOOI AAAE x 1T CIExAAE O¢I 1 AAUT UAE g 8

[1] H. Drozdowski, Modele cieczy a rentgenowska analizaskturalna, Wyd. Naukowe UAM,

ISBN 83232-1415-yh Ol Ul Ad ¢mmrt 8

21 (8 $O1 UAT x OE EBhrtkowak, $. DuEga, Baia@PByA. PBL13 (4), 709(2020).
[3B1(8 $O1 UAT xOEEh 4 ®artkoNiakAJONolStrudturg, 1148x32 {20 H A
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[4] H. Drozdowski, Xray diffraction in liquid solutions, Adam Mickiewicz University, Series
Fizyka NO.87, ISBN 9783-232-3636-¢y h 01 UT Ad ¢mng¢mns8

5] ( 8 $ O UAT x OE Bhartkowiak, arXivE19@8 92065 A

6] : 8 "ECAOUAUAER (8 $O1 UAT xOEEh ). 4%wm10BOy/ . !, 3/
PHYSIC®35h v OE wOE *O1 U ¢mpmh ' OAT AAAh 3PAET 8

[7] E. Robak, M. Kotkowiak, H. Drozdowski, J. Phps Applied Physics49, 045104 (2016).

[8] E. Robak, L. E. Coy, M. Kotkowiak, S. Jurga, K. Zaleski, H. Drozdowski, Nanotechr&fpgy,
175706 (2016).
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How pressure affects the kinetics of crystallization of partially fluorinated chiral liquid
crystal?

Anna Drzewiczh - A& CT OkbvksReADetapbr@E O %x A *-0A@ BHEEA
Aleksandra Deptuchh - EOT O¢ Ax 7'1 ACAEWRABAGU A TALEGIEAA x  + O1 A
1) ] OOUOOO &EUUEE *dAO0I xAE 071 OEEAE 1 EA
2Wojskowa Akademia Techniczna, Warszawa

+OUOOAI EUAAEA |1 AOAOEE | EOGEEEAE DPIi A xbeUxAI [

anym i AOOAEAUET Ul 1T AQET xUi POl ATl AT Al AAAAxAUUI
TUAE 1T T1TA xp&UxA¢ T A OATh AUsO0O0T UECTIFTTUR B
i EAUT A POBAEERh AEGI EATEA UAxT 600U1 AR OOOBOEO(
$1 AOACT UTQEAUNT GAE EODWUI T EEex OIT 11 ExEAEAAUAE

UAAEE AUU UAOUEI ATEA OcAOxEA DPOI EAEOI xAT EA E
7 |AOUUAE AAAAT EAAE ET1 AAT OOOEAIT U OE® 1T A xbi

TAOUEo EBU@egoguﬁAQT AEAEcCACI EOUOUOACO X E)

[ EEA AOCAd UxEAUAT A U BT OUAUAcel TUIi E OOAT Al E
opisane w pracach [1,2]. AAAT EA UAAAAIT EGI U xbBeEUxT)wayEAT Uqg
OO0ACUI AEGT EAT E ®) wiudlone] tentperatulz& IGyistaliZatjibddanego
UxEAaUEO x E&CI ABAWBA OVIAHT ET DPAOI T xAE ODPAEOOIT ¢
OAT EGI U 0&x1 BAXUBROOOORAIORBAEDIT OEEI AOBREATU A AW/
ne(7,p 8 01 O& x |AiEGiU xUl EEE EET AOUEE EUIT OAOI E.
OOOUA 1 01 AUAT o I OAU DI A PTAxUI OUITTUI AE

[1] $OUAXEAURh -%8ca0BPANJdDOEAAAEEHBEh- B80EQUAXEJdOEEN
319, 2020, 114153/1-12.

2] $OUAXEAUh -%AC40BARNJdDEA: AEaAh 08 201 Ah #OUOOAI

[3] Drzewicz, M. Jasiurkowskes A1 ADT OOAh- %h& a UEABUTBEA AEaAAh 08 +
Chem. Chem. Phys., 23, 20216 73-8688.

[4] Drzewicz, M. Jasiurkowskés AT ABDT OOAh - %h& A UBAWUJd BEARKHIEAh 738
Effect of high pressure on relaxation dynamics and crystallization kinetics of chiral liquid
crystal in its smectic phasgw recenzji).
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"AAATEA DPI Ax&8ETEA 1T AECAAT xAT UAE AT UIT &
sokich energii

Studies of the doubly charged Higgs bosons at high energy colliders

Bartosz Dziewit

5T ExAOOUOAO ] d0EEh +AOI xEAA

' TAI EUGEAT U DPOT AGEARG xAT AAE EARNIxT &&x 1T (OCRAEGAL A
zderzaczyQ Q in® 271 UxAlF AT EA OA POT xAAUTTA 0a x OAIJ /
nych: modelu HTM (Higgs Triplet model) oraz MLRSM (Minimal LeRight Symmetric

-TAAT 8 7 TAO 11 AAT AAEozdHiBgsaOETT EA AT BUNDEAAT U /
OAOAE CECAAI AEQOT T T xT 1 Ge(xth TE@EWOUx | B OU L0 AARMAE
EAAOTI &8 B OUU UA¢CT I AT E O 00 bdtlan}jest obskdrnk festdwA OU A
I COATEAUAd AT OUAUAAU bADOARE RWDORE xi B AOU U T EATAN El B
neutrin, LHC,QQ E 1T EOET AT AOCA OUBAIUA UREE UON FA AORIXAT A E.
liczba leptonowa.
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Teorio-i AAEAOUT xA AT Ai EUA T EAOUATEA TAOGOO
widywania fenomenologiczne

Woijciech Flieger

51 ExAOOUOAO 1 d§0EEh +AOI xEAA

7 OAEAOAAEA POUAAOOAxES | AOAT AQUAUT A OOODBEODC
T AOOOET 8 &EUUAUT EA AT POOUAUAITA 1T AAEAOUA |1 EA
niowany jakobl x¢ T EA xUDOEECA OT UPE6OA T A OO&ExUI EA
i EAOUAT EA8 3000EOOOA xAx1 600UT A OACi TAOUAOC
Il EAUAs AT AAOCET xUAE 1T AOOOET OOAOQUITUAES8 7UUIT A
AOA OIT UECAADOT Al KADR®T 6 AEAA | AAEAOU U OAciT 1
xETTA EAET EI 1T AET AAEA xUDPOECA OOeExUI EAOI xUA
DOT xAAUAT 1T COATEAUATEA TA 1 AEOUI Al Ta 1EAUAS

EEAE EI 1 OOOOEAEERN OQUWBAL T IhEAUVA DT #HIABRAGEITIAA T POU
UUAUT EA AT pOOUAUAI T UAE T AAEAOUU T EAOQGUAT EA8 0
i AAEAOUU AT DOI xAAUE AT AT A1 EQUAUT Aci xUT 00

OUITUIE TAOOOET Al E oskbiviydh. DIEGQdeaAuBzE z trzdr@ QHtyB-A E

Tuie B EAATUI OOAOUITUI TAOOOET Ai DPOUAAOOAXE
21T UDAOOOGEs o&xT EAL 11T AAT OAAOAx Al A EO8OACI
A T EAOQUAT EAT T AOOOET AAAIOHAOODDANAEZEAUEDOI D®E

x AEOT OU x¢AOT A T AAEAOUU 1 AOT xAESB

1] +8 "EAI AOGh 78 &i EACAOh *8 '1 OUA AT A -8 '1OUAND
I A0 OAIT ®&v(OD$ (2008 nbG,853001, doi:10.1103/PhysRevD.98.053001.

[2] W.Flieger,8 ' 1 OUA AT A +8 01 Ox E OFhunitdry Mixingsibastdo® O 11 T A
DOAOGAOEAAA OET CcOIl AO OAI OAOGBh * (%0 mo ¢mgm h
B178 &I EACAO AT A *8 "1 OUAR &' AT AOGAT 1T AOOGOETT 1A

i AAEAT, EnPBYS. C45 (2021) no.2, 023106, doi:10.1088/1674.137/abcd2f.
478 &1 EACAOR O#i11 OOO0AET 66 i1 1AOGOO0ETT | EQEIC A
towaniu).

135



47.. EAUA &EUUEéExo 0¥ OOEGCAEA @mcph "UACI O

7 U E g 8edyjne

s A ~ ~ . A~ ~

#EAOAEOAOUOOUEA | AGAOCEAO xEAI 1T OECAAT EET xACI
Cél 1 UAE OEcCAAT EE&x EAOO UAUO OAT CA8 ) 001 O1T U

TAxAO T EAAT OUAUT UI OAUEAI A GEOBBEEEAKRI | ABR
prUAOOOUAT T ACT OT Ui EAOUAUAT EAh 1 OA EOUOAEO OE
Il AEa T A EITGAEI xa OOAOUOOUAUIT & A Eepaovdan®8 AOUOO
deskryptory entropowed - EAOA OA 1T PEOOEA OO1I PEAd T EAEAAI
wfunEAEE OUx8 OEAI E AT Al EUU8 !''1T Al EUAh UA DI 11
xUAEh O&FT UAE OOOOEODBO xUCAT AOI xAT UAE 1 61 Ao
I AEAEOex U Al bOOUAUAT EAI POUAEOUxATEA OE®6 EA
wanie prawa dla pzypadku dwu-E  OO&Ex Ul EAOT xACi h EO& OA DI Ux
xAT EA Ol UEECAAEx DPOUAOOOUATTUAE T AAAEAAE OOA
EExATUI 8 -TAATT xA OOOOEOOOU UI OOAEU DOUAAT Al
efektywnego przewodnictwal OOUUI AT Aci POUU OFUAEO bPOT O0AC
i Al EUAAUET AE8 : AOOAXxEATEA 1 O60UUI AT UAE xAOOT G
AUI E OOT PEAd TEAEAATT OT ATT GAEh OUUOEATUIE U

OO0I Pi xUAEh DI UxIT 1 EAT AODODKGAORB&EAUBODEDESAE UOXE
OuxT Aci CATAOI xATEA 1 1TAAITT xUAE OOOOEOOO 1T U
wych.
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d)

$,=¢,=0.1
10 °[1/(Qm)}x 0,# 0,~ 10 *[1/(Qm)]

0O OUUECAA xDBEUxO DOUAOOOUATTACI OFI Ul EAOUAUAT E
wodnictwo efektywne , 8 / AA [ AOAOEAC U UA x%BEALAT FORE &dx DA
EI DOUAXxT AUGAACT EIlTO0 UEAITTU h EAATAE [ AO/

superkul OUPO A h [T AOI T EAOO [ ACAOEAE A T AEAE
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Obliczenia dla rozpadu bozonu Z na poziomie NNNLO

Z boson decay calculations at the NNNLO level
Krzysztof Grzanka

51 ExAOOUOAO 1 d§0EEh +AOI xEAA

01T OUGEExATEA AEAEOex xUEOAAUAEAAUAE DI UA AT A
iTIrTA POIT xAAUE¢ T A xEAT A OIT Ui AEOUAE ObPi O Aé ~
rozpad bozonu Z w zderzeniachee 8 " AAAT EA OACT DOl AAOGO AucU
celeratora, %0h CAUEA xUPOI AOET xAT UAE UT OOACT T ETE¢¢I
OOAOUOOUEA DPIUxITTEECA TA ATECAATA PITEAOU POI
O0ex 3-8 7 EITOAExAT AEER AAU 1T A1l EAUAT EA OAIT ¢
talnej, konieczne W ¢ 1T OxUCI 6 AT EAT EA ExAT OT xUAE bDPI DOAx A
3-8 *AATUI U 1TAOCOC6bpAex AEAATI AOAOT OA |, %0 1 A
&## 1 1T AxT AUEA pnmEIi 8 0OAAOEaAaA x OAUITT AT OEA
Ao AUEA x OOApPERApPpcUOAEDHBOA AT UuiTéex :8 o00OUU
I AURAEExAT A AT ECAATT G¢ AEOPAOUI AT OATT A xUUT A/
OAOx AAIl E %7 0/ A AUEA T AxA OUBAU xEOSBEOUA 1
I APT xEAAT ET AT ECAAT BEDBDAUUABET BT BABAd AOAIOA CI
TEAAUT A EAOGO T AT EAUAT EA 1T AQRONNEO (Aegtio-nadtdas AO OAA
nexttol AAAET ¢ T OAAO AUUI E OOUUDPOOIT xUAE AEACO/

I T&xETTA Ul OOAT EA UCT 11 6we getddy\ngrhery&zeirodvi-A 1 O T O
TE6OA x 1 OOAOT EI AUAOEAh EO&OA AAEa 11T FI1IExT
DOAAUUE&a8 ol AAT A Ui OOAT & POUUECGAAU 1 Al EAUAd

i ATA TA PIiUEITTEA ...,/18 2AZEAQukachB,AUEA O UxE

[1] 1. Dubovyk, J. Usovitsch, K. Grzanka, Toward thrémp feynman massive diagram calcu-
lations, Symmetry 13 (6) (2021). doi:10.3390/sym13060975.URL
https://www.mdpi.com/20738994/13/6/975

[2] 1. Dubovyk, A. Freitas, J. Gluza, T. Riemann andsbvitsch Electroweak pseudeobserva-
bles and Zboson form factors at tweloop accuracy' . JHEPO8 (2019), 113,
doi:10.1007/JHEP08(2019)113.
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TEA OUAOT ET BDAOIT xAE ET OAOAEA:
¢TiT7T GAE | faldwodokyeh x AOO O x

The use of broadband differential interference to determine the mode birefringence of

waveguide layers

Kazimierz Gut

01l ECAAET EEA ] d0EAh '] ExEAA

7 1 OOAOT EAE | AGAAE DI E A% Eabdlemdalizacie dediddbd Ox D O]
Ol T xUAE GxEAOCT x1T AT xUAE DI AT AOT UAE AUOET EEe
wiono szerokopasmowy interferometr MachaZzhendera [2] oraz Younga [3]. W czujni-

EAAE OAci OubpO DI AOGAUAT A Oa 11 AU AEAlkiejxT AT x A
DT AAUAOxXxEATE x DPOUAAUEAI A A¢OCi GAE Z£ZAI E 1T UA
I DBOUAUT AciT EAOO OAEAOQOOI xAT A OPAEOOIT I AOOAI x
DAOAI AbOex O1 006 T POUAUT Acl DI xI AGEA U4 EAT 6 x
v DOUAAOOAXxEITT 1TPEO OAT OAOUAUT U OUAOIT EI PAO
xI AAAE DI AT AOT UAE8 7 OUi OECAAUEA ET OAOEAOI
mody falowodowe o ortogonalnej polaryzacji TE i TM w zakresie widzialnym. Zmiana

AAUU BDUU Ei6T AATE 4% E 4-h UxUET A BT x1 AT xAT A |

e N N~ s

Dl EQUAEA xAOOOxU Z£AIT 1T x1T AT xAE h DI xI AGEA Uil EA

: OAAT EUT xAT T OOAT T xEOET Al xbPOI xAAUATE GxEAC
x UEGAET x AJTOAQEAVKIAALEET ACT 8 01T 1 EAOU xEATT xA
I AEa xUUT AAUU¢ Di AETI AT a OPAEOOAITAE UAITAITT C

wodowej. W pracy zostanie przedstawione stanowisko badawcze oraz metodyka pomia-
rowa.

[1] M. Kitsara et al., OpticExpress 18, 8193 (2010)

[2] K. Misiakos et al., Optcs Express 22, 8856 (2014)

[3] E. Makarona, et al., J Opt. Soc. Am. B 34, 1691 (2017)
[4] K. Gut, Optics Express 25, 31111 (2017)

[5] K. Gut, Nanomaterials 9, 729 (2019)
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SEITA OPOUSHEATEARA Al AEAODIpARIBABAdGADL | OO]
ab initio

Strong electronphonon coupling in PBBi superconducting alloy: ab initio studies

~

Sylwia Gutowsk "AOOET I EAE T7EATAIT AEA

Akademia' 6 O EAUI (30@d EAQHAOWFHBAh + OAEé& x

3PpOUG K Al E-AEI RiI REBAET | AAEAT EUI DO xAAUaAU Al
OEA¢ DO Ui OO6A¢E 1T PEOAT U POUAU OAIT OEd "#3h x EOe
Ol xAT EAh DPODGUAWaR Ul MADOUAXxT AUAAAE 1T OUI OAi
AUbOOT EAOO OiF TEAOEHOOUT A UACT AT EAR A xbP&Ux

OxU T AAPOUAxT AUAAARE EAOO x Al 1T Ui 2hA GBOREOQA (1A EIANA
OAOUUOEA OFERODI AGk®mse Oai AOAI EAUT UAE3IKAADOUA I
yT17a OF AUET a 1T OEI HoddnisOutlreeheékdagobainej fodt hdziteO 1 1

001 b&%E®A) AE x¢AOT T GAE 1T AAPOUAxT AUaAA Oa UT A
krystaliczny charakter niewiele jed prac teoretycznych na ten temat.

7 OAE DPOAAU OEODEsBidh GE®E GUA AN AEAO QU UOEA O
CiTAITa I OOI OOTEO OOACUAE OEAAE ATA p8oy E
tycznej7c 8@ + E OEI T UI O0BOUG IONDAEG AIDOHIOG O TAT EAI
01 O&xT OEAI U EBACI xGAOT T GAE Al fechidst nEdpréedU EOU
x1 AT EEEAT T#72KEl AABAE

4AEEA PT OexT ATEA PTUxAIT A UAAAAg xBeUxt AZEAOAC
O1T T GAE Al AEOQOTTiI xA E A 11T1T1TxA TOAU TA AT EUIT C
7 OUi AAT O POUAAOOAxXxEAI U OOOOEOOOG Al AEOGOITI
elektron-fonon obliczone metodami DFT &ng density functional theory) i DFPT éang

density 201 AOET 1 A1 PAOOOOAAOGEI T OEATOU h A 1TAO0O6H
AUaAa T Al EAUT T & athAlensity functiirial th@atydfok superconductors).

701 1T TEATA TAOIT AU ii1ca Aucg OOI OI xAT A OUI ET «x
w przypadku PoesBioss UAOOT OT x AT T DOUUAI EIF AT EA 6#! OEO

EOe OA PTI UxAT A OGOAAT E¢ DPOAOAIT Bl OAT AEAE Axe&Al
OECAAAI OOI POh A TAOO6DPI EA OAEE xEOOOAITU D
mentarne;.
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CiemnamAOAOEA A T EAUCIT AT 1 Ge DIl EAOS x
Dark matter and the H tension

Andrzej Hryczuk

. AOT AT xA #AT7 000/ "AAAd *4dAO0I xUAEh 7,

Even though the approach to the btension employing nonstandard dark matter (DM)
component is not one of the directions most favored by cosmologists, it is still an intri-
guing possibility. In this talk I8l briefly review the strengths and weaknesses of the DM
solution and then discuss apecific model based on a mechanism of late decays. | will
discuss a DM production mechanism based on decays of a messenger Wik state
into a pair of dark matter particles that are seHinteracting via exchange of a light media-
tor. Its distinctive thermal history allows the mediator to be stable and therefore avoid
strong limits from the cosmic microwave background and indirect detection, while at the
same time provide a viable sefinteracting DM candidate with the potential of addressing

small-scaleO OO OAODOA POT AT AT O 1T £ v#%$- 8
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Influence of various forms of spatial constraints on relaxation processestystallization
phenomenon and the vibrational dynamics of liquid crystals

- ACCi OUAOA DdaPdr@O Edox O E*AD A © & tvbijliech Sals Piotr M.
Ziel E d,@inB Baranowskakorczyc?

1) ] OOUOOO &EUUEE *&dAOI xAE EI8 (A7 OUEA . EA
23EA¢ "AAAxAUA T100HACKFEA x7RSIEEAT T EAOX A

oTTEIT ET OAT OAKkDUABAaABAABRdxDPEUxO 1T COAT EAUAT EA
AET xAT EA AEAECUAE EOUOUOAceéexh xEOGEOUI G¢ AITE
OAcU OxEOGUEITTA x DI OI xAOUAE |1 AOOUAAAE AAOAIE
EAET AxA T OI AT A POPAUAAOSAxRI AVUARAAAUET EAEO!
OéxT ATEA UAAET xATEA AEAECACI EOUOUOAEO x xA(
OOOUATTACIi h xUTEEAEaAACT U 1T AAUEACUxAd DIl E
AEAECACI EOUOUOAECO h U ABIORADMEE TAEBRLEG IEXOAC
Ol EAOUAUT T UAE x nOxAOAUAEOh 1 EAMOR dAndERUT UAE
DPOUADPOI xAAUT T UAE DOAA UT OOAEU xUOxIT OUTTA Al A
Pl I-EABOT 1 AEOI T O 0#, U O&I1T a -beksyldior GAEA
OET AUEAT EATT AEZAT UI O 0" 4 AEAOAEOAOQUUOE&AAAC
EOUOOAI EAUT AE Oi AEOQUAUT AE w8 7 AAAAT EAAE Ol U
cowej, spektroskopii dielektrycznej oraz spektroskopii w podczerwieni. Badaa kalory-

i AOOUAUT A AUBABEAEEEAS T COAT EAUATEA POUAOOOU/
x AODUAE DPOI xAAUE Al UAEAI T xAT EA EOUOOAWAEUAAEE
E OélTEAA x AUT Ai EAA OAI AEOAAUET AE T OAU AUT £
xDEUxT xE ni E6EEEACI 6 T OAU nOxAOAACI 6 T COAT EA

[1] M. Jasiurkowska$ A1 ADT OOAh- %Ag A UBABUFTBERAOh 08 -8 : EAI
ska-Korczyc, Mol Lig 331, 115817 (2021).
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T AGH .
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GAET x1 A&l O1 O x

AAUEA xU
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E O
AE A E

A
A

The odd-even effect on the example of selected homologous series of partially fluori-
nated liquid crystals
%x A * OGUATENEERAAA ¢ CT O U A O ADefaphr@E Ni@xis Piwolvardkyk,
71T EAEAAE 0 QBAIAUDE Ax + 01 A
1) ] OOUOOO &EUUEE *&dA0I xAE EI 8 (AT OUEA . EA
2Wojskowa Akademia TechniczndVarszawa

0T UT ATEA xEAGAExT GAE OAOIIEDNIGhdA gatdysto-Aids DT Ux |
parzystego szereguhomologicznego4-cyjano-3-fluorofenylo 4'-n-A AT U1 A © Wdo<¢ x
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CAdAOAEE x xoCljakiOBIUDEIXGAE Ui EAT OAI PAOAOOOUS
CATAGABOOT T AOAOxT xAt AQH 08B O AWRAOOAAUAE T OAU |
TEA GOI AEéx AESIEITGAE 111 AEOGe OEITEA UAIT AU
AOEA OEo AAAAT U | AGAOEA G ilxiANADTAE AMEEAG AFFOU O
AET 1T Geg UAEOAOGO xUOOsbPI xAT EA 1 AUT £AU AAU DI
T Ul EOUOUOAECAT h A xUOT OO0 EI T GAE AOT i é&x A& Oi
fazowych przy jednoczesnym zachowaniu sekwendi AE xUOO6 BT xAT EA8 +1 O
DOUU OAI AEAEE OOAOOAT AEE AEAE ®izdhawiond Ad- EAUT A
OOAT & AMNREE&EII AOT AAT E EiT i Dl Al AT OAOT UI E xUAOA
nCFPB.
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Rozszerzony model Falicovat EI AAT 1 Ad SBBEDC AT A% Ad &EDIUE
COAT EAU AOFrAE 1 EAUAU EIT OAUI
Extended FalicovKimball Model: Rigorous Analytic Solution in Large Coordination
Number Limit

z N

Konrad J. Kapcith 2T 1 OAIT A2 Jaklid Khadic2yk Barcin J. Zygmurit
5] ExXAOOUOAO EI 8 1 AAIA - EAEEAxEAUA x 0
2) ] OOUOBO . EOEEAE 4AI PAOAOOO E "AAAd 300
35 ExAOOUOAdvice 1 4§ OEEh +A

Model Falicova+ EI AAT 1 EAOO OPOI OUAUI T &a xAOOEa 11 AAI

OO0TTU DPOUUECECAAT xi UA OPETAI x Ag¢ 11ca OEs ¢E
x Ceé0b Oa U]l W didiefs4sjiprezeitalji zappezentujemy wynikila roz-

szerzonego modelu Falicovar ET1 AAT 1 A UAxEAOAEaAACT 1 PO&AU

Uei xAcli OAEIFA TAAUEACUxATEA [T EBAUUxsUCT xA ]
ET T OAUl AAUET AE 1T 60UUI AT A x & Oi Al EUTI EA OAT OE
OAl OEa GAEOcta x -9l BxAlI AAREAEOARERAUDPT AAEGAEA

Il EOUAUT A xUOAIIATEA TA UAITAIKTa TA OAI PAOAOGOOU
pecpbAcT ACclT xUDPACT EATEA PAOI A thu 8 WnyE OAGI EI
pe&x AU U bl OUaAaAEEAI AAI AEEACT UAOEoCcOh CAUE
OUAAEEAI AT OUEAOOT I AciT AOGUAUT Ui PEé¢ U 1 EAE

OAl EAUT UI E I OAU OOUU oO&lTA MEAUU 1T EAODPIT OUaA
WwEAGAExT GAE OAOf T A&UT AT EEBT BA 0wl OOAcCU DI 0exT A
UETTUIE UA DPiiTAa OOAT AAGATAENCTU AT UATAA EE I AU 1EA
$1 A I ACUAE xAOOI GAE T AAUEACUxAd 1 TIFTA UAT AOA
Ol xa POOAPAOUAAEOh EO&EOA AEAOAEOAOUUOEA OE®

N\ s A ~ - N s A A~ N e N N oA~

[1] L. M. Falicov, J. C. Kimball, Phigev. Lett. 22, 997 (1969).

[2] J. K. Freericks, V. Zlatic, Rev. Méthys. 75, 1333 (2003).

[3] P. GJ. van Dongen, PhyRev. B 45, 2267 (1992).

428 , Al ACDOEEh +8*8 + ADRREB®G, 28802201 KA0OUEEAXxEAUN O

[5] K. J. Kapcia, R. Lemanski, S. Robaszkiewicz, FRgs. B 99, 245143 (2019).

6] +8 *8 +ADAEAR *8 + OAMAterPR/A 2248706 (R200.d OEEHh #1
|

T AA
[71+8 *8 +APAEARh 28 , Al Ad OE BMatter 38, 085801 2021.i 01 Oh * 8
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Albert Abraham MichelsonrADT O0OT & GxEAQOE A

Albert A. Michelson the apostle oflight

471 AOGU +AOAAG
ZA O Bt & & Blogilnie
3 B & BSAKET Rodstawowna w Bielsku

1 818 -EAEAIT OTT1xE AEZEUUEA E AOOOITTIEA UAxAUE
OEa DI xETTU Ul A¢ EACT AT Ol Atdlénterh do®woichkvilel- E EAE
EEAE 1|1 OEacClE6¢8 #EAEACAUI O¢OAEAAUIIT xUEAG
300UATTT h EAE AT OUETh FA Ul OOAE OOOAAT OAI 11
Ui EAOUUE x I AOUAA DPOOGAET Gg¢ GXiegh@yuAfunau-D1T x EAC
ET xAci Auc¢ AT A TEACT OTEEAI OUAUsGI ExUie : A
AUExXxEATE Cci 08 :AAT AT E (8 30AETEAOO E 1 0T EC
OE6 EAEE xb&¢Ux T A Bl xOOAT EA 3 4helsohaMorfyal OOAET
bl OOAOAI OE6 OOI AEs OAT bpOT AT Al TAGxEAOI E¢ >
-EAEAT O1T1T Au¢ TEAUxUEI A AEAEAxUI AUCT xEAEEAI
Ol OAh Ao AaA EAATTAUAGI EA AUUT T UI O&l GOAAIx AAE AN
UxUET A AEAEAxA OT AUAdJOOxT 8
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Wydajne bramkowanie grafenu przez azotek galu

Highly effective gating of graphene on GaN
Jakub Kierdaszuk

Uniwersytet Warszawski, Warszawa

By applied graphene/GaNSchottky diode with an undoped GaN spacer, we studied po-
tential of this structure for efficient graphene gating. A layer of undoped GaN (100 nm)
preceded by a 1.3 m thick layer of highly conductive (nrdoped) GaN were grown on a
sapphire substrate by MOCWM (Metalorganic Chemical Vapour Deposition). Fodayer
graphene (4LGr) with turbostratic layer stacking was transferred by a polymer frame
method to form a top contact to GaN. Currentoltage characteristics of the sample exhibit

a Schottkylike behavior. Raman measurements of graphene layers subjected to external
bias showed three different types of spectra with éband splitting into one, two, or three
subbands. No splitting of the 2D band was observed. The presence of G band splitting is
therefore related to different carrier concentrations of subsequent graphene layers in the
turbostratic 4-LGr structure. A redshift of the G bands as a function of gate bias was ob-
served which suggests rdoping of graphene. Interestingly, the most significant G band
energy shift of up to 8.5 crt occurs for the lowest bias, in the range between 1 V andl

V. A further G band energy shift of up to 1.4 chwas observed in the range betweenl V
and -5 V. Capacitancevoltage (CV), as well as electroreflectance (ER) measuremts to-
gether with a band alignment analysis, showed that the undoped GaN spacer behaves like
a capacitor at reverse bias. A rapid decrease of electron concentration in graphene and a
vanishing G band splitting occurs at forward bias. A comparison with agtion-gated gra-
phene suggests, that the strong gating effect at forward bias occurs on graphene/GaN in-
terface, which is promising for the fabrication of sensitive detectors based on tracing the
G band splitting.
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Rola dwuwarstwy lipidowej w stawach

The role of lipid bilayer in the joints

Z e

Natalia Kruszewskdn 0 ET OO , AdAnt GallomékE E

£ A N A o~ A oA N e~

) I OOUOOO - ACAI AOUEE E EUUEER 011 ECOAAET E

$xOxA000OxU 1 EPEAT xA OOAT T xEa AETITCEAUT A 00606
Ei i OT EEAAEE [T E®AUU x1600UAI E UAxT 6O0OUAI E
xEAOUAETE AxOxAOOOxU 1 O0A O EAOCUAAINT O8R &A (EEAMEE

xEAI O xAlITUAE £O1 EAEAAE EIi il 80ET xUAE8 * AAT AEI

Ui AAE I UxUAEh CAUEA AxOxAOOOxU |1 EPEAT xA i1 cCa
T EAF x OOAxAAE PIiTE6AUU AxT i A POUAAExI ACcUI E
ol T ACAEa TTA x T OEacCliESAEO AAOAUIT [ ACUAE xOE

stawowymiBDT POUAU OxT OUATEA xEAT O xAOOOAxXxAE T AEOA
x] 8 OOUA OAEEAE nEAT APEEO6 xUDPACTEITA EAOO AE
x OPBEBGAAOEAAUAE UA Ol Aa OECAAT EEéx | AEAAUAE O
AUAO OOAEO OOAxO p 8 7 EAEE ObPi O8A 1 AOOOAII
AEA DI Ul OOAEA ExAOOEa 1T AAAT TEA Al ETdAA O U
OBURE 11 AAIE cho 8 21T Ux8E OAAETEE ET i BDOOAOI
DI UxAT A TA AAAATEA TAAUEACUxAd [T E6AUU DI OUAL
TAE xUEAGI EAEaA POUUAUUT U OcAOxEITACI OIf Aol
micznych. Niniejgd U OAEZAOAOG T A T A AAI O UADPOAUAT O1 xATl E}
AAd TAAUEAcUxAd [T E6OAUUAUAOOAAUET xUAE BDHOUUAU
x AOOT GAE xOPecAUUTTEEA OAOAEA x OOAxAAES8 34

OTTT xUlI E AxOxBDBOX%a Al O /A EE I AAURACG Ux AT
glycoprotein-p T OAU AxOxAOOOxa £ O& | EPEAT x4 v 8 |/
TEA Al A xCAGAExI GAE |1 APET OPO6+ UOOUAE AAcACI

OOEaAA8 . AOUA AABBAGAERRKREA PAUBAUOT 1T EOUAUAI

AEACO xEOGEOQOUI GAE AEIT O8A OAOI AOUAUT UAE 1T OAU A
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adwuwarstwy lipidowey DPPC

" E A ¢ E2-glkedbotdin-1 na powierzchni modelowej

[1] A. Hills, B. D. Buttler, Annals of theheumatic Diseases 43, 641 (1984)

[2] J. Klein, Friction 1, 1 (2013)

[3] A. Gadomski et al. Tribol. Lett. 30,83 (2008) 8 ' AAT I OEEh 08 " A¢Al xOEEHI
lonica B, 52 (2021)

[4] Dedinaite et al.Adv. Colloid Interface Sci. 274, 102050 (2019)

[5] N. Kruszewska egl., Membranes 10, 396 (2020)
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Interdyscyplinarne zastosowani rentgenowskiej analizy fluorescengjnej

A z o~ z

U AACET xEOUI T AAEAEAI xEAUEE D
Interdisciplinary application s of total reflection X-ray fluorescence analysis

Aldona Kubala+ OEXhG $ AOE G&U - "EAIEAAG Janusy Bratewis?,
3 OAT E O¢& MxMarelePhjdkf llona Stabrawa2, Regina Stachurg Karol Szary2,
Jolanta Wudarczyk- 1 ¢ E 1

Iinstytut Fizyki, Uniwersytet JanaKochanowskego, Kielce
2i x EG O E OU U OGhkokogii##eled OO T
3Instytut Biologii, Uniwersytet JanaKochanowskego, Kielce
4Instytut Nauk o Zdrowiu, Uniwersytet Jana Kochanowskiego, Kielce

2AT OCAT T xOEA AT Al EUA £ O1 OAOGAAT AUET A U AAc¢EI
EAOO OAAET EEa ODPAEOOI OET PEE OAT OCAT 1T xOEEAE
xAClT O&lr 11 O ATUAE 1 AOAOEA¢CéEx8 !'TAI EUA 1 PEAO/
terystycUT ACT AT EOT xATACI U DPOeAEE T A OEOOAE 1TAG
CATT xOEEI x xAOOT EAAE AACGEIT xEOACIT UAxT 600UT A
UAT AOa DI T EAOO EAOGO 1T I ExTI Gg EAATT AUAOT AE A
kim zakresie zawA OOT GAEh U COAT EAa4a x UEMUW>CAIl IxIUG AHE AlEA AE
OUAUAcel T AE CAT i1 AOOEE bPiil EAO0OS

Technika TXRF stosowana jest w Instytucie Fizyki Uniwersytetu Jana Kochanowskiego w

+EAT AARE )& 5*+ Al AT AI EOU OEdhimedyczayénd OxEAO
AUU OAII GOl AT xEOET xUAE8 7A xOP8EDPOAAU UA | xE
AAAE DOl xAAUTTA Oa OAEIFIA OOOUTT xA AAAAT EA UA

EEACT [ AOAOEAECO AEIIT T CEAUT AcCIT 8

7 DPOAUAT OAAEE Ul OOAT & Iréngendviskiefanadzy #fuGrésden-U AE U L
AUET AE U AACEIT xEOUI 1T AAEAEAI xEAUEE DPAAAE&AAA
POl AAAODOA PiI T EAOT xA8 -TI1ExT GAE ADPI EEAAUET A

AUOGAUDI ET AOT A POUUECAAU DPARDAMPERAIOYER ODEAAARCIT
O000i xEAU EOxEh 1 EI £ AuOGé&xh AOUOOT Audbé&xh 1 OT 4
OET xUAE 8 :1 OOAT EA OAEIA TiexEITTA xOPeebOAAA
xI EAT E xUET OUUOOAT EAI 1 AOT AU 4 spmjekiu Eb- EAOO
pean Network FOR Chemical Elemental analysis by Total reflectionR4y Fluorescence
(ENFORCETXRF, CA18130) realizowanegw ramach programu COST (European Coo-

peration in Science and Technology).
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From the fabrication of Janus capsules to the ultrasounrtliggered controlled release of
biologically active substances

N 2 s w2 Nz 2

Tomasz Kubiakh ! OE A A E O §Ybigriieiv RdezyEARU A E

IDAdOO0OxT xA BUEI A 77Ul OUA E
5 -

8 (E
25 ExAOOUOA EI8 1 AAIA - EAEEAx EA

-EEOI EAPOOCEER UA xUCI 6A0 T A 1HAOWAIGLGIEA CEATIAK
AUT EARh Oa 1T AEAEOAI 1 EAUT UAE AAAAd 1 AOEI xUAES
OUxT UAE ODPI O1 Agx xUOxAOUATEA EADPOOGE 1 OAU EI
UAE x EAE x1 6OOUAAE CAAOI Eex8 7A001 ©e&xI EAI
OO0OOEOOOI T AET AACOAAT xAl 11 GAE 1T OAU OUAOT ET b
| POAAT xATEGI U ETTT xAAUET & 1 AOT As & Oi 1T xAT EA
OOAAE 1111 xA000OxU UAOAT xAT AE U 0&l1TUAE OUT O
| OA I AGAOEAcEA TPAGGOMUANCTI h TBP8 DPOI OUEO U Ec¢
AOI A TTTCA 8 7 DPOUUDPAAEO EAPOOE * Al OOA AxEA
OUUOEa OE® T AT EATTUIE x¢CAGAExT GAEAI E 1 AAEAT E
0eA AAUPEAAUT U btangddktiwddbiplogxénien lekd&yptobiotyki.
AAOTEE OA XUUXAIAIU IA IaAAIEA X OeIIUAE TG
E

—)

s e o~ 2 oA N o~ oA

A s o~ A 2 s AN o~z s e o~z

Eﬁ IOEAIOAAEE EADOOe * Al OOA x bPIi1 O AEDOC

[1148 +OAEAEh *8 " Al AOU Mikehtion-PecificiReldagEAtimM Eh : 8
Capsules with Homogeneous or Janus Shells Using an Ultrasound Approach, ACS
| Dbl EAA - AOAOEAT O O )1 OAOZEAAAD pc¢ po h ¢m
DOI:10.1021/acsami.9b21484.

2148 +OAEAEh -8 : OAEIT Hrigded directivdaldledse Bdm 51 OOA O
turmeric capsules, Particuology 2021, 57, 127, DOI:10.1016/j.par-
tic.2020.12.010.
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“AAATEA T EOEEEACT (11 AO x TAAPOIWGRxT AU4
Investigation of the soft mode behavior in superconducting Heusler LiRGe

Gabriel Kuderowicz

A - L s Lo~ s~

Al AT CAOAE OI AUET U UxE&aUE&x A Aon A OQHe AA &Q&IC
TTO1T AT UAE x¢ AOT | GAEGeAdz ifBEtUKiLAaldd UiZoBlektronowe0 A

UxE&AaUBEEHh EOBOAC3T Ul 00AcU TEAAAxTT UOUT OAUT x
AUTTA A 1T117T1TxA OAI AAEA AUOPAOOEE R WhHEWOEA Ui
padku LiPeGe i LiPd3T AUB OO0T GAE OOAE & -KOEakolichwektbra T A T A
g= p¥fohpfTohnm 8 7A001 xOPTIiTEA¢ch A BT AT AT A A
UxEaUE&x (AOOI AOAh UAO&xT A x 1 Ai EAUAT EAAE E
nowA O0&a 1T AExE®d ROUMDAU 4B0AEAOO T AExUI OUA ObPI GO
Eexh Al OOCAOOEA xUiTATEATEA 1T AAPOUAxT AT EAOX

Z A N A~ s oA A NN -

TTGeg OOOOEOOOU U xUCl 6AO T A AUOOI OOEs E 11/
potencjalni x UEAGT EAT EAT Ui EOGEAUATEA A T118&xh x (
TTGe O0OAh Al A EO&8OACT xUOO6DPOES ATTI AITEA +1TE
OicelTEITa PTAAOTT Geg Al AEOGOIT1xa E 4&OI EAES

xEAOUAET Eo 1TAEAODCRAE DI ®OUAU 1 EAUATEA AT AOCEE
TUIi x EEAOOTEO xAEOI OA x¢cAOT Aci A&Ai1i17ex8 |00
OOOAT Eh UAOAI 1TAAEACA T A DPAOAATIT E ODPI AUEAxAI

[1]+8 ' 01 EAEARh '8 +GBAMNOIEAMI i h +8 +001 OAOEJOEE
T. Klimczuk, Softmode enhanced typel superconductivity in LiPd2Ge, PhysRev. B 102,
024507 (2020).
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Wawrzyniec Loba

Uniwersytet Medyczny im.Karola Marcinkowskiegq Poznal

0T AUAOEE OIT UxAlIAd TA OAI AO UATIT1TTGAE AU¢T xE/
8)8 xEAEO8 " AAAT EA EEAOOTEI xTI GAE I1TF+FA .AU¢ PO
, TEAT EUAAEA Ar xE®EO PITACA TAI ni AT AT Ar¢ OE6®
T EAEOBOUAE DPOUUDPAAEAAE EAOO EOUOUAUT A Al A AA
T AGUah EAET Gg¢ FUAEA8 / OT AA U UAAOGOUT TAg UATITI
DOl AT Al U POT xAAUATEAT OT UITxU x xEB8EOUUI cCC
bl Cci OOUTTU O¢EOAE 1TFA xbeUTacgc T A UAOI xEA b
DOUAAOOAXxEAT EA xbeUxO OUCT AecO TA 11T EAI EUAAES
OAUEBES6CU vt FGIeAUSE ' WODIAl EA O UOUAAUAERh OECG /
E ¢p I 6FAUUUT x xEAEO T A ¢p Al xuvu 1AO GOAAI
Al A EAIFrAACT Oucli AcOs . A EAAT a OAOEs QGHEZAAACI
TA PITUEITEA ou A" 30, DOUAU AxEA OAEOI Aus 7
O UOUaAUAE A1 A OAOGOO oOuctT AcAil 11T x1HI AT AT UI
wheld A ppheld x UAIAFTTTGAE T A PIACOOPU xEAET
OUa AUAIE OE pmhel8 $1 A OUOI O AEACACT xAOOI Gg
TTGAE T A PTACOOPU xEAET xAE DOUUEI OEA xAOOT GA
OOATTA I OeACA ArxEBOEO AAAEOEA OE®6 xUOOAOAUAE
niach. Na pd OOAxEA OUUOEAT UAE xUTEEé&x Al A cobbpU -
AAT Ah EOeOA OUTATT UA 1101 AOUxT Ah T A EAE DI/
AATEA O 1 0eA U 1T EAAIT 6 OAEAI 8
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Euler characteristic of graphs

- EAEA¢E | ‘APavelKArdbA%FSzymon Bauch- A€ CT OUAQA " EAET 00
Afshin Akhshant, Leszek Sirké

Iinstytut Fizyki PAN, Warszawa
2Uniwersytet Sztokholmski Sztokholm, Szwecja

7 OAEAOAAEA UI OOAT & DPOUAAOOA x HElinyichli numeryc EE  OA
T UAE AAAAd AEAOAEOAOUOOUEE %01 AOA A1 A POl 60U
perymentalnie sieciami mikrofalowymi. Charakterystyka Eulera. jest zdefiniowana jako

O TEAA [T E6AUU 1 &98)AGE AEASO VAAGAssEA B : DAERAT

i TFHAT U xUUT AAUUg pEAURAGA GIAMOROEARSCTI EAUAG T EAUAI

El GAEAI E AEAOAEOAOUUOE&AAUI E COAAUBEGIUEAMAELE
GxEAAAUAITTEARh A AEAOAEOAOUOOUES %OI AOGA 1111
TEFOUUAE Al AGKE ECOKRBOTENXME 01 xAci TEA Ul AEaA
AET ¢ gthx Al E EWA<AIABDEEACT A AR W fexufaBidh & pungc® Ci GA E
DPOUUPAAEAAEh 1P8 x DOUUDPAAEO COAEEx x DPACTE
xEAT Ah xUUT AAUU¢ 1T EAUA6 EACI xEAOUAEI CE&x E
7DbOT xAAUEIT EGI U OAEIFIA T1xU TEAUIEATTEE OPAEO
lera ... h s s $Os gdziesosl UT AAUA 1 EAUA6 xEAOUAET ¢ Eé x
AOUACI xUI E S$EOEAEI AOA8 :TAET i T Gg OIcelilTEITA
OéxT EAFr UA OEI dAUTTAE T EAUAU 1T AETEI OUUAE xA«
EAAT T UT AAUT A xUUT AABAX EIR 1T EQANGIUT xERABOUAEDOT EA
EAGI E OUI ET UT AT U AACEI xEO4a 1 EAUA® xEAOUAET ¢
This work was supported in part by the National Science Centre, Poland, Grant Nos.

2016/23/B/ST2/03979 and 2018/30/Q/ST2/00324, the Swedish Research Council
(Grant 2020-03780) and the Center for Interdisciplinary
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Zastosowanie wybranych technik i metod spektroskopowych do oceny
x¢ AGAExT GAE AEAZAE 1T O1 AUA

Application of selected spectroscopic techniques and methods to evaluate thmper-
ties of plasma proteins

N s s A =z

2 | C,&arolina Kulig

j 1 40EE 57 ExAQRdbwideO - AAUAUT U

/| 01T AUA O1 OOAOOAT AEA bDPeUITTAh EO8BOA EAODO x (
E EI T 0OEAIE 1T OCATEUI O 1 OAUEEACI 8 "EACGEA 1 OT1 A
wiele istotnych dla organizn® A£O0T EAEEh x OUiI OOAT OBI 001 xUAEY
Ol O1T xUAE8 7GO&8A OECAAT xUAE 1 O1 AUA IzAkweBUAUACe
GI A Cl EET baliiGARIT A TABU 7 E & UAikdzdyentyshe prokdinami AT AT

T A DixT Al xAg MAEBTAAEACIEI OEAEOAA xEaUAT EA

x Al Ox1 OUAT EA-AEAEBI AEODAUAEEAOO EAAT UI U AU
AEAEO OAOAPAOOUAUT Uh CAUIF OUIET 1T AE TEAUxE&LU
I TCEAUT AR T AAT A EBEVBEOTIAI EAEEEKARAGRAEAT GAE | 8
TTxE EI OAUT xU Al AT AT O AAAAdS

AAAETEEE E | AOT AU OPAEOOT OET BT xA I TFH1T ExEAEA4
1 AEOI AOT UAE DPITEBAUU AEa AOAACRAAT EEQAEAEx T A
T EAF UIKAUMEET p 8 7UET OUUOOOE&AA UEAXxEOET xUC
OAAET EEE OPAEOOI OEI PEE &£ Ol OAOAAT AUET AE OAT x
lacja/agregacja [4], glikacja[sSx h AUU OOAOUAT EA AEACAE g [
GAEx| g AEAA&E 01 POUAU AT Al EU6 DPAOAT AOOeéx xE&aUA
TEAh OOAEAT ROAOhRAEUT OAOI xE&AUAT EAh EOUUxUAE

OFrUAEA Ul AAUT EEéx £ Ol OAOAAT AUET UAE AAT OUI
oceniono stabilncGe OEC¢AAAEAEECAT AEAOAEOAO T AAUEAEGUxA
TTGeg xEAUATEA x [ EAEOAAAE xUOIT EEACT DI xETT x/
OEEACT DI xETT xAAOxA OAEAOAEOAOQOUUI xATT DI DPOU/
T&x 1T ECAT Aex OAAMKITEE®A UITAQITAM AMBAOT xACT p (. -

s o~ oA s~

-

0
A

CAT EUI EA AU¢T xEAEA UEAxEOEARh TEAOOAOU UxEa&aU/
xAARUAAUI E Al 1T EAUUNMEEEBRMEAOEADAKS ORBDI AOEaA O/
UV6 EO E I AOIT Ao AOOCEAE DI AET AT AE 1 8ET 8 xEAI

EA4AU Ui EATU UAAET AUaAA x OOUAAET OUsAT xAE 00O

154



47.. EAUA &EUUEéExo 0¥ OOEGCAEA @mcph "UACI O

7 U E g 8edyjne

z ligandami, nie tylko powszechnie stosowad i Eh 1T AAU OAEI A 11 xi OUl O
. AOTTEAOGO TAATU UIEATETTAE EITT & Oi AAUET EA OC
ETTATT TA PTAOOAxEA AAAAd OUUOEAT UAE UA DBI i1
7UT EEE UADPOAUAT O xAT UAEABAQKAA xANBAUACBA O6GAADB
OET i xUAE 1 A&OT AAI AT OAITTEA O&éIr1T UAE BT AOOAxAA
AET AUaAA x ET I Dl AEOEA 1T OAU EAEIT GAET x1 1T OUAAI
AOAT UAE UxE&aUE&g x-EARCIUI £Ad A UAIEAT DIOWASAOOxABBE
AAAAT EA 11 ca AU¢g DPOUUAAOT A T A O&rTUAE AOADPAA
UAT UAE UA Ui EATATE EIT & Of AAUETUIE AEACAER |

I AATU OUUUEA 1T EAEOeOUAE AEI OA E EAE bDbi xEEG¢A
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7UET OUUOOATEA PI T EAO&x OATITCEAUT UAE
=1

Rheological measurements to study thproperties of blood and saliva

Anna Marcinkowska® APEd OE A

Uniwersytet Medyczny im+ A Ol 1 A - AOAET EIl xOEEACIi h 07

2AT 1T CEA EAET T AOEA UxEAaUAT A U AAAAT EAI E AEA
Ol x AOUEO ORAA DA POUADPEUxT xE EAOO 1 AOT Aa AU60OO0I

peUl ex OOOO0OT EIl xUAE OAEEAE EAE EOAxh 1 O1 AUAn

AAAAd OAT 1T CEAUT UAE Oa 0Oéx1 EAlI xCAGAExI GAE |
Pomiaryreologf AUT A OOAT T xEa OAEIFIA PT AOOAx6 xEAI O A
i AOTT1 T CEEh AUU x PDPOUAIUGI A OBPITFUxAUUI 1 0A AE
001 01 xAT EA AAAAd OAT 1T CEAUTUAE UAT xT AT xAET E
logia i hemorelogia. Reb | CEAUT A x¢AGAEx| GAE EOxE E GIETU
OE6 T EA OUIET x UAITAFTTTGAE T A POOAET GAE GAET
AUAOGEA8 +0Ax EAOO AEAAUA TEATAxOITT xOEah 1 x
F UOOUAEBATBEAETAXIUAEAE x¢ AGAExT GAE OAT 1T CEAUT A
TTxOEEA TA x UAITAITTGAE T A AUAOGO T A EAE DT A
EAOO POUAAOOAXxEATEA xUTEE&x bDIIEAO&x OAITIT CI

T TA xCAGAEXITAGAEOXCEATITOAEAGI ET U EAET DOUUECAA
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New PhysicsOpportunities at FCCee

Matthew McCullough

CERN, Geneva, Switzerland

)yl 1 AEOAOOO OEA AOiI AA OAT CA éle@rovdaidscaleOA OOE |
the nature of the dark sector, for which the FG€e would significantly advance our
knowledge.
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Optyczne zegary atomowe w KL FAMO, UMK

Optical atomic clocks at KL FAMO, UMK
OEI 60O -T OUUdJOEE

51 ExAOOUOAO - EEICAEA +1 PAOI EEAN 4

/| DPOUAUT A xUT OAA AUo60O0I Ol ExTI GAE T A EEIEO 1AO
PDi AOOAxT xUAE xUl OAéex AUAOO EAEEIE Oa I EEOI £A
UAxT AT T G¢ E AAUT Aoc¢ O @diuxalinggg kardydidtania Aokawzdtzée x  OFT |
bl AOOAxT xU8 : ACAOU TPOUAUT A EAET 1T AEDPOAAUUUE
ET GAEh xUET OUUOOUxAT A Oa 0&x1 EAI AT OAU AUG G/
OAI T AE8 01 AAUAO OAEAOAOO dwilata prédy had dptydenydii OOAT a
zegarami atomowych w Krajowym Laboratorium Fizyki Atomowej, Molekularnej i Op-

OUAUT AE +, &!'-/ 8 : ADOAUAT O1 xAT A UIT OOAT & 1 (
GxEAOI xa OEAc¢ UACAO&Ex i DPOUAUT UAEmd todejghA OOA x E
1 AOAAEE AEOUxT Ui UACAOAI 1T DPOUAUTUI T DOAAU A
radiancji.
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70Dt AUUTTEE OTEOOITA EOUOUOAE&Ex EOAE
1T EA OT Uil EAOUAUITUIE ETEI OUEAI E OxAC
0i EOOT 160 2A0ET T £ OEwith Pesodiclly 8rraggddNanoiaciE A OA  # (

sions of Hard Spheres of Another Diameter

Jakub W. Narojczyk

£ A N oA A~ oAz s N e~

) OOUOOO &EUUEE -T71AEOI AOTAE o0/ . h

The history of materials forwhichOE A 01 E O O1 3] fdlintodhe @uige of negative
values [2,3] (socalled auxetics [4]) dates back over 30 years. Nowadays, search for aux-
etic materials and studying their elastic properties and phenomena behind their extraor-
dinary properties became important from the pant of view of novel materials and met-
amaterials. One of ways to broaden our knowledge in this subject is by studying various
(simple) models and searching for mechanisms that can be utilised to modify elastic
properties of materials in a desired manner.n particular, one can study the influence of
OEi DI A 1T AEEAZAEAAOQCEI T O OI AOUOOAIT OOOOAOOOA i1
this lecture the elastic properties of f.c.c. hard sphere crystals with periodic arrangement
of nanoinclusions filled by rard spheres of another diameter, studied by computer simu-
lations are briefly reviewed. It is shown that simple modifications of the crystalline struc-
ture is sufficient to cause significant changes in elastic properties of the model. Inclusions
in the form of layers (orthogonal to [001]-direction) alone or combined with channels
(oriented in [001] -direction) are introduced into otherwise perfect f.c.c. lattice of hard
spheres with diameter K. The diameter of inclusion spheres is selected &b A. The
Monte Carlo simulations using ParrinellgRahman [57] method in the NpT ensemble are
used to study the properties of the models. It has been shown that introduction of a peri-
odic array of layers into an f.c.c. crystal almost doubles the negative value of Poissad
ratio [8] compared to the system without the inclusions. It has been also shown that a
periodic array constituting a combination of two inclusions, a layer and a channel (stud-
ied previously in ref. [9]), exerts an opposite effect, completely removing xetic proper-
ties form the system [10].
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"AAAT EA POUAEGe¢ AZ£AUT xUAE AEAEEWAE EOU
dow clustering widm spektroskopii w podczerwieni

Investigations of phase transitions in liquid crystals using window clustering of infrared
spectra

Natalia OsieckaDrewniak

£ A N oA A~ Az N e~

) OOUOOO &EUUEE *&dA0I xAE 0!/. h +O0OA

3DAEOOT OET PEA x DI AAUAOXxEATE ) 2 EAOO xAlrT 4
EOI AOT A8 7EAITA )2 O0a U¢TtiTAh UAUxUAUAE DPAOI
Ui EAT x OAEEI OECGAAUEA EAOO xODPi i ACATA 1 AOI A
UAT OAAEE EAOO bl EAUAT EA OrUOAAUTT GAE 1 AOT AU
Ul xUAE OOAOOAT AEE AEAECT EOUOOAI EAUT UAE8 - AOD
dziemwanaE UEA AAT UAE AEOPAOUI AT OAT T UAE Al AAOQAE
analizy danych hiperspektroskopowych wykorzystanie algorytmu klastrowania nie po-

x| AOEA EAAT AE DPOUAEAUAT EA EIT & Oi AAEE T Ui EAI
EaAAUAE U WOWAE BAEAAA AAAOAOXxAAEA EAOO DPOUUAUUI
xET AT x Al OOOAOET ¢c8 - AOI AA xET AT x Al OOOAOET ¢
xUl AEOI xA AAT A O0a AUEAITTA TA ITEAEOUA UAETC
wana jest metoda klastrowania4 AEEA DI AAEGAEA PT UxAIT A T A OAA
I UAE UAET Oéx AAT UAEh DT AAUAO CAU AAT A EAUA E
OUAOUA xEAiIi 8 |/ DPEOAT A 1 AOT AA EAOGO AUbGeEA TA PO

sz A oA~ A 2
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LokalEUAAEA I O AEA ET &£ Ofl AAEE x OEAAE
Localization of information source in multilayer networks

~ s zz

Robert Paluckh | OEAOU 1, Kzysztdk Gudhedfit BT OOU 128 (1 ¢UOO

1pPolitechnika Warszawska, Warszawa
2/TMO University, St Petersburg, Rosja

| AAATEA EAATUI U 1T AEEOOI O1 EAEOQUURExDPAUADORE &
OAAETT1 1 CEa EAOO OUUAEEA Of Ub OERGREGARAI DI EMR /
GAEI xUAE8 ' AU POUAAExAUEAEcAc OAI O POI Al Al T xE
tekcjiil OAU T AT AEAUxATEA I OeAA¢ OAEEAE EI1 &£ O AAE
AUU A7 Oul AGET xA bpiciaAus 7EAIT A Al Ccioudiex A
T UAE OOAGAE Ul OOA¢T EOF UAPOI PTTTxATUAER Al A
wielowarsOx | x UAEh EO8OA x PAECT EAEOUU ODPI O8A 11 AAI
OEAAE EAATT xAOOOxI xUAE8 7 OAE DPOAAU bl 0¢OCOE
GAE 1 DPAOOGAE T A AAOAEOI OAAE Al EAAT OUEEEAAEE

niaw sieci WAl 1T xAOOOxT xAE8 01 EAUOEAI U EAE OEOOAAU
warstwiDAOAT AOO&x OI UPOUAOOOUAT EATEAR A OAEIA x
oAAOAUT O&ITUI UAAEI xATEDO8 *AGI E OUUAET G¢ Ol
jestniska, obserwa&E A x O&I 1 UAE xAOOOxAAE UAECB8AAE&Aa OE«
TT Ggs8 : AOOCEAE 0OO0OITUR EAGIE xAOOOxU O&a OEI
TTOUaA AT ECAATT G¢ DI xUIFAE DI UEITTE 1T OEAaCAT AcCi
xEAl ECCAGA AEBAE O Oex8 O0OAUAT OOEAI U EAOOUOOUAU
UUxAch x EO8OUI UAEOAOEA Ui AEAOEA OEs OEc¢AA
AAOAEAEE | O8AEAS

162



47.. EAUA &EUUEéExo 0¥ OOEGCAEA @mcph "UACI O

7 U E g 4edyjne

i OET PT xA xpeuUxO 1T AAEal Ad
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Microscopic analysis of the influence of mechanical loads on the microstructure of pure
rhenium sinter

Jan SeydaDariusz Skibickh | O E A O U, AndkZejiSkibick) Bidtr Domanowski
0OAxAE - AcET xEAE

01 EOCAAET EEA "UACI OEA EI 8 *ATA E *6A0U/

1 EOAOAOOOUA T T1TITA UTAITArc¢ 1T EAI EMmlhiedha-AT T EAC
EAUT UIE OAT O 1T OAU xbeUxAI 1T AAEal Ad | AAEAT E/
*AAT T AUAGTI EA 1 AOAOEA¢e OAT UT AEAOEA Al OAU OU,.
CACOUEAAE DPOUAI UOGctOh EAE 1TBP8 x AOAT I Wj ET OI E/
AT AOCAOUAUT AE AUU AET T AAUAUT AE8 01 x1T AAiI 0Oa !
T EATEAh AE&aCli ExiI Gch TEOEE xObPecAUUTTEE OAOAE
#A1T Al T ET EAEOUAE DPOAAU AuUue¢l xUUT AAUAT EAT DT 4
spiekanego AT O T OAU 1T AOAOxAAEA Ui EAT UAAET AUaAUAE
xAAEA [T EEOT OET PT xA POT xAAUTTT UA DPiiT Aa [ EEC
7 xUITEEO DPOUAPOI xAAUTTUAE AAAAd xUUT AAUTTI
T EAUT Ah 1T 1TAOe 9101 CAh AEhxk&OQOANT BED GHPI AAOOA
EOUOACAAT EA POUU UAOxATEO8 7U0UUT AAUTTT OAEL A
TEIl xa Al A xAEAACGABRQEAICENBZEARSAPEAOOAXEA AT A
OOxEAOAUTTThHh FTA PIT A xbPEUxAI TOAAEAUVADAB '
PDOil PACOEaA xUAe¢OlI COAT EAU UEAOATh A EOOI
DOl AAOG8 01T OxEAOAUTTTh A PT AOOAxT xUil 1A
AT EIT EAET xATEA8 : AAAT T1T O0O0T1 x Al T hkordyshanaQ@d |
EAAT OUEAEEAAEE EEAOOT Eé&x | AOAIT T COAEAEAUT U
AAT UAE AEOPAOUI AT OAT T UAEh x OUI OUAUAce
Ol xATEA ETIFUT EAOOEEACIT 8

163



47.. EAUA &EUUEéExo 0¥ OOEGCAEA @mcph "UACI O

7 U E ¢/ 8edyjne

30AT U CAAOT ET xA E 0000OtlidADdgdw CRRRAE OOT T 1
(X=Si and As) i BalrO4

Charge and crystal field electronic statein CeRhXz (X=Si and As) and BalrO4
Ryszard J. Radwdski!.2, Dawid M. Naiicz!, Zofia Ropka?

15 ExAOOUOAO 0AAACI CEAUI Uh +OAEE x

2# AT OOO0] &EUUEKakéwEACA 3 O0AcCACT

We point out the scientific importance of the increasing evidence for the existence of the
discrete low-energy me\Vfenergy states in compounds containing atoms with incomplete
4f, 5f, 3d shells and recently in iridates (5d shell). There is growing evidender their
existence also in heawfermion intermetallics and 3d oxides. The lowenergy electronic
structure, below 1 meV, turn out to exist in such halinark heavy-fermion compounds
like YbRhSk, UP@AI3, CeRbXo (X=Si and As)establishing the valency, tle charge distri-
bution and the width of the discrete lowenergy me\fenergy scale states. We established
the charge Ce state for CeR8k - it will be compared with recent bandstructure results
obtained for CeRhAs: (Phys.Rev. B 104(21)L041109, arXiv:2102.2735). We underline
the existence of the crystafield states in these metallic systems having in mind an ad-
ministration statement of the Polish Highest Scientific Committee (BCK-P-1262/02
(2003) that "applying the crystal-field theory to compounds condwcting current is erro-
neous" (Acta Physica 12&13(2007) and 16&17(2008)). The obvious nonsense, but such
nonsense postponed the real professor scientific carrier by 10 yeardt documents that
the existence of crystaffield ionic states and discrete lowenergy electronic structure in
intermetallics was not obvious.

In 3d oxides, like NiO, FeO, LaCgQve would like to point out that the present literature
ab initio calculations offer the description of the electronic structure of 3d compounds in
the eV enery scale only, i. e. with 1000 times less accuracy than our theoretical atomistic
based approach. In our description, what we call as the Quantum Atomistic Solid State
(QUASST) theory, we underline the preservation of the atomic/ionic integrity of involved
transition -metal atoms (= integer number of localized d/f electrons, like Ni*, F&* or
Cc* ions), when they become a full part of the compound. QUASST formulated in 2000
underlines the fundamental importance of the relativistic intraatomic spin-orbit in ter-
actions also for 3d oxides. Such starting point, quite obvious to experimentalists, is in
sharp contrast to results of a quite recent publication in Phys. Rev. B (93(2016)085106)
in which authors have claimed that in an iridium oxide BarOa4 the valencyof Ba is 1.5+
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(in contrast to the expected charge state of 2+) and iridium of 2.65+ (instead of the ex-
pected 4+). Authors have strongly stated that accepting the charge state in oxides on ba-
sis of the ionic model, called by these authors as "naive", isngpletely erroneous as the
the real charge state is largely different. The publication of so strange theoretical results
in Phys. Rev. B proves the scientific necessity of the formulation of reasonable and phys-
ically adequate Quantum Atomistic Solid Staténeory (QUASST).
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| POUAUT A E Al AEOOUAUT A xgA@AGBbudoGAE 1 A
xAT a OOOOEOOOaE , w$ x AEQIARNMMHE DT 1 AOT

Optical and electric properties ofGaN/Ga-xAlxN nanowires with a built-in LED
nanostructure as a function of theGa-xAlxN:Mggrowth polarity

Anna Reszkd, Krzysztof P. Korong Stanislav Tiagulskyd, Henryk Turski*, Uwe Jahh
3¢AxT I ERO 2+/0BMMartaiSobAngky Zbigniew R. Zytkiewick, Bogdan J. Kow-
alskit

Iinstytut Fizyki PAN, Warszawa
2Uniwersytet Warszawski, Warszawa
3Institute of Photonics and Electronics, Czech Academy of Sciences, Praha, Republika
Czeska

Il UT OEE T AOAT E CcOObPU ))) OECGAAO T EOAOT xAcCi 0Oc¢
EAE x xUAAET UAE AT AOCAOUAUT EAh POUUEAUT UAE G
TUAE I Oe ACAAE GxEAOcA8 *AATUI U Ol UxAI Al UAE
sowanie w nich quasgjednowymiarowych struktur -1 AT T AOOOé xh 1T AT T 0¢ OPE
OUAE CAOxEAEOUA EAOO UOAI AEOT xATEA TADOG6I Adr
OOAI EAUT UAE 0OélT UAE | AOAOEA¢Cexh E OTEETEGAEA
117 O0¢c OPEIEx AJAMO U AUT OEO CcAI O A E EACIT O 1
(GaxAk. h UAxEAOAE&AaAA OOOOEOOO6 AET AU Al AEOOI 1T
i ET OAT OADPT 001 xAT UAE AAAAdS

+AlF AU TATTAOOO UAxEAOAEd AW GcdIE POUAADAD £A
GAET »dl. 'hA EAOAOT 00 00E OO @AINE xwzkmasiudniami kwantgf ' A
xUI E T OAU AwagMdNMgbd b 1)

) AE xEAGAExT GAE AUc¢U A A Adgb grdblermu, wiskali Aandme-GAE T /
OO0l xAEh OOAI EEOI T AOOI xAE 1 OA 1 AEOT OEIl i xAES
OUET & 1 EEOT OET PEA AlI AEOCOITT1T xAh [ EEOI OET PE6 E
i AOT Aa PpOaAd ET AOET xAT ACci xEaUEx AMOAH GXIUAIEX &
Oil T Aa +A1 OET Ah DI 1T EAOU UAO&Wdkichataktérysppkipb-UA E AE
EAAUT AUUAE TATT A0ODBO8 x AAANAEDE xBA ADIOAIEA & 11 Al
skopowej spektroskopii elektro- E &£ OT 1 Oi ET AOGAAT AUET ABa- OAE!I A
Oi xa 8 )1 OAOPOAOAAE® xUTEEéx xODPAOOIT 11T AAIT:
Eéx38
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OOUADPOT xAAUTTA AAAAT EA PI UxT 1 E¢EU UEAAT OUEEEIT
nanodrutu p-Ga-xAlk. d,- ¢ EAET [ AAEAT EUI AAAUAOCE&aAU 1T Al
x AT E GrapixsAA x AOAT xAT AE 1T OET xAE OOOOEOOOUA 1T ATI
GI A EO8OU U DPOUAAExT UAE EEAOOT E&x xUUT AAUAT L
OOAIT EAUT AE 'A. EAOO EEAOOT EEAI xUOI OO0 1T AT T ¢
GAEx| GAE BIIx08AMARKCHT EEOUOUOAEO E OEOOAAUTT Gg¢

xUOT 60060068 7UT EEE DPOUADPOI xAAUTTUAE AAAAd xOEAI
1 AOT T GAE xUOT OO0 mpliTB&AA AW ¢l AA@U ACAAITAE xUOxT OU/

00OAAA AUBGAEIT xI FET AT Ol x-2016R21/BI9MG/3878 BUMIOE AE O U
2016/23/B/ST7/03745, proje kt NCBiR PBS1/A3/1/2012 PotHEMT oraz projet FNP

xOb& FET AT O1 xAT U POUAU 5% x OAI AAE osalb€gd DPAEOE |
Homing POIR.04.04.08D0-5D5B/18-00.
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Kotwiczenie nici wirowych nanorozmiarowymi defektami w celu znacz-

T ACl UxEOEOUATEA DPOaAéx EOUOUAUT UAE x
peraturowych typu REBaCuO

Pinning vortices by nanesized defects in order to gnificantly increase the critical cur-
rents in high-temperature superconductors of the REBaCuO type

Krzysztof Rogacki, Anton Log, Bogdan Dabrowskd-3
Unstytut Niskich4 AT DAOAOOO E "AAAd 3000EOOOCAI T UA
2Physics Department, Northern lllinois University, DeKalb, USA
3Instytut Fizyki PAN, Warszawa

Nadprzewodniki wysokotemperaturowe typu REBaCuO (gdzie RE to wybrane metale

UEAI OUAAEEAE OGBACRXxEx ACODOBE&E KAAADAOOI OT x A
xUOT EEA xAOOI GAE POaAex E P&l EOUOUAUT UAEh
EO8OACT 1 AAPOUAxT ATEE xUEAUBEA Ai A POaAd 00O/
AUATEO Al MEEUUEE xEOé&xt AGUCH AIOWMA T QWA ERI EORTIOUA
xEAT ET GAE xUI EAT ETTUAE DAOAI AOOé&xh QWOog xEI U B

ah EAEI [ AOGAOEA¢O UATIT1TAGCT Ai AAUOOOAOSI Aci b
Alcm2E AT UAAET xAT EA OOAT OAEARPOANAR®T GABEAAET Dk x
+1 OAUT xUI UACAAT EATEAT x T1AxEAT AE OAI AGUAA

OUAUT Aci AAU Ul AAUaAAcCl bDiCci OOUATEA EIT1TUAE «x
EEAE EAE OAI PAOAOOOA EOUOUAUKA BEG O©& Ol A DIAI
ET Oubex xUOxAOUAT UAE OOUaAUAd E OI UOUAOUAT E/
Ol xAds 7 DOAUAT OAAEE DPOUAAOOAxXxEI U x EAEE OD]
nego w nadprzewodnikach typu REBaCuO poprzez wprowadzenie nanorozmiarowych

AAEAEOEex OOOOEOOOAITTUAE Al CEAdAOAEeéex #0/ 8 #I]
Ui ex AAOAOI ET OEaAUAE OEc¢o ET OxEAUATEA TEAE x
GAE DPI xETTU I EA¢ OEOOAAUT A AAT OOA OAcCi ET Ox
WartoZAUT AAUU¢h A UxEAUEE OUDPO 2%" A#0O/ 0Oa EAAL

I E8 pc 4 iTca AUc¢c OO1T Ol xATA x EAOxIT 1T OEacCA
00AUAT OAAEA EAOO pPi AOOI T xAT EAI AAAAd DPOi xAA
wielu latiprzAAOOAXEA xUT EEE UAO&x1 1T AAxT EAE 1| bOAIE
téx POl OUET RUEBE & UOPACTEA T1xA AT QUAUaAAA |

Ul AAuT a AT EUT OOT PE® 2%" A#0/ h GCcéxI EA AAAATE
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OOAOAUAE4a xEA®OYWCARODUABAAUARAEEAT EUT OO1 PT xUAE «x
OUAUT UAE x OAcCi OUpPO UxEaAaUEAAEh EO8OA 1 AAAI
O ET AT AOCAOUAUT UAE UAOOT O1 xAd T AADPOUAxIT AT EE&

[1] K. Rogacki, B. Dabrowski, O. Chmaissem, J. D. Jorgensen; Phys. Rev. B 63 (2000) 054501.
[2] K. Rogacki, B. Dabrowski, O. Chmaissem; Pi§sv. B 73 (2006) 224518.
[3] Los, B. Dabrowski, K. Rogacki; Current Applied Physics 27 (2021) 1.
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MikromembranyU | AOAOEAE&x ¢$ xUOxAOUAT A

Micro-membranes of 2D materials formed on germanium

* AEOA 12Jol@ahnksMinder; Katarzyna Ludwiczak, Leonid Tkachenké,
lwona Pasternal, Jakub Sitekh 7 ¢ T AUE | E A2OMariuszGddeREd OE E
Jacek Baranowsld, Roman3 06 BT ERA xIGEEEOUAE 7001 T € AE
IUniwersytet Warszawski, Warszawa
2Politechnika Warszawska, Warszawa
533 EAc " AAA x A UZAinstytGr BikrCetelrentkid Ebtoniki, Warszawa

Recently we havedemonstrated the selective local etching via laseinduced photo-cor-
rosion of germanium in water and the creation of graphene membranes. [1] A SEM image
of a BN membrane (~30 nm) fabricated by this method is shown in Fig 1(a), and a gra-
phene membrane (s&eral atomic layers) is presented in Fig 1 (b). For the latter experi-
ments graphene was grown on a (100) germanium epilayer deposited onsdicon wafer
using the CVD method. Interestingly, isitu Raman measurements show a dramatic in-
crease of the Ramanignal on the suspended areas providing effectiveontrol of the etch-
ing process.

b)

graphene

Our late experiments show that laseiinduced photo-corrosion is a universal tool that can
not only be used for graphene, but also for other 2D materials deposited on a gemium
substrate. As an example a-BN membrane is presented, for which the 8N layer was
grown on a sapphire substrate by MOVPE, delaminated and deposited on a (100) Ge sub-
strate. The mechanical and structural properties of the obtained-BN membranes wil be
presented.
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Wykorzystanie spektroskopii dielektrycznej w badaniux

¢AOT T GA
T UAE AEAECUAE EOUOUOAE&x 1 CO

™
>
c c

E

Al

Dielectric spectroscopy methods in the study of physical properties of geometrically
constrained liquid crystals

Pa-3

3O0ATEOGEAx 18 28F AdOEE

OAdOOSAUAT T EA 30AT EOCAxA 30A0OUEAA x

SUAOI EI PAOI T xA OPAEOOI OEi PEA AEAI AEOOUAUT A
OOuxAlT a x AAAATEO i AOAOEE I EGEEEAE8 "$3 Ol

PDi UxAl AEa T A TPEO DOl AAOGO OAI AEGAAEE 1T OAU xU
I AEOOUAUT UAEh OAEEAE DI AOOAxI xUAE BDAOAI AbOOE&>
tryczcnyAUU OOAOUAUT A B OUAT dpdichilo knia@ychafaktehybtyome) AUT A8
AUo OO1 Ol ExT GAE OAl AEOCAAEE 1 OAU ET EOAI AT OO0 AE
OOEE DOI AAOGO OAI AEOAAEEh OUUOEOEA OEo6 xAITA
lekularnych i kolektywnych w ograniczeniach geomatycznych.

$Ul AT EEA OAlI AEOCGAAEE DPOi AAOGex 111 AEOI AOT UAE E
UAAE AEAECT EOUOOAI EAUT UAE UAOex1TT x OOATEA (
OOUAUT UAE ph ¢ 8 #EAECA EOUOUOAG¢U taeh O EA
porowatych oraz innych matrycach o mniej czy bardziej skomplikowanej strukturze po-

Ooex8 "AAAT A Oa o0é&xi1 EAI OECAAU AUODPAOOUET Ah ¢

TATT AUaOOEAI E . 0 bl AUaxOUuu T A AAOI OEl1 Oh A
fenu.

| COAT EAUAT EA CAT 1 AOGOUAUT A TOAU TAAATT Geg .0
DOl AAGex 111 AEOI AOTUAE E EIT 1T AEOUxT UAEh 11 AU,
DAOAI AOOU EAEUUAUT A #+ EOOT OTA U DPOTEOO xEAUA
W pracy zaprezentec AT 1T E T 1 &xEITIT xUIEEE AAAAd "$3 AU]

nychx T Al AOUAUT UAE #+ 1 OAU DOT AAOGex EITTAEOUxT L
w ferroelektrycznych CK umieszczonych w membranach porowatych oraz domieszkowa-
nych NP aerosilu.

[1] SA2&l ACJOEEh $UT AT EAO T &£ I11AAOI A0 AT A Ail11 AAOE
crystals, in: Z. Galewski, L. Sobczyk (Eds.), Dielectric properties of liquid crystals,

Transworld Research Network, Trivandrum, 2007, pp. 18216.
2] 38! 8 2 &I AcwcrénERev. 27E8G9344 (2019).
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0T OUOEExATEA AUaOOAE AeOCl FrUEAAUAE :
Searches for longived particles at the LHC
Kazuki Sakurai

Uniwersytet Warszawski, Warszawa

In this talk, I first review theoretical aspects of longlived particles, which are often pre-
dicted in models Beyond the Standard Model (BSM) of particle physics. | would like to
explain with what conditions BSM particles can have detectescale lifetime (.e. [lifetime

x the speed of light] > a fewmnm) and why long-lived particles are anticipated from the
phenomenological point of view. In the second part of the talk, | shall discuss the LHC
signatures of various types of longived particles and review the status of longlived
searches at the LHC.

Disappearing
tracks
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Displaced - K
Jets 5
Displaced
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7CAGAEBCHGHABD@AA 1 T CEAUT A £OI AOAT ¢
Elastic and rheological properties of fullerenes
*AAAE 3ESAIEAE

s £ oA~ N

Politechnika Bydgoskaim* AT A E * 6 AOUBVEgdszcz | EAAAAEEAE,

/A 111 AT 00 T AEOUAEA £&£OI AOAT exh EAATAE U AlT
UT AT AucU TTA UAOOI OIl xATEA x xEAIT O AUEAAUET Al
x DOUAI UGI A Al AEOOI T EAUT UI ¢ h DPAOGOERAERDZEALU
Il EOOAT & EOUOAECOI xEh AOFAE xAOOI GAE 11 AOEO 9
AEGT EAT ET xUI v iTca DOUATT OEc¢ UT AAUT A T AAI
O0a x bl OOAAE ODPOI OQUET xAT AE EAET OOAEU GOI AAE
Oil A0ex8 01T 1TEIFAE DPOUAAOOAxETTIT xUTEEE DACTTAOD

TAE TAAEI OEaAaAUAE AAAATEA xEAGAExI GAE ObPOos!I U
#ctn8 #A1 Al POAAU Aucl UAAAATEA xEAGAExI| GAE

zastod x AT EA x OECAAAAE 1 AOOGhardwAn@le]. W cei@taOAUT AC
AAT EA xECAGAExIT GAE Opiodsn WONOURLIN BEO T QIORAG BUA TADU CE
OO06bPTEA AT AT EUT xATT DPix0e0 Al PEAOxIT O1 Aci EC
logicznych AU OOAAUEA AUCA DPOUAAEACAT A UA OOAca OE

[1] Kroto H. W.et al.; C60: BuckminsterfullereneNature 1985, 318, 162-163.

[2] Maeyoshi Yet al.; Fullerene nanowires as a versatile platform for organic electronicSci-
entific Reports2012,2,600.

[3] Tuktarov, A. Ret al.; FullereneContaining Lubricants: Achievements and Prospectfe-
troleum Chemistry2020,60, 113-133.

[4] Bakry R. et al.; Medicinal applications of fullereneduaternational Journal of Nanomedicine
2007,2 (4), 639-649.

[5] Ghavanloo Eet al.; Computational modeling of the effective Young's modulus values of
fullerene molecules: a combined molecular dynamics simulation and continuum shell
model. Journal of Molecular Modelin@018, 24 (3), 71.

[6] Gadomski A.TThree types of computational sft-matter problems revisited, an ownselec-
tion-based opinion Frontiers in Physics2014,2, 36.
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A AOT Aa 1 AcCl

Warstwy dekoracyjne na bazie Ti@x U O x
¢T xUAE

OUAT A
x AOOT EAAE D

DUAT U

o —

TiOz z based decorative coatings produced at industrial conditions using magnetron
sputtering technique

| OEAOU 3ET xOf dOEE

s £ oA~ N

Politechnika Bydgoskaim* AT A E *G6AOUAEA [T EAAAAEEAE,

dzinach nauki i techniki. Warstwa TiQ jest elementem barwnikowych ogniw fotowolta-

EAUT UAERh &1 O1T EAOAI EUAOQT O&xh AZEI 00&x 1T HOUAUT L
niona powierzchnia tytanu jest bardzo atrakt ET A x EUOAIT 1T E ET OAT OUx
Pl i AOAdAUT xUh AUAOxT T Uh £ET1AOT xUh TEAAEAOQEE
Pbi x¢T EAAE AAET OAAUET UAE 2U08p8 8

7AOOOxU 4E/ ¢ T AT EAOCEITA [ AO0iAa T ACci AOOi T
(Al ATi, stal 316L,O0AT ocp e, T4Eh OUECZGI T4E 8

i AU UAOxAlL Uch A AxOOi AT AE OUOAT O x UAEOA

aAUi DPOI T EATETI xAT EA Al AEOOIT I AclT AGUAUT AcCi
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305080 A6 UAT AU OEITEA T A EAzmyhaBeljedwyl EAUT A
TEEEAI E1I OAOEAOAT AEE GxEAOEA x AEAT EEAE xAO
ET xT xUOT Ea xAOOI G¢ xOP&eCAUUT T EEA UARSI AT EA
x AOOT G¢ UAT Al U 1zAkABRUEBeEOOODABEBUIEABE AKABKEOD
I AOAOxT xAT U A1 A OO1 OO1TEIl x1I AEAT EEAE Dl x¢l ES8
7 OOAEAEA OAEAAOAODO UI OOAT a POUAAOOAxETTA xUl
Agx Pl xe¢l ET xUAE T A AAUEA AxOOI ATEO OUOAT 6 xU
x AOOT EAAE D OU Avielko@abdrytowyktEpowiedzchniach (do 2x3 ng).
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00AxT AOAOOA OET OOA E | Oi OEOOAAEITT Gg¢
cjale periodycznym
The arcsine law and multistability of Brownian dynamics in a periodic potential

Jakub Spiechowicz
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Ol EAATT U 1 AEx

T UAE8 OOQOUUECAADIKXT I IAEOBDAAEN Bl BicAT OAAE® AOAIT AE
iU xUETTUxATEA TAI EAUAd8 7 xUECAAUEA 11 8&xE¢
DOV AETI GAE x OECAAUEA OECAAAEaAUI OE®s U AUa00
OET AUAUT Ui 8 7UEATLI 6 kitu jésthzw! peawoaichsh sinOsh RlasycdayEA
OAUOGI OAO OAT OEE OOAOUJGGEEOOEAAN A ANH G0 AN LAl
UAOT xAE OAI PAOAOOOUS8 #iI xEOAAEh DPOUAAOOAXES
DOBAET GAEh EO&OU cOOATACIE N UEIIGAERG BEAOGI Ul AT A
i OAU POUAAUOEOOOES xbeUx EAEE |1 AEa 1T A 1 EACI
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AT OUAUaAA DPAOAAUCI AOQUAUT Aci 1 TAAT O TEAOEXTT
OOA¢ UAOOI O xAT A Al *PEOOEEMBEN 8UJADVWEXT OB
AOT i &x x OEAAEAAE 1T POUAUT UAE T OAU EIITTEA&xS
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) ] OOUOOO &EUUEE *4dA0I xAE EI 8 (Al OUEA . EA
2l EAAAT EA -( GITEAWA EI 8 30AT EOCAxA 30A0U
EAOOOATT UAOxAFrUc¢ch A AAOAUT EO8OEEA OOUAOE

Ul 0O0AT a BT AATA U ce¢l GIi EEex8 [/ UT AAUA o1 nh A i
Ei DPOUUDPEOA¢ AU OOI 01 ExI GAEh O1 thdlydoE EOOIT ¢
ET G¢ ArxEOEO8 01 OxEAOAUEcCU O1 AAAATEA AAEAXE

DT AUEAIT TTUAE T A ETEIOOUd U xUEOUOAC¢AAT EAT i
UUAUT AcCi 0w p 8 ! AU xUEAGI E¢ EAEEA xEAIE
wAE xDb&UxAEa T A OA xOAIFIATEA UAOAEAOQOOT xATI

c OUOOAUT AE ¢¢i xUe x , AAT OAOT OEOI ' EOOOUEE 4

OUxT A xUOT ET G¢ AlI'xEBEO 1T ADPI xEAAA xAOOI GAE 1,
AAOx A ATl x Eénvida nodydnpdisu znormalizowanego do amplitudy. Znale-

UETTT xUOAIFIATEA [ AOAT AOUAUTA TA TAEITEAEOQOU4
AE £O0AT AAh AEAAZOAT AA 1 EI Al I AUAxO AEAOAEOAOU
1T Ge UAIAITT GABAOREOO&AT EAUET BOI-Beéhrera2] DOA x A
UAO&xTT x AAAAT EAAE AAEAxET OAI 1T UAE EAE E TA

[1] - AOOET 01T h +8h -AEEAh -8h 20AAAEAh *8 +Ail EOEd
the Basal Membrane to Short Acoustic Pulses,d@eedings of 2018 Joint Conference
Acoustics, Acoustics.
[2] zob. np. Divenyi, P. L. & Danner, W. F., Discrimination of time intervals marked by brief
acoustic pulses of various intensities and spectra, Perception & Psychophysics 21 (2), 125
142 (1977).

178



47.. EAUA &EUUEéExo 0¥ OOEGCAEA @mcph "UACI O

7 U E g 4edyjne

T
O

~ Y] N~ o~ N

AU GAET xT AOEO U
E OOxi1 OUITTUAE U O
wymiarach

m
(@)

Auxetic, partially auxetic, and norauxetic properties of crystalline structures formed by
hard cyclic tetramers in two dimensions

Konstantin V. Tretiakov, Krzysztof W. Wojciechowski

Instytut Fizyki Molekularnef PANO I UT A o

A PIiI1TAa OUi Ol AAEE -1T10A #AOI T xUUT AAUTTI
xUAE EOUOUOActe&x OxAOAUAE OAOOAI AO&x AUEI EAUI
AUa OOAAUEE 11T AATTxAh EOeOA OE¢CAAAEa OE6 U A
GOAAWEADOATI E OxI1 OUaAUI B WEvwnkd zaptowadzodythbh®

AAd OOxEAOAUTTITh A POUU OUAE OAI UAE DPAOAI AC
GAE T A PAOAI AS0IOMADRBODAORBBEODI T OAT EAUT EA Ox
EO&E OA OAPOBOAEBAERESOQUOEAAE " OAOAEO 11T 1 ExUZ
xAE8 : AT AOGAOxT xATT 1T AOO6DOEaAaAA OEAAE " AOAEO(
AAT 60T xAT ah = OUAGAEIT EadOl a E v ExAAOAOT xa
UATTh A x UAIADIOO GAEUI OO dEEIh OECAAU OAOOAI
AET xAT EA AOEOAOQOUAUT Ah AUOGGAET xi AOEOAOQOUAUT A
i AOOAAE OAOI T AUT Ail EAUT UAE8 7AQO0T1 pixODAEOQUA X £
AOEOAGUAWEDA x O UkmchODADURBUKAOBRAUT UAE 1T OEAC
niki Poissana w przedziale 0d-0,589(3) do -0,162(4).

00OAAA AUECA £EET AT Ol xAT A U COAT 60 ¢
/| Al EAUAT EA Uil O0OAEU AUGGAET xI xUET
Sieciowym (PCSS).

- o
_)><

fexr™ T3¢
A-

P .
A x 01 U

[1] K. V. Tretiakov, K. W. Wojciechowski, Physica Status Soldrapid Research Letters 14,
2000198 (2020)
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Poszukiwanie lekkiej ciemnej materii w kierunku forward w Wielkim Zde-
OUAAUO (AAOTT é&x
Light dark matter searches in the faiforward region of the Large Hadron Collider

Sebastian Trojanowsk}2

11 O0O0I #A. 4h #AT 00O/ 1 00O/ T 177
2 AOT Al xA #AT7 O0O7 "AAA

0l OUOEExAT EA OUGCi Atéex DI AEI AUAAUAE T A AEAITA

EEAOOT Eex AAAAxAUUAE x EEUUAA AUaoOOAE Al Al Al

I AT OAT T UAE OO1T Ol xAT UAE x OUi AAI O 1TT1TIFTA xUIE
Agx AAOKHEHEBEABDUAAAUEAECUxAd AUaOOAE #- x DI AUEA
AAOAAODEIT 1 I OAU AAAATEA #- [T AT EEZEAOOOEAAAE Ox

x AEI AT OEA AT AOCAQUAUT UI UAAOUAdJd AT Al EUT xAT U
obie te metody po) OEExAd | AEa EOOI OT A T COAT EAUAT EA «x
i AGEA DPITEFAE TE8 p ' A6h OUAUAcCcel T EA x 11AAI
x OAFEIT EA TEAOAI AQOUxEOOQUAUT Ui 8 #1 EOOI O1 Ah >
tywna termicznapri AOEAEA AU&aOO0OAE #- xA xAUAOT Ui 70OUA
OPl AUEAXxAT A PT A xAOOI EEATI EOOTI EAT EA 0&xi EA
AUEACUxAT EAAE #- U -1 AAT Ai 30AT AAOAT xUI 8

01T AAUAO xUOOAPEAT EA DPOUAAOOAxET T ABRAEOGAIa0GA
x ,(# DOUU OFrUAEO AAOAUT OEOPEITAE EAE xEauU
xUCl 6 AAT T OE UAAOUATEA DPOIT OI1 8&x AT ¢c8 A&l OxAC
Dl GOAAT EAUAAUAE AdoAa [T EACU [ EAEOAA xraAEODPAOL
TEA AAT UAE DPT AAUAO 1T AAAET AUa A AHC) wpibponas 8 7 A

x AT UAE AEODPAOUI AT OAAE ABAUEA O&xT EAI 11T 1FI1 Ex,
| AEEEAE AU&AOOAE #- OI UPOAOUAE&AAUAE OEos 1T A Al
kich energt A A E pnmt ' A6 8 *AOO O xUOT AA ET I bl AI

OOAAUAUET UAE DBl OUOEExAd #-h EAE 0&xIl EAI xDEo
AAAAxAUU x , (# 1T AAEI OEaAU OAr EEUUEs 1TAOOO
chromodynamiki kwantowej i fizyki promieni kosmicznych.
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$UT ATEEA E OAOITAUT AT EEA PAPOUAS x

s

Dynamics and thermodynamics of peptides in water solution.
Piotr Weber

071 ECAAET EEA ' AAdOEAR ' AAdOE

-AcA PAPOUAU O1T xOAET AUAAA EI AOGA GOl AEex OAC
Ol Ea OPAAUZEEAUT T GABACEN GA 0 MDA KE AREAREIEAE OF
xI G¢ OOAOT xAT EA DPOI AAGAI E AET I 11 AEOI AOT Ul ES8
gupamA ¢ UAE DADPOUAéexh Ol OAE UxAT A PAPOUAU bHPOU
Ol EEA OPAEOOOI AUEAc¢ Alujgning i gliAAEEAGTAE AN EIORDE &

O00U E COUUAUh A TAxAO ETIT&8O0OEE 11 x1OxT1 Ol xA8
xACl AUEACH\OERMADIAARCLOOEETI TA AAOOAAEI EUAAEE
x TEAE EAT Agus .EAEOeOA U TEAE [ AEa UAITITIT Gg
jako immunomodulatory.

. A OEOOAE xUOI 000 11T AU 1T AI EAUATEI xAE OODAOE
weAOl I GAE |1 ASUAE DPAPOUAEx (i Ca AUc AUEOEAE |
O8xTi1 1A COOBT AEA ijak AkednbrikitkmanténejA NdinAid) ividzze

x UOT OOAI OT Ui EAOEx DPAPOUAEx DPOUAxEAUxAT EA OA
I Al EAOAUAMRI U TA EAE OUUOEAT EA HNA®OWL AKHXO IAG DU
xUOAI'T EAE OxEAAAUT EA OE6 EEAOAOAEEAUT U AEAO;/
i ACA TAPT xEAAT EAE 1T AOUGAUE OAT OAOUAUT UAE 0¢C
OEAI AUAGAEE& ActOC

ol TEAxAI AUT AT EEA DPAPOUA&Ex 1T OAU AEACAE EAOO
l UxUAEh xEoA DIl aAAT A EAOO OUAUAcec¢i xA UOT U

Tuisg s$i AOAci OAr 1T AOI AU EAEUUEE OOAOQUOOUAUT AE
znaczenie.

. A xUEGCGAAUEA UT OOAT & UADPOAUAT O1T xAT A oetr1T A bi
TTGAE Uil OOAT EA UADPOAUAT O1 xAT U A& Oi ATl EUT 1 AuUi

Cil xAEh CAU PIEAxEAEa OE® DPOI AAOU 1T EAI AOET x1 x
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Nowa metoda detekcji stanu rezonaris x ACT AT I EAOUEE x Pé¢
kowym materiale termoelektrycznym

A new method of detecting the resonant state of an impurity in a semiconductor ther-
moelectric material

s

"AOO¢&T I EA E1, ShanfahuiMisia, ABEnA Dauschet, Bertrand Lenoir2, Chris-
tophe Candolf?
1) EAAAT EA -( GATERAWA EI 8 30AT EOCAxA 30A0U
2Institut Jean Lamour, CNRE5 | E O A O tvEame, Nandy Cedex, France

30AT U OAUITTAT OIl xA AT T EAOUAE E xUxIT AT A EAE |
TTxAE 1T AOCATE E P8EPOUAxT AT EEex Oa EAATa U 1A
CEE x | AOAOEACAAE OAOI T Al Aé&CSedbéckhli Beliictahmold E Oé C
FAT U AOAT xA¢ 1 EOET AxAOUET A CcATAOAOT OU 1T ADPE®
ccexl a 1 AOi Aa bPi UxAl AEaAa T A EAAT OUEEEAAES

AAT Ul 1T AGAOEAT A AUcA Ei-0 BONOATAEIAbeB witia-AIOANE & /
Il EUAAES DPi AAEAEA OAOI T OEEU POUU AATAE ETTAAI
GAE Al T EAOUEE8 *AAT AE OA 1 AOT AA TEA EAOO x (
Pl xOOAT EA OOAT O OAUITTAT O1T xAci 1T A AR T WEE UhT HIE
UxEaUAT UAE U xUOOaAaPEATEAI EITTxAOCAT AEE PDPAOI
Al OEAAEA 8 7 DPOAAU p TA PI AOGOAxEA OAT OAOU

U EI AGUAUT UAE | AOAOEAsSntexU OBR@II B 1Al TA-EACDRING UIATEX |
AAOAEAEE OOAT O OAUITATOI xAcih EO&EOA DI UxAI A
Ol xa 1T AOOO6 Ai Il EAOUEE AUEGEE AT Al EUEA TEOETC
GIi EEéx8 [/ Al EAUAT EA OAT OAOUAUT A XohBdRoostol T DPOU
kerazplJUAT EI AT EAI DT OAT AEACO ET EAOAT OTACT h xb¢

DOUAAT A1 EUT xATT BHDOUU OFUAEO 1 AOGT AU "11TAET xOE
O1T 1 GAE OOAT OP1T 00T xA UAAAAT-GreeP0dtal Wonikitledre-O &1 Ol
tyczne skonfrontowal T U AT GxEAAAUAIT T UI Eh T OOUUI OEaA AA

Pl O&xT AxAUA x¢AOT T GAE OOAT OPI O0OT xUAEh BDOUADC
Indem (domieszka rezonansowa) oraz Manganem, Galem (domieszki nierezonansowe

Pi xT AGEaAA ET 1T xAOCRAIARECADIABDAOUEOAIUEA TxDEUxAE
DAOI T xa 31 4A bl EAUOEA Audbceti Gg 1T AOUAE 1 AOT AU

DI T EIT BTATATACIT xbpeuUxO )T h "A E -1 TA OAOII
kowo potwierdzona przez analizy przeprowadzone i kolejnego klasycznego termoe-
I AEOOUEA O0A4A AT T EAOQUET xATAci . A E 41 h EI OO
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PDi il EAOex x¢AOT T GAE OOAT OP1T 001 xUAE x 1 EOEEAE
sowy charakter domieszki.

[1] B. Wiendlochaet al, Residual resistivity as an independent indicator of resonant levels in
semiconductors, Materials Horizons 2021, 8, 1735
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Anomalies inf© w m transitions

Mariusz Witek

Instytut Fizyki Jadrowej PAN, Kraléw

The flavour anomalies in the®© i & & transition receive large attention. Apart from the
recent update on leptonflavour-universality, LHCb has new results on the rare decay

6 ©° ¢ | angular distributions of charged & mesons decaying tov** ‘ and
B ° Phimumu, and analyses of radiative and decays tov “Q Q at low-¢2, and most
recently onthed © n‘ * decay rate with full run-2 data.
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Spektroskopia pasma B molekularnego tlenu

Spectroscopy of molecular oxygen B band

Szymon7 & E O A Kdfakzyha Bielskh * T 1 AT OA ,®lkksaddd BafashQyvE A
- EAEAE 3 AghtxGydagMaE OOU 0,MaréindBOlielE 3 ¢ AxT [,R® " EI EA

[ AT # EDnGid) Eidak

51 ExAOOUOAO - EkI €ABAd +I PAOT EEA

BadaniaAOi T OEZAOU DI A EaOAi UAT EAAUUOUAUAd E CAL
xAAUTTA 1 8ET8 UAAITEA POUU xUET OUUOOATEO U O
AUIT T UAE T A AACAE EOIE UEAI OEEAE8 7 AAAAT EAAE
jest do kalibracji otrzymanych danych, dlatego tak istotne jest posiadanie danych labora-
Ol OUET UAE 1T API xEAATET xUOI EEAE EAET GAES
OAOGIT " OI1TATO PITeEiFTTA x TEITEAAAE ooyw T1 A
i 8ET 8 UA xUCI 6A0 TA AOAE Al Eabdrddnick Zdd®-AE 60T O
Al xATEA AU6GAEAE AU¢l xUET OUUOOUxAT A TE8 pu
cach 762 nm, najsilniejsze z pasm atmosferycznych molekularnego tlenu. Wiele ostatnich
AAAAd xOEAUOEA EAAT AEh A EAAlpdsANiIBObwadzx UET OU
AT Ul AAUT EA AT ECAAT EAEOUUAE xUTEE&x x UAOOI O
iT+HA AU¢ ET OUUOOT EAEOUA x DI icBEA ®OAR AEA AlUTaBARE
AAca AOI T OEAO6h CAUEA OEITA 1TETEA AAOI OPAUEIT
OOUAAOOAxETTA UT OOAT a xUI EEE bDIiiEAO&x EOUOA
widmowych z pasmaB @ ¢ Uil EAOUTTUAE UA pPiiiTAa Ax&8AE O
xA xT 6AA # 2 $A3I hx TA AEERONID GG HTAQ A O o I OAU OPA
Aex x1O0EE #-73h AAOEOU i1 AA xEAOE OPAAOOI OA
000 PIT UxTTEEA TA OAEAOOOAAESG xEAI AEAOAEOAOL
nawetopuv nnmn8 51T 1T ExEET Ol UAAAAT EA OOAOAI T UAE
T EOEEAE AEGI EAd8s 7 OAEEAE xAOOI EAAE AEGIT EAI
Il ETEE xEAI T xUAE EITTEAAUT A Auci EAATTAUAOGT AcCI
Oex IUAUME T A DPOOGAET GAE AAOI OAAOA v 8 7UUT AA
OE6 TEADPAxT T GAEAIE TAxAO PITEIFIAE tm E(U UT O«
x AOOT GAE OOACUAE ODAE®HIa0EtyBT SURBADI ACEBOARE A
xUoO

mentalnypozx i 1 E¢€ T A T OEACT E6GAEA xUOOAOAUAEA&4AI Ve
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AAUAT bl AOT xOEA OPAEOOIT OET PEA 1T AOUAAT ET xA OA
EOAGI Ech A 0a OI DPEAOxOUA OAci OubpO bPiil EAO
dipolowych.

[1] I. E. Gordon, L. S. Rothman, G. C. Toon, J. Quant. Spe&ealiat. Transferl12, 2310
(2011).

2] *8 $1 1 UOEAxOEAh 38 78EOAXEAUh 08 -AQO¢i xOEEh !
Ouci h $8 , EOAEh *8 10A68pBpPAAOODGAR 24AEADH8S:
78EOQOAXEAUh 08 -AO¢Ei xOEEh +8 "EAI OEAh ! 8 #UCAI
Lisak, J. QuanSpectrosc. Radiat. Transfe242 (2020) 106789.

[3] D. A. Long, A. Cygan, R. D. van Zee, M. Okumura, C. E. Billésak, J. T. Hodges, Chem.

Phys. Lett536, 1 (2012).

[4!'8 #UCAT h $8 , EOAEh 08 -1 OUUJOEEh - &xptedsAAOh -
21, 29744 (2013).

[5]+8 " EA1I OEAh *8 $1 1 UOcCAxOEAh 38 786EOQOAgdmAUR ! 8
28 # E OOU tSinmultadedus qobse@didhiof speed dependence and Dicke narrowing
for self-perturbed P-branch lines of @B bandh x UO¢ AT A Al *8 10A1 68 3DPA

Transfer.
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New dynamical abilities of the NuWro Monte Carlo event generatdor
neutrino-lepton and neutrino-nucleus interactions

Dmitry Zhuridov

51T ExAOOUOA G 7700 TAXCAAOE E

4EA Oxi 1T Ax AUT AT EAO xAOA OAAAT O1 Weutinobi Al Al
Event Generator: (1) neutrino-electron scattering processes; (2) updated Valencia model

for neutrino -nucleus multinucleon knockout, which was encoded in a separate package
Oc¢bgES AU * linfarticidar, hé skobrd Orie 8an independentlgompute two-
particle-two-hole (2p2h) and three-particle-three-hole meson exchange current reac-

tions. We will discuss the enriched NuWro functionality, its advantages and potential for

the T2K, Hyper Kamiokande and other neutrino experiments.
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Poszukiwania ciemnej materiiz aktualny stan i perspektywy
Searches for Dark Matteg Present Satus and Rerspectives
Grzegorz Zuzel

51 ExAOOUOAO *ACEAI T dOEEh +OAEE x

SUAOAC T AOGAOXxAAEE AOOOI T 11 EA galaitykéch ora2 GrdcUOE A 1
i AAU CAIl AEOQUE ERATIOO0EIAIGKk EAsA axAAE | AOAOEEhRh BT Ol
I OUaA xEAIEI GAE xEOGEOU&a TEI T AOA |1 AOAOEE «xE
OxEAOAUAEa Oéx1 EAI T AOAOx AAE Aoréz pdnmiady Anizde OOOODE
OO0I PEE bDOI T EATET xATEA [T EEOI £ZA1 1T xACci OCA8 4A
DOUAXxEAOE4a EOOTEATEA AUAOOAE A6AaAUAE EAT AU,

I EOAGI AT A xOpelTui 1T EAT AT Oc¢AAT 1T AAUEAcOEaAU
#EAITAE | AOAOEE bl OUOEExA¢ 1TFTA 1T AOT AAT E DI
OAEAOOOAAEA POI AOEO&Ex OT UPAAOTAT EEEI AAEE 1 OA
AAAAT EA AOAEOEAAAE AT AOCEETPOAO 1T OAU AAUDIT G
TA®m GE T OOAOT EAE 1 AOAAE 1 cCcoOiiTu pPiobsobps [/ bOA
AUAE AOAT x6 AAOARAEOI 0&x 1 AOIFAE 1 AOGEA OUBAOD
Ol EAEOAT xEATEA EAE x DI AUEAITUAE 1 AAT OAOT OEA
niowania kosmA UT Aci T A OAEAOGOOI xAT U OUCT Ac8 01 UxAI

AUT AUUAE T AAUEACUBEACO7TOI&®EO8 *AE Al OaAh Al A
AEOPAOUI AT 6exh OAEI xUAE EAAT AE TEA UAT AOGAOXxI
tarnych oraz kosmologiiodlDUAEA E 1T PEOAT EA 11 xUAE AU&aOO0OAE
rzeniem o ogromnym znaczeniu.

7 OAI AAE OAEAOAOO DPOUAAOGOAxXxEITTU Ui OOATEA PO
i AT OATTUAE T OAU DPAOOPAEOUxU Ol posdukdiv@niamiA OUA OO
AAUPT GOAAUEAEUKAd AUaOOAE AEAITAE UEITAE 1AC
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Nr. AUTOR 4945
| EEEOPI wWwEAOEOPOPWOOOI OUOE

PL / DPOUUwW! 1 & kwas hialuronowyt fosfolipid/ Molecular Dynamics Study
on Interactions in the HyaluronarPhospholipid System
Kolosalna brownowska, lecz niegaussowska dyfuzja w

P2 *EUOOuw! DE szonaprzepbl UGPp OO b EfiCOdssauBtbaribdye
non-Gaussian diffusion induced by nonequilibrium noise

Konrad Jacek 31 UOOOUODPOI UET OENEw OPUOOAI

P3 : Ga203/+ OpbwUI Ox1 UEUUUI wUFdaz208

Drozdowski
crystals
SET 2wy U Jonizacja dysocjacyjna 3,4 dihydtb-piranu indukowana
L A - zderzeniami z elektronami i fotonamiDissociative ioniza-
P4 3O0OOEUauw) 0 . : . - :
wicz tion of 3,4 dihydre2H-pyran induced by collisions with ele
trons and photons
Linearne konstrukcje geometryczne korespondencji w
UGPwK#wbwt #w2360waEPDPI UER
Grzegorz M. Ko- . : . . .

P5 czan spieszenie relatywstyczne/ Linear geometrical construc
tions of the correspondence of 4D and 3D vectors in SR,
taining covariant ternary relativistic acceleration

*EODPOE w* O Spektroskopia Tssbauerowska 151Eu oraz 57Fe w bz
UUUUuw! é E niach zwiz-kGv na bazie EuFe2A9251Eu and 57Fe Moss
P6 ) EOQOwWAUOUO bauer spectroscopf EuFe2Asbased compounds
Zbigniew Bu-
kowsk
11 AO0OEOUwWxOEAOODOOPaAWPWOED

P7 98I DPEw* Ua symulak N | Lu.OUOI UaEkaOl Lua.lLuUDaI (
rentza/ Plasmonic resonances of nanoparticles and nanc
ins - numericalcalculations with Lorentz friction
30x0001 PE4AODOI wxUal NT EPT wi E

o PEI Eew* U PAOOEUOUGP wW" T 1 UOE ui Bruindethationd

ski

driven transition between the Wigner crystal and the Fr
tion-al Cherninsulator in topological flat bands
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#EPPEw, 6w
Ryszard J. Rad-
PEEUOD

1 00EwWOE E a b BEHEEREUEWrPBEE T |
miczne SmB® The influence of the spiorbit interaction on
the thermodynamical properties of SmB6

,  EDPEWNEOOwWOEUA4AY E & D E wx etia

P10 E R [ - .
dward Rydygier as a tool for acquiring physical knowledge
Karolina Skrzvdel- | EEEOPI wxOEPGNOPI wOEEeEEOP

P11 <ka y ratorach wysokich energiiStudy of doubly charged Higc
bosons at high energy accelerators

P12 Roman Szostek 6aN.E|.O§)I OPI.wEaanNAEMplauanaﬁ‘
what time in kinematics is

: Jal OUaUEeéEIT OPE w Uahsddraatobst

P13 Ryszard Wojnar [/ Ual O U aUEe O w TransfdonEaoBsE @
wave equation

Pl4 / EPI & w9 BIN Appllcatlon.of neutron scattenng for foperando studies «
hydro-phobic MOFs under medium water pressure
10apPPDNEODI wOl UOEwWw OEOPEAI

PI5 245000wW9 D Development of computational methods for Feynman |

grals

xOT Ul EOPEUP]I OwxOEUI 6UOa w9 .
stagoOEUOPI wWEAAaWAaEEOOPI AwxUal EUUEPPwWOEwWx OE&4é UCQ
EaéeEe wx OED&EWY wx OF WAOEWOUGEWUEA&AT UUDOPEAGEAET wp
U0y x OPOOEWEYE&ADP] wxU&al U0UA&AT EwOEwPbPapbppl Ual OPI1 wx

NeET wx OEOEUwWOOODPOI wUEOQUUY xObé wx OPOuwiasiio-OUOE ED

nie Zjazdu.

s AN A~ s oA~ N ~
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[P1] Badanie dynamiki molekularnej interakcji OE ¢ AA O
kwas hialuronowy - fosfolipid

Molecular Dynamics Study on Interactions in the HyaluronarfPhospholipid System
0ET 60 " AEAl xOEE

A~ A

071 ECAAET EEA " UACT OIERA KA BEBHERM "EU K QIAGIA

31 AOT xAT EA AEOUAOOEE OOAxi xAE EAOO AAOAUT xU
OAEAEE [ E6AUU EAE OECAAT EEAIE8 / APT xEAAUEAI I
hydratacyjne i synergia smarowania. O ile pierwszy z nich jest dobrze opisany, zrozumie-

nie drugiego jest badane dopiero od kilku lat. Celem pracy jest zrozumienie jak interakcje

i E6AUU OECAATEEAIE AEOUAOOEE UADPAxT EAEa OEOC
T EA EZEUUAUTAI O E AEATEAUTAI O xEAUATEO Ax@&AE
luronowego i/l O&I | EPEAéxh EO&eOA 0OcOFra EAET Al AT AT O
wejzAEAAUU OUT T xEAITAE8 )AE ET OAOAEAEA EAOO U
FATEA E ETTA AUUTTEEE i11ca Ul AAUaAl Ui EAT Eg
wiono badaniedynanE EE [ 11 AEOI AOT AE OECAAEx ExAOO EEAI
TTGAE EiIT108 7UTEEE DI EAUOEah A & O0&I AOGATTII
AET 1T ETA UA xUCI6A0 T A cOObPo AiETT xah EO&OA ¢
wodorowe. KolejnymczynrE EE AT x Ui AAT EAEaAUl AEAEO EAOGO 1
GAEI xUAE x BIAITEIO I EAEOA EiIT OAEOO8 . A EITEA
OECAAUEAh DBITEAxAIF 1TTFA TTA AuUg¢ Al AAOGET xUI
struktury biomolekularne;.
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[P2] Kolosalha brownowska, lecz niegaussowska dyfuzja wymuszona przez
TEAOEXTT xAGCT xU OUOI

Colossal Brownian yet norRGaussian diffusion induced by nonequilibrium noise
Karol" EA¢ AO

51 ExAOOU aAdowjcdcli SO x A ' 6 O EAUA

TEA POUAI EAOQUAUATEA ExAAOAOI xA AUaOOAE OI Gi
AEAdOOxA pPiT ¢l +ATEA AUAaOOAE EAOO CAOOOI xOEAN
przyrosO& x DI T I ATEA AUAOOAE 1T A AEODIT AT AEAITE
xI ¢ATA EAOO POUAU UAxT 600UT U TEAOAOI EAUT U Ol
DAOET AUAUT UI bl OAT AEAT A8 |/ AAATT Gg¢ AEODBI T AT Al
prowadzidokolosd T ACI UxE® EOQUAT EA xOPecAUUTTEEA AUEZAC

AAAAT & xAUAGI EAE OUOOAAE® Ul Al a BIA 1T EATAI e

7 AAAAT Ui OECGAAUEA xUOO6BDOEA AOT x1 1T xOEAh 1 AA
E
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7

[P3]4 AOT T 1 O ET AOGAAT AEA T EOCEIT@A2O0DAOAOOO0
Low temperature thermoluminescence of -Ga203 crystals

Konrad Jacek Drozdowski

51 ExAOOUOAO - EEICAEA +1 PAOI EEAN 4

41 ATAE CA1T O 'Ac¢/ o TATA+rU AT CcOOPU DPOUAUOIT AU
I UAE DPAOOPAEOUxAAE ADI E EkhyatddgrhfiozAyErstlenBubgalG O& A ¢
UT OOACA TAI EATU Ol PEa OE® x xUOATTEA TEIOUU/
x| GAE4a ET AT xI E EOUOUOAC¢ & x xAADEIAGOAA EQT Ux cAA
"Ac¢/ o xEalA OEo 1T AExESAAE 1T AAUEAE T A OI Ui AEO
POT I EATET xAT EA EIT 1 EUOE &4Gad03jako soriylatore. x UET OUUOC
Termoluminescencja jest rodzajem niestacjonarnej luminescencji, &OA DT EAxEA (
DOUAEGAET x1I x AUAOEA xUOI 00606 OAi PAOAODOOU OOBA
xAT EAT ETTEUOE&aAUi 8 : AAET AUE Al xEAI xOAAU Of
U pOCAPAER A T AOO6bPT EA EAE OAET I AET AcBilEA UA
OOAT E 1 01 ET AGAAT AEE8 011 EAO OAOIT1 OI ET AGAAT £
AATEA bDOcAPAE ¢AAOT ETI xUAEh EO8OUAE 1T AAATIT Gg
TA EACI x&AOT T GAE OAUIT OUI AAUET As
#ET AEAI OI Uil AEOQUAE- AOODUVBEO®A WAL MOAGEIPAG®Y 1 APO.
E Al [T EAOEaAaA POUUAUxAEa EI1TAETA h AEBOAO Al
i AOAOEAEDO 0Oa OAAUAE OEabAs8s |/ pOAI EET xAT A xUIT
DAxT UAE UAEOAOGe&x OAI PAOAOOOHU xHICH @AE IEXAA B hE AO U

O0AcU DOUAAOOAxEITA DPAOAI AOOU DPOECADPAES . A 1
x AT A OAOiIT1 Oi ET AGAAT AUET A -Ba20Vwyhodowahyok1 EA E
"AOI ETEA 1 AOT Aa #UT AEOAIT OEBAK Wykazthh Eafdel T T A x
OEITA UAIAK+T1T Gg EOUOA:OO EOUUxAE T A EITAATO
oexT EAI UT OOAT a DT AATA PAOAI AOOU PDOEAPAE xUU
x T DAOAEO 1T Ol UxEaAaUATEA O&x1 Ad EET AOUAUT UAES
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[P4] Jonizacja dysocjacyjna 3,4 dihyd-2H-piranu indukowana zderze-
niami z elektronami i fotonami

Dissociative ionization of 3,4 dihydre2H-pyran induced by collisions
with electrons and photons

7 2 248 s 2

- EAEAE *nOGHTI-ACHE *8 740l xEAU

011 EOCAAET EEAAd GHAdOEAN

21 Ux8E AUxEI EUAAUET U xUxEAOA T COTiTU xpeUx 1|
EAI U8 : xESEOUITA OAi Pl FTUAEAh OOOAOh DOUAOXI
Al xEOEAh PDPOUUAUUT EAEa OE6 Al OGUUOIpthGO 8U A AREAIT Gl
1 AAUATEA TTEITTTCEAUT Aci EAOO OAAEI OAOAPEAR E
$.172. 1 ETT@O0OEE 11 x1Ox1 01 xAE POUU NapadidEO DOI
i EA 1171 AEQI AOT UI DPOI T EATEI xAT EEAOE ¥OAICE AED

AU GAE OEC¢AAT xUAE EAI EOUh A x T O0OAWKASE-l | GAE
kwencji zachodziOOOOEOOOAI T A E AEAIT EAUbpréwadkiindd doEEEAAE.

~ A N £ oA~

A s o~ s oA

i AT OAAEE UxEaUEeéex AET INNICEAUE ERO AWEdiyARIE EA GG
2H-piran (CsHs/ h EAOAOT AUEI EAUT U AOAoOh EOeOACi BDEA
EaAUAE x | OCATEUI AAE FUxUAEh A OAEIFIA OFrUxAT U
rowych [4].

Pomiary jonizacjiGHsy ET AOET xAT AE Al AEOQOOI T AT E Ul 60Ac¢ U
metrze masowym w zakresie mas od 10 do 90 amu. Na podstawie analizy widm maso-

x UAE UEAAT OUAEEEI xAT T Dl OUAUACel T A EITU E xU
Oexl EAI AT AOCEo6 DI EAVAEA] EHOAGEAT DEOBAUACOAE
AUTTT EAT A¢ wdihpio2BBBOATcda 01 UT AT EA GAEAI AE A&

POl ¢TI xUAE I A Ul AAUATEA AT A UxEOGEOUATEA AEAEC
EAAE OAT AUT UAE o 8 7UIl EibZHpaddIdbydoRbkgirdal T U DI
ET AOGET xAT Aci bpOT i EATET xAT EAT OUT AEOT OOT 11 xUi
ITEEE 0%0)#/ 1A OUI AEOI 00T TEA %l AOOOA x 40EAC

[1] W. Kitajewska et al., Choroby cywilizacyjne i ich prewencjdournal of Clinical Healthcare,
2014; 1: X7
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[2] G. Danaei et al., Causes of cancer in the world: comparative risk assessment of nine behav-
ioural and environmental risk factors.Lancet, 2005; 366: 17841793
B]+8 " OEEI nol AOOAxU OAAET OAOAPEEQIOMMAOOUAxAh ¢m
[4] M. J. Han eal., Syntheses and Biological Activity of Poly (methyl 3dihydro-2H-pyran-2-
carboxylate-alt-maleic anhydride) Derivative. Journal of Bioactive and Compatible Poly-
mers, 1990; 5: 888
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z A ~ ~N e A~ A A ~ ~ o~ PIRVN

z A

EaAA ETi xAOEAT OT A OAOT AOT A

Linear geometrical constructions of the correspondence of 4D and 3D vectors in SR,
containing covariant ternary relativistic acceleration

Grzegorz M. Koczan

SQUEICA " ¢éxT A "I OPIAAOOQWaszzwnBAEOEEACT x

. A PI DPOUAATEI . AAUxUAUAET UI 1t :EAT AUEA &EUU
EAAEA 11 xa AAZAEEIT EAE 6przyspi€dZetla rélatywistyic2060@OdeZ BIE & 0 $
konsekwencje w ramach STW. Natomiast w publikacji pokonferencyjnej w Acta Physica
OTTTTEAA ' pow ¢mgp bl AA¢ ET xAOEAT OT A Oi cég|

I E6AUU AUAOEA OEAUACA OEdutord W ResHIE MAPBEySics DOADO
¢t ¢mgp h UAxEAOAEaAAA T EOAUU ETTUIE OAAAI 6 E
i 3D w STW.

71T AAA PT xUIF OUACT TA tx :EAI AUEA &EUUE&x 01160
AAc GAEGI A -kontrukcfin@ OrboBowdnieUAO&E xT 1T ET OAODPT 1T AAT AE
EAE E OAI Aci 1T1xAci OAOI AOT ACi DPOUUOPEAOUAI

szym elementem plakatu jest prosta konstrukcja 4D ternarnego przyspieszenia relatywi-

stycznego oparta na standardowym cztergrzyspieszeniuzcoOOAT T xE OT cé 1 1 EAI
AAT AE xAUAGI EAE EI 1 OOOOEAEE o0%$8 / APi xEAAT EAn
AEE U t$ Al 0% 0a 1T AOUOT xAT A T A DI AEAAEA 0¢ x
jest czasepodobny czy przestrzenneB T AT AT U8 01 AE6 OA 0Oéx1T EAIF Ul O
strukcji odwrotnych z 3D do 4D.

197



47.. EAUA &EUUEéExo 0¥ OOEGCAEA @mcph "UACI O

Sesja psterowa

[P6] Spektroskopia m ssbauerowskalsiEu orazs’& A x AAAAT EAAE (
Eex TA AMYEA %O&A

151Eu and5’FeMossbauer spectroscopy of EuBAs:-based compounds
+AT ETA +hibAAOH e ARET »Zzbignlew Bukovsk?

15 ExAOOUOAO 0AAACI CEAUI Uh +OAEE x
2l EAAAT EA -( GATEAWA EI 8 3MAfCGHEAxA 30A0U0

3) ] OOUOOO . EOEEAE 4A7 bAPAMO T OF AcHAAd 300

 xEAUARMS HEADAEOAOUUOEA OE6 Pl 0OUBEBEAA]I EAGCH A
spinowej (spin density wave- SDW) ztempera© 04 D OUAEGAEA sdrARK.AOUA U1
0T TAAOT x OAIi PAOAOOOUA pw+ AT AET AUE A¥ Al OUE
x DEAOUABUBT EEAOUET xAT EA UxE A8 3G | 1AA RN XIAAQUE/
Al DT EAxEATEA OE6 1 AAPOUAxT AT EAOxAnh AUAI O x¢
tycznego typu SDW.

xEAUEE U D&BIUGOAC BOBBUAAAAAT A isdbaubrdnskieDDAE OO
151Eu oraz®’Fe w funkcji temperatury [1-3]. W niskich temperaturach obserwowana jest
T AAATT Geg T AAPOUAxT AT EAOxA T OAU 1 AcCl ASuui 6 O
Dl EOOAaBPTFOUVWABOEEs OEo6 | ACl AOUAUT EA AAU xUCI
T AAPDOUAXxT AT EAOxDPI ©oORAEEADT EACREADAABAUI T A Al
T ex OfBDO g8 %I | EAOUET xAT EA DI xI AOEA OAIT OEAT «

nego E&* z kierunku osi ana kierunek osic[l-c 8 01 1T EF AE OAI PAOAOOOU
tycznego E@+ obserwowane jest pole transferu na Fe.

Badania realimwane w ramach projektu Narodowego Centrum  Nauki
2018/29/N/ST3/00705.

nm +8 +ii oAAOAh *8 ' AOI EEh '8 "¢AAEI xOEEh *8 %OE
Z. Bukowski,Scientific Reportsll1, 11484 (2021)

2] " EAAET xOEEh +H8*BOKMDEOAAOKEGR :8 " OEI xOEEh +8 2
J. Karpinski,Physical Review B84, 174503 (2011)

[B] K+T 1 6 AAOAAA E B xROdbénbauer, 320 E O1 x O Bubiél, L318rarg M.Babij,
Z.Bukowski, Journal of Magnetism and Magnetic Materiaks7, 1 (2018)
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Plasmonic resonances of nanoparticles and nanochainaumerical calculations with
Lorentz friction

Zofia+ OUAT EdOEA

0l EOAAE] EERA 701 A¢Ax OEA

2AUTTAT O PIAUITTTxU O UEAxxEOET EIT1AEOUxT UAI
AUAT UAE x 1 GOIT AEO | AQAN EIAAUT DI BUI-TT A&  T0AE RAOIA
i AGA1T & 1 EOUI AOI E p h EAOO ExAT Ol xUi bl Al
z zastosowaniemtx 8 DOUUAI EIF AT EA E£AU AEAT OUAUT UAE 2
OEIT 1 E xOEAUOEA T A TAAUEACUxATEA Al AEOOI T & x
OOT ET xAT EA ET1 AEOUx1T UAE xUAOAUAd8 01 AUiT1TU

AUEA EOI 1 A COOiodytadikikak vk daypadikd kfagyczdebokibd@iu Mie
G Al A OFEAOUAUT UAE E OU O Azvléer.ZaghdAienig OrZejod U 1 GO
EIl AGUAUT AE AT AEOOT AUl AT EAA xUIl ACAET DI AAT
AO 1 GOl AEex8 $1 BEI ABPAI AEOOUAUIEDE EAEOUOA Auce
EOEA 1T OAUI AAEE PiI AUIT 1T xUAE8 *AAT AE DPOUUAI E
aAA Al A T ACUAE TATTAUAOOAE | AGAI EAZIOOAER 1B
i CAUEA 0¢ Oi EANxBA , BIORO DAKR EARAGOE A ADAUT ADI /
AEAEOU OT UDPOI OUAT ET xA xAUAGI EAE OxUCI 6 AT EAT
xUCI 6AO0 T A EAE OEI dAUIT T &a AOiT co Ox1T AT AT a 1 OAL

stek [3]). Pomijane tarcie Lorentza to stratt OAAEAAUET A 1T OAUI OEAAUAE

=y

T AAOT h x Oxi OuilTUAE Al OAE DPiou i1 AAI AAE 1 Oi
AUa OOAE OOT O1T xAT1T mOT EAEA AEAI AEOOUAUT Ah AT D
AT A AT A AOIEO 1 OA AT 1 ABDAUIEAE vAIhA EDE DARE RAD AX
OAEOAOAI OctOIiEATEA T A TATTAUaOOAE x AOI EO

OAT OUA EAOO AAOAUT 1 AcAh A Jpma Al A T B IxA BOE
xO6AU GCEGCAT OUAUT A 8 : ADPAREBAUAOEOHhT A BIOADBAAE,
AUET Ah OUx8 0¢Oi EATEA , 1 O0OAT OUAR UT O00AcU OxU

EOCeOA T PAOOA EAOO T A OI UxET ESAEO OAT OEE 20!
i AOAT EAUT UAE8 O0OUAAOOAxXE(S xO&EDEMBD WAA O BAEGO
do stosowanych dotychczas numerycznych modelib1 OOA¢ £O01T EAEE AEAI AE

~

| ET xAT A EAOO U OFUAEAI xuboOi xAAUTTAGCT AT Al EC
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i AOOEE OZAOUAUT A
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Ee¢ T AT T AUAOOEE xUABAUAT A

Ux1

|

UAT OOEs xUT EEE
O00i i ACT AOUAUT Aci
x EAUEAT T ACi h ET OA

I
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I | GAE EARE AADGI OMAEE IA ¢ O
AA1T Eh A OAEI A UAT At

I G¢ OAUTT AT Ol xAE A& OCT GA

[1] Pines, D. (1999). Elementary Excitations In Solids (1st edGJRC Press.

21 - EAh ' 8 pony 8 "AEOORCA UOO /-BADRAH | G@IDA ICAT-8A A
Phys., 330: 377445.

[3] Kreibig, U., & Vollmer, M. (1995). Optical Properties of Metal Cluste&pringer Series in
Materials Science.

[4] Landau, L., Lifszyc, E (1960). Field Theory, ser. Course of Theoretical Physics. Pergamon

Press.
[5] Johrson, P. B., & Christy, R. W. (1972)ptical constants of the noble metal$?hysical Re-

view B, 6(12), 4370.
[6] Jacak, W. (2015). Sizdependence of the Lorentz friction for surface plasmons in metallic
nanospheres, Optics Express 23, 4472481.
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An interaction-driven transition between the Wigner crystal and the Fractional Chern
insulator in topological flat bands

z

- EAEADAUUJOEE

We investigate the topological phase transitions between the Wigner crystallization (WC)
and the Fractional Chern Insulator (FCI) phase. FCls are quantum liquid phases related
to the partially filled Chern Insulators- insulators with non-trivial band topology exhib-
iting a non-zero Hall conductance in analogy to Landau level (LL) physics, but in systems
preserving translational symmetry [1-3]. Similarly to LL physics, at the lowdensity limit,
strongly correlated liquid phases compete with WCs [46]. We have shown that the Wig-
ner crystallization occurs on nontrivial bands of Chern Insulators for filling fractions
when the FCI is absent [7]. In our work, we analyzed the interactiedriven transition
between crystalline and liquid states have for different lattice models and filling factors.
We used the exact diagonalization method for finite size systems with periodic boundary
conditions to distinguish different phases, which stability depends on thenteraction
range, controlled by the screening parameter of the Coulomb interaction [8]. The crystal-
line phases are identified by a crystallization strength, calculated from the Fourier trans-
forms of pair correlation density. The Fractional Chern insulatophases are characterized
using momentum counting rules, entanglement spectrum, and overlaps with correspond-
ing Fractional Quantum Hall states.

[1] F. D. M. Haldane PhyRev. Lett., 61, 2015 (1988)

[2] T. Neupert, L. Santos, C. Chamon, and C. Mudry PRegs._Lett., 106, 236804 (2011)

[3] N. Regnault and B. A. Bernevig Phygev. X, 1, 021014 (2011)

[4] E. Wigner, Phys. Rev. 46, 1002 (1934)

[5] K. Maki and X. Zotos PhyRev. B 28, 4349 (1983)

[6] K. Yang, F. D. M. Haldane, and E. H. Rezayi, ResB64, 081301 (2001)

71" 8* AxT Ol xOEEh ! 8%$8 'iélih 08 +AAUI AOEEAXEAUN
Phys. 20, 063023 (2018)

8] - 8 +OPAUUJdOEEh "8 *AxI1 Ol xOEEh !'8 786EO0 AO8EO(c
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The influence of the spirorbit interaction on the thermodynamical properties of SmB

Dawid M. N& d¥!, Ryszard J. Radwa'skil2

151 ExAOOUOAO 0AAACI CEAUT Uh

2Centrum Fizyki EA A KaKkew A C T

The compound SmB, studied for more than 50 years, is now emerging assérong candi-
date for a threedimensional Kondo topological insulator (TKI) with awell-defined en-
ergy gap. The value of the energy gap depends on the experimental method and amounts

approximately to 20 meV (=232 K).

On the other hand, the experimentally measured specific heat of Se®ntains asubstan-
tial additional contribution, when we compare it with the experimental results for
isostructural LaBs (the reference system). This excess heat in SmB large because the
entropy associated with this excess, up to 300 K, is 428 J/K mol f.u. It corresponds to
2.3-2.9 R (where the gas constant R = 8.314 J/(K mol f.u.)). This additional entropy would

indicate a number of addi

tional degrees of freedom o 12
the order of 10 to 16, which wi

interpret as localized energy 10
states. Such large numbers a

not at all expected for the Srr &
and Sn¥* ions in the classice
description of the crystal fielc
states in the |J, 2 basis. We
have noticed that such de
scription somehow assume
the infinite value of the spin

¢ (J/Kmol)
D

orbit coupling, what we think 0 —

is incorrect.
In this contribution, we reana-

T

T L T < T LI T

B; =-2.45K
- L1
4 _ 0 - = L]
B = 5B,
i B, =0.73K i
B!=-21B;
6 6 = exp. PRB 96 (17) 115101
A= +220 K « exp. PRX 4 (14)031012 |
calc. CEF + S-O
this work
" 1 1 L 1 L 1 " 1 L
0 50 100 150 200 250 300
T (K)

lyze experimentally measured specific heat considering a finite value of the spiarbit
coupling. It means that we have changed the degption of the Sm ions from the |J,:3
basis to the description in the |LSLS> space. The obtained results shown in the figure
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describes the experimental temperature dependence of the specific heat very well con-
firming the physical adequacy of the desdption that has been used. Moreover, we think
that our theoretical description is in agreement with inelastieneutron-scattering (INS)
experiments which reveals some irgap states observing a wide hump of INS intensity
below 20 meV.
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[P10] Mediajakonat) 6 AUEA BT UUOEExAT EA xEAAU
Media as a tool for acquiring physical knowledge
Edward Rydygier

50U0U4A 8008 7A00UAxU 7AOOUA x A

i OT AEE | AOi xAci DOUAEAUO T A AAxT A AUEU xUET O
AEE 1T AOET xAEh ODPIT xOUAAET EAT EA xEAAUU 1 OAU Al

POAOA Z£EI I E OAI AxEUEA8 |/ AAATEA T AAEA O UOU/
platEl Of U T AAEAT T Ah AITCE8 01 OOAIT EUI OIiTI 1 ExEC¢
E OAI AxEUUET UAEh xUAAxAT UAE EAOO OAI xEAI A ¢
AUA AAOEAAUET A Pi PEAOAEA DPIT UAOUETITA UAT AUxA
napdd UOEEx AT EA POUAU AT Ol OEUAE xEAAUU AZAEUUAUT /
Al cOO6bPb OPI ¢AAUT UAE ET OUUOOAEAAUAE U 11 x1AUA
AEAAE T OAU xIT11T1TGg 0O¢ci xA OOxAOUAE&a UACOIT I Al

wiarygodnych, niezweryfikowanych informacji oraz na lansowaniu pseudonauki. Tablo-

EAU U ET1AE xUEI OUUOOOEa ET & Of AAEA 1 AOGET xA

AE¢ AAT AAOUubOex8 . A OUTEO EAOO xEAT A AUAOI PEC
T UAE I Oe AAts HIOBRIGNEAMEE UUAUT A DPOUAT EEAIE-a AT E
OEITh EOEOA O0a AAAPOI xAT A DPOUAU EOI 0006 1 AO
1 ACET xAgx8 *AE UAOAI OPT ECAAUAdOOxT [T A xUET O
xEAAUU 1 AOET x AEQU ERE xiAc TEAI AIxOA AAEA 1T AOGET xA

AEAAEe *AE TEA AAg¢ OEo xAEaciag¢ Al OxEAOUAT
GAEAI E bl b0l AOT U-Ae HBAOExEET BADEAUBOAAEE AUc
nia fizyki w czteroletnim kursie licealnU1 h &t AO®OU U AEEUUEE E OITA
I AOAUUAEAT A EEUUEES8 ! OAEFA PBIITA AdC
OOOEa AUl AT DPOUAEAUO xEAAUU 11 xTA
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[P11]" AAAT EA DPT Ax&ETEA 1 A¢ AAT xefefatordcE AT UT
wysokich energii

Study of doubly charged Higgs bosons at high energy accelerators
Karolina Skrzydelska

51T ExAOOUOAO 1 40EEh +AOI xEAA

#UU 1T OAUlI AAEA 1 AOOOET 1 AEa UxEAUAE BpobOi AAO,
OUOEQEAI U AUAOOEE (ECCOAh x OUI DI Ax8ETEA TA
00110 e 7 Pl OOAOUA DI EAIFIAT U OAEE UxEAUAEh A/
AEUUEE AU&AOO0OAE x EO&OUI 1T PO&EAU AOAI AOGO xbPOIl x
procAOU 1T OAUI AAEE A OAEIA ETTA TEOEI AT AOCAOUAU
xAEa 1T A DPOUAXxEAUxATEA DPOI AAOEx x xUOI EEAE Al
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[P12]7 UEAGT EATEA AUUI EAOGO AUAO x |
Explanation of what time in kinematics is

Roman Szostek

011 EOCAAET EEA 2UA0OUI xOEAh 2UA0OUé x

*AAT Ul U TAExEOGEOUUAE 1T EAOI UxEaUAT UAE bDOI Al ,
czas.

7 OAEAOAAEA U1 O0OA¢T xUEAGIEITA AT OI EAOGO Al
OOAcTHBETN Ri AOUEAAE 3UAUAcCel T AE 4AT OEE 7UCI 6AIl
%OA 00 34% AUAO EAOO I EAOUITU UACAOAI GxEAO
EET Al AOUEAAE xUI EEAE&4 U xEAOI T GAE UACAOA GxE
7 OAEAOAAEA xUEAGI EADAADEOPBADOYEAQEDNEDOANVET
lega na konstrukcji nowatorskiego technicznego modelu tego zjawiska, a nie jedynie na

s 2 N o~ oA s A s o~ A ~ s s o~

EACI EI AOQUAUT UI TPEOEA8 $UI AOAAEA AUAOO EAOC
CAOAI GxEAOI T UI 8

[1] Szostek Roman, 7 UE A Gé EZih Ejest czas w kinematykach viXra 2019,
www.vixra.org/abs/1910.0339

[2] Szostek Roman, Explanation of what time in kinematics Is viXra 2019,
www.vixra.org/abs/1911.0336

/O4Srovmlekkt-rym propaguje sygnag (

3D/ O6A AUEACAT EA UACAOA OUCT ACT xA
*AAT T OOE4 AUAOO EAOO AUAO POUADPEUxO OUC
3UCT A DPOUADIOYVAT AGAC OAT EAT EA A | O6ACA

N A~ o s
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[P13]0 OUAEOUOAECAAT EA O&x1T AT EA FAEAI

Transformations of wave equation

Ryszard Wojnar

£ A N A o~ A . ~ N oA -

) I O0UOOO 07 AOOCAXxT| xUAE ,\Waskavd Al é x 4AAET E

2T UxAlL AT U DPOUAEOUOACAAT EAh EOQ&GAi caedvBa AxA
xUCI 6 AT Ul OOAWOD POBAFHKICAEGEA AT OECAAD 1T EAPOEIT |
AAEAI U 0&x1T ATEA EAIT T xA OUx 8w bl A B olalpike-AAT EOD
EQUOACAAT EGy ,TocOADBOUA 0 wofw h p 0VUIw T 8Po

DOUAEOUOACAAT EDO ' Al i OOWDAO 6 @EN IGAIEEA AEAIT E

e ... 1o Tw
pOUUEI OEA bl O00A¢
1 ® on’ o) 0Td) T
7o SVfete e o
&A1 A T PEOUxAT A QUi O8x "RokeEA 1 U ek Ad® ob1T OOAAE

0D oeUCT ATEA U POUAAOOAxXxEAT EAI Ad!'1 AT AAOOA POUI
dla Dla fali harmonicznej®d G A@@0Qw 1 6 UxEAUAE AUOPAOWUEIT U b
OOA¢c 0 U Qeraz 6 0 Q, coodpowiada dyspersji w dwu kierunkach
propagacji. Przy tym™Q Qmraz ¢ 1 ¥h xJ[E60A p OF6 oraz] 1 p

076 8 30aAh UAI Adbsemvdior ABUORAQE ACRUKEAT EAOO x OE¢
I OA T EAPOEI T xAT Ui h 1T OOUUI OEAI U UxE&AUEE UT AT A

(a) (b)

AAAL S AAAL

JACAOXAOI O / E I O8AcT &AI 3 [T }A AU¢ x OEE”
AT EA AT T xA Di AAMDBskieny DOUAEOUOACL A
& 6 Thd o, . 1d

B Te VP T ree ° Tz
E OPOAxAUAI UR FA O&xT ATEA O TTITA xUDOI xAAL
skalowaniem czasu' @ | odoraz’'O [ 6h DHDOUU AUUI pHpdacBiUAl AEE



47.: EAUA &GEUUE&Exo 0¥ OOEGAEA @omwcph "UACT OL

Sesja sterowa

oo~ s s~

W granicy @° Hy,| © DHJA @ 6. W granicy6© @ © mUA® ch Al
i AA OEEAAUR POEiI T xATU E TEAPOEIT xAT U Oa EAAI

208



47.. EAUA &EUUEéExo 0¥ OOEGCAEA @mcph "UACI O

Sesja sterowa

[P14] Application of neutron scattering for inroperando studies of hydro-
phobic MOFs under medium water pressure

0 Ax A& 1:)dséehnd B. LedpMarkus Bleuets, Grethe V. Jensén, Craig M. Browa4,
Alexander R. Loweh - EOIT Ol A x 5, #ikolay=s/tinA, ¥i&dt Gtoudenets, Yaro-
slav Grosi&’

5] ExAOOUOCAO ;71 40EEh #EI OUE€ x
2National Institute of Standards and Technology, Gaithersburg, Maryland, USA
3 University of Maryland, College Park, Maryland, USA
4University of Delaware, Newark, Delaware, USA
5571 ExAOOUOAO 1 40EEh +AOiI xEAA
6National Technical University of Ukraine Kyiv, Ukraine
“Centre for Cooperative Research on Alternative Energies, Vitordaseiz, Spain

In-operando studies of functional materials provide unique access to their rediime re-
sponse to external stimuli. Pairing the sidies with high penetration capabilities of neu-
trons allows us to reach experimental conditions that are not ailable using xray scat-
tering methods.

In case of Metal Organic Frameworks (MOFs), neutron powder diffraction (NPD) has
been routinely used to study the response of the framework to pressure, temperature as
well as to locate guest molecules in the hostrsicture. Our recent studies [14] extended
the NPD to investigate MOFs under hydrostatic water pressures up to 30 MPa (300 bar),
which constitute typical operating conditions of novel materials for energy applications.
The NPD permitted the time dependenstudies of the system under a wide area of a P
phase diagram. In particular, they allowed decoupling the changes in lattice parameters
from the total volume of the system, which is usually obtained from#¥ isotherms. Sim-
ultaneously, the structural information encapsulated in the powder pattern connects the
response of the system with the intrusion and extrusion of water into the hydrophobic
framework. The information obtained in this way also allowed: (1) to connect flexibility
of the framework with energy dissipation of the system, (2) estimate robustness of the
time response of the material and finally (3) to propose new mechanism of nanosized
thermal actuator.

[1] A Lowe et al, ACS Appl. Mater. Interfaces 11 (2019) 40840849
[2] M. Tortora et al Nano Lettes 21(7) (2021) 2848-2853

[3] M. Chorazewski et al. ACS Nano 15(5) 9048056

[4] P. Zajdel et al J. Phys. Chem. Lett. 12(20) (2021) 4%3D57
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[P15]2T UxEEATEA T AOT A 1T Al EAUAT ET xUAE
Development of computational methods for Feynmaimtegrals
3UUITT :E6AA
51 ExAOOUOAO 1 d§0EEh +AOI xEAA

*AAT A U EI AOUAUT UAE T AOT A T Al EAUAT ET xUAE Al A

AT AOCEE EAOO 1T PAOOA 1T OAAEOT AE DPAOOOOAAAUET
Oéxi i EOOTEAEaAaAA EAE E DPOUUOUCA AEAAI AOAOT O
teoretyAUT UAEh EO&OUI 1T ADPT xEAAAEa AT OAU AAOAUEAI

&AUT I AT A8 . A PIl AEAAEA DPOAUAT OOEAI U ODPI OeA 1 4
reprezentacji Mellin-" AOT AOA8 . AOUA 1T Al EAUAT EA -BA\d @IUIAZ] &
wych (NNLO) oraz 3D 6 Ol T x UAE Y x OAIT AAE -1 AA1I O
i OEaAAcT 1 AOuUuxT A AUAOOEE 7h :h Oh (8 /Al EAU
AEOPAOUI AT OATTUAE U T AI EAUATEAIT E OAT OAOQUAUT |
TEATE TA DPOUAXEAUXAINAE3 TAADEAGOAABT AUU OAl
obecnym akceleratorze LHC (and.arge Hadron Collider) i jego ulepszonej wersji HILHC

(ang. HighLuminosity LHC).: A xUCI 6 A0 T A AOIT xE®BEOUa DOAA
wanych akceleratorach takich jak FCC, ILQ,IC, CEPC, precyzyjne obliczenia teoretyczne

Ao Aa x DOUUOUET GAE EAOUAUA AAOAUEAE EOOI O1 As
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Guest Editor: Message from the Guest Editor

Prof. Dr. Adam Gadomski XLVII Congress of Polish Physicists will collect a number of
:;‘;;:I‘;;e'j’;ﬁﬁ:ﬁ:;f;?f”d interesting papers addressing a range of topics in
Science and Technology, 85-796 condensed matter and interdisciplinary physics, all of them
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agad@utp.edu.pl The topics addressed will invoke dissipative processes

such as various faces of diffusion; normal vs. anomalous
random walks; systems with ergodicity breaking; (partially)

Deadline for manuscript ordered vs. disordered systems; systems with symmetry
submissions: breaking and of peculiar phase-transition and/or
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relaxational nature...
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based approaches shall be of extensive use. The role of
physical concepts and methods will be checked upon their
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All distinguished fellows and participants of the Congress
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under the common theme suggested by the title of this
Special Issue.
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