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The SOLARIS Na tional Syn chro tron Ra di a tion Cen tre in
Kraków is a lead ing fa cil ity for struc tural bi ol ogy re search.
This pre sen ta tion high lights the key in fra struc tures avail -
able, in clud ing the ARYA beamline, Cryo-Elec tron Mi -
cros copy (Cryo-EM) fa cil i ties, planned new beamlines,
and the Struc tural Bi ol ogy Core Fa cil ity at the neigh bor ing
Ma³opolska Cen tre of Bio tech nol ogy (MCB).

One of the most an tic i pated de vel op ments at SOLARIS 
is the ARYA beamline, de signed for macromolecular
X-ray crys tal log ra phy. ARYA is ex pected to be op er a -
tional by 2027 and will of fer a fully au to mated sys tem ca -
pa ble of high-through put crys tal anal y sis within the 5-16
keV en ergy range. The beamline will also sup port spe cial -
ized ex per i ments, in clud ing high-pres sure stud ies and
crys tal lo graphic frag ment screen ing, mak ing it a sig nif i -
cant en hance ment to the cur rent ca pa bil i ties of SOLARIS.

The Cryo-EM Fa cil ity at SOLARIS, es tab lished in
2018 and fully op er a tional since 2019, fea tures two ad -
vanced cryo-elec tron mi cro scopes: the Ti tan Krios G3i and 
Glacios. These in stru ments al low re search ers to con duct

high-res o lu tion im ag ing at cryo genic tem per a tures, sup -
port ing var i ous stud ies in life sci ences, bio tech nol ogy, and
ma te ri als sci ence.

In ad di tion to ARYA, SOLARIS is ex pand ing its ca pa -
bil i ties with new beamlines like CIRI and SMAUG, which
are un der con struc tion and will of fer ad di tional ex per i men -
tal tech niques in the com ing years. These ex pan sions will
fur ther so lid ify SOLARIS’s role as a pre mier cen ter for
struc tural bi ol ogy.

Ad ja cent to SOLARIS, the MCB hosts the Struc tural
Bi ol ogy Core Fa cil ity (SBCF), pro vid ing ser vices es sen tial 
for pro tein struc ture de ter mi na tion. The SBCF sup ports
both X-ray crys tal log ra phy and cryo-EM pro jects, of fer ing
ex pert guid ance and cus tom ized so lu tions from sam ple
prep a ra tion to struc ture solv ing.

Together, the facilities at SOLARIS and MCB provide
an integrated and advanced infrastructure for structural
biology, positioning Kraków as a key hub for structural
biology research in this field.
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R3T (R = rare earth and T = tran si tion met als) type of rare
earth rich intermetallic com pounds pos sess high est R con -
tent in the R-T bi nary fam ily and ex hibit var i ous in ter est ing 
mag netic prop er ties emerg ing out of their com plex mag -
netic struc tures. These com pounds crys tal lize in the
orthorhombic crys tal sym me try with Pnma space group.
Ho3Co is an in ter est ing case, in this fam ily, that has been
stud ied in the pres ent ex per i men tal work based on bulk
mag netic mea sure ments such as: dc mag ne ti za tion, spe -
cific heat, ac-sus cep ti bil ity and also mi cro scop i cally by
neu tron pow der dif frac tion. Bulk mag netic mea sure ments
at am bi ent con di tion sug gest that the mag netic struc ture be -
low the Néel tem per a ture at TN (= 21 K) changes con tin u -
ously un til an other antiferromagnetic (AFM) tran si tion
oc curs at Tt (= 9 K). The in com men su rately mod u lated
mag netic struc tures of this com pound at dif fer ent tem per a -

tures were solved by mag netic superpace for mal ism. The
mag netic superspace group de scrib ing the spin con fig u ra -
tion re al ized in Ho3Co ex plains the evo lu tion of the struc -
tures with tem per a ture and sup ports the spec u la tions drawn 
from the bulk mag netic mea sure ments. Be low Tt, the mag -
netic mod u la tion is an har mon ic. Fur ther, fre quency de -
pend ent ex per i ments re veal the co ex is tence of spin glass
like states with non-col lin ear AFM or der at low tem per a -
ture. Ex ter nally ap plied pres sure wipes out the low tem per -
a ture mag netic tran si tion at Tt. The AFM in ter ac tions are
strength ened with in creas ing pres sure at low tem per a ture
while the weak sig na ture of spin glass like state re mains up
to 1.10 GPa.
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There are three ter nary phases in the Pd-Ni-As sys tem de -
scribed as min er als, nipalarsite Ni8Pd3As4, menshikovite
Pd3Ni2As3 and majakite, PdNiAs. Majakite and
menshikovite were de scribed as new min er als by Genkin
[1] and Barkov [2], re spec tively. Their crys tal struc tures
have been hith erto un known.  Nipalarsite was de scribed to -
gether with its crys tal struc ture de ter mi na tion by
Grokhovskaya et al. [3]. Majakite was found in inter -
growths with other plat i num min er als in chal co py rite and
thalnakhite ores of the Mayak mine (Talnakh de posit),
menshikovite was dis cov ered in mafic-ultra mafic lay ered
com plexes Lukkulaisvaara and Chiney, Rus sia. A frag -
ment of menshikovite ex tracted from a sam ple from
Lukkulaisvaara in tru sion, Rus sia, was used for a struc ture
anal y sis of this min eral. As the nat u ral majakite proved to
be un suit able for a struc tural anal y sis, crys tal struc ture
anal y sis was car ried out on a syn thetic an a logue PdNiAs.

The syn thetic an a logues of majakite and menshikovite
were pre pared us ing the Kullerud´s evac u ated sil ica-glass
tube method. Pure el e ments were used as start ing ma te ri als
for syn the sis. The evac u ated tube with charges were heated 
at 400 °C for sev eral weeks. The ex per i men tal prod ucts
were rap idly quenched in cold wa ter. 

The crys tal struc ture of PdNiAs, a syn thetic an a logue
of majakite, was solved from sin gle-crys tal X-ray dif frac -
tion data and re fined to R = 6.68 %. Syn thetic PdNiAs
shows Pnma sym me try and a = 15.517, b = 3.597 and c =
6.017 C unit cell. Its crys tal struc ture con tains a macki -
nawite -like blocks of edge shar ing [NiAs4] tet ra he dra par -
al lel to (001). Pal la dium shows un usual five-fold
co or di na tion re sem bling a tetragonal pyr a mid by As at oms. 
The co or di na tion of Pd is fur ther com pleted by close con -
tacts with Ni and Pd at oms. Pal la dium at oms are lo cated in
voids be tween blocks of [NiAs4] tet ra he dra. The struc tural
iden tity be tween majakite and syn thetic an a logue PdNiAs

was con firmed by com par i son of elec tron back-scat tered
dif frac tion (EBSD) pat terns ob tained from nat u ral grains
and pat terns gen er ated from our orthorhombic crys tal
struc ture model. A phase tran si tion from low-tem per a ture
orthorhombic phase to the high-tem per a ture hex ag o nal
phase was ob served. The hex ag o nal phase PdNiAs was al -
ready de scribed by Evstigneeva [4]. 

Menshikovite crystalizes in Cmcm space group and
shows unit cell pa ram e ters a = 15.728, b = 6.000 and c =
4.955 C. Menshikovite crys tal struc ture con tains de formed 
[NiAs4] tet ra he dra. Each [NiAs4] tet ra he dra shares one
edge with one ad ja cent tet ra he dra along the a-axis and two
op pos ing edges with ad ja cent tet ra he dra along the c-axis
form ing chains of edge-shared [NiAs4] tet ra he dra run ning
in 001 di rec tion. Nickel at oms have three close con tacts
with ad ja cent Ni at oms across the shared tet ra he dral edges.
Pal la dium at oms show trigonal bipyramidal co or di na tion
by As at oms. The crys tal struc ture of menshikovite also
con tains num ber of Ni-Ni and Pd-Ni close con tacts.
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