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75379. O (asoBbIX COCTABTMIONUIX clicTeMbT Nb—Si. , A
5 ( Axsimonscexruit G IL, Teanx IL B, Ma’rneem\o
3)]I 1. «Tp. ypavu,cx\om mosnTexi. Iu-Taw, 1981, "co. 114, -
M 149—151.—V¥ecranonnens Ipejieasl  ycTolimpocTIr (Ims‘ e e e
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b, ] Tenna I B, Marseenxo M. M. «K, meopram Xu- ____~

Miny, 4962, 7, Ne ‘4, 836—843
Iloxasamo, uto B cicreme Nb—Si mpir T-pax jio 1500°_ .
S : “loGpaayroTes anumn ABa yeroiiiprix  ciummaa — o-NbsSis
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6 B175.  Nb;Si — CBepXnpOBOLHHK € ynopsLoueH Ol
. crpykrypoii CusAU. Galasso Francis Pyle Jane. (965

; . NbsSi, a supercondctor with thie ordered CuAu structure.
]\( @ Si «Acta crystallogr.», 1963, 16, Ne 3, 228—229 (auriL.) : -~
2 )
J
° 1

Kpucranast NbySi (1) monyuenst B 5BakyHpOBaHHOIl KBAp-
. . uesoit TpyOke npu T-pe 1400° H3 cTexHOMETpHY. KOJI-B Nb
wes st —eo 00 ST HCCIGIOBAHBL penTreHorpaguiecku (MeTol NOPOWKa,. - — .-
! ACu-Ka ). IIpupesienst anauenuss d/n i pesyabTaThl NI
o oeewmedee 1 _popanust nmeGaerpammpt I Ha ocnose KyG. sUefiKH Co-oeee
. a 4,211A. TIpensoxeno- cieayiolee pacroJioxelie aToMos:
. 1..Si B 000, Nb B - '»"/20; '/20's; 0'/s'/2, Kotopoe mom- . ..

| TBepMKACHO XOPOWM COOTBETCTBHEM BBIVHC/ICHHLIX I 3KC-
.\_ _mepiM. 3HaueHIT HHTeHCHBHOCTEl pedaekcos. Ilpn pacuere..—..._..

{ yutennt ¢aktoppt LP 1 akTOpbl aTOMHOrO pacCesnHs
e ol wwio;as Si. Kaxawii atom Si oxpyxen 12 aToMmawmi Nb man. .. ...

i paccrosimii 2,98A, KaxABIl aTOM Nb oxpyxen 4 Si u 8 Nb.!
——-}em—_{__Ormeneno cxozctBo cTpykTypHt I € CuzAu, BCAGACTBHE KO-. ........
| Toporo ona MOXKeT GHLITb OTHECEHA K CTPYKTYPHOMY Tiiry
. i-:L1. CBepXnpoBoaiMOCTb Y I oGuapyxena mpu 1,5°K. )
5 =

— — —JI_EpMan
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351 3 5637.. O uuauwem cuauuuae HHoGHs Nb-Si. Ansimos-!

cexnit C.'U, Teapn II. B, W Befikun I, 11, Mat-"

_ peei ko WM «M3B"AH~CCCP: Heopran. Matepiianti,

v 1967,73, Ne™4, 729—732 ! L .

" .. Cnmenana mnonbiTKa NMOJYYHTb HHBWIHI CHIHLHI }mo61m%

Nb3Si, omicannntit panee (P)KXmw, 1964, 65175). Oas cuu- |

1'e3a Nb3Si ncnonszosan uncrstit Si (99,98%) 1t merannuy. |

Mb pasanuxoro npoucxoxjienus. Cunresnposatbh NbsSi ne!
‘yaanoch. BblcKasbiBaeTcsi MpeArnoJioxKeHie, uto GopMupoBa- |
nire NbsSi. cBf3ano co cTaGHAH3HPYIOUWIHM  JAeiicTBHEM ne-}
KONTPOJIPYCMBIX TIpHMeceil B HCXOAHBIX MaTepHasax. |

Asropedepar |

e .
19683 ‘




/e AR A
) 175909, - Jlnarpamma COCTOSHHS CHCTEMBI Nb—NbsSiz
W KpHCTaMamuecKas  CTpyKTypa  coepmuenus  NbySi. ——
Man B_M, Merbkos B. B, Kyauk O. T. B~ cC.
«METaNa0Bea, PI3.-XIMIT il METaNIIOPH3 " CBePXNPOBOI~;
unkos». M., «Hayka», 1967, 161—165 ’ '

[TocTpoena amarpaMma (pa3oBbIX PaBHOBCCHIl CHCTEMB:
Nb—NbsSis. OGuapyseno, uyto B cicreMe Nb—NbsSiz cy-
weeTByeT HuTepMetaamiy. coefunenne NbySi, x-poe B pas-
HOBGCHBIX YCJOBHsIX OGpasyercsi Ha TNEpHTEKTHY. P-HHI
NbsSiz+K=NbsSi npn 1920° 11 pacnajgaercsi 1o 3BTCK-.
tonamnoit p-uui - NbsSi==ct+NbsSiz npn 1-pe ~1780° ITo-
Ka3aHo, uto coepuuenne NbzSi NpHHALNEKHT K CTPYKTYp-—
oMy Tuny TiP (npocTpancTBenHas rpynna Ply[n—Cip%)’
Il HMCET TCTParoi. 3JCMCHTAPHYIO SUCIKY C mapaMeTpamy——
a 10,230, c 5,189 A, c/a 0,507. = Pesioye
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1969

24 B963. * Hccaenosanue paauMopeiicTus  rpaduTa H
.muporpaduTa ¢ JAHCHJIHUMAAMH THTAHA, HuoOus, moanobae-’
.na u soabppama. EsTymok T. M, ByprKuna A JL—
«ITopolk. MeTalaypriisi», 1909, e /, 78%—85 (pea. anmiL)!

Tlponesien TepMOMIHAMIY, PACUET BO3MOKIOCTH o6men-—
ubix p-mit . TiSja, NbSi,, MoSi, 11 WSi, ¢ rpaguroM B!
T-pHOM IHlITepBane 1200—24 Il NOKasalo, uYTO BO BCeX;
cicremax, 3a nckmouetiem NbSi;—C, p-wimt ¢ obpasoBa-,
JieM JBOIHBIX COCHHUHEHIT TePMOMHIAMIIYCCKI HEBBITOMMBL.;
HccaenoBano B3anMOJeliCTBHE YKa3alfibIX. COCAMUCHHIT . C;
rpadiToM 1 MHPOrpauTOM.B BAKYyME D llNTCpDBAIC 1200— ——
2000° 1t BpeMenir orxirra or (. 10 5 yac. YCTaHOBJCHO, YTO|
B cayuac NbSiy p-uist mporexaer c oGpa3oBatieM KapOi- ——
0B MHOGIA T RpeMuiiss, @ B OCTAJbHBIX ' Clydasx o6pa-! .
3yloTCsl TPOiilble COEAMHeNHs i KapGitn xpemunst. Mayuena;
KiieTlKa B3amMopeiicTsiia rpadura it nuporpadura c mi-{
CHMIMAAMH H TOKa3aHO, YTO -OHA MOAYIHSIETCS napa6o- ——

Y195
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JHY. 3aKoHy C noxasareaeM napaGossl Menbive 2. TMocaen-
Hce yKasbiBaeT Ha TO, UTO Hapsly ¢ nidysueil npouecc!
B3aIMOENCTBIA B 3NAYNTE/bIIOl CTeMett JIMHTHpYeTCsT:
CKOPOCTBIO XHM. p-LHit. ¥ muporpacura obnapy:eta aii-,
3oTpomits B3anmojeiicTBIs. B nanpabiei, napaneabuom |
TJIOCKOCTH  OTJIOAKEHIIs], ‘HHTCHCHBHOCTD B3aHMOMCICTBHS B
1,5—2 pa3a Bbllle, YeM B MepreiiiKyJispHOM. PesyabTathl | .
TePMOMIIHAMIY, pacyeTa .COMIAcyloTes C AANNBIMIL JKcne- |
plMenTa _____Pesiome!
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N. P.; Fomichev, E.”N. (Khar'k. Gos.” Natichno-Issled. Inst. !

g S~ .. 77386g “Enthalpy of niobium silicides Nb,Si and Nb;Si; t.t;' /%7
| 1200-2200°K. Bondarenko, V. P.; Dvorina, L. A.; Slyusar,| 7
1 Metrol: Kharkov, USSR). Porosh. Met. 1971, 11(11), 48-51|
/V@—’—S = (Russ). The enthalpy of Nb,Si and Nb;Si; was detd. at 1200-

| 2200°K on specimens prepd. by high-temp. sintering in vacuo. !
—-——S‘——ﬁ—-Stoichiometric powder mixts. were used as starting materials. !
X-ray and metallog. anals. showed that the products ware single |
phase. TFor Nb,Si, the enthalpy AHTxs = 64.011 X 107372 —|
36.822T — 28.503 X 10°7T-! 4+ 100,888 J/mole, and the sp.; "
heat, Cp, = 128.022 X 1073T - 28.503 X 10°T* — 36.822 J/;
mole degree. For Nb;Si;, AHT = 149.771T 4 28.206 X“%‘—
10-372 — 5.146 X 108T-! — 29901 J/mole, and C, = 56.412 X |
10-3T + 5.146 X 10872 +4 149.771 J/mole degree. The en--
thalpy increment, §(AH), is given by §(AH) = UAexp(—U/RT),!
where U is the activation energy required for the formation of!
vacancies. The U values are 1561 and 632 kJ/mole for Nb,Si|
and Nb;Si;, resp: The temp. dependence of AHTys indicates!
the absence of phase transformations in the silicides at 1200-;
2200°K. - D. Jovanovic !

Bz 0/ 0. 2 @




No 8t - o0 v/

W':ﬂ:—— "8 B964.  DuTambmis Nb,Si 1 NbsSiz B murepsanc TeM-
6 3_ nepatyp 1200—2200° K. BOMXaPeUR 3 B. I, JIso-
—

puna Jl. A, Cawocaps H. [, doMuues E. H.

— «IIopouu(."r.'{e'ra'.'myp‘n‘m“’l», 9T N 1T, 48—o1 (PE3. AWNIL) |
e~ MeTOIOM CMEUIEHHS C HCIOJb30BAHICM H30TEpMHY. Mac-__ e

CHBHOTO KaJOPHMETPA H3MepeHa sHTanbnus Nb,Si u NbsSiy, ;
B HHTepBajc T-p 1200—2000° K. TIpusenetbt TaGaHIbL W

J.{ -/g * rpaduki T-pHON 3aBHCHMOCTH SHTAJBIHE HCCACNLOBAHHBIX
2 gl P

e - CILINLMAOB HHOGHS, @ TaKiKe HHTCPRONAL. yp-HHA weraa- .
sKeiHble 3HAYEHHA 3aBICHMOCTH SHTAJbIHI OT T-pBl. po-‘l

———— j3BefeHa OLCHKA NOTPELIHOCTH NOJYUCHHbIX JAHHBIX. e
! ' ~ Pesiome

—— -
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Gorel]un,o.s. et all. .
Proizvod. Ferrosplavov
1972,NoI,I2%5-37. .
Ref.Zh.Met.I972, Abstr.NoI2A26. .
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Hagaiw Sebles.

() Foom . Nuel Ser 4b3te.”
| 1972, 26 , V9, Ubo.
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Ng 3 S{ yxoosssc' Superconductivity of niobium-aiiminum-silicon al-

(Te)

ys. Pan, V. M.; Latysheva, V. I.; Sudovtsov, A. I. (Inst.
Metallofiz., Kiev, USSR). Fiz. Metal. Melalloved. 1972, 33(6),
1311-13 (Russ). Alloys belonging to the Nb-Al-Si ternary sys-
tem and contg. <30%, Si or Al were melted in an arc furnace,
annealed at 1700° for 25 hr, and their structure was examd. by
x-ray and metallog. anal. The results were used to establish the

Nb corner of the triangular compn. diagram. The examd. iso- |

thermal section is characterized by the presence of 3 single-phase
regions: B, a, and o, representing solid solns. based on NbsAl,

Nb, and Nb,Al, resp.; 4 2-phase regions: « + 8,8 + o, a + v,
and g + v (the y-phase being based on Nb;Si;); and 2 3-phase
regions: a + B+ yand v 4+ 8 + 0. The homogeneity region of
alloys based on 8-Nb;Si extends to the side of the Nb corner and if
the stoichiometry of Nb;Alis to be preserved, only 19} Si can be
dissolved. Suchalow soly. is conditioned by the nonisomorphism
of Nb;Al and Nb;Si (the latter having a tetragonal lattice of the
Ti;PType). uperconducting transition temp., T., was

CA9722F ,16. B @

.

_detd. for alloys annealed at 700° for 500 hr. The T of alloys -

1972.



belonging to the homogeneity region varies from 18.24 to .

18.72°K, being slightly higher than that of Nb,Al (18.1°K). |

With the binary Nb-Al alloys, a departure from stoichiometry
causes an abrupt drop in T, whereas with the ternary alloys T,
is quasi-const. at .18-259, Al. When as-cast specimens are
annealed at 700°, the superconducting transition is very sharp,
. but if the low-temp. annealing is preceded by homogenization at ;
1700°, the transition can extend over several degrees. It is not |
excluded that during casting a metastable compn. Nb;(Al,Si) !
with a structure of the 8-W type is fixed that is not affected by |
annealing at 700°, which nevertheless increases the degree of |

2
order'ing and permits preservation of high T values. o
N - D. Jovanovic__:
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02, f- I'L e

{975

— " 156574q Predicted superconducting Te of 31-35°K for a

f-tungsten type niobium silicide (NbsSi). Geller, S. (Dep.

____A_-__._—:ﬁ Electr. Eng., Univ. Colorado, Boulder, Colo.). Appl. Phys.

1975, 7(4), 321-2 (Eng). A simple empirical approach indicates
that a stoichiometric 8-W type NbsSi should have a superconducting

have failed to produce the compd., which should have a lattice
const. of 5.06 £ 0.02A. i

‘ . L

transition temp. of 31-35°K. Thus far, several exptl.‘approaches :
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»
‘”/{5752 85! 152059u Metastable A-15 phase superconductors trans:

1272

C.A. 557,

[ the early stages of transformation. "

sformed from metastable bce. NbsX solid solutions made by:
high-rate sputter deposition. - Wanyg, R.; _Dahlgren, S. D.:
(Battelle Pac. Northwest Lah., Richland, Wash.). Report 1975,
BNWL-SA-5445, 8 pp. (Eng). Avail. NTIS. From Nuel. Sci.:
Abstr. 1976, 33(11), Abstr. No. 26604. In the course of synthesis,
of superconductive alloys <1 mm thick hy high-rate sputter!
deposition, metastable hce. phases of NbaAl, NbiSn, NbaGe

. KislALCE), axd NhySi were obtainéd, Pluse. iransitiogs of the:

metastable bee. solid solns. induced by heat trcatment were:
studied. The grain sizes of the as-deposited bcc. phases!

. dépended on deposition temp. For depositions made at ~109,

Jerge variations of grain size were obsd., e.g. ~1000 A for NbsAl
and NbaSn, ~50 A for NbsGe, Nbs(Al,Ge), and Nb3Si. All bee.:
phases transformed to the A=15 phase at ~650° within 24 hr
except for NbsSi, which transformed into a tetragonal phase at.
~1750°, The grain size of the A-15 phase was ~3-5 times the
initial grain size of the bec. ghase. The phase transformations in
Nb3(Al,Ge) and NbsSi“are described by tentative time-temp.-=.
transformation diagrams, - Transmission electron microscopic:
investigation of the bec. 'yields A-15 transformation for NbzAl
shows the presence of both coherent and incoherent type ppts. in:

1975




%y@/m&a 477

Ho-H. , 7
T /H W15 @w&w(. oIl (B
y |

W12, w5, .

® T |



. g 7 . : =2/

//l// 6/ ' ' - . - /PO
s 2 9 .

/ /1 gF e _ . )

85: 201037w Charge transfer: an alternative way to describe |
the superconducting properties of the A-15 structure.i
Bongi, G. H. (Dep. Phys. Matiere Condens., Univ. Geneve, :
Geneva, Switz). J. Phys. F 1976, 6(8), 1535-51 (Eng).!
The relations between bulk modulus for each pure element and |
the crit. temp. (T) in superconducting A15 alloys of AsX type is |
discussed and a simple model proposed relating the phys.:

'

properties to the difference in electron d. at the limits of the

—_— i Wigner-Seitz cell of the atoms. When charge transfer is;
/ ;. proportional to this difference the variations in Te may be;
7 A described. The model predicts high values of Te for hypothetical,

Al15 alloys, e.g. NhaSi.
n__———-———\
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/’ Q/Z 86: 36858a Electronic and superconducting properties of:
/ g 7 5 the titanium phosphide (TisP)-type compounds niobium!
j arsenide (NbsAs) and niobium silicide (Nb;Si), Gubser, D.i
U.; Hein, R. A;; Waterstrat, R. M.; Junod, A, (U. S. Nav. Res.
" Lab.,, Washington, D. C.). 'Phys. Rev. B 1976, 14(9), 3856-61
: (Eng). Supercond. was obsd. below ~0.3 K in the lelrugonnl;‘
TiaP-type compds. Nb:Si and NhiAs. The elec. resistivity, heat |
capacity, supercon ucting transition témp., and the crit. magnetic’
\ [7 field curve were detd. The electronic sp.-heat coeff, v, the;
- Debye temp. 0, the electron-phonon cnuplling const. A, and the!
/ / Ginzburg-Landau parameter - x were deduced. Both compds. |
have low v values (ynbasi ~ 2.15 mJ/K2 g-atom and ynias = 0.9
md /K2 g/atom), which probably accounts for the low transition :
temps. ~A comparison of their electronic and superconducting |
properties with those of AsB compds. of the Al5 type suggests .
@ that the electron-phonon interaction is quite large in these ;
@ =

A SO S &



A /3 <, 7976
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e
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i

FIP 84 172018%  Structure and superconduetivity ol nishium -rich
niobiwm-silicon alloys. Mueller, P. (Zentralinst. Festkoerporpt,,
NWerkstofforsch.,, DAW, Dresden, F. Gera. Krist. Tecen. 1‘17".

— 11{1), K8-K6 (Ger). Study of the phase diagram of the Nb 5,
/_:,¢ ~svstem and of the superconducting transition temp. of i},
[2 tetragonal NbSi phase showed that the supercoadugi,

. transition temp(Te) of this phase is <8.0°K. Howevér, by meurs

of shock loading, a small amt. of A-15 phase with Lutice (o

an = 503 A and Ce = 18.5-19°K wa: produced. The :upcm...;]

of samples contg. 10-37.5 at. % Si was apparently due to a-Nb, |
the presence of which showed that despite rapid cooling, the
s oleritectoid decompn, of NbaSi could not be completely suppressed. |
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01: 217834p Calorimetrie study at high temperatures of
niohivm-base liquid alloys. Kozlov, Yu, S.; Vatolin, N, A,;
Zhuchkov, V. L;  Demidovich, O. V.. Mal'tsev, Yu, B (Inat.
Metall,, Sverdlovsk, USSR).  Vses. Konf. Kalorim., [Ruasshir,
Tezisy Dokl.], 7th 1977, 1, 55-6 (Russ). Akad. Nauk SSSR,
Inst. Khimn Fize  Moscow, USSR. The heats of alloying of
binary melts Nb-Si, Nb-Fe, and Fe-Si were measured at 1700°,
The heats of alloying of the ternary melts Fe -Nb -Si were
evaluated.
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g// %,; (jg 15bB564. Hanbuienne ‘[cocamnenmii]  A15  NbsSi m
~ ViGe ¢ Boicokoit Te. Somekh R. E., Evetts J. E. The

sputtering of high T. A15 Nbs;Si and Vi;Ge. «Solid State.
Communsy, 1977, 24, Ne 10, 733—737 (anra.) d
Coemnnienns NbySi (I) n VsGe (H) moayuenw rerrep-
HBLIM pacmblicHHeM JHTHIX CMJIaBOB COOTB-UICTO COCTABA B -
BAKYYMIUDLIX ‘KaMepax ¢ ocratouuuim pasia. (0,5—2)-10-%
1 (0,5—2)-10=1% atn nmpu paGounx T-pax noaJoKex (can-

— ¢up) Ta=1000—1500°K. Crenxn KaMepnl OXJIaKIAaTHCL
/7 &uak. Na. Kouzencauust npiveceil na cTeHkaX criocoGer-
Ceertf/ L BOBAJIA OYNCTKe MaTepHaJa OT TpHMeceii B npouecce pac-

OBLIBANHS, Pacnpunpaiomny rasoM cayxima uHeTHll Ar-
npu masa. 400 MM, Hanpsixcenne n naoTHocTs Toxa pacnbl-
aupaouieit Ar ma3Mbl cocTaBasian, cooTB. 500—550 B 1
1—3 mafem2. CkopocTb ocaKiCHHs Hanuastemoit Iln 05—
1 Afcex. Jlas 1 monyuena MakcHM. T-pa nepexoaa Hambi-
qeunoii [T B cpepxnpoBosuiee coctosimite T.=14° K npir
L’V T4=1350°% a ama H—T.=11,2°K npn T4=1060°K. Ort-
MeuaeTcsl BJNMSHIC pPaBHOBECHOCTH CTPYKTYpul Ila1 1 Boa-
2, WA

_mouuoc Bmisiniie mpuvec O; ma T.. B, C. Hewnop
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(2231277170 The electronic structure of hypothetical niobium
sititide and trivanadium indium. dJarlborg, T. (Dep. Phys.,:
y Chalmers Univ. Technol, Goeteborg, Swed.). Solid State
_5 7% Commun. 1978, 28(7), 529-31 (Eng). Self-consistent LMTO"
(Linear Muffin Tin Orbital) band calcns. were made for Nb3Si

and VsIn. The pressures agree with the results from existing

NbsX and ViX compds., when the lattice parameters are 5.125
and 5.025 A (£0.025 A), resp. At these lattice dimensions, the

superconducting transition temps. are predi-ted to be ~18 K for!
;fﬂ ...NbsSiand 31 K for VaIn, _ e

-~
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JaBJieHHs -.’._Nb\qSi".
BO3HHKAIOWHE NPH MEPEeKPHCTANAN3AUMN  MeTAcTaOHIBNBIX |
MJIEHOK, NOJYYEHHBIX 3aKaakoii M3 uakocty, - Water-|
strat . R. M, Hacnssier F, Miiller J, Dalhl-|
gren S. D, Willis J. O. New high-pressure phases
of Nb;Si produced by recrystallization of .metastable!
sputter deposits. «J. Appl. Phys.», 1978, 49, N\».3, Part- I, -
1143—1148 (aura.) . . E N

MerosioM 33KaIKH H3 ZKIIKOCTI H3roTOBACHLE 0GPa3LLL -
Nb;3Si ¢ meracraonannoit OLIK-cTpykTtypoii. ITepexkpucran- .

JIH3alHsT 3THX 06[)8311013,’ MOMCIUCHILIN B MaTpHuy - 'u3

NbsIr, npu T-pe nopsiaka 800° C 5’ passnnX AaBACHUSX
B KyOHYCCKOIl MHOTOMOPIINEBOII KaMepe BLICOKOro ™ AaBiad-
HHS NpHBeJa K BO3HHKHOBENHIO Tpex noswx a3, Ilpn
orxure B Teucnue 3 wac-npn T=3800°C n ganicuusax or .
15 no 40 xGap odlpasyercsi (asa BLICOKOro  mapJenms
Nb3Si I, pebaerpamMmy KOTOPOIl MOKIO HHAHLHPOBATH ta
6a3c NMpHMHTHBHOIT TCTPAroHaJbHOIl 3JCMCHTAapHOIl SueiRH
¢ a=698F0,02 A n ¢=12,72F0,02 A. ITocae OTHura.

W’ /774 (T=800°C, =3 uac)_npu_xasx._60_u 100_xGap_dukey: i

V i/



pyercst TCTpar. CTPYKTypa Thila NbsP ¢ .a=1039F0,02 A
W c=51770,01 A. MMpu nasi 80 xGap sosmnxaer $asa,
BHicoKoro jiaBaennss NbySi 1I, cTpykTypa KOTOpOit nec pac-
wxdposana. T-pa CBEpPXNPOBOAALICIO  Inepexona’ dazn
NbsSi 1 pasua 5,5°K, ¢pasnt NbySi 11<1°K 11 ¢aset Tuna
Nb;P<0,012° K. E. C. Auxexcees,
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\8 12 I 67189 Formation of superconducting niobium-silicon
(ND1Si) by explosive compression. Dew-Hughes, D Linse,
V. D (Brookhaven Natl. Lab,; Upton, NY 11973 USA). .
Ap{)l. Phys. 1979, 50(5), 3500-4 (Eng). The claim that the-
high-temp. cquil. tetragonal NbsSi phase can be transformed by
explosive compression into a su rerconducting phase was confirmed.
After being subjected to shncL compression with peak pressure
close to I Mbar, the resulting material is superconducting with -
an onset. T of 18 K. The structure of this superconducting
. l)h.‘l.‘i(‘ is ambiguous, but it could have the A1 structure with a
Inttice parameter of BI2A,

T JCSE S o2
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90: 113753z _The propertics of superconducting niobium-=
siveon (Nb3Si). Dew-Hughes, David (Brookhaven Natl. Lab.,
Upton, N. Y.). IEEE Trans. Magn. 1979, MAG-15(1), 490-3
(ng).  Superconducting NbsSi was made by the explosive
compression of the high temp., equil. tetragonal TizP-type
phase, confirming the work of V, M. Pan et al. (1975). 'The
7 raaterial has a broad superconducting t nsition with an onset 7%
/f’t’ ~18 K and a midpoint ~16 K. Tc Is ciuufdeiably reduced by
fast neutron irradn. but can be partially recovered by anncaling
at 600 °C. X-ray results are inconclusive but: the new
superconducting phase was tentatively identified as having the
AlS5 structure with a lattice parameter ~5.12.A. The upper crit.
field He2(0) is disappointingly low at 15.5-17 tesla; this is,
_however, not inconsistent with highly degraded A15 materia’

O
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_amarpaMma COCTOSIHHS CHCTEMBI i C
! cymurecTBoBaHHC coeHHEeHH Nb,Si, NbsSiz # NbSip, onpe-
R m———

- rommuumit pacmax fipu 1710°

21 B836. :
JEeHCTBHSA Huobus ¢ KPEMHHEM. [lanTeneHM o-
nop J. A, Ceponertu 10. O, TyceBa . A.

Ocunosa JI. B. «Becti. MIY. Xumus», 1979, 29,:
a  mOCTpOEHa

KoMmnaekcoM MeTOLOB ¢u3.-XHM. aHanu3
[ToaTBepXKACHO

Nb—Si.

AeJieHbl ob6sacTH HX KOHIeHTpal. H l-pliO\'l ycTOH‘lHBOCTH.
epnenaer SBE_QK‘_ )

VcTaHOBJEHO, UTO coelqiHeHHe Nb,Si mpeT
, ARG 57ICKTpHY. MATHHT®
Hble 1_KOppO3HOHible CB-Bd ¢ .]ABOB.. P

P HIHKO-XHMHUYECKOE HCCACAOBAHHE 333“”‘0'%/{: ‘?,
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Ueoperticn of high-T, A-15 m cmun—',:hu,..
wtraroletion. Stewarl, G. Ry Newk !
(1os Alaros Sci. Lab., Univ. California, Los
3 Phys. Rev. B:  Condens. Mutter
1, G6AT=52 a). Low-temp. heat capacitics were
"% amples of A-15 Nb-Si, prepd. by chem. vapor
addn. . the low-temp. heat capacity of arc-me! icd
BEIES stiucture) was measured. The nr()')c.lu» af
metric {high-Tc Nh:Si are e:dr'lpoldt(,d by anz ln' v to the
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M‘EI , .5E372. Csoiicta A-15 NbsSi, o6ranatouiero: BLICOKOH (
j { Temnepatypoii nepexojga B CBEpXNMpoBOAsilee COCTOSIHHE.
Skcrpanoasumsi. Properties of high-T., A-15 NbsSi. An
extrapolation. Stewart G. R, Newkirk L. R, Va-
lencia F. A. «Phys. Rev.», 1979, B20, Ne 9, 3647—3652

(anra.)

Tennoemkocts  06pasnoB  Nbg,sSio s,  Nbo,siSioie .
‘Nbo,s2Geo,1a 0 cTpykTypOit A-15 H3Mepena B HHTepBaje T-P
1,4—11°K.  Pe3yabraTth H3MepeHHH  HCMOJb30BaHBl
AN OTpefe]eHHst TyTeM  SKCTPamnoJasUHH.  CBOACTB

' crexnomerpud.  Nb,Si.  Has 3TOTO CoeHHEeHHS
KO3(. = 3JeKTpONNOW — TemmoeMKocTH  pased 30 Max/
(p /monb-rpax?, T-pa  [ebas 275°K. = [IlpoBeaena
/0 OLUEHKA 3AEKTPOHHOI maoTHOCTH cocrosnuit pia Te=
. =15 u 30°K; noayueno 1,38 n 0,91/s8-aToMm. Buﬁﬁ. 21.
] JI. T &..
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M”S/i5 91: 48133b Superconductivity in niohium-silicon (NbsSis).

Willis, J. O.; Waterstrat, R. M. (Nav. Res. Lab., Washington,
DC 20375 USA). J. Appl. Phys. 1979, 50(4), 2863-6 (Ing).
A sample of the high-temp. (8) phase of NbsSis, possessing the
tetrajonal WsSis structure, had a superconducting transition
temp. To of 0.7 K and a transition width of ~0.25 K. The value
of -G7 milliteslas/K (670 Oe/K) for the initial slope of the curve .
of the crit. magnetic field vs. temp. indicates that B-NbsSiz is a :

o type-1I superconductor. - The dominant structural feature of

/ﬂ £-NbsSis is the parallel linear chains of closcly spaced Nb atoms
which occur along the tetragonal ¢ axis. The Nb-Nb intrachain ‘
spacing is 0.254 nm, very close to the Nb-Nb spacing of the

mutually orthogonal linear chain atoms in a hypothetical cubic
A15-NbsSi structure. The near-neighbor environment of the Nb
chain atoms is virtually identical in A15-NbsSi and B8-Nb;Sis.
However, the To value of A15-NbsSi is expected to be >20 K, .
much higher than the Ty value of 8-NbsSis. The presence of
closely spaced Nb atoms in lincar chains is thus not a sufficient !
condition for a high To value. The low-temp. («) phase of
NbsSia normal down t0 0.01 K. o

G YN



}/)’// __67'. ,92: 136182u Nic;'b'i.l;z"ﬂ.-silicon phase dizgrenm, Yo,
N 575 4 YU A; Yupko, L. M;  Shishkin, E. 4. (Viev, (omin,

Akad. Nauk SSSR, Mct. 1930, (1), 206-11 (Huss). The phase
diegram was constructed by using DTA, mictostructural, and
x=ray phase anzl. data. The compd. NDaSia mv 2520 4 25° and |
has an @ — g phase transition at 1940 & 20°, T'lhe Nb:Siz-NbSiz|
section has a eutectoid equil. #~NbsSis — o NhiSiy + NbSiz at '
1650 £ 15°. . : L
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J/gtgl 02: 1899¢2d Supereconductivity of ductile niohium-hanod
Y amorphous alloys. Masumoto, ‘Tsuyoshi;  Inoue, Akihiun;

Sakai, Shuzi; Kimura, Hisamichi; Hoshi, Akira (Res. Inst. lron,

Steel Other Met., Tohoku Univ., Sendai, Japsn 980),  Trans.

Jpn. Inst. Met. 1980, 21(2), 115-22 (Iing).  Amorphous

superconducting alloys with excellent strength and ductility wipe

found in rapidly quenched alloys of Nb-Si, Nb-V--Si, Nh i,

g Nb-NMo-Si, Nb-Ta-Si, Nh-W-Si, Nb-8i-C, Nb-Si~B and
S Nb-Si-Ge systems. Their continuous ribhons were produced in
/‘f'z the form of ~1L5 mm width and 1.02~0.03 mm t‘wickncm by
uzing a modified single-roller quenching app. The Si content in

these amorphous alloys was limited to a narrow range betwean
about 17 and 21 at. %, and the alloy compns. were in the ranges -

of V.0~20, Zr 0~25, Mo 0~30, W 0~10, C 0~8, B 0~12, aind

Ge 0~4 at. %, resp. Most of these alloys showed a sharp

superconducting transition above liq. He temp. The transition

temp. Te was 4.3~4.4 K for Nbre~maSiiz~n alloys. This value

increased to 6.7 K after crystn, upaon anncaling,  The addn, of

Mo, C, B and Ge to the NbwSin alloy brought about a slizht

in}cre:mo of Te and the max. '\]'n]ue wes ~0.5 IS for ybyi\foan-‘iirni

7. The upper crit. magneiic field He2 and the crit. e.d. Je were o

/’, /) 7y /‘)' the order of 2 X 105 A/m in liq. He and of 1 X 10t A/cm?in lig,
92 ;o AL Heatwerofieldresp. T .
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17 B483.  Moaudukauus Nb;Si co CTPYKTYpOii THna
Al15 u BbIcOKOI Te, CHHTE3HPOBAHHAs MeTogoM yaapxoro .
cxatna. Olinger B, Newkirk L. R. Bulk Al5, high .
Tc NbsSi synthesized by shock compression. «Solid Sta-
te Commun.», 1981, 37, Ne 8, 613—617 (aura.)

Anamiz u sketpanonsuws (H3. cB-B H3BeCTHBIX nosxy-
NPOBOAHIKOB €O CTPYKTYpoii Tina A15 nossomm npena-
TOJIOXKHTL, 4TO (pasa NbsSi (I) co CTPYKTYpOit THma A .
(15) mosxua o6aanaTs ropasno GoJiee BLICOKOI} T-poit me-
bexoxa B nonynpoBoasiee cocTosHie (Tc), uem ap. coe- |
AMHEHHS 3TOro CTPyKTYpHOro Tina. Omnako HOMBITKH Ciiil- !
Tesa I c¢ ucnonssosannem cratiy, gap. He yBeHYaJsiCh,
yenexom. ITostomy I noaysen merozom YA2pHOro ciaTtis
€ 1CNO0/Ib30BaHIeM B3PHIBHOI BOJHL] (raBa. 90—110 GPa,
T-pa 1000°). B kau-pe HCXOAHOr0 NpOAYKTa HCMOJb30BAHb!
YCTOHYHBASs B OGBIYHBIX YCIOBUAX Moanbukauus Nb,Si
€O CTPYKTYPHBIM THNOM TeTparom. TisP, cinresuposannas
AYroBO/i MaBKOit 3JeMeHTOB, Pentrenorpaduy. nceneno-
Banne (MeTOx mnopomka, augpaxromerp) | MOATBCPAHIIO |
CTPVKTYpHLIT TR Al5 ¢ MapamMeTpoM KyGHY. pelleTKH q .
5,091 A. T-pa Tc=186 K nammoro Bblllle, yeM B Cayyae
AP. 1OYNpoBOAMAROBBIX Coe mHeni co CTPYKTYPOit THMNa .
Al5. (Heﬂﬁ,bﬂle,_]0&4{;51__1\11)_@3 5—6 K). C.B. Co6onera *
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3 ) 6 53230.  Cunres A15-Nb;Si_n3 amopdHoit da3bl npH

noMouH BbHICOKOro nasnensi. A15-Nb,;Si syhthesized by
high pressure transformation of amorphous phase.
Iwasaki H, Okajima M, Endo S, Wang W.K,
Toyota N. «High Pressure Sci. and Technol. Proc.
9th AIRAPT Int. High Pressure Conf., Albany, N.Y.
24—29 July, 1983. Pt 1». New York e. a. 1984, 67—70
(anra.) .
Iocrne pospeficteus nasn. 10 TTla B MuoromyanconHom
~ annapate, T-pyt 750°C u phimepxKnH 48 u, ¢ MOMOLIBIO
" P®A ycranoBieHo, = uTo HCX. amopd. cmmas  Nb—
Z{’L J 23,7 ar.% Si memkoM mnpeBpamaercs B ¢a3sy  NbsSi co

crpykTypoit A15 u napamerpom a 5,120 A, crenenb atom-
fioro “ynopsimoueHis S’=U,)87. Sluefika . BHICOKOTO MaBJL. -
cocTosia M3 rpadHTOBOrO HarpesaTels ¢ mopolikoM BN
B Kau-Be, Mepeiaiolleil naBJ., NOMEIIEHHOrO B OKTasip H3

creyennoro MgO. Ilns nonyucuuss monodasst A15  u3
[CTEXHOMCTpIY. CIIaBa (mmave _nmossasercs npumecnas_da-’

X./945, 19, N6



3a Tuna TisP) myxno yseanuntb aasi po 15 ITla. T-pa:

ngmﬁw c=
=89 K, 5KCTpamnoJIsiHs 3aBHCHMOCTH T OT MarHHTHOTO
nonst naet Beanunny Hcp(0) =93 k2. dis mcmoncTpauny
IIHPOKHX BO3MOXHOCTEIl NPEJJOKEHHOro MeToaa — NpH,
10 TTa 1 750°C CHHTE3HPOBAHO CTCXHOMETPHY. COeHie-
nie NbyGe co crpykrypoit A15 (Te=17K).

e B. A. CTynHHKOB,

(OSSP
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' 20B3036. KoMnbloTepHbii aHANH3 PABHOBECHI B CHCTe-
me Nb—Si—Cl—H. / Top6os C. H. I'puropvena M. A,
.Orypuos C. B., Ilerpycesnu H. B. // Hss. AH CCCP,
Heopran. matep.— 1989.— 25, Ne 6.— C. '1011—1015.—
Pyc. _ . T o

Ha ocHoBe JIHT. TEPMOXHM. NAAaHHBIX MO 32 HHAHBHAYaJb-
HHM B-BaM pacCYHTaHbl PaBHOBECHHIE COCTaBbl B CHCTeMe
Nb—Si—Cl—H B ananasone T1-p .700—2000 K npit aasn.
0,01—1,0 MIla, pasanyHbIX. COCTaBaxX HCXOAHOIl CMecH i
H3GBITKAaX BOCCTAHOBHTEAS. YCTaHOBJEHO, YTO KOHZEHCHpO-
BaHnbe (asm npeactasafioT coboit cuanHAM Nb,Sim u
Nbgf:,sa. B urore amanu3a”pesysbTaToB pacueTon pexo(
_Meil10BaHbl - TEDMOAHHAMHYECKH ONTHMaJbHble  3HAYCHHN
napaMeTpoB AJA noayueHHs OecnpHMecHOit ¢asnl Nb,Si
METOAOM XHM. OCaXaeHHs M3 ras3opoit ¢asbl. - I[Tokasano
YAOB/IeTBOPHTE/ILHOE_ COrIace ~pe3y/IbTaToB PacueToB .



JAHHEIMH - "aKkenepHMEHTAIbHO-TEXHOJIOTHY. " HCCNeNOBaHHHA |

npotuecca, OCHOBAHHHIX Ha pEHTreHO¢a3OBOM aHaJH3.
e e ___Pesiome:
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Jc 11 E315.  Tenaoemkocts kapGuma mumoGus B pasHbix
CTPYKTYp:HX cocTosinax. Heaf capacily of miobium car-
bide in different structural states / Rempel A. A., Gu-
sev A. I /] Phys. status solidi. A.— 1989.— 113, Ne 2

— C. 353—358.— Aura. . -
Merozom annaGaTiy. KaJOPHMETPHH H3MepeHa Temoey-
kocts NbC, B ynmopsizoueHtonm (081<<y<<0,88) u pasy-
nopapouennoym . (0,75<<y<<0,97) cocrosiusx B TeMnepa-

2 Typtom uutepsane or 80 no 300 K. ‘'Ycrawosseno, uto
HCCJCAOBAHHOM TEMNCPATYPHOM HHTCPBAJe TEMJI0eMKOCTS
Kap6uaa HHOOHS B YNOPANOYEHHOM COCTOSHHH Go.tbue,
ueM KapGHAa HHOGHS TOro 3Ke COCTaBa B Pa3ynopsiAOue.

HOM COCTOsIHHH. BinsHHe ynmopsimouenust mua TeNJOCMKOCTD
KapOuaa HHOGHS OMHCAaHO € NOMOLUbIO BBCAEGHHA  (-UuH,
napaMerpa MHOpsAKA. - B. o,

ob 1989, N1
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) 20B2022. CuHTE3, KpMCTannMyecKas M JdNEeKTPOHHaR
CTPYKTYpPa HOBOro CNOMCTOro Tpoikoro coepmHenus Nb,SiTe,.
Synthesis, crystal and electronic structure of a new ternary "
layered compound: Nb,SiTe, /Monconduit L., Evain M.,
Brec R., Rouxel J.,, Canadell E. //C. R. Acad. sci. Ser.
2 .—1993 .—316 N2 1 .—C. 25—34 .—Awnrn.; pes. ¢p.
MNposegen PCTA (A Mo, auusotponHuin MHK no 425 orpa-
wenusm ao R 0,030) cnoucroro tporHoro coen. Nb,SiTe, (1),
? sl LTI
CMHTE3MPOBAHHOTO W3 3MEeMEHTOB B 3anasHOM KBapueBoR
amnyne npu 950° C. Kpucrannst | moHokn., a 1421,6, b 394,40,
c 633,62 nm, B 97,97°, Z 4, p (suiu.) 13,674, ¢. rp. C2/c.
OcHosy ctpyktypsl | cocrasnser aHWOHHas ynakoska AABB,
6nuskas k Ttakoson B Nb;GeTe, B rtakoii ynakoske o6pa-

" 3YIOTCA CNOM M3 TPMIOH. MPM3M M CNOW M3 OKTA3APOB M TeTpa-

sapos. B | 3anonHeHbl Tonbko npu3ambl, mexay cobok cnou
cBa3aHbl cunamu Ban-gep-Baannca. Atombl Nb obpasyror 6u-
npusmatuy. napot Nb,Tes, atomur Si Haxopstcs B Ksaapar-
HOH KOOPAMHAUUKU MeXAY ABYMS TPHUrOH. nNpu3mMamu. Mex-:
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P: 1
4B3107.  Ocaxnenwe  ToHKHX INICHOK ~ CWIHOHAA  HHOOHA  m3
TEKCaXJIOpAHCHIAHA H NEHTAXIOpHAA HHOGHS. Deposition of niobium silicide
thin films from hexachlorodisilane and niobjum pentachloride / Cheng W. S.,
Lee C. Y. // J. Mater. Sci. Lett. - 1994, - 13, N 16. - C. 1204-1205. - A
C nomoupo HK-cnextpockonu, CKaHHpyoOlWell M mpocBednBaoLLeit
NCKTPOHRON  MHKPOCKONHH, ~3RCPrONHCIEPCHORHOM COEKTPOCKONHH H
AHPAKUHH PEHTIEHOBCKHX Jyuell HcenenoBano OOTyYeHHE TOHKHX IUIEHOK
CHJIHIHAA HHOGHA Ha MONIOXKaX H3 KPEMHHA H KBapIa MCTOIOM XHM.
OCaXJeHHS H3 ra3. ¢asbl C HCHONBIOBaHHeM Si[2]CI[6) xak mcTowmmKa .
KpeMmuns H NbCI[S] xak HcTouHHKa MeTawra, Tonyuennsie mienkn 6pun
TIO/IMKPHCT. C pasMepoM 3epHa 0,5 MKM M COCTOSIH M3 cMmech PaVTHIHBIX
KpHCT. a3 rexcarom. NbSi[2] u’ '6eTa-Nb[5]Si[3]. Ortmocut. xon-pa
PavHYHbIX (a3 B CMECH ClleOBaH npasiny das. Ipemtoxen Mexanmam p-
nHH 06pajoBaHAN IIEHOK CHIHOAAA HHOGHS.. Meronst ocaxnenus.
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F: NbSi2

Pl

463107, OcaxnmcHHe  TOHKHX  IUICHOK  CHJIHUHARA  HHOOHS M3
IeKCaxJIOpAHCHIaHa H NeHTaxiopuaa Huobus. Deposition of niobium silicide
thin films from hexachlorodisilane and niobium pentachloride / Cheng W. S.,
Lee C. Y. // J. Mater. Sci. Lett. - 1994. - 13, N 16. - C. 1204-1205. - Aurn.
C nomounsio HK-cnextpockonuu, ckanupyoweii M  npocseunsalowieit
AIEKTPOHHOl MHKDOCKONHH, 3HEPrOAHCIEPCHOHHON CHEKTPOCKONMHH H
aupaKUHH PEHTIEHOBCKHX Jiyueil HCCNENOBAHO MONYYEHHE TOHKHX IUIEHOK
CHIHUHAA HHOGHS Ha MONIOKKAX H3 KPEMHHS H KBapUa METOIOM XHM.
ocaxneHHs M3 ra3. ¢assl ¢ ucnons3oBanneM Si[2]CI[6] Kak ucTouHHKa
kpemuna H NbCI[S] xak ncrounnka Metanna. ITonyyenuble IWeHKH GbulH

K. 7GGENY.



NOMHKPHCT. ¢ pasMepoM 3cpna 0,5 MKM H COCTOSUTH H3 CMCCH PasmHIHbX
kpHcT. a3 rexcaros. NbSi[2] u ‘'Gera-Nb[5]Si[3]. OrtHOCHT. xXon-Ba
pauHynbIX- a3 B CMECH CJICAOBANH NPaBHIY ¢a3. [Ipeatoxen MexaHH3M p-
nnn 06pa3oBaHHsA IWIEHOK CHIHIHAA AHO6HSA.. MeToNBI OCaxX/eHHs.
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7G99

- 130: 319344v Low temperature specific heat of NbSi Anderson
insulator measured by cryogenic bolometry. Mamieros, S.; Berge,
L.; Juillard, A.; Dumoulin, L. (Centre de Spectrometrie Nucleaire et
de Spectrometriec de Masse, Bat. 108, 91405 Orsay, Fr.). Physica B

" (Amsterdam) 1999, 259—-261, 862—863 (Eng), Elsevier Science B.V.. In

a study of the properties of composite cryogenic bolometers using an
amorphous metal-semiconductor thin film as sensor, the authors deduced
the ‘Nbg ¢Sig; s (NbSi) Anderson insulator sp. heat. The results are
model-dependent, but agree with those obtained by direct measure-
ments. The behavior obsd. for NbSi is identical to that found for Si:P,
suggesting that it is universal for Anderson insulators.
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