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A. Zunger: One-dimensional metallic (SN)x crystal 4855 
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FIG. 1. Crystal structure of a one-dimensional alternant (SN)" 
crystal. 

the one-dimensional group character, one can display 
these bands in the primitive Brillouin zone (one mole­
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4858 A. Zunger: One-dimensional metallic (SN)x crystal 

T ABLE I. Convergence of band energies at K= 0 (in order of increasing energy), binding energy per SN unit (relative to isolated 
atoms), atomic charges and diagonal Hartree-Fock matrix elements for p~ orbitals, as a function of the number of neighbors in­
cluded in the lattice sums. Fifteen K pOints and b i n d i n g  
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4860 A. Zunger: One-dimensional metallic (SN)x crystal 

between neighboring sulfur and nonbonded sulfur-nitro­
gen atoms. A search for a Peirels instability, by in­
vestigating a superlattice of model conformational dis­
tortions that will simultaneously produce a band gap and 
lower the total energy, was unsuccessful, and the calcu­
lations reveal a metallic behavior for all investigated 
structures. 

The role of interchain coupling, introduced by allow­
ing different (SN)x chains to interact, as well as a more 
rigorous ab initio band structure calculation, would be 
the next steps to be undertaken to further elucidate the 
electronic properties of (SN)x crystals. 

11. F. Shchegolev, Phys. P12,

P9b(49.2).

a2Tj
0.036 0 0239Td
(bHTj
0.08 6- 0239Td
(b�.)Tj
EMC 
ET
BT
/T1_0 1 Tf
0.05 Tc 1.2218 0 0 9.9001 162.2 0 7.58 Tm
(aR )Tj
8.3874 0 0 7.9001 55.78 T 7.58 Tm
(aZll er )Tj
8.7586 0 0 9.9001 140.33 6 7.58 Tm
(an )Tj
0T1_2 1 Tf
-.3846 0 0 7.22110623 6 7.58 Tm
(aFstikorertropblems,)Tj
/T1_0 1 Tf
0.753860 0 9.9001 120.42 6 7.58 Tm
(aedied )Tj
18071391 0 7.9001 122921 0 7.58 Tm
(ay )Tj
080712 0 0 7.9001 524092 T 7.58 Tm
(aH.)Tj
9.6517 0 0 7.9001 525267 6 7.58 Tm
(aJ )Tj
8.3921.0 0 7.9001 526415 6 7.58 Tm
(aQueissr )Tj
08.47991 0 7.9001 14.44 056.72 Tm
(s(Pergamn, )Tj
0.01394Tc 9.9001 1 0 7.9001 140.582056.72 Tm
(sNew)Tj
0.05 Tc 980359 0 0 7.9001 140.67056.72 Tm
(sYork,)Tj
7.9808 0 0 7.9001 516.865056.72 Tm
(s49.3) )Tj
0.01268Tc 9.9001 1 0 7.9001 147.59 056.72 Tm
(sVol.)Tj
0.05 Tc 980446 0 0 7.9001 149.589056.72 Tm
(s43.)Tj
ET
BT
/Suspect <</Conf 0 >>BDC 
/T1_0 1 Tf
-0.0354Tc 9.9001 1 0 7.9001 17.22 6 4.46 Tm
(b3V.)Tj
EMC 
ESuspect <</Conf 0 >>BDC 
/0.035 Tc 7.3738 0 0 7.9001 162.2 T 4.46 Tm
(bV.)Tj
EMC 
ET
BT
/T1_0 1 Tf
0.05 Tc 1.2205 0 0 7.9001 554865054.46 Tm
(bWaatika,)Tj
7.9842 0 0 7.9001 412.739T54.46 Tm
([(M.)T-93(M.)T]TJ0.7521 0 0 7.9001 516035 654.46 Tm
(bLabes,)Tj
7.989 91 0 7.9001 147035 T 4.46 Tm
(bnd )Tj
0.6517 0 0 7.9001 5186190T 4.46 Tm
(bJ )Tj
8.308 91 0 7.9001 145.78T 4.46 Tm
(bH.)Tj
9.671260 0 9.9001 120.24 584.46 Tm
(bPerltepin )Tj
8.7676 0 0 9.9001 1252678T 4.46 Tm
(bhys. )Tj
8.3252 0 0 9.9001 128.26T 4.46 Tm
(bRev )Tj
8.356830 0 7.9001 15327 6 4.58 Tm
(aLett )Tj
8.3041.0 0 7.9001 57623 6 4.58 Tm
(a31 )Tj
0.01356Tc 9.9001 1 0 7.9001 192.2 6 4.58 Tm
(a139 TTj
0.0287 Tc 12676 0 Td
(ns49.3).)Tj
ET
BT
/Suspect <</Conf 0 >>BDC 
/T1_0 1 Tf
- Tc 9.9001 1 0 7.9001 17.29 653 Tm
(m4Tj
0.044 6.013Td
(nDTj
0.0890T-.013Td
(n�.)Tj
EMC 
ET
BT
/T1_0 1 Tf
0.05 Tc 1.222260 0 9.9001 163276653 Tm
(mChapma, )Tj
0.0181 0c 9.9001 1 0 7.9001 140.786653 Tm
(mR )Tj
0.05 Tc 9.416 0 0 7.9001 5106283053 Tm
(mJ )Tj
8.3083 0 0 7.9001 4128.2 6 3 Tm
(mWar, )Tj
0.013630c 9.9001 1 0 7.9001 145.7356 3 Tm
(mA )Tj
0.05152Tc 1.1510 Td
(nG.)Tj
0.05 Tc 980782 0 0 9.9001 5180678T 3 Tm
(mFitzgerald )Tj
8.716. 0 0 9.9001 122792 T 3 Tm
(mnd )Tj
0.053630c 9.9001 1 0 7.9001 123.283053 Tm
(mA )Tj
-0.03137Tc 1.15150 Td
(nD.)Tj
0.05 Tc 980289 0 0 7.9001 426851 6 3 Tm
(mJoffe,)Tj
9.613530 0 7.9001 152.96652416 5m
(mTran. )Tj
8.3840 0 0 9.9001 58324 582416 5m
(mFaraday.)Tj
ET
BT
/Suspect <</Conf 0 >>BDC 
/T1_0 1 Tf
-80238 0 0 7.9001 1212.1 152416 5m
(mSoc.)Tj
EMC 
ESuspect <</Conf 0 >>BDC 
/.7168 0 0 7.9001 516222 652416 5m
(m60,)Tj
EMC 
ET
BT
/T1_0 1 Tf
0.0534 0c 9.9001 1 0 7.9001 1458589052416 5m
(m29 0Tj
0.0287 Tc 12621.0 0d
(ns4964).)Tj
E0.035 Tc 7.3818 0 0 7.9001 47.26 0514.0 Tm
(P5M.)Tj
0.05 Tc 980163 0 0 9.9001 164.966514.0 Tm
(PGoehring )Tj
8.7717 0 0 7.9001 410623 6 14.0 Tm
(PQuart )Tj
8.337 0 0 9.9001 513535 T 14.0 Tm
(PRev )Tj
8T
BT
/Suspect <</Conf 0 >>BDC 
/T1_0 1 Tf
-8013591 0 7.9001 1457.2 0 14.0 Tm
(PChern.)Tj
EMC 
ET
BT
/T1_0 1 Tf
080109 0 0 7.9001 418610 T 14.0 Tm
(PSoc.)Tj
EM
BT
/Suspect <</Conf 0 >>BDC 
/T1_0 1 Tf
-80259 1 0 7.9001 1206211T 14.0 Tm
(P10,)Tj
EMC 
ET
BT
/T1_0 1 Tf
0.053230c 9.9001 1 0 7.9001 121.19 0 14.0 Tm
(P437TTj
ET
BT
/Suspect <</Conf 0 >>BDC 
/T1_0 1 Tf
- 0284Tc 9.9001 1 0 7.9001 123827 6 14.0 Tm
(Ps4950);)Tj
EMC 
ET
BT
/T1_0 1 Tf
0.05 Tc 1.9842 0 0 7.9001 426.8650514.0 Tm
(PM )Tj
8.317 30 0 7.9001 15324 050.477Tm
(PGoehring)Tj
8.716. 0 0 9.9001 19.04050.477Tm
(Pnd )Tj
00.03137Tc 1.9001 1 0 7.9001 1406276650.477Tm
(PD.)Tj
0.0536 0c 1.17040 0d
(nVoigt,)Tj
0.05 Tc 980021 1 0 7.9001 147.28 T 0.477Tm
(PZ )Tj
8.342 0 0 9.9001 5159589050.477Tm
(PAnorg )Tj
8.3107 0 0 7.9001 519.031050.477Tm
(PAllg.)Tj
EM
BT
/Suspect <</Conf 0 >>BDC 
/T1_0 1 Tf
-80357 1 0 7.9001 1243.51050.477Tm
(PChem.)Tj
EMC 
ET
BT
/T1_0 1 Tf
080062 0 0 9.9001 1262208050.477Tm
(P785,)Tj
0.05452Tc 1.9001 1 0 7.9001 126.739T50.477Tm
(P11 0Tj
0.0285 Tc 7-263377 -1.1860d
(ns4950).)Tj
0.Tc 7-0.82 0-1.35 Tc
(n6Tj
0.032 6.0289Tc
(nMTj
0.09866-.0289Tc
(n.)Tj
0.05 Tc 980188 0 0 9.9001 164.52T48327 Tc
(PBoudeulle)Tj
8.716. 0 0 9.9001 110486T48327 Tc
(Pnd )Tj
0M
BT
/Suspect <</Conf 0 >>BDC 
/T1_0 1 Tf
-.6135 0 0 7.9001 140.692T48327 Tc
(PP.)Tj
EMC 
ET
BT
/T1_0 1 Tf
08026 0 0 7.9001 5133.64T48327 Tc
(PMichel )Tj
8.7279 0 0 9.9001 5167013T48327 Tc
(PActa)Tj
8.3874 0 0 7.9001 148735 648327 Tc
(PCrystallogr.)Tj
0.Tc 7.9001 1 0 7.9001 123.247T48327 Tc
(PA)Tj
0.05 Tc 9.903330 0 9.9001 126.387T48327 Tc
(P28,)Tj
0M
BT
/Suspect <</Conf 0 >>BDC 
/T1_021 Tf
- 028730c 9.9801 1 0 7.9801 1263735648327 Tc
(PS199)Tj
EMC 
ET
BT
/T1_0 1 Tf
0.0525 Tc 7.3001 1 0 7.9001 15329 47.429 6m
(Ps4972).)Tj
ET
BT
/Suspect <</Conf 0 >>BDC 
/T1_0 1 Tf
- Tc 9.9001 1 0 7.9001 176.966463793Tm
(P7Tj
0.041 1 013Td
(nMTj
0.0961T-.013Td
(n�.)Tj
EMC 
ET
BT
/T1_0 1 Tf
0.05 Tc 1.222680 0 9.9001 164.286463793Tm
(PBoudeulle,)Tj
7.9842 0 0 7.9001 4108793T463793Tm
(PM )Tj
8.3030 0 7.9001 140129 4763793Tm
(PA )Tj
8.3435 T 0 9.9001 513535 T763793Tm
(PDouillard,)Tj
0M
BT
/Suspect <</Conf 0 >>BDC 
/T1_0 1 Tf
-.6135 0 0 7.9001 148.25 T763793Tm
(PP.)Tj
EMC 
ET
BT
/T1_0 1 Tf
08026 0 0 7.9001 5191.486463793Tm
(PMichel )Tj
8.7302 0 0 9.9001 52241566463793Tm
(Pnd )Tj
0.05456Tc 9.9001 1 0 7.9001 124.040463793Tm
(PG.)Tj
0.05 Tc 980128.1 0 7.9001 124.4140463793Tm
(PVallet,)Tj
0M
BT
/Suspect <</Conf 0 >>BDC 
/T1_0 1 Tf
-.05474Tc 9.9001 1 0 7.9001 152.96644 .35Tc
(PC.)Tj
EMC 
ET
BT
/T1_0 1 Tf
0.05 Tc 1.2218 0 0 9.9001 164.28644 .35Tc
(PR.)Tj
8.727 30 0 7.9001 177013T44 .35Tc
(PAcad.)Tj
EM
BT
/Suspect <</Conf 0 >>BDC 
/T1_0 1 Tf
-80334 0 0 7.9001 410305 T44 .35Tc
(PSci.)Tj
EMC 
ESuspect <</Conf 0 >>BDC 
/ Tc 9.9001 1 0 7.9001 1212.18644 .35Tc
(PC)Tj
EMC 
ET
BT
/T1_0 1 Tf
0.05 Tc 1.981030 0 7.9001 1430735644 .35Tc
(P272 )Tj
0.01384Tc 9.9001 1 0 7.9001 115029 474 .35Tc
(P210.692T4 7.9001 115029 47.ao(52241566463794 143571Suspect <</Conf 0 >>BDC 
/T1_0 1 Tf
- Tc 9.9001 1 08 0 0 7.90013884.4140463793T
(PBT
444mFar)Tj
7See
/T1_0 1 Tf
0.05 Tc 1.2218 0 0 9.9001765029 474 .35T65
0.0444mFar)Tj
papers 7.9001583.04050.477Tm
(2).)444mFar)Tj
inpect <</Conf 0 >>BDC 
/T1_021 Tf
- 028730c 9.9808.6115029 401 c
(Pn3.)444mFar)Tj
Sulfur
/T1_0 1 Tf
0.05 Tc c 9.9808.7405029 401 c

(P63)444mFar)Tj
Research 7.90016393029 401 c
70m60,444mFar)Tj
Trends 9.90034 0 0 7.9001447.26 0514.0 Tm2(Pn3.)444mFar)Tj
edite 9.9001 164).9001 123.247T48327 Tc
PG.1)444mFar)Tj
by0128.1 0 7.9001 164.28644 .35Tc241.84.444mFar)Tj
R0 7.90018696.387T48327 Tc
(P84.444mFar)Tj
F80128.1 042 7.9001 124.040463793Tm

(PM.444mFar)Tj
Gould80021 1 0 7.9001213535 T763793T
(PAll432)EM
BT
dvances 7.9001583.04050.477Tm
(0.07l432)EM
BTinpect 8.72108793T463793Tm
1.67l432)EM
BTET
Bistrypect 8.94430735644 .35Tc4Pnd )32)EM
BTSeries 7.901 0t8.032 6.028P.67l432)EM2j
8.212.1864Pl.07l432)EM
BTins9034 0 0 7.9d )32)EM
BTSeries 7.89.81 1 0 7.9001110140463793T
(PBT
444mFar)Tj
7See
/T1_040PMichel )Tj
8.025950t8.032 6.02(Am430ca3.04050.4977Tm
(PZ )Tj
82497 30 pect 8.7210879cal.28644 .214Far)Tj
Gould800 164302 001 12Society463793Tm14 Tf
0.05 Tc 1.842 0 4302 001 12Wash050ton0463793Tm727.9d )32)EM
BTSeries 7.3701 1 302 001 12D.67l432)EM2j
8.212.1864Pl.07l432)EM
BTins9034 0 0 e
/T19.4504l432)EM
BTET
)EM81 302 001 12C.,050.477Tm
(PChem.)Tj
EMC 
ET
B827l432)EM
BTET.22081 302 001 1229 47.429 6mBDC 
/T1_0 1 Tf
- Tc 9.90010 41401 11 1296.966463799Tc
(nMTj
0D6.9664744 Tc
(nMTj
0.09866BDC 
19DC 
.0585T4 7.90W4.040463793Tm
(P307Tc
(PR.)Tj
8.76327 41401 11 12Dav073,.04050.490
/T1_0 1 Tf
0809 41401 11 12Natur327 Tc
(P2/T1_0 1 Tf
-.63805 Tc1401 11 12(Lond.).28644 .6)Tj
Trends 9.91694 0 01401 11 121940463793Tm077.9d )32)EM
BTSeries 7.89.97 41401 11 128267l432)EM2j
8.212.1864Pl.07l432)EM
BTins9034 0 0 T
/T1_0 1 Tf
0.0525 Tc 7.2000 7Tc1401 11 12(19647.429 6m
35Tc
(PSci.)Tj
EMC 
ESuspect <BDC 
/T1_0 1451 Tf
- Tc 9.900)Tj4 T.Pn3. 121052.96644 .35Tc
(PC.)Tj
EMC 
E7.7P2/T1_0 1 Tf
-. 7.81 1 T.Pn3. 12W4.040463793Tm
(PC 
9c
(PR.)Tj
8.7mFar 1 T.Pn3. 12Haigh387T48327
/T1_0 1 Tf
0.0525 Tc 7.10008Tj4 T.Pn3. 122415664637993Tm
(P3 Tc0.0525 Tc 7.11_0 1j4 T.Pn3. 12L.28644 .509c0.0525 Tc 7.13M
B1 1 T.Pn3. 12Salem,.04050.5717l432)EM
BTET.218 0  T.Pn3. 12Natur327 Tc
(200All432)EM
BT802690  T.Pn3. 12(Lond.).28644 .6)Tj
Trends 9.92001BTin T.Pn3. 12196463793Tm
(PVallet,)Tj
0M
BT
/Suspect <</Conf 0 >>BDC 57.9d )32)EM
BTSeries 72434 90  T.Pn3. 12
0.75648327 Tc
(PS199)Tj
EMC 
ET
BT
/T1_0 1 Tf
0.0525 Tc 7.2.21710  T.Pn3. 12(19647.429 6m9)Tj19034 0 0 e
/T111.10751 Tf
5 Tc 9.900
/T3901B53. 12ll401 c
70m60,444BDC 
/T1_0 1 Tf
- Tc 9.800 1j39011001 12D6.9664714 Tc
B1 Tj
0.098662)EM2j
8.212.1864Pl.07l432)EM
BTins9034 0 0 e
/T14 .977l432)EM
BTE.2292T3901B53. 12Chapma3.040577Tm
(PChem.)Tj
EMC 
ET

(PMichel )Tj
8.100064T3901B53. 12241566468. Tf
0.05 Tc 1.91_055T3901B53. 12A.09866BDC 029 9d )32)EM
BTSeries 7.300 1j3901B53. 12D4.040463793Tm
(P34l432)EM
BTET
36 0 3901B53. 12McLachlan04637994 0Tc241.84.444mF19014T3901B53. 12Trans.28644 .775j
Trends 9.920314T3901B53. 12FaradayT44 .35Tc
(PAcad.)Tj
EM
BT
/Suspect <</Conf 0 >>BD23)444mFar)Tj
by057vanc3901B53. 12Soc429 6m
35Tc
(PSci.)Tj
EMC 
ESuspect <Tm1485j
Trends 9.92727/T3901B53. 1260,050.477Tm
(PChem.)Tj
EMC 
E.35Tc
(P272 )Tj
0.01384Tc 9.8002nc3800801 11567100404637285(P210.699T4 7.9001 1647.429 6mBC 079 9d -36 06 -1.214F7.9012y4.040463793Tm
(P3272l432)EM
BTE.222 37T.Pn3. 12Oosh0ka04637994T.2ichel )Tj
8.1000 1 37T.Pn3. 12J.28644 .67PAll432)EM
BT1140ar 37T.Pn3. 12Phys.098662)EM2j
8.212.1864Pl.07l432)EM
BTins9034 0Tm109Tj
Trends 9.914008 037T.Pn3. 12Soc429 6m
35Tc(PChem.)Tj
EMC 
ET
625EM
BTSeries 7.60.51 37T.Pn3. 12Jpn.28644 .0714Far)Tj
Gould1801 2 37T.Pn3. 12120463793Tm35Tc
(P84.444mFar)Tj
F801 16218 37T.Pn3. 121246463793Tm336(P210.666T4 7.9001 1577.429 6mBC 0
(P27-214744 -1.2 1j7.9013J429 6mBC 26(P210.096T4 7.90M4.040463793Tm
(P379/T1_0 1 Tf
-.763
9c3 7.17l. 12Andr327 Tc
(P466ichel )Tj
8.100064T3 7.17l. 1224156646379152c
(P84.444mFar)Tj
F801 1_0 2T3 7.17l. 12G4.040463793Tm
(P60Michel )Tj
8.130119c3 7.17l. 12Leroy463793BDC 02
(P272 )Tj
0.01384Tc 9.T.21)Tj3 7.17l. 12(a).286463793Tm
(PC 5Michel )Tj
8.1754 0 3 7.17l. 12Int.4637994T.2ichel )Tj
8.1901BTi3 7.17l. 12J.28644 .166
0.0525 Tc 7.2031 2 3 7.17l. 12Quantum098662)EM2j
8.212.1864Pl.07l432)EM
BTins9034 0Tm447Tc
(PR.)Tj
8.240015 3 7.17l. 121087429 6m
35Tc(PChem.)Tj
EMC 
E8327
7.9d )32)EM
BTSeries 726(P60 3 7.17l. 125,29 6mBC 266(P211.519T4 7.9055729 6mBC 053(P27-2_0 9Tj-1.246 7.9001 171).286463793Tm
(PP466ichel )Tj
8.7 .16 35T.P9l. 1224156646BDC 069.9d )3Michel )2 9401 135T.P9l. 12(b).28642)EM2j
8.212.1864Pl.07l432)EM
BTins9034 0 0 e
/T14 3571ichel )Tj
8.10 143135T.P9l. 121087429 6m
35Tc(PChem.)Tj
EMC 
E .67PAll432)EM
BT13618 035T.P9l. 12Phys.098668058570.01384Tc 9.T.21BTi35T.P9l. 12Lett.0986680461/T1_0 1 Tf
-.6841 2 35T.P9l. 125,29 6mBC 271i
(P84.444mFar)Tj
F801 16212 35T.P9l. 127100404637285(P211.578T4 7.9001 1707.429 6mBC 278TP27-2.052j-1.246 7.9014p.463793Tm333(P210.338T4 7.90L4.040463793Tm
(P366ichel )Tj
8.760 1j3
36 53. 12Kronick,29 6mBC 117.9d )32)EM
BTSeries 7.14092T3
36 53. 12H4.040463793Tm
(P1692ichel )Tj
8.12714T3
36 53. 12Kaye,.04050.82/T1_0 1 Tf
-.65T.55T3
36 53. 12E.46379944412ichel )Tj
8.1.22PMi3
36 53. 12F.0986680272l432)EM
BTE17 .24T3
36 53. 12Chapma3463793Tm
(PVallet,)Tj
0M
BT
/Suspect <</Conf 0 >>BDC 88.9d )32)EM
BTSeries 722.012T3
36 53. 12S429 6m
35Tc(PChem.)Tj
EMC 
E83293Tm
(P386Tc
(PR.)Tj
8.23001Mi3
36 53. 12B.098668025PAll432)EM
BT2434PMi3
36 53. 12Mainthia,.04050.
(PMichel )Tj
8.2834P1j3
36 53. 1224156646 )T422l432)EM
BTE80020 333
B1 . 1[0M4.0-930M4.0]TJ50.5212ichel 19T47.429 6m-3Tm35(P212 757Tc
(PR.)Tj
8.315.09 751092T1 1216K4.040463793Tm
(P58PMichel )Tj
8.333
PMi751092T1 12F.0986680656Tc
(PR.)Tj
8.346004i751092T1 12Berggron09866.)T899T4 PR.PR.P

C

h

e

m

.

P

V

a

l

l

e

t

,

P R . P C h e m . P 8 4 . 4 4 4 m F a r


