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m Chemical freeze—out in the T—u, plane

20 and 80 AGeV yields also fitted
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FIG. 13: Measured (K*)/(r*)ratio as a function of the fitted baryon-chemical potential. The full square dot is a preliminary
full phase space measurement in Au-Au collisions at /s, = 200 GeV [37] and the error is only statistical; the arrow on the
left signifies that its associated baryon chemical potential is lower than that estimated at /3, = 130 GeV [11] used here.
For the SPS energy points the statistical errors are indicated with solid lines, while the contribution of the common systematic
error is shown as a dotted line. Also shown the theoretical values for a hadron gas along the fitted chemical freeze-out curve
shown in fig. 11, for different values of vs.
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* K/r fluctuations increase towards lower beam energy
+ Significant enhancement over hadronic cascade model

* p/n fluctuations are negative
* indicates a strong contribution from resonance decays

Quark Matter 2004 Christof Roland / MIT January 2004
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o wolor lsttice &CD tmk'ﬂ‘msu.)

BUT: if you take A as given
(ie +regt as a.pamu\c'br whoSe
Value kuowu ot ordar of m«suh‘uk
lCVel) then mauy pkﬂs;u( Propertia
calculable n ferms of A.
Eq: specific heat, +he rna conduchivity,
hdex ot n@mc#on, neuttiue apa(.;'/'g,
neuhine emigsivity, shesr viscasity,

bulk viscosity, ...

rHam‘, of tuete described w 'ty an
e5S eckive R eld Hheory dfor e Gollbeue

bosons, whose paraw ekers are deteriued
by O




INTERMEDIATE DENS/TY QUAR MiTiRy

e Ms 1w porhudt

o For ofiextaton, cousider noniuteracting
quatks, MysMmd=o Mg 20, mpoge
electrical neutre lity aud weak egbm :

PF

Pr
7

PE
ms

¢ Tn nowint erachig g uark mabber, Sp_ = gs.
/A

s Motivates result that (FL

. y
pa‘w‘mz "brea ks’ when %: > A??
oA’ﬁo, ohen CFEL “bf‘aks", AD t'OS'lAuQ(

{udD> paiting either, A)ford , kR




W RAT REPLACES cFL, AT LOWER p?
We don't het know...

We do know: M
o CFL p..\r'm% s unstable once /4( .
( AlSord Koovaris KR) 24

avd stable Sor lamger .
o 2. TS A large ewough ¢ Ms not ‘oo
large, CFL quack mather 1 stable
all +ne way down o +ransiHon

+o nuclear maher,

T !ﬁ'. M;=3°° “Gv
\ A 12 HeV
\@: of
— — Jr Mg = 200 MeY
A> ST MeV
QLUESTIONS!

What 1§ less $ymue+f'ncnl(3 Paiced
quark matter whervenes? Ie, what
are properties of quaric mather with
<Mt/ ?

Whet ate agtto pt«,s)m( ons @4, Sences :F
neutton stars hove CFL cores 7




LESS SYHMETRICALY PAIRED Q.M |

Gopless CFL Phase 7
- qu h;sm-\- A..;Hva phase within a
S‘Pa‘\‘\a\la uniform ansate
- nice Detinctive astrop h%s’ml
$'lana+\4f€ ( Mord Tohwan: Kouveris Kund, KE\

- unstable to curfents =» homosenei'l-a
(H'uu% Shov kovy; Cus el buoni et o,
(,-‘\aunak'us Ren p Rubkushima ,.)

CﬂaS‘\‘u\\ we (olor s"‘? eron At {3 ?

- Mok ke the answer, but:

- until recestly, arayzed ovly in
2-Slayo® se*'\"\wa , without iwposing
ne utrality

- Potertial Hor a,s'H‘ppkca;‘,Q( siq nakates,
(AlSord Bowers kR) but wot yet
aualy e suSSiciedtly do Say

how a\ﬁ"md"\og




THE GAPLESS C(FL PHASE

» Al Q@ gquarks still Pair, with same
partnics as befere, BUT:
- 8. <D <A 3
- 4uwere are shells n momen i
space con'ht'm'ma ung'ﬂ'eﬂ quar(‘s
By for some momenta , Sind
nd c;,w.rks with ho 35‘
¢;m|c.s wikh whick to pail.
- bd - 4s pd\("\ua A‘\‘(‘MP'\'J5
Fermit suruces split.
- Nongero dens'hy of electrons
need of do manfsin ﬂu"\'ﬂ“"j
- CFL > «3C.FL. dcans Fion 1S
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=25 :
§ - CFL
B} —
2151 e 28, -
z M
;‘310—""3“ i
S | densi
]
& 5 -
0_...|..11:.l..|....|....,..
0 25 50 75 100 125 15(
M_%/u [MeV
\,>. L:\\[m-\-v]«"-mi»m o
\S ayoyless . Sane uabrob [



5CF£_L DIS PeRstN RELATIONS

L
=

gy [é\/IeV]

oS
(—

ExciLation Ener
&

T 280 500
ppe PIMeV] ppa
s conventional linear dispersion felfions For
aapless Fermions at +ap momenta (with
unpaited quarks between these momeuta)
s unconventional “araping” dispersion relation
'Pt‘ac-l-'wa((y q«mdra{vic ,at a +uWitd momentum
- characteristic of and unigue to gCFL
- due to the way electric neutrality 15
maintained , not dueto any fine Fenisg
~aud, has consequences....

540




gCFL INSTABILITY

Beloce schophysical BDServetions
hove hed a Chaue To rite 4o the

¢ hall enoe o N\'\V\a ot The
Presence of 3CFL quarl matfer,

Hueorists have done So First :
The 5“"- ? hase has a-“Masue'('ic

ns hub Ma > % H'uus Skwka\d;’ Cosulbucni éd
Frawnakis Ren !, F\J&us“'mm)

2D T+ can lower s énegy by +w"“'§

on curctents,

BUT: around stute of a systew hes
Nox current ., ( Rlock's Hheoren)

So: +he mstubility tells «s there
must be some lower enddy phete,
but does uet Tell ws what.

e Nox 28( or vatiauts. Not « wmired Phese
. Currents hint we should revisit....
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Cha“eng' . Find o phese
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ENUVMERATION OF (soME) PossiBluyTi
e O

¢ For ‘04‘32 CM“S‘\ Acg‘_ ’ ?hﬂie

A adfam s just
Lﬁ

Furthernore, a.v.%mr\'\na CFL
Phase by totuking CFL condensdte
n K° - direction delass +he
onset ok 64?\0;5\«0&5 ( and +he
ok rendaut Put g(c) Bn a Sactor
of Y3 Lryieosk: Schiker; Keyjoutsi Yowuod,
(2! Vorbes

o For smaller A C'Pl'ecd'mg plot
Wes for Mg, 226 Mel) 4CFL
bests 25C , mived phages, ...,
but 1 unsteble. Fo whet7



o 25¢ phase? (4440 5 4, =4,%0)
-4 of 4 g uacks paif, Others May
Pair with Smell (~ hV)
Spin-one 4aps v iheresting
Ow$ €q,uen¢ £S5 (Gt Shovkovy;
Asu'\u\‘t & aly )
- Can atise On phuse diagrew 1
Am not oo htae and wot
doo Swall, (Rister e“'a‘)
- qeneraly aet aCFL fey ion also,
Se tWs 15 uot a Sull auswer
e Phase Coex'b'\'WC'?c .
- a\lweys 1hle & you are willing
-l:' ur‘coe,x\s-l-'ms ck¢¢3¢& and

Bedaaue Cul da ﬁu k\
Cc\gfql Phases . (applid here:, l:sorb:eg

- loex\stewe J dMJ'%oA bu{' (o(orl.“
phases Can Tesolve "q2sC Puvdle
m 2-Slovor QcD (Reddy Rupak) but

ot ACFL puztle wm 3~ Flavor 6D
( AlSord Kouvesis K.R)



VE WS
Nice > Spleovar, Stuits, Lokmer, 'Sl“ucr' t-r«u«r-, Cord e
astro pl [oSOB0D (appapr—biswaek)

A wlsar (named PSR To751+1507)
with mags

M:= 2.1 to.2 sslar masses
Lo < M L2 o 95% con fiden co

cA 3.5 ms pulsar ‘'ma 6.3 he orit

aound a 0.19 Solar muss ohite Jubrf

* Over 0 yOaps of observedion, the 6.3hr
orbit hus Slowed by 1.6 £ 2.5 MS [

due +o @nvi%omd Wave ewission,
. Shup\ra dclm/ Measu\‘d- No aecﬂ"‘icm
Masg traugter , or X-rtay @wmission.
o i€ g ng oold. plered, as cleau s the
best previows mass measurements. And,
the ermor bar will shrnl like

(1 [durodion of cbservation)” ¥

cef Mys € 93 Mo (SHSS wuclar E"gf»‘%-h

€51 Mus with o uark core <(1-9-2.0) Mg bers Rl




Ny=3: CoLoR- FLAVOR Lockivg

Alfor
Condensate pairs quories of all 'Kk

Wileg
colors % Flavors :

/
Md-du-udsdu +ds -5 -5 +sd+su-us

Locks SUC3),,. Ho Su(3) .

‘e SUCB)(° 1% o Symmr"rs,

lor + |
;'\Milarlg, condensate ot R -q uark;

locks SUCR) o to SUlg .
lesult ¢

SQ(chor-bL-t-: U::roken .?SC‘H\Q

_hie Wi edr rolsen., “EmM" +

: usZ 0 ; e u.nn broken, +»cl ::,:;C,:,;;‘;
b\ other qause 6ymm¢+ries brokey,
JIOTY broken, su.perglu'\d.



A TRAOSPARELOT (NS LATOR

What con +he & -Photon scatter’
6557 No electrons... Auds.-
o +he CEL condensute Felf is
5- ne wettal.
* ONCe WYou include woug ero
q uark massos, all

oxcitations w:-H\ é"#o are

Ma €S1Ve »
® . Sﬂf T ¢4 M"S“""S"’ 'RC-;'I'U"""H
with & do
*-
liﬁn\a a kaon

the CFL lesg 19 tran sparouf
Jo the & -photon. I+ s a

&'-W"Suld‘"ﬂ“, w)ith some Index
o0& refrac Hion ™ 2 (



TLLu
MINATINGE (EL QUARK MATTER

s '

'm (Pl P
4 :SC, and Shoue b'sh‘f on It :

N YL

Q- , + ‘\ “ "
s 9

n - Yo ,u"
=1 r & 250 (Lkw, Mouuel)

Find Sin ¢
sn

E!p\u'o"' ex

prossions iwterys b N, 8
Soc feSloction & reSracHon oS rout
Sor ligut of aither pocsible ‘

polatiration.

- nCFL



T4¢ Sun Yo +hink oF (Dkuw
lenses ' Space, but more likely
applicable v ersion of +his is

wm the slabic limit:

Suppose (Cole of o newtren
star s (FL. How does if respend
+ +the larse static -é it Luds
Fsell in ?

ARSWER: (A16rd, Berges, kR)

4 (found via maguetic b.efls .. )

?ar'.ﬂ'a‘ Meissuer e”oc".-.



Magnetic field solution (sharp boundary)

Stitching together the inside and outside solutions, we find"
the solution. For cosay = 0.5

F

f?fff e iR
1'5‘fffffff+%*TTT'
lffffffns\\\TT
vtttz e
osft t t '+
b bt
ottt Ftot
Lt 1
RN 1t
—1-?7’\\\ "I S A
N S T T T S A N I
‘1'5TT??T1?1‘1f1‘1f'
REANERENERERER

In the real world oy is small, so the field is mostly converted
into () flux by the supercurrents and monopoles, and
penetrates the interior. Only a weak field s excluded.

8

At Sord, Berges, KR



Crysw structures

Candidate crystal structures with P plane waves, specified by their
symmetry group G and Féppl configuration. Bars denote dimensionless
equivalents: 3 = Bdu’, ¥ = yéut, Q = Q/(5pu3Ny) with
Ny = 2ﬁ2/1r2. Quin is the (dimensionless) minimum free energy
at Su = Opy. The phase transition (first order for 3 < 0 and
¥ > 0, second order for 3 > 0 and 5 > 0) occurs at Sp,.

Structure P | G(Féppl) | & 3 . S, /Ay
point L Coould) 0.569 1.637 0 0.754
antipodal pair 2 Biu(iii) 0.138 1.952 0 0.754
triangle 3 Dyn(3) | -1.976 1.687 -0.452 0.872
tetrahedron 4 Fafl3) -5.727 4.350 - -1.655 1.074

pentagon 5 Dsy(5) -13.004 8.386 -5.211 1.607
trigonal bipyramid | 5 | Dy;(131) -11.613 13.913 -1.348 1.085 -

pn agona - i Dsh() -.1 : 822 | -1 s
bipyramid

augmented 3 .
trigonal prism ol ' : = Ml
capped e | e | -68.025 | 106362 4637
square a tiprism | e ‘ o E _

— Typeset by Foill TRX - 17



Unstable structures?

e Ginzburg-Landau instability guarantees a strong first-
order transition at some dp = dpu, > Oplg

o A, €., are large, but cannot be predicted by the
Ginzburg-Landau method |

e Larger instability = more robust ground state (cube has
the most unstable Ginzburg-Landau free energy)

Q(a > a*) Q(a = a*)

2o < ) Q(a = 0)

— Typeset by Foill TEX — 19



# .
u &
Continuous variations _Q_: [ { At"‘P A+ ¥ A o
¥_Fok DIFFERBAVT CRYSTALS W ITH 8 wavgs

e Varying the “height” of a square antiprism

15;370%9)5“4 : ; 10 U
12000 90
9000 30 | /
6000 | 55° 60° 65
3000

\ 6

10° 20° 30° 40° 50° 60° 70° 80° 90°

e Varying the “twist” of a square prism

7(¢)§u4

200 : ;
. !@

©5° 10° 15° 20° 25° 30° (35° 4(}(5’
00}
200} ' sqgare antlprls?m
-300F : cube

400 /

of al 23 cryshul sf'rud-v;res ( au& Heeir
Continupu s ﬁriaﬂu&) we 'MVOS'('iS"-M:
~ Typeset by Foil TEX — CMQE h‘ 3 MDS"' ﬂ(’d‘hve e‘“‘ \6



PUTTIVG THE PHASES To 4&ETHER

QUARL MATTEZ PHAES

aCPL 7 (appears )
LFL- Cras‘l‘a(l me 7
QCFL \Whowoaeneous kaon cod.?
GSyw propin 2 ¥
pop Ms% A

— JecC felﬁfkj de n‘;'é—,



PO

VUCLEAR MATTER

I///////

ML Nuclear 3§ d W) ould
wettec Hotter  have CRL- nacler
Hausrifon,
Smaller B -expaus
wofe ?uark
PosEIA; /i Hes



€20 peoTeey ML PROFILG
do tue surfuce




Poss I1BLE PHASE DIA 6RAMS

- ——

CFL
%' < Ja
<l
g
$ 1/ CFL
<) — pu
} B
\ ? R
gy
= ¢rsg‘umh0 Color
Superwuduc ?

- §CFL + ‘who wogensous Kol
-quar me Her with only -
very smwll uu, Aol s puiting!



TOO MANY Poss | 3/4./7'/55

b= O-C

gﬁ&@l C

n of
Q
gqkaCFL*'r-b
LN i




4

MeV/im?]

Energy Functional

Hs

s = 57 MeV
0.1 5
."/4,1
10 g lt:;i o lv{:v 50 / 60 70
-0.1 i

3

ps =61 MeV

. — 4A 2

A = a'hcrit hcrit = —0.067 a

erit

[Figures include baryon current j g = apg/a K jK]

14



WHRAT 1S 6D ?

44 +M°r6 o& q'wks awel 3"«:«3
W HAT DOES &D DESCR/IBE"

Color less, heay g, hadrens...

Hadrows afe +ee (rather owplictel
g uasi -parkcles of the @D

NAC L WA,
The vacuuwm , whose excitetions

are the hadrons, s Tuerelore
q,u'u'l'! a howtrivial [cougv\““‘“'f;

Claread %}ymme"ﬂa Brel'mgs 5"""“3.
doup\hvs-,...] pka.se of ‘l"ﬂﬂ.-l’hon‘

BUT: Qed s asywptoticlly
free ...



Do OT#HER (s_zzpz.ez:?) PHASES EX /ST

Do other phases exist whese

g ua si particles lbok more like
tue g uarks aud 3luous of the

@ ¢d l.asruusiau ? Aud bek more

like Phases Familiar $ro m Q€D 7

Asbup-l-o'l-fc Lreedom: Quarks aud
aluons wea kly iu"-erad-lns

) when close "-cgtl’ker'

ii) when wteract at large Mo m utiinm,

5u33¢54’s look at high deus}-‘b or
igh ‘emperature.

OR: condensed wmutter physics Teeches

S rom

“s tugt Phases way be 'QM'

S'uupb even gar A @5 5W¢“ as,-é:'



wmw Emergence of dijets w/ increasing p;(assoc) i

- A¢ correlations (not background subtracted)

8 < p,(trig) <15 GeV/c
p;(assoc) > 2 GeV/c

E
3
-
-
E

.

-
-

-

-
e
-

""N
tou,

L L
10 12 14

2’ .Pv (G:Vlc)
d+Au Au+Au, 20-40% Au+Au, 0-5%
43 [ e
Lf 1
! 1M
o u- L 1 L
0 Ad n 0 Ad n

- Narrow peak emerges cleanly above vanishing background

QM 2005 Budapest

Dan Magestro, STAR




“w Emergence of dijets w/ increasing pr(assoc) 7~

- A¢ correlations (not background subtracted) | .
8 < p,(trig) < 15 GeVic a4 %
p,(assoc) > 3 GeVic 4 T
2 4 .n,(G:VIc) 10 12 1
d+Au Au+Au, 20-40% Au+Au, 0-5%
33 [ o]
© 0.
.-lzi’
0.2
ot 1 all I I L I
N ¥ N "

. Narrow peak emerges cleanly above vanishing background

QM 2005 Budapest Dan Magestro, STAR 6



" v  Emergence of dijets w/ increasing p,(assoc) i

- A¢ correlations (not background subtracted) | .

3 ”4

8 < p,(trig) < 15 GeV/c F e,

p;(assoc) > 4 GeVic 4 Bigee.
. p,(Go'Wc) !

d+Au Au+Au, 20-40% Au+Au, 0-5%
° 5
wLF 02

0.1

Ad

- Narrow peak emerges cleanly above vanishing background

QM 2005 Budapest Dan Magestro, STAR 6



-

4w Emergence of dijets w/ increasing p;(assoc) i

F e

- A¢ correlations (not background subtracted)

E
3 .
3
-

8 < p,(trig) < 15 GeVic |
p,(assoc) > 5 GeVlc ‘ 1 Bitee.
] i —— Y
Py (GeVic)
d+Au Au+Au, 20-40% Au+Au, 0-5%
-—lzf 311 0.1 21
0. 0. 0
2.0 JJ‘] 0.0 2.0
:, 1 ﬂ ol L B 1 o
0 Ad n 0 Ab n 0 Ad n

. Narrow peak emerges cleanly above vanishing background

QM 2005 Budapest Dan Magestro, STAR




¥  Emergence of dijets w/ increasing p;(assoc) i

- A¢ correlations (not background subtracted) [ “.
F s
8 < p,(trig) < 15 GeV/c . y
p.(assoc) > 6 GeV/c 1 "*«.,,“‘
2 .pr( G:Vlc) 10 12 14
d+Au Au+Au, 20-40% Au+Au, 0-5%
%|§ 0.1- 0. ‘isjhu 0.
-
g |
1.05: 0.0 ).0
0 L A Fam.t L vt 2 L o
Ad 0 Ab 0 Ad n

- Narrow peak emerges cleanly above vanishing background

QM 2005 Budapest

Dan Magestro, STAR




»»  Emergence of dijets w/ increasing p;(assoc) i

* A¢ correlations (not background subtracted) | -.

8 < p,(trig) < 15 GeV/c
p(assoc) > 8 GeV/c

.
* e

.p' (G..‘Vlc) 1:) "2 14
o .50
- d+Au & Au+Au, 20-40% - Au+Au, 0-5%
43 | e ]
rlzfs.u- 0.04- 204
207 0.04- 02
e ] b . ®i¥
0 0 . 0
Ad “ Ad i Ad *

* Narrow peak emerges cleanly above vanishing background

QM 2005 Budapest Dan Magestro, STAR 6



&4 Path Length Dependence

di-hadron, 20-60% Central Background Subtracted

See J. Bielcikova et al.,

2 | AR Prenmiery ] (nucl-ex/0311007) for
T 02t = sy =200 GeV background derivation
§ [ 2 4<p,(trig)<6 GeVic
= P{assoc)>2 GeVic b ]
% 0- l N q *-*-[:}{:} —.
B ook it R
< 51 o @ Measured |
-0.1L ™ AutAu, in-plane 1
*['* Au+Au, out-of-plane O Reflected

10 1 ) 3 A
K. Filimonov DNPQ3 A ¢ (radians)

Suppression larger out-of-plane

Mike Miller 9 January 2004




o Muau aCfL s not “'“‘3 ap less e '
~ Spin-one tond exsates could Qap The
qepless modes ( #0.3)
- fesulting  agps Swmall, M Caking

dhuk SCFL ’\HS"‘H""'J cetur ng

o o swall but rowren T.(A2

o P-wave Ko-condemsate (Sclaler:, krypen ki)

o Crushilling color superconductor ( m ﬁlk)

- Caw tws hove lowae Q'NQ nérqy
Huan  aCFL , St ofall, aud

loure thaun P-welk K°-wondasate
vl  amy ofuer contenders 7

-possble | T will arque, but net
Aemonstrared,




CRYSTALLINE COLOR SV PER ConDoe T/ T y

AlSord lBomlL)Z‘, Yoroers Kl KR Slwster , Leibouicl kp SLusier
Casulbuoni batto Uaunerelli Vierd.ll, Gaunucelis [iu Reu; Borieys LR,

As s b, & CFL"breaks” before You 3@41‘.
hadronic mather, guark medtter at
mermediate Jens:’ﬁz may have :

Pa'.r:uj bekweoen quaurks wita diffarant P

GOAL: both quarks ha pair on

respective Fermi $Surfeuc es

IDEA: (ocoper pails with mu!n_fuag(

(?*%)"3*;) Sor auy P;

Each pair (as totul rmomenuuw 29

o3| = 12 69 determiued Quersetically

o “pattern”’ of {%‘} oo ? Bouoars ER

¢
o> ~aZ eV
o SPOV LN Oug breaking of totutioual aud
“ran slatione/ Slytasten .

LOEBE i Larkin Ovelinu bov' Fuldle Ferrel/ (1764 cons; el
— His skfe Cor <e48> Pd—‘"")“g corty, Peewe n
lting. Shate wot seeu ‘m tonlensal) watter. Troblea is

3 > orbitel effats, aot just Zeewan. ReD,
(A,',-{—(,‘ en'lLS “'Qawr 2‘-62“*‘“ 5?‘1‘7‘;450 +l—¢f'|8 2«7‘ 7‘5 .é?

. . dncsdal rr,/ fhu*ﬂy'}' -Q'f LDp;/S }&@. /




Basic LOFF idea *

Try Cooper pairs (P, —p +2q)

e total momentum 2q for each and every pair
® each quark at its Fermij surface, even with e # p

® ¢ chosen spontaneously, |q| determined variationally
(result is |q| = g ~ 1.206u)

® condensate forms a ring on each Fermi surface, with
opening angle v, ~ 1, & 2cos™1(0p/q0) = 67.1°

— Typeset by FoilTgX - 6
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MULTIPLE PLAME WAVES

14 Sgs'hu. unsheble fnﬂha‘ﬁou of
| pbue wave , fbis allows g warks
|ta‘ma on one (ing OW e€sc|, = S.
do i, Mk of F-S. fewsins
“updufd . -y

Why wel multiple ‘l" 7 e aueHiple

s ?
Want %o Compare Meuy di Frorest
?055'\5'2 {ﬂ,,‘g ) i 2%, 8
LR PP ;SA e
9. :
oud for ench 1.5 gluwlate 4 and L

f“vz.g, ie erystal structure,
with lowest (L wins,




GINBRURG - LAMDAU

For A « b, , ce for S/,,-ag/u,’
the dree aneray (L Qu be evaluatel
onder - by-onfer ™ A, dor meuy
crla;-\-.\ gHructures,

Z"“" 5.“ l'a,;l = .2 5m Lor all Q‘-'s
» eath 9 Qe paifing on & Fing

with opeming aug(e ¢7°
o dhe wmore 4.'S, the better,

Order A"‘aul s “wheracton behoeen riujs
o whersecting Fiuys costs o loF
2 at most I plue waves
» “\‘esulo.r\*\a " [ lsts ;-P J'«“Crm‘
wey s of Mak'uu’ closed \
4-, 6-, . sided Dyures -Frami;'s‘

. Strongly 'Q&VOFOJ
e mld\cates +uat bos\‘ choice 15




Favorted accord ‘Ms 1) G'onibarri

FCC Crystal [, wkau onslysis, tlot 1s uot o
uam‘ikﬁvc‘( reliable. Bowers It

e The cube structure is the falored ground state: eight
wave vectors pointing towards the corners of a cube,
forming the eight shortest vectors in the reciprocal lattice
of a face-centered-cubic crystal. The gap function is

2 2
Ax) = 2A [cos—g(:v—l—y—{—z)—}—cos%(a:—y—i-z)

2 2
AVA‘pL +cos—a1(a:—|—y—z)—}-cos%(—x—i—y%—z)}

with contours A(x) = +4A (black), 0 (gray), —4A
(white). Lattice constant is a = V3r/|q| ~ 6.012/A,.

| Sum o D cwitents ; Teto net eurtent,
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