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Monday Afternoon 

between the intercalant in-plane phase and the sample 
luperconducting properties. 

-Supported by AFOSR Contract #F49620-83-C-OOll. 
1G• Roth et al •• Extended Abstractl of 
Kat.Rel.Soo •• Sympolium I. November 1984. 

15:24 
BR 8 Magnetic Phase Transitions In CoCl,-Graphlte Intercala
tion Compounds+. S.T. CHEN, K.Y. SZETO and G. DRESSELHAUS; 
MIT- The temperature and magnetic field dependence of the magnetic sus
ceptibility, magnetisation and conductivity of CoC~-GICs have been measured 
using various techniques. The results of the temperature dependence measure
ments show two phase transitions occurring at Tel and Te... Below Tel, the 
results show that the system is in a 3D phase, the spins coupled ferromagnet
ically intraplane and antiferromagnetically interplane. A Kosterlitz-Thoul.ss 
type phase transition for finite size systems occurs at Te... The system is in 
a 2D-XY vortex bound phase for Tel < T < Te.. and a 2D-XY vortex gas 
phase for T > Te... This is illustrated for CoCI,-GIC samples with stages I, 
2 and 3. The results of the magnetic field dependence measurements suggest 
the existence of three magnetic phases at low temperature{T < Tel): 1) An
tiferromagnetic phase for H < Hel ; 2) Spin-Flop phase for Hel < H < H e2 ; 

3 )Ferromagnetic phase for H > HcO. A magnetic phase diagram for this sys
tem is preoented. 

+Supported by AFOSR Contract F49620-83-C-0011. 

15:36 
BR9 Electronic and Magnetic Properties of Stage-3 
FeCll IGC. A. IBRAHIM, G.O. ZIXMERMAN, K. GALUSZEWSKI, 
Boston U.*--The magnetic susceptibility (X) and c-axis 
conductivity (0 ) of stage-3 FeCIOIGC have been mea
sured at temper~tures between 1-2 K, and frequencies 
(40-l000Hz). Both X and 0c exhibit anomaly ig the 
form of a sharp peak at temperature near 1.75 K. An 
external DC field of 50.0G was able to suppress the 
peak. At 50G, X was decreaSing as the temperature 
decreased while 0 was nearly temperatures independent 
in the range of oSr measurements. In comparison to 
stage-6, stage-3 shows asymmetric peaks in both Xand 
0c indicating the stage-dependence of the magnetic in
teractions. The fact that both X and 0 at the peaks 
are sensitive to an external field emphasize the exis
tence of a microscopic process which depends on the 
magnetic property of the syst~m. The nature of this 
microscopic process, the magnetic ordering within and 
between the intercalate layers, and scattering and the 
magnetic state of the system are presented. 

*Supported by AFOSR Grant #82-0286. 

15:48 

BR 10 Preliminary Inyestigation of Crystalline Graphite 

by (e. 2e) Spectroscopy.1' J . R. DENNISON and A. L. RI'ITER. 

Virginia Polytechnic Institute and State Uniyersity**-

The cross section for (e,2e) scattering provides a direct 

measure of the energy-momentum dispersion relation in 

solids, since it is proportional to the spectral momentum 

density (the probability of finding an electron in the 

system with a particular energy and momentum). The tech

nique of (e,2e) spectroscopy is well established for 

investigating atomic and molecular systems, but has been 

applied less successfully to solids. A recent (e,2e) 

measurement of amorphous carbon demonstrated that suffi 

cient energy and momentum resolution could be attained to 

observe the valence band structure in solids'. An inves

tigation of crystalline graphite has been undertaken to 

establish confidence in this new technique and to con

trast the spectral momentum densities of amorphous and 

graphitic carbon. Our results are compared to meaSure

ments of graphite band structure from angle-resolved 

photoemiss ion. 


'* Submitted by A. L. RI'ITER. 

** Supported by NSF grant nDMR 8204080. 

A.L. Ritter, J.R. Dennison, and R. Jones, Phys. Rev. 
Lett. oU,2054 (1984). 

16:00 
BR II Effect of Exfoliation on the Electrical and Mech~" 
ical Behavior of Intercalated Graphite. D.D.L. CHUNG, Car~ 

negie-Mellon U. --Exfoliation was found to decrease the ., 
electrical resistivity of bromine-intercalated graphite 
(HOPG) along the c-axis by a factor of about 0.05 and to '. 
increase that along the a-axis by a factor of about 200. 
The reversible change in the c-axis electrical resistance 
at the exfoliation temperature due to reversible exfoli 
ation allows thermally activated electrical switching. 
Exfoliation of graphite fibers increases the ductility of 
the graphite fibers. Applications of exfoliated graphJ.te 
will be summarized. 

16:12 
BR 12 El.ctronic .tructyr. of KHgC.. R. J. Brovn* and 
K. A. W. Holzwarth, W.ke Fore.t U. --U.ing 
••If-con.i.tent local den.ity theory with .ixed baai. 
pa.udopot.ntia1 techniquea, ve have .tudied the 
.l.ctronic .tructure of the ternary graphite 
int.rcalation co.pound KHgC4. In order to r.duce the 
co.putation to a .anag.abl••ize, WI .lightly .i.plified 
the known1 cry.tal .tructur. to one having 12 ato•• per 
unit c.11, ••intaining the full intralayer g.o••try and 
the n.ar••t n.ighbor int.rlay.r g.o••try of the corr.ct 
.tructur.. We .lao a••u••d the Hg h.x.gonal lay.r. to be 
pl.nar, the .i.pl.r of the tva po••ibiliti•• con.i.t.nt 
with X-ray data. 1 For co.pari.on, v. alao .tudied the 
.l.ctronic .tructur. of the .tructurally .i.ilar pure 
a.alg" KaHg2. Our r ••ult. indicate th.t there i. 
.ub.tanti.l charg. tr.n.f.r fro. the a.alga••tat•• to 
the gr.phit. 11" band.. HOWIv.r, both ••alga. b.nd. and 
gr.phit. 11" band. contribut. to the F.r.i aurf.ce, 
indic.ting the pr.aenc. of "veral type. of charge 
c.rri.r•• 

*Supported by Wake For••t U. Su•••r R••••rch Fund. 

1P.Lagrang., ". E1 ".krini, .nd A. H.rold, Rev. Chi•• 


"in.ral. ~ 229 (1983) 


16:24 
BR 13 Giant Shoenberg Effect (Magnetic Interaction) in a 
Two-dimensional System, R.S. MARKIEWICZ, M. MESKOOB, and 
C. ZAHOPOULOS~ -- Northeastern UniverSity, Boston and 
National Magnet Labt. The deHaas-van Alphen (dHvA) magneti 
zation M is a function of the internal field B=H+4nM, and 
hence the dependence of M on external field (Ha) must be 
found self-consistently. Shoenbergl showed that this can 
lead to multivalued M(Ha ) curves and phase transitions. In 
stage-2 Br2-intercalated graphite, we find evidence of very 
sharp structure in the dHvA oscillations indicative of such 
transitions. The structure is extremely sharp (step widths 
of ",4G in 60kG) and in conjunction with it we observe a 
variety of fine structures which had not been anticipated 
theoretically. 

1. 	 D. Shoenberg, Magnetic Oscillations in Metals, 

(Cambridge, 1984) 


* Supported by AFOSR Contract. F49620-82-C-0076 

t Supported at MIT bv the NS, 

16:36 
BR 14 The Gibbs Phase Diagram, Charge EXichange, 
Lattice Expansion, and Staging in Ternary Potassium 
Ammonia Graphite Intercalation Compounds.* B.R. YORK 
and S.A. SOLIN, Michigan State U. We have studied the 
charge exchange and composition dependence of the 
sandwich thickness of stage-1 alkali-ammonia ternary 
graphite intercalation compounds KCNH,) C • 0 < x < 
4.33, 12 < y < 24. A model of the sarrtlw~c~ energy is 
presented-Which explicitly accounts for x-dependent 
charge exchange and size or stiffness effects and is in 
excellent agreement with experimental measurements of 
the dependence of the COot) x-ray diffraction patterns 
on ammonia vapor pressure. From this model we find that 
[or the stage-1 compound K(NH,)4 "C24 ' [ ~ 0.95 and 
that the NH3 molecules solvat~ som~ of the electron 
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