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A Course in A?piied Solid State Physics
'vRichard'Daiyen

FDepartment of Physics, University of California,
' " Berkeley, California 94720

ABSTRACT
 This paper describes . a course on the applicétions of solid . .-
state physics which has been given twice in the Departmént of -

Physics of the University of California at Berkeley..'

I. -Introduction

Most physics departments. offer a course in solid state physics, but

: fewvoffer one on the aﬁp}icationé of solid state phyéics; This papér‘v
, describéské_course iﬁ ép?lied solid state physics.thét haé fwicé been
 given in the Departmenf of Physics of the University of California at
‘ Berkeley. | |
 Thé course was a one—qﬁartér seriesbof about 30 lectureé designed
to be a‘séquel to the usual one- or twd—quarter_course in solid sfate
physicéitaken by many physics sﬁudents.'.Thé explicit'prereqﬁisite;was
such an iﬁt;oductory course'iﬁ solid state.physics‘at the level of Kittel's

Introduction to Solid State Physics. This prerequisite placed the course

at approximately the senior or first-year graduate level. ' The aims of the
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course were as.follows. First, to broaden the range of knowledge_of
graduate étudehﬁs in physics, particularly thosé in solid sfaté physics.l
Second,>tb provide a'uséful_coufse éoVering the physiés_of a vafiety-of
solid étate:dévices.for studénts in several areas of phfsicé. A.seéﬁndaryf:
aim was,the.iﬁdicétioh_of sevéral.éreas_of_cﬁrrent_reseéfchlinbappiiéd,"
solid state phyéics. |

IT. Contenflof the.Course\

To achie?é these eﬁds, thevéourse was designed ﬁo.be a sQrvéz1df.the 
Ehysics:of a variet& of‘éolid'state devices. As the ifalics indiqate,lfhgf
'key words in the.cerse'descfiption_are ﬁhysics'andVsuryéy. ;Pﬁysics |
.isjé key word because the cburse tried to stresé tﬁe physics ;f:the véribus'.
.applications in ahvattempt td‘énéwér_the followiﬁg‘quéstion.x How doesithe
'Lsolia state phyéics of tﬁe device résult in itsvusefui.propertiéS? An
example was how the éhysics-éf'the tunnel diode réSultsbin a négatiéefﬁyngmic
reSistaﬁce. The technblogf per_sé of the devices was not emphasizéd{f'Té |
,SUmmarizé, thé aim of the cburse was the physics underlying ﬁhe fechholoéy,
rather tﬁan the technology itself.

The second.key-wofd was survey. Thé coufse‘wés'designed to be broad
rather than deep, since, in one quarter, only the moét importantvaspeéts> 
of any subject.could be touched upon. The survey ﬁatufe of.fhe course is "
reflected in the choice of topics éiven in the qutliﬁé'followihg. This
chpiée i; a comprqmisé between the overwhelming importancé of Semicénducto?
devices and a desire;for breadth of coverage. To this end; ap§ﬁoximately
,two—thirds.of the qourse'was de€otéd to éemicondﬁctﬁr‘deviceé. ‘The.
remqining third.was divided about evenly'betwéén magnetié,'sﬁperconductiﬁg,;7’

and non-linear optical devices.
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- COURSE_OUTLINE , " Hours

_I; Energv>Banas and Semiconductor Physics . 4 IR '_f 2
iI. PhySicévqf Semiconductor Devices ‘v S S .18
'l..- PhySicé of'p—ﬁ‘junctions
.2. ' junctioh_deviées:‘ diodes, tranéistors :
3{ Negative feéistance de&icés: tunﬁel diodes, Gunn efféct
4, “Metél—Semiconduétor junctionsv
5. "Fieid effect transistors: JFET and.IGFﬁT
“_ﬂ6."'Charge céupled MIS devices
7. vDetéétors of electrpmagnétic iadiation'
S8, Luminesgeﬁt.deviges and solid state iééersx
9._  Surface ?Hysiéé'aﬁd photoemission
lO.“_»Amorphéus semiconductors -
iiI;.Magnetic Devices ; : o vv.,'. 3
'l. Review of fuhdaﬁentals: ferromagnetism§ ferrites
2. _Mégnetic bubBle démaihsa'
37 ‘Ferrité microwave devices
IV. Dévices based on Non-Linear Optical Propertiés of Solids : | 3
I;__ Basic propefties: ‘hon—iihéar polérization-in crystals
,‘2; _ Second harmonic'generation;‘phase matchihg
3. ‘Eiécffo;oﬁtic modulation.éf iight
V. - Superconductive Devices : | o o 3
i.:'_Review”of basic material; the Josephsdﬁ'effeqt_
2. ':Fluk quantiZatioﬁ'and”superconducting dﬁéntum interfefencev

3. Device applications of the Josephson effect
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As the oufline sﬁows,'theré were 29 one—hoﬁr iectures, including éome
'material.of a feview néture.anhe latter material was iﬁciﬁded fo méke
" the goursé approximately self—cbntéined. 
'Thefe is présentlyino.single textbook covefing éll of'thevméterial
contained in théIC6ﬁrsé outline. For thisireéson? lééfure_notes Wére
‘writfen.and.distributed to thé students. An‘ektehsivé_bibliography of.
;referenées'qt sevéral levels pfovi&ed alﬁernatev treétments"and more
advanced héterial for.those sfudepts who wished to‘read further on a
- particular topic. These.iecture notes (340 typéd.pages) éontain'éémewhét:
more’mafefial than caﬁ be‘cdvered ;omfortgbif.inr30 iecﬁures;
| iv.IIIf Student Réspbnse | | |
.frOmvtﬁe'students (both registéred énd.auditoréj who attended ;he o

_.1eétur¢s during the two years the course was given} several conclﬁsions: -
vmay:bé'drawn conéerﬁing fhe student response to ﬁhe course. ‘During the
.'Spripg Quarter 1973,:the course was given for the firstvtimé; and-iﬁ
attracted about 60 regular atteﬁdees,'ranginé from first-yeér graéuate
-students”to faculty members. -Of épecial interést is thé_fact that 90 sets
“of iecture ﬁofes Qere distributéd, thereby reachingga.number of ﬁeisohs
who did not atténd ﬁhe iectures. Thé second time the course was given ;
(Sprihg_Quarter 1974), the attendance wés aboﬁt 20 sfudents;'suggeSting
that much of the interest in the.topic.had been safisfied the previous
year.  In both years,.thevmajbrity (60-80%) of thé audience wés physics
-'graduate students,_botﬁ in solid state and in othér fieIdé.: There was ‘
also a largé nﬁmﬁer of electrical engineering graduaté:Stuaenfs; the
remainder of the class made up of students from chéﬁiéﬁry and materials

science.



S5- - LBL-2784

IV. Conclusions
vBased on the experienéé described above, it has been-conclﬁde&.tbat
: arcourée in applied'solid state physics oflthis_kind is of‘interést’to a
Broad-rénée_of physics graduate stuﬁénts, as well as to studénﬁs iﬁ
engineering. ;It ﬁay also bé noted that,‘in a gourée-pf this Rind in.r
which there is novsingle téxt preséntly availébie, distributioh ofvlegtﬁre

"notes proved very useful to thebstudents.
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