
QC 
16 
Y28 
A3 
1983 

ulu 



~~*••:fEa~~~~4t~*~~~• 
~~=1'8JJ=J B9~i~j , fxJtm~l=:1t~R O tE::R~ 
~Ms9~{~, 4t~*~:¾E~l=:1t~%B9 ° tE::R~ 
~ffi~~~·~*~*~~~~~~,q:t~* 

~fil:¾E~l=:1t'M*i~~B9 ° 

ft~~~R~-•~~4t~*~=+~~ 
~-~~~$~oq:t~*~~ft~~~=+ 
~,:¾£-ffl~m~~M 0 ~:¾£•~=+~$M, 
q:t~*~B~tE~~~oo~mTT~~~~ 
~

0 ~~~~M:¾E~m~•A±ffi4t*~B 
•-~~-fi~AA·~~ffi~~~~~n~ 
~* 0 $~~~m 1+~~*•s~~AJ 0 

1~~:¾£-#~m§~I~o@q:t*:fE=+ 
~MMB~~-T~YA~ 0 ~:¾E~m~• 
B9 ° 

Jg ~ 

~::Rft~~ffi**~~ftfflAMS·~~ 
iz:s+~s9~.~ 0 ft::lE-n==~:fE~~~ii-m~ 
fvf, lli ~ B9 ° ii-~Em~{~ :¾£-1'8111H1Ut B9!Btm 0 

ftMn~tEii'~EB9~$ , m:fER{;Rt;m§cm1Nj,' 
~-@m• 0 ~~-~~:¾Em~•a~••1t 
1ttHIJ ii-~E* 0 ft1F5~1t~ 1ffi &J , ffi¥1J~~T 
~-~-*~mo~~-~:¾£~~~•-~· 
:fEm•®J:t:~1%~ 0 ftl=P~4t-~s9~--1'81§c 
m,~~~m~:fE-~ 1~&J ~~~riz:g~ 
~*••t1:mT~~-*~~-fflT~~ 0 

ftlli~~~~•XMtE~§(M~S-) 
- *q:t~~-~oft~~*m*•~•*· 
~jE~--*~o~-~~Jt:¾£ft+fflJ=J~ 
~1~ , x,1,PR:~¥1J~~*s9mJ~Jc:ts s9 ° w~ 
Jtti~m1'8l*W JS B9mT , ~:¾Eft1F5~~1± 
B9 ° ~ = :¾Effi~tJf&ftXMtEz1JQ%*~~
~~B9 ° tc~~-{ft:¾£* *IDII :Jt~ 0 ftM&*::lE 
m~*~~~~~~-~~*~~~-4t~W 

~~iU~~ 0 ~¥tE1i~U m1*'-ttt7 ° ft!!~~ 

-&~~~y~,a~*&*~~,tf2.~*m 
~ft!!:¾£~ 0 a~u1i:f2.~§cm O ~~~-&:¾£~ 
~ 0 m.tE:¾E~t~•-■~W~~iU~~ 0 ft!!s9 
~~:¾E~ll O m:fE:¾£4t~f-4~~,t,~1itf~J:iJrJ:iJr 
~

0 •15~~-&:¾EftXM 0 ft!!tE~~ttTli 
~ , m¥1J Tz1JQ%*~•~1il±~tw±~& 0 

mn~i~j£3:MfOft-ffi[tEii'~E'5tt O ftiz:9~ B9 
~~•£3:M~~~ft~~~*•nT-~~~ 
~M•-~~Ta~~ffl* 0 m:fEftm~~m 
B9*1JQ~* , 1tiH~tW~m1'811& § B9ffiffi 0 

a~*m~::lE-®**~·*ff~~£m 
PJtilt O ~ftn~m~~' ~WT-{ft~:Jt:~¥1J * 
•*tfft1F5 1MWJ O ft§cm1Nm~, ~s9.aJt -*•~ <n~•~> , ftWm~1=:1tL,~ 0 

-

n=A~ftn~~~~•x•~~~~*•£3: 
Mffift¥1J J:.im:*t*fm O ~fi=1'8JA-~*li: 
ri, ~~x•~~~li:Fi*~•~tf~ 0 tit~ 
~*~X&•*W--'=-:¾E~~*~T-ffl~~~ 
A 0 ft!!Mft~~•&*?ftm~~T 0 ~~rr 
~-?~~(tt~•~> 0 ~ftW,ft~$W 
lli*T 0 X&~~MftSJ:.~~:¾Err~~~ 0 

ft jc~ ~ ijl§:f¥Hi O ~~ , a §cm ft!!~:¾£ 32s T ft 
-~ffl-•:¾£ft~*&*~~~~~o 

-n=A¥1J=n~ ' ftfFH±tEJ:f:ij O ~ 

=: :¾EtEli:ijw:1~~~s9 ° tJJ3::Rft1N~~~-t. 
~~

0 =+~~U~•tE-1Ln~~ftXM~ 
a&~J:.wm~s~~ma~~u§~•ftmm 
~ te~~~X--~fmfF5ffl* 0 xnm: , ~~ffl. 
~~ffi, m::Rftg7:J:~--l!m, fm1N~~R 0 J 
~:¾E&*~~X£3:~A~£jc~7M~~- 0 

Lf:i5s9-~~$ , tEftB9§ctt4t:¾£1N:¥wi 
B9 ° li:ij*~B9~'@r1Nr~Y'u O ~~B9tt~~~ 

§cmi:f2.1Nm~1t , *Ml7J(:¥=#f: 0 ita:¾£~1=:1t11r 
~s9 ° tELf:ijft~T J:t:~m~s9,J,~ 0 ft1F5tf 



lll~r~l~!t:q:itE-1181 1J,~~- 0 R1F-{ft1£ 

~,ttff,~~*~• 0ft~-~~~xfi~ 
m~:;v-~ 0 :;;r-~ , ft139_:f- r:;;r-j(@t~ 0 ~cffl.1F 
-~ftffl~~T-•R•*@*•~ft~&a 
&~ 0 fmfFim~ffl-1.lHJ- , 1 ~--~P~? J 

liil ~ 139 ffl J=t- -m ~ ms if.~ 139 ° tE JI ri * 
~ttT-if.tJf& , ft1Fit1::-:fL=.:fLif.tk:xlHIJ 
ms~ 139lt zr: 0 ft~ a JU m **~a a~*~ 
~ 0ftITTtEffl*~•-~ttTAif.,~-:tL=.:fL 
if.~m-~~ms-if. 0ffl*~~A$tEft@ 
'tiq:i~~F~~~ • ~!=:~$:ffij139 ° ms~q=i~ifrtir 
+~~-•~-~m,@B*~ 0@ftITT~M 
ttffl*~~~-•M•:;;r-*W~~~M 0fttE 
~--OO~*-~*~fflm•H~T~~ 0

~ 

ftl39~c'ti•M, ffl*~~1lU~'./u139 ° ft~ft139 
,J,~[P]~1rit1::~•J1J~§ar% 0 •:P-~-fflH$;Jft 
ITTfi~~~~·~-ff~ftITTfi~~~~~ 0 

liIJngr~a~m~*~~*ri 0 

~:x~ffl**~~**M~T 0~~~~ 
OO~~~zr:~a~ 0fflTffl*~•*•zr:~a 
~~~-T~ffl*~ 0ffl*tt1i+4~•~+ 
4~WU&x•U~•fflq:i~~gtT*~~~ 
If-+~A~ 0 1iIJ~gr~M~~tE~~~~o 

-:fL-=: =::4JIJ-:fL=::-l::::4fttEltZJS*~q:i 
~J: T ~4q:i~ 0 liUiffilHl!~~~U 1& , ft1Fi 
*f~ltZJS~@-irHE O tE-irHEttT.1181J=J , ft~ 
T~:v:~q:i O -m~ms-1181J=J q=ift§f~~JIJ~ft 
1-'F~~* 0 ff* B :,$:1i[~'ER:~tif1Jffi~ , -irHE 
A,Ci,t!iH~ 0 ft1Fi-*~~1i1!~@§139~~ , 
•~~H•~~~I~•~~~P•~m-~ 

ffi~-~•~T~~ 0 ~fflms~tE~~@t:v:T 
®ffim-ir*~•ftY&~~ms•*~W 0 

tE-:fL=::A4W~T~~U~,ft~T~ 
*q:i~~q:i-=4~ 0msoo~~••m•~q:i~ 
~ ~!=:~ z ~ , fiJr tJ ~ 1f ffl3ttms4139 ~ :x 0#!J T 
-~m~=m1F~~:;v-~~x~•~U~[P]~ 
~~-~*~ 0fttE~~~q=i=.4~U~,gt 
j,?~T-4, U[P]~~~~t.mWE-tB~~~, 
~~T®ffim* 06il-l::::~fta~~*~N°* 
~N~li1Hi,l!Hi 1J, , ffe:~ft1i!pgt*f~ T :15 ° 

~ • IY-.1 m Ji : iffi ffi im * 
tE®ffim*~=::A~~=.4ft~T~4~ 

W 0ms~m*~~~~-~rn~~r•rffi~ 

2 

~~.~~ze:;;r-~ 0~00~~±~@t~ 0-
4U~,~~~m06i!A~-~~~oliIJ:fL~ 
*liI!Wfi 0S~&1F~~ 0 a~~~ffl~ffl~ 
®tE.f~~~tt ' ~Jlljgrif~~:J'!j[ O ( tt - ) 

tE~a-m@n~~M•tE~~~ffi~ffl 
139'~~ r , ®ffillY1*139~1/fg a~tP~~f~llff 
139 ° ms~l39~§ffilli![~~f~5i* 0 **~Dili , ® 
ffillY1*~ffl* • lt* • ffiOO=:: 1181*~-irf#tE
~~ 0 =::ffl~~~~~fitEm*~• • mU:15 
~~1i~ 0 ft~cffl.1iffl~ , llY1*139*-~X~ 
~~tt•a~~fflT~m~~~ 0~-&~~ 
R~-1181J1J~1~mui O -m~*m , ~m~~~ 
~~*~~~*~~·•~~~~~m~o:;;r

~~~m~~~~~~-~~~,.m~~~ 

*%Tft1Fi~:1J00139X~~□~ 0 ~cffl.~~ft*
~X~1£~1F* gm~~ - OO-~~~ - E~ 
~~~-~n~~~*~A 0ft~®ffim*ffl 
~~~~~ffi•@-~*~gt~~T~~ffio 
~~ffims~139~gffilli![~-ti1~!=:~5j O ft139*-~ 
~~~ffi,~,~~~~139 ° ffi~~mttttlt~q:i 
~f-+~~~OO~~~~m•BftA+~aT 0 

ft139*=. '~J~~~~~1F~Jll~~~139 ° *=.n , 
~J!IJ~~JU!;Jt~~~~~l39 ° J!J~~~~lt*~ 
ffe: • q:i~f-+~~IU~ffe: , fil~A+alliMT 0 

®ffillY1*139~~a~~~!=:~!?l.139 ° ft1Fi 
ms~~m~~~,-~1t~~•ffl-*H·~~ 
~B~ffl-*~ 0mUtE*~~~4~~*~4 
~~~M~,ft~T*~~® 0ms~~-~m 
ffl~~tt••~1F:15~1t• 0 ~ffla~ ~A,:x 
~~~~~:;;r--a 0m~~~*1F-:,$:W~ff 
~~·~fflJ:•4••+4~ 0 mtE~~~~ 
ttagtffaA•-•·~-4gt~1Fffi~~ 
go 

ttm*~ft~Wft~~ffi&~N~~*~ 
~~®~~m~~o~~~mtEtttE~- •tE 
ffl**~®~~*~ft~o~~tE~~~~ 
~•~~- *~o~fift~~**~~-•~ 
~fflft~m*~±~x~m~•~ 0fttE- :fL 
~-4~f'.k~*ttfmo{m:g:~~ftffl~~~ 
~ ' *€iTft-:,$: Reviews of Modern Physics 

( <m~~w~~>) •~ft*~~~q:i-• 
Xiii , ~~1F1tM,Ci,ffl. 0 ~~x~ii!i11il3'3~9-
r~ffl~® B ~~~ffi O fttE.~•xiii*@* 
*€i~&~ 0~~:;;r-~~~~139, tiP1N TMB !l1li 0 

im*%TftJ;)(}ZHfil (Dickson) fiJr.139-:,$:,J,a , 
PJt~ Modern Algebraic Theories ( (ili~~ 

a~!i11i) ) 0 J:k5ZHfil~ft~&tEz1Jo**~l39 
1£gffi O ~*••m~!=:~-irftl39 P * 0 ~ffl'21i 
ffl$ '¥9.1FJ!IHi 'tt=. +~ziajgttE,B!l1liq:i 1 ffe: 
~W!i11iJ ~!=:~~tr:l>~~it~ffl~ T O ft~¥1JT 
-~~~tr:!>•~'2tE~~q=i~ffl~~A,fift 
~*~IW1F~~tt~~- 0 ~fflffl~~~fi 
ffi~W 0ftfififfi~~~~~~-E~~W4 
~x~l3951~ 0 liI!+~*~~fDft/\=.4-ir~, 
s9aJ=t- 0 

~ fl:rm~~~A,4- J=J lf£tE1tg~ttt , ~ 
t!t~-1::::+-a, ~1t~*~IU~ffe: · ~~ffi~ 
~ 0ttfr~= 4®ffim*~~U~·~T®ffi 
llY1*139~~~, x.~T~4, ffl.¥1JT11Jl±~{ft 0 

fflT.ffi±~X•ft*tt~~mx~ 0W~fm 
~1N4~13'3ff~ , ~U~~~@*:;;r-~ 0 tE~~ 
~m~zr•ft•T- •~x•~~~Wcttn 
~139 ° ~%Ui11iX1'E.ft51~JIJWEttn~l39iI~ 0 

t.Jf&~+if.iaj , *x~fp~ ~~5l~ft~l39ffi 
ffl:}j~-fiffi~W~Wcttn~- -~~ft 
~~~~~:}j~o(ff- ) o liIJ+-~~~~ 
1i+4~139{~J=j- 0 

f4~'1f~WJll~ 
-:t1~~4~~n4z~•ftttm*mq:i 

~T-4W O ~1i4139~:x, ~%¥1J~~* 0 

ms~~q:i~~~~z~&1F~M~~•*tt 0 

J5JrUft*~m~¥1J1Joffi%:g: 0 tE1Joffi%:g:~7 
=::1181J=I ' ~JIJT U.S. S. General StewartJ: 

139Q {ft O ~~JlffrPJt Liberty Ship ( § EE Jltfr ) , 
wJ\lltx:.-=f1181tEq:i • l=P • *-lffi:im~l39~~@~* 0 

JlJB'J:fB - • =. a 1181 ~{ft*€i~!=:~ ~ •~ 139 A* 
~ 0ftfP-fJiffl*fB~!PJ~, -~=. +•1181A, 
-[P]~J: T~~- Jlll~~Jltfr O Jltfrfdt~!=:~~ 0 !W 
~~~1F~~o~~,R~~R~ot[~J::;;r-OO 
~m* 0 ft1rittt1::J1Jfrftlf£r139 1 WE1rrtJ , ~oo 
1Fff•s A O J!Jll:ll~~~~~ 0 ~1ri~ J!*T 
~4~~q:i~~~•um~u•- ~a,~~ 
*l±l/\-~*~fPft1Fiti~5Z O $:Ji1Jft1FH9.1F A!PJ 
~o 

m ~ft 1ri i~ ~ m - ~ t*M ~ :x m ~ !R 139 
A O ft~ffl~8cffl. , 1i~!ifti~lt:;;r-,1:1 , ¥UT 
~~f&-tl1i9.l~J!A~~ 0 ¥1J-:fL~-4~~~ 

3 

~~~~~~u~,ft~~m~~-J!~ 

~®1tM!i 0 

ftttm*••~~~,~~~~*~4~ 
~~~139~'f~ , ~~1mnx1t-~~~~*1391itf 
~at% 0 ft!f9:~iJ1/rll\~lt139=::{ft~~,~JtJT:l:E (Ein

stein) · •* (Fermi) fPJ;)(:tv:_}Z (Dirac) 0 fm1Fi 
i~~-= +t!tmcl39*~~~* 0 fm1Ft=:118'1Al39a 
t%~:;;r--g139 ° ~~@1ri139ati~-1181~1PJ 
~R , gt~t~t§t1::~1=:~:mm139~wm~zq:i:m:1±1 
~ffl~,~~tE.~M~@~~$¥@~A~~ 
~·ffl-~:1J~ffe:~lli* 0 ~ITT~x-~¥n 
~A•ttq:i~~~ 0 fttt•~~nx1t$•~ 
(Heisenberg) 139 at% 0 $-~~-= +titmcl39-
&*~~~* o ~~~~~~~~-~n~~ 
£~ 0 ~ ~fml39~9i:JJ~:;;r-~t§5 IEfts9~~~ 
139 ° 

-•~x~~A•~~&1FTMW~~~ 
fil1Frat%J o**~m~-m•*·~~*· 
W*fi1Ffm~Bm!f9:~At% 0-ti1~1FA*Uffl 
tt~WxU:;;r-[P],tt•~~9'E$W~ 0••~ 
~-- 0~M~~At%?~W~~-~-ft~ 
*~W~*-~o~~~~~W1F'2~~-o 
~ffl~M1F'2~~~tr:l>~~:1J 0®%ffl~W~ 
IW~,fi~~ffl~M~:;;r-!P]~~~tr:l>~~ 
:1J,1F:;;r-[P]~~~o~ffl**1F:;;r-[P]~~~• 
mu~&IW~gt•~~@gam!f9:~~~~ 
~®~~:Jj~ofil~~mfm•~@t@~a~• 
ti O 

-:fL~1i4+- J=J ftflj~~ 0 tErt?l¥3J: 
* 0 rETffi:x~T®~R • *:&Llf& , ffl-{4=• 
Mgt~~*~ft~*~*tt•* 0•*~@tE 
£:,$:~~J:1Fm*~~~,@~~~~~t!tW 
ffl-ffl~r*~A 0~ffl~~-~IW•mU 
fm~fi-~*@~ 0fttEq:i~~~~gt-m• 
* r~~ T 0 ~~ft~m~~-z~~~~ 

ft~*~~~~ 0mUft~~~*M•*~~ 
1t M~f~J:~ 0 ~ft~!=:~Ji~® ll~!=:~~~13'3 
~·~*~~ffilliW~*•~~1F-00~~
*139A 0 

1& *ft JIJ~ f-tAA~ * ~fx139-{ft 1£ gffi~ x 
m~~ 0@mtE~q=i~tt~~~oo~~mm 
ffe:;W~tttE~~~M 0~~~~~ft·•* 
ti13tMiaj•tEm-WTMiv:.~AA (Los Alamos) ' 

ms~1~@B~~~~¥1Jz1Jo%*a~~ 0 ~~ -



;fi lfn;fi~atJ~Im~ : z:na~*~ 
tEz1Joif , ftlE1Uf*~t~WWB9~ffl~ 0 fm 

tEfb::l~~®,s9~tJ71-, ~lfflT-F9~JJiJB9~' 
~~~JJIJ ~l±\*B9fil! § 0 ft~®B9~-1~W 0 

(tt-)ft~Mt~~B9J7-{ft:1f::*1g/J (Teller)~ 

~ 0**~m,fm~*•mmrB--Z~J 0 

*1g/J~~w~~-m~~':1f::®~~~~-~ 
~M 0ill@~M~-~~:1f::fl~ 0~M~~z 
n~:1f::~~o~~&~n~,g-~~~z~ 
:1f::fl~~fiT 0®~fm~Mfm~~~-~~:1f:: 
~B9 ° ill*~Tftt~WB91=P* 0 

1mrn:::tftfD**~~ , ftffl~*~1c':t~ T 
~r~m~m:a~z~~H~ 0 ~~n~'~ 
fl:1f:::tl@i~ : :1f::t££~~:tl@i¥1J ~WB9n~ 0 * 
1g1Jffia~~:1f::ffl~*~n~ 0fm~t££~W~m 
*51.l±\l1l~B9~~ 0 ~1iJ~Wt • fm~:mB9:1f:: 
-~~ 0ftfflfm~M~T~,~~TM~fm~ 
~~n~~tff~o~ffl-~~~ffl~:1f::~wm 
* 0t££illf@nfPJl±\~i• ~£~§A%~1ts9r]e:!;Jt 0 

fttEz1JOir*~~T~4~ • ~¥1JTt-t± 
~{ft, @~ffl*, ~-~¥1JT1~~l[l§ : ~{Fi 

:1f::-~•*~~~•·~~m~~:1f::n~~n 
IP] O llu1U:::tB~~¥1J ~n~ J: -~~ O nfPJilJe? 
®.~~~z1Joif*~:ii}f~s9•~ • ft~M¥1J
@ft~~R~~:iiff~n fPJ Oft~~~• ft:1f::* 
$m~ 0ttm*ft~T-ffl~1'~~~•~T 
:ti@i~ 0 ¥1J Tz1Joif~¥1JffrB9~~i • ~TB~ 
~•#WT-@ffi~W~nfPJ 0mffl~n~~ 
ff~flftU~~IW~~~tt~Wffi 0 

:aft~ill@4~~~$m~M•Rm$~ 
B9*~pJr~B9~;@tttt:1f::~F~Z~B9 ° ~pJr~~ 
r~*h~J offi-ffl*~~W*~~':t~~ 

TE1~:&B9~F1=19$:~ill~F9.Ws9W!~~ 0 r~ 
*h~J :1f::~:1f:::m~~llJe?~~:1f:::m:~~ 0& 
~A~~~r~*h~J:1f::~W~~~~o~ 
~•~W~~¥R:1f::~~ 0R~~~~~W~ 
:1f::-ffl~■ ,~:1f::$~ 0 ~W~ffl~~~~, 

~-~~ m, ~~ o~~:aJCZ.~ m~ B9~W~ • 
:::t:1f::$B9~W~ 0 

ft*~~~:1f::'~~$m~w~~~~fl 
tlJIEtE~~ 0ft~, ~ii1Jo-@~~Jtffi:WB9, 
am-~~ s9~;@, it:1t.'~':t •~t~ ~ s9 tH-~ 0 

i~Cir !1i atJ *~ !1i 
ft~&~¥1Jz1Joir*~~-B9~f~ • BW 

~~-¥1J, ftlt1'!fH~fli~::k~' 0~~s9WJ[~, 
:1f::¥1Jz1Joif*~z1& , -~~~-ii••i~ 
~oft**tt~ffl•*~•- 0 ~:1f::m~~ft 
:1f::-@i7"!-mA, ~~§~¥1JMffl[filJm1'r••~ 

4 

(Argonne National Laboratory) 0 ®m~• 
*~--~tE!wJffi[RiJ,ffiUft~tt~&~~ 
~ 01&*•*fl--~ft¥IJ:X~~ (Allison) fk~B9 
--~$:I{'i= o 

~~,)t~~~--~~~-~~~~
rf~B91JO~~ 0illft'~~:1f::;tEl~*B9°®~1i, 
~ffl:iiff~':tfflfm~•ft~~$z- 0tEfm~
·~~~A~=~m~~~-•fl:1t.'ft~*~ 
IW~*tH-~~- 0~ffl®.~Till~-,ftffl 
@T~--~AtE~@~~$ffl 0ft~mTfm 
1r~s9ffiff , fmfr~~~-@ft~*'fF!r , fmfr~~D! 
-@~~$ffl 0~~z,ftffl@Tfmm~~~ 
■ 0 l77"1-flft~:m~Wffi~:1f::'ftRm~ft~ 
~:1f::~fi~ 0m~~:am~--~~ffl~~, 
Wtr~:1f::~~~~~n-~~-ffi·J 0 

tE~T~Affl~~IWU~,ft~1'-~ 
*~~ 0illffl~~~:1f::ft~~~,~mmmfil! 
§:1f::-ffl~~lfj*~fil!§o~-~•*1g/J*tt 
ftofm~,~~~--:1f::~:1f::~*~~?ftWt, 
flT 0 fmWt: r~~~~~-~~l:Jj-•·· 
~~ 0~B~TW~~~,m~~m-•w~ 
~~W-~~~~ 0ft~U~~~-~ 0Jft 
liTill~t~:k~, ~fflft~1':1f::-,c,,-~~~ 
-ii••i~~s9oftWtffl~~-~O~Jffi~' 
~~-~fm~ma 0 WT~ffl~~u~,ft~ 
~:mft 0ill:1f::ft~~~:1f::-ffl•-~w~~~ 
mw 0~~M~Wtill~M:1f::1'-~W~~$ 
mo 

if t.+!l.Ji ~I~~~ 1ifq'1f ~J5JT 
:a-n~A4~~T~±~&z~,t£z 

*~T-4s9Jk~ (instructor) 0 -n~n4 
~~ , ~*m!k (Oppenheimer) ¥1Jz1Joir*~ 
*@i~ 0 ®:1f::-ffl:m~~~W~*'tt~mtt 
wr$~~~~,~ffl@~~T~~-~~r
~IW0-n~~4fflfm~~*AA~~~~~ 
:iiff~ffi~ffi:& 0mWW~~WA:::t~~ 0®* 

z*@i~~,ft*tt*1gb&•*'Wt:a~~~ 
~~~m$;~~~ 0 fflfmm~:a•m-~ 0

~ 

mfi•1x•T 0~*m!k*~~@~Wtfm-~ 
ft*o~~'•*flftm,~~~~~~m:1f:: 
-ffl*tH-~~n°~~~~~~ 0~fflWffi~ 
~~nfPJtW~~•~£~~%~~-,~£ 
ft1'~~~WM@~MHffi, r~~-$~~ 

~ili~J O ft:1f::~F~flffi\miW*B9 , PJr U ®B9§3 
ftWW§ctfL,~~u.& 0 ®Wt ' ftl,{!~$;-4 , ~ 
f&@¥1Jz1Jolf* 0 

-n~ft4tk~ , ft¥1JT~*AA~ 0 ~# 
AAffi~~•ffi~~ffiR~~=~&~~0~:1f:: 
~~~~ 0~~nfPJ~-~,W~~Wf0~~ 0 
-~~~~~.~~:1f::~~Mffl 0**0m~ 
~~--*~mffl~W~*~:1f::4@5fn~~AA 
ffl 0-n~ft4~~MfflB~~~T•~~~ 
~fil~¥1Jm'F0~$; 0 ft ,fr,4w A~*WI~~~ 
~,~fflM~fmfiffi 0~-~,fm~M~*tt 
:a$:m:®~~ , ~ffl®~¥1J1x:¥0$1&m•s9-
•~• ':1f::H~~ttn~~ 0 ®tE4ft~~~ 
ffi~~*~IW~ffiffl~~~W~ 0-ffi:1f::g 
m~,-ffl:1f::~tth. 0ffiUfm-~fl~tth 
~*~ft-ofmttft$;~J~~~~o~~AA 
fflm~-~~~~T~~~~* 0 ft~~~ 

~,ffift$:~®~~~Y*•~ 0ffiUftfflfm 
~ftlli*1& , JJ1JArAi:a~,~tAAfflijftWtT@ft 
M,ft~~~m~ 0 

~*AA~~~~1ifg~~PJrB9~~-~31='.m 
$~ 0 I~:1f::-~4ftA~mii~, ~~~!~ 0 

~~m~JIUr.!!B91m'@- 0 llu1U:::tftB~~ , W*lt 
~~ft¥1J-tt*Mffi-4tJ1&@¥1J z1Joif* 0 ft 
~m~~*~~fl~ 0 -ftli~4W~*~ti 
~ft:&~ffi~-tt#AA@:iiff~ffi 0~L1:Ttff~, 
ft~~ffl~offl~~~m•*•!k~~ffi•m 
~:1f::,~§cTW*B9§3, ffi:1f::~fflm1181~{~fttE 
date t±Izlftl ( ~ : E!P B 1&s9m~~~A) 0 

"date" ~~ttt-am1- rtEl~J O ~mffi¥tE[fJJ~ 
~-,-~#AAG*~ 0mu:a~ffi~T 0 

~+4~*,n+i~w,~w~R~T 
-fflffi~ffl~ 0illfflffi~ffi~:1f::mr~W~ 0 
ft5fnft~~~~WIW~*$~•~illfflffiffl 
~-~Jt<::& 0 illf'81il~tEn+4~,n~if-~, 
~~4~~~4~·-~~:&~~R~•~fl 

TAffifl~-~~~~-~£*~~ 0ill-

5 

~,:a~a•~ft*$m:-ffl4ft~A,~ 
Wl±\~-~~~•W~~~~ffi~:1f::~**~ 
R~~,m*®~M~l±\~~~~-~IW~ 
~t§m~.tt:~* o 

~-tt*Mffi~~~•~-~, (~m)ft 

~~~Mft,~T-&B~W*~ffl 0 ~tEft 
~m'F0~•~Till~~W(~~=) 0 ~~ft 
~~~~-T-**~~*J 0ftWtM~W 
~•fmm~~~~·~ill~*tH- 0~*~1:Jj* 
~,ft~~iliffl~Mfm:1f::B~Wffift~:1f::O 

IElt ttl ~ 7.f ±i : ~ i~ tJJ. ~ 11111 :k 
ftB+4*~~~IW~~-$~~tt 

h~fflmr~W~$flffi~Wm~® 0*$~ 
B9, ~4*, ft~1i~~F~~l±\s9~{1=~ 0 A 
$fflft~Wffl~~ft:&,ft~Jt<:M~:1f::*i& 
mm:~*~ 0*1&ilim~:1f::%~~~*~~ 
~'**~:1f::~~*~~~ 0~~-&*fflAA 
(Mills) • ijft~{1=B9~i1=19~~~1iffe: , {§.Jt<:* 
:1f::*~--~ 0fmmtE:1f::AA~AAffl*~~ 0 

-nnli4W , ftte,~t*¥1J-1181:&~• 
§3 • :1f::~ffi (Toll) ~~=h*B9 ° ®fil:1f::~W!ie 
~W~oftQWt~*~ftoftWt*tffo~~~, 
®*T•~~ft[fJJ~ffl~1'rT-ffiffi~*•' 
~~{fJl~ffl1'l.*~Em~~ 0 ~B~-~T~ 
ffe:B9{ftr , E!P~~ff: 0 fm~~ft¥1Jm~$;~tk 
~ • ~Mfm:tEEm~1'r~-pJr~~-~~F~~ 
~~*• 0~-TBffl£~~;ft~~Tfm~ 
affl 0~-ftnn4~~,MlfflT-tt*Mffi, 
¥1J TE~ 0 

-tt#Mffi~~•~~~M:1f::-ffl~~~~ 
~PJr 01E-f!Blft~-;;}Js3, 4SilJ ~Jf s'3a~z~ 0 

fttE~#AA~~~~t4°m:1f::ft-~z$~ 
~IW~~-tH-~ffiJAA 0mM,ffl~M~~I±\ 
•*z~?illffl~@•t££m~~~~~~, 
~~~M~Mft 0fmmM~l±\T**Z~:1f::~ 
~W?ft~@~~~~=~~W 0fil~~R~ 
**Z~ , ~~1~~1~~531J s9$* 0 J:t: :tmWt~ 
1'l.E~~~'~li.$~*•~:1f::Oill@**~ 
m~,ffl-*z~~-~:1f::~~~o*fflWtm 
-{181~:m~ 0 

:a~~TE~~~~~mu~,~-~ffe: 
t££~Jl~fl'I $!W¥iJ ~JJ1Js9tttU • Jt<:3'.LTW!i~W 
~~ffi,fflft~~ 0*$m~,tf~~~t4 



~~ , W[ jlj 4-5( , ~ ~,~H~ ~ 1~~ l±l B'3 A ¥1J fJdr~ 
~~m*~~~,~~~~~~~O~fil~~ 

~tE~t,~ft%~~*MM~E~ff~~ 0 

ftl!~fttEt=f=t ~~~~ffi!i: B~:itti1ffi\mls'3= 1ftili~ 
~:F:f~*z- 0 J'iJrUfm*ft;}f~~!JI! 0 ftl!mtE 
BA+~T 0 tEftm~~m~~l±lA~t=f=t,ft 
%:5JIJ~~l±\B'3~-{ft* § 1¥f~JHf.ts'3~~ , Pl}~ 

$1:!B~ (Benjamin Lee) 0 ft:itt 1F-!2~fm ' JE:~ 
~%~~fm~~#Mffi~~~~~~m*~~ 

~~~ffi!i:~ 0 ftHmfm~~A~,W[-~~:F:f 
~M 0 ~~1±l~%WA~ 0 ~li4~,ftl!B~JE: 
1£ !5' fLJG~::k~ (University of Pennsylvania) 

~~~~T 0 ftffifm~E~*Irr 0 fm*~!JI! 
~-~T 0 ~~ftfiE~~~~-•t=f=t*m~ 
~-~ 0 ftl!tEE~~-ft~~~t=~t%t=f=t 
~•rr1±1T+~m~~rrr,JE:fm-~~~I 
rr~ffi- 0 t~%·•*••~~ft,fflTfm 
*~:F:f!i~:F:fffi)ris'3::tff: 0 /f¥s'3~ , tt% 
fmtE-~~~*#t=f=t~~~T 0 ill~~:F:f~~ 
-11811~::ks'3:rffel~ 0 

~nrR~~~ 

-ftt-%I5(•~~fflt=f=t~~~~T~ 
%~~~Hffi~~~-~M~~~a 0 ft~t 
)=_J~*t=f=t~MMT-M~~ 0 mffi!i:~~~~t=f=t 
~*~~~~A±~~ffi~ffi~ 0 ffl~Mft• 
~~*~?~fflft*~l±l*•~M~*m•~ 
ffi!i:B'3~~•1Flf~ , JE:tE~~~~~ U ~ JEt ~ffl s'3 
-~ 

0 ~ffi!i:~1¥i~~~&~~* 0 ft1~'l'Billllu1U 
h~-ill 1J--~s'3F5tE~1181 )=_J ZP'JY.. if11}HMm 
* 0 rffift1181A1~~@J¥1Jft=. +~if-r9.~*¥1J~ 
s9ifill~*fkfk , ~fts9~grfi , JIB1z;f1J~~1rui 
00°tEmU~,ft~~fflft~~ffl,a&~~ 
lttE B pqJL~~~~~ 0 /f~ft~~1~~5JIJ~ 
-~~%&~~¥1JT O m%t)=_JfttfB~t=f=t~ 
::k~--~~m•§B~~~~m~T~~ 0 

tEt=f=t~s'3lijfaj , ft* T ~~ , ,g-~E , ~l::E(5f0::k 
•

0 tj=t~~5(fl~ff~~~~Tft~~~~ 
a 0 MAm~~~~~ffi/f~~~~~~um 
321ts'3 ° 

tE~l::E(s'3ffi!i:f~, ft1~~¥il ~ T J!HJ!t:F:f(liu 
+=) 0 ftl!MTft~~H~~~~MM 0 @J~ 

~~U~ft~ft~~t=f=t~,~~fi~-JEtE 
~•rm~fi~~~~~m 0 tEill~ffl::k~W& 
-ili~M~r•ftE~~ft~-M~-~~
ff:0ftffi~M~mft~~z~~TMffl~ffl0 
mu~mif-U~•ft£/f~~if-fi~t=f=t~*M 
rpi O ~J!tM rP55 I~ l±lftWt=f=t~ff~1181::k~ , ~ 
~J'ifrfO~~~~~&,g-fp O 51~1±\E~~t=f=t~ 
~faj::k~s'3~1ifq~l}fE,g-[PJ 0 

@l D 
*%ft)=_Jft~+~T 0 ~A~~fflz% 0 

~~il@~T-rft~~:F:f,~~~rrr,~ 
~gffis'3~S O a•~ft~;jF~;jF~¥~B'3 ° tE 
@::k~ft~ftF81%~~Afi~•ffiffimn~• 
~s'3ffi!i:f~, fttW~1~ffs'3~gffi, 1~ff~,g-fi=~, 
*ff~·~orffi~tE~:F:f~~u~~*~*~ 
~M~ 0 *¥~~,ft~■-~S::kffl)~tft=f=t 

~·~~~S::kffl)~tf~~.~~T~ffi/f[PJ 
~ff~~~ff~~~ 0 Y..*¥~~,ft~M~ 
~iltEa*z~pqrrrT+t%•mtEtEa* 
z~~~rrrT+t% 0 @~-r•ft~ft§ 
a-11815fhffiJ : .@~~tff~ 1J 0 

( a- ) : ~~lfflChen Ning Yang, Selected Papers 1945-1980 with Commentary, (Freeman, 1983.) 

6 

( ~-=-) ~~~ff.Jx..,tt. ( -::t--) ,r'i.2l;1Jo~k**-i"Qti'!-KA...-~Jlt{, ii.,!sk*1i"-tnl, 1C:J>·3r-, ~~, ~Jt 0 

-/L-=._li_Jf-lf.Hl 0 

7 



8 

11 

!Ul 

9 

____ _..... ____ .... 

_ at·_,·_ 
- f • • I , ', 



10 11 



Forty Years as Student and Teacher 

(English summary of the first 20th Anniversary Lecture delivered by Professor Yang 
Chen-ning in the Sir Run Run Shaw Hall, The Chinese University of Hong Kong on 2nd 
March, 1983.) 

In this lecture, Professor Yang Chen-ning reviews and shares with the audience his 
personal experience as student and teacher in the past forty years. 

During his pre-school days, Professor Yang learned at the age of four 3,000 Chinese 
characters from his mother and later received instruction from a private tutor. The first 
primary school he attended was in Xiamen but after a year he had to move to Beijing 
(then called Beiping) as his father, a Mathematics Professor, left Xiamen University for 
Tsinghua University. In 1938, when his family was in Kunming, he gained admission to 
National Southwest Associated University - an association of Tsinghua, Peking and 
Nankai Universities during war-time. Famous professors of the three universities came 
together to form very strong departments and it was under their tutelage and in this 
stimulating academic climate that Professor Yang laid a very solid foundation for futUFe 
research. Among his Physics teachers were such famous scholars as Chao Zhung-rao, 
Wu You-xun, Zhou Pei-yuan, Wu Da-you and Wang Zhu-xi. Under the guidance of 
Professor Wu Da-you, who was his supervisor for the BSc thesis, he developed an interest 
in the physical concept of symmetry. Professor Wang Zhu-xi was his supervisor for the 
MSc thesis, which led him into the field of Statistical Mechanics. Symmetry and Statistical 
Mechanics were to become his life-long studies. 

From 1944 to 194 5, he taught for a year at a secondary school before going to the 
United States for further studies. He was an admirer of three great physicists, Einstein, 
Fermi and Dirac. Their styles, according to Yang, had something in common, i.e. the 
ability to abstract the essence from very complicated physical phenomena and reduce 
it to mathematical formulae. Professor Yang enrolled at the University of Chicago in 
1946 after he learnt that Fermi had accepted an offer to teach there. At Chicago, he 
maintained a dose relationship with Fermi, who had very deep influence on him, and 
Professor Teller, the 'Father of H-bomb', who became his PhD supervisor. He had already 
learned the deduction method in China, and under Teller, he was inspired by the 
induction method. The combined influence of the education he received in the two 
countries determined the future direction of his research. After two and a half years' 
work, he was awarded a PhD degree in 1948 and was appointed to the faculty as an 
instructor. 

A year later, oh the recommendation of both Fermi and Teller, he was accepted by 
Oppenheimer to join the Institute for Advanced Study in Princeton, New Jersey, where he 
stayed for seventeen years. In 1965, Professor Yang accepted an invitation to teach at the 
State University of New York at Stonybrook, where he stayed for another seventeen 
years, during which period he helped to build up this newly established University and its 
Institute for Theoretical Physics. 
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In recent years, Professor Yang has frequently visited China and has been instru
mental in promoting cultural exchange, bringing about joint research projects and helping 
to establish a friendly relationship between the two countries. 

For decades, his research has centred on Symmetry and on Statistical Mechanics . 
. Among his collaborators are such outstanding scholars as Professors Tsung-Dao Lee, 

Dai-Jun Wu and R.L. Mills. He considers himself and his contemporary physicists very 
lucky to have been able to embark on a new branch of study, Particle Physics, which grew 
up with his generation of physicists. This branch of Physics, which provides man with a 
basic understanding of the structure of the physical world, has made rapid strides since. 

On looking back, Professor Yang underlined his luck in being able to enjoy a 
relatively peaceful academic life amid the turmoil of civil wars and the Sino-Japanese 
War. He is glad that he had the opportunity.to experience two types of schooling: Eastern 
and Western. In counting his blessings in the past, he urges himself to work hard in the 

future. 
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