
N04-120/ ~	 5t1t*-~ 97 ~~Jt. ~~ JjlA~-1f~~ 

s. fJt(jJJ.)j!J : J.i m1G~fJt	 ~#\A+ §l : ~hJ!l1t.~Iv!� -3 -- r 

I.� 1:£ Hukel approximation 1:j:r;ljS:8~ Hamiltonian matrix PD-r :� 

(a� p 0 0 0 p� 
p a p 0 0 0� 
0 p a p 0 0� 

H= 
0 0 p a p 0� 

0 0 0 p a p� 

p 0 0 0 p a� 

J:JJltmatrix pff.IJjB~;ljS:B~1\1lm7C!W1f$(f'i~J!:71'.8Um E=a+2p, a+p, a+p, a-p, a-p 

,& a -2P 0 

(a)� ~1:E~Wm1\1iJ p ,jIJ$(f¥J*Ji~1JJ3: ' 1t'<f'ig:l:EEf.!£rm~.I±H:§:1\@1tt!LfJJ~(~g!Ulf.!£B~ljjJ~ 

.1:E~T . *~B~ii1:E:jtL ' 1t'<1lt~~BkJ.1:E~L • ~OOJ..:J-J~U~~7f\) • slft1:E'J!r~~7f\ 

:jt~~:I: • m:1~3M~~A7CmT (107})0 

(b)� gt.2jEa~ delocalization energy (tJa'&P~7f\) (l0:)t)0 

(r~-vibrationalleve-l}iS(o,.J) ==(~ +~)~+BJ(J +i)-: ~~f!~-~u ;;, ±1,tV ';'O.±l-.,. 
2 

(a) ~Nft(JJt~aJ.lfiiJg~ IR ®.~5I:J\:;~rpB~ P branch, Q branch B: R branch (1071')0 

(b) ~Ngt. P branch, Q branch,& R branch 8kJ~*~f.ll~ (J..:J- v,B andJ lk~~) 0 (1071') 
... 

3. (a) ~j1J~1±1 NMR 7\:;~rp chemical shift EkJ~~~~~(~~aJ.l~Tr:p:;;~f:I!:ltB~JEijD (471')0 

(b) ~N~1±1 NMR 7\:;~rp Larmorfrequency(vL)B"J~~~~s;t(~~aJ.l~Tr:p:;;~f:I!.l3kJJE~) 

(87}) 

(c) .ill proton-NMR rpf1{§mE(nuclear spin)~g~~1:E:9}1JDmt~ B f'FJtrFB"J7}~'I~~(~fJill~§ 

mEMj(fiJ) , slft~lJj:jttf~:l:7}~~E fD Larmor frequency ;~~:J'l'f¥JlUlf*J3: (8 7t)0 

4. (a) 1:E~*1S~m1~ TzTJ:J nA (~Er~) Z A ~1mW nB Z B ~1mm.~~f:I!;mi%1~ *il! A W*il!I 

B B"Jft~{.lltfg(chemical potential):;;mJ..lA*WJ..lB* {t(1ltm$l±1~mixG WL\mixS(J:J:;;.8fJBkJ~Er7}0 

¥xAWxBfD~~ErI!J: n ~~) (l07})0 

(b)� ~MtEE i W\~~nlG f M;J(~, ;g:*~EEI'iJ~)@~~1J11~~ qrev' ;g:*~EE1"I'iJ~)@~~MIJ~!HI~m %r 0 

~~~~EEi~~~1"I'iJ~~N~~f~@·~*~~~mB"J~~~~~m~1:ET'~~ 

ill~*JtfD~mB"J~S (10 7}) 0 

0 


