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H(EFMBERKGRBERID MBI F@EIERREAARNE T R TG TEHE
B Bk G FRORE #: OB P B BT, FROBBOR. — R4, BR RN MR EA LAY
E=h
p=h/A
AREAWEMp BETHELYRTHRAREHRERMIER, AXGH/ v A BACERMLY
ORI B A A AR . WX A AINAT I, Bt FRL T Planck B3 A BRRE XK .
h=6.626x10*7Js
B B A B AE PR O T2 UL R W b AR RO RO b M A W RR B L E, ROt
Tshae. B
hv =W+ E, = hy, —{~%va

YR FRBETRERFREE » MZs B E o (TESYRB MK A
A= h/mv

VRN S UERERRERANERMASRSYHEENR T4, U RHABE
EXRF R —SYEBZHMHEXR L. B FAREDFREIHN, MR ENHE B
BT RARESEY, NN EEREMEE. flintR 2 FIEBERHUER LERAE
BE=h BEESHE-BLBS - RBENEEEMHE. FHREEXEN-HEREALR
1R RITR AR ERE Ac MSIB WA EE Ap, HRFEET —XFE X

Ax s Ap, = h

X —REKXATER R MG R IR 0 A FIArHE. B r WREMR /D, X T R FEO
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J1%ERAL A,

1.2 BRTFHFEXRRER
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BB . A4EA B F Schrodinger 75 2
BRENYTER ANBHA SR EHEF —XE.
A¢ = ay
b o B MR RN FB.a A BRI, N A BELES.,

St F—AMETFAR BN RE R AR LR R BB ER H WA E MBS ¢
Fa B B9 A 4iE 7 #2#R B Schrodinger 2 .

H=— ViV

Hy = Ey
% ( n CARRRVES Y

8ntm

Schrodinger F AR T HEFH N EEAFTE, BLERLHFHNERERV EHFTR,E
T BUF T R M B A7 AR AR A AR DB R B BOR L SR B IR A R A DRI
R ¢ RIZRESHBERAEEE,.

f#—> Schrodinger TR FTAFHI ¢ oy oy o AL BREL I — M IEZ A — K R4 .

R J¢ o de—1

A R [¢r 9, dr=0 iz
BEN AEmEE
B g g WEA R TIERA . TS A4 FBN ¢t %R TN
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ER—FEFHRERS THES . REZ HEBEARAE T, XFA 8 T A RS LAH
B BEV: R L TR RHUEZ 3 E RS 32 SR X E B T AR AR AT
T, — EAR R R PR

BEFI7 2 Ik s AR R A B X S R A B S| i B A 5, BB E KR LRME
B EHERERK.

1.3 #h#F ) Schrodinger FIE R H##

LR T ) LT 2 O R AR A S o R BCRE IR DL T R
Ty A vk I BB 2 42 R T K
AR RS R m BTz I L5 S, B R O R
2= OB =1 91X (5 P35 30 » LA S BE V=0, lﬁﬁﬁ%ﬁ‘) Schrodinger % :
U S >

" 8n'm dx

fife 1H U5 AR R S RE P BE L R R 1415

o = () sn[22)
Eﬁ
&ml®
A n=1,2,3,-- *ﬁ%lﬂ:é*% AREBER—-BEBR TR A HL— BRI, 1048
?ﬁﬁﬂ‘]%%%‘ﬁsﬁ SRR TR FIBE B, RFHETVH o HEL,ETHE
PRk & —4E S Hah TR B8, andb g 2 Trh iy n BB 755,
BB T LB R I A 0] 18 B % — i B R RO F R 3L R AR
P BIE RN (D R FAFEZMEIRE ¢ () BEE T, Q) FEZTRAE: (D KT
HRERESN A FEZHPIE: G BHEEINEE AEKE, IZENTEL BB,
MEK K EDHNHK ab,c B ZHERFTIZE BT, H Schrodinger TR -

e (a7 T a7 )9 = B

E_

- 8ntm

<a7><><><>
- (e

- 8m
K RTH non,n, HAFHET 1,2,3, B, MT a=o=c W=ZLFHH AR TH
non,n, AEKRES, BAHERBF SR ERMAR. XMEEMABHEDIRE KIEKRK
AR TR SEH o] W, B F ¥ B A R — RS R T .

(D) BEEZRGYHEAE, SHEHRERE. 55 H H 8% K Schrodinger 5.
(2) ## Schrodinger 772 BB H R &L KEB ¢, ME,,
(3) %2 ¢, | ¢, | ZRET, T T A1 5
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(4 HFRE ¢ REMIMRENERYEROPIE, THRERKBER.
(5) BRA KB [a) &, Xt Fr 8 45 R m LARL A .

2] B

[1.1] K8% K EREE, BB 46, 8K A=670. 8 nm, X & Li B FH B FHE A Cp)'—
(1)?(28)" BRI A B I B R LB IR BB K A k] mol ™' Y B Y RE R .

¢ _2.998X10° ms ' PR
fR v== 670. 8 nm =4, 469X 10" s

1_ 1 _ -
X T 670.8X10 7 om L+ 491 %107 cm

E =huN,=6.626X10"* JsX4.469X10" s7! X6. 023X 10* mol™?

)7:

=178. 4 k] mol™!
[1.2] R ESBHREBEBNETRBMT .
B A/nm 312, 5 365.0 404.7 546. 1
Yer FEAFBE E, /(1070 D 3.41 2.56 1.95 0.75

YE“shBE- A, BT AT R FIERBE THE Y Planck 23 IR T W) ATl B () .
B OBZRIEKBERAR v, B G RHE TRIBASIEE E, 51 T T &

A/nm 312.5 365.0 404.7 546.1
v/10™ 7! 9.59 8.21 7.41 5.49
E. /107 ] 3. 41 2.56 1.95 0.75

MEPEEMEE B, R TEL2P.

4L

EJ1079)

V/jolis-1

1.2 &RMMAYE v HE

1 2
h = h, +E,
R
b E _AE
v—1, Av

BP Planck ¥#% T E,-v BRI R, BRAGES¥ E, My ERA LR BIARE A, #140.
4



h— (2.70—1.05 X 107" ]
(8.50 —6.00) X 10" s7*

FhEL 5SS SR v NSRBI B HE v, . B ,v, =4, 36 X 10" 57!,
B, & B TR -
W= hv, = 6.60 X107 Js X 4,36 X 10" s
=2.88x107"]
[1.3] &BEFHIERMER 5. 464X 10" s, AT EICRMBARARK, YA KA 300 nm
I ESMCIRSTZ B, R PR FHRRXEEREZ D

R hv=hy, +%mv2

v:[zmu_%)}%

m

=6.60x10%*Js

1

2. 998 X 108 I‘IlS_l 14 1 ?
—5.464 X 10
300 X 10° m 64 X S )
9,109 x 107* kg

2X6.626 X 107 J s X 4.529 X 10" 57 77
:[ 9.109 X 10~ kg jl
=8.12X 10° ms
[1.4] HBTREFHEMRT EENEK:
: (1) JREBRH 107 kg, 123 EH 0.0l ms '#2hie;
(2) ZheE R 0.1eV M1
(3) R 300eV W H H BT,
8 48 de Broglie &
A 6.626X10*Js

_ |2x6.626 X 10’“13(

(14 “mv 107D kgx0.0lms™!
=6.626X10"% m
(At _h__ 6.626X107% Js
P /2mT /2X1.675X107% kgX0.1eVX1.602X10 ® ] (eV)!
=9.043X10" " m
(yal__h _ 6.626X107* J s
P 2meV J/2X9.109 X103 kgX1.602X10" " CX 300V
=7.08%X10"" m

[1.5] FABSFHEFEHEREREASYHRX B A7 E, s K5 200 kV, 8 8 7
ST =R ling: UM
ff M de Broglie X &K .

? mv ./ 2meV

_ 6.626 X 107 J's
V23x9.109 X 107" kg x 1.602 X 10 P Cx 2 X 10° V
=2.742% 10" m




(2] £#47 1L.3~15 BMEis, PEORA+ 2 EE, TEMRIA B 2 #7
WEARESR, Flied CLA DR VWA DTHCV 4R J,] T#HA kgm?s 2%,

[1.61 XM —PEaEE o<cOLEMBBRET  GARTTITHER:
©,® h® @ ED 1

mv=p=7 mvuv

v v 2
GRS mo=—mo . DREFEAEML? WHAE

B BOWRL T B Bt ORI, R IR SR AR BRI AT R AR R R
E=h
p=h/A
AFFES AN Y A TR, ESH 0Ky BRI T R, KR EERR A
# & Planck ¥ #. 1R#E LRWALE R ANFRBAME S22 AR
p = mv
H.0,0, QMO LHE R IEFHL.
PIOBL B B9 B I A AR AT 50
A= u/v
AHu BIERHEEERE, EAF THEMNEHEE . HOFHT A=v/v, 41,
(1.7 F38(BE 0. 01 kg, B 1000 ms™ ) AR (A 1077 kg, #HE 10ms™) A Blid g
BIZER (R 1077 kg, BE 1ms™) JRERT T GEFE 1000ms™ D%, HEEHATHEE N
JFH R 1026, A Ef € X R A B A EEXRRREA LHFEL?
B BABREERR BT AR N 2 B A

h 6.626xX10 * Js
TR A 0. 01 kg X 1000X 10 m s~
=6.63X10"* m
R R 6.626X10"*]Js
B A= T I07 kg X 10X 10%m s !
=6.63X107% m
_ _h 6.626X10™]Js
ix i Az=—— Av 10 P kgxX1X10%ms ™!
=6.63X10"" m
R 6.626X10"* Js
B A T 0. 100X 10 * kg X 10° X 10 ms ]
=7.27X10"° m

MHESRTR.A=ENERABEESEN&E AR K/NHEILTLZE. %52, HA
B B 5K 7 i DR g 19 AR AR AN 0 R JBE A 8 /s T SE PR B G 6 B CR LD R E B 2 10° m SR
WA T . BERER/N ENREHRER . AAREEXRAFTREN Ar BREAREY.
LB R , 73 IR RE 3 T T 2 2 2 s A AR P B B BB R B E . R R
KF XA B RSB A RER.

T B P LR R . o R R R SR AR T DUE M AR A B E i KR T
A EH KD URFRDEER—BHILTFBILEAD pm), BREREZ K, BB -F7EE 3+
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B BN R BE 2 W, B S A IR B T 1%, R E R X A TS 0 ) A TR & L.
ML AREEXEICBMAKMZR I FEROSSARERLETERRE. AL
2 LR Planck #EVEEZMN G SHBESRY S, B FRESIHNBT U RS %08, L
RABE Planck EBENENLERNERTHE HBMS MBS FHRTF H¥0E,
[1.8] BRHBEBRESEHE 7. BEMERE N 1000V, i FEHEEHARAHEE Av
Fv B 105, Bl T B9 I M R RV E T2
B OEAEMEBET HAREEXRZTRERE TR ATEE R .
h h h
S B0 e JIVIm X 10%  JZnaV X 10
- 6.626 X 107 [ s X 10
 V/2X9.109%X 10" kg X L. 60ZX 10 " C X 10° V
—3.88%10 " m
X AR R AN B E BEXT T A AL CRIE B TR B R B/ a2 B B0 98 0% R B9 K/ 3k 5, 52
22w, ANRESHAHE FES PR tE. H, B -7 51 d S92 % R E
BRI .
(1.9 RAHEEXFE YA M OADIZ 10 m) WE A BB T/ 5 (F 10000 V B E
s ).
B BREAHEEXRR . BETFNENAREERN:
A h 1

=R 1 926107 .
A= 2p TR X VoA
) 1
= 1226 X107 « —L

4/ 10000

=1.226 X 107" m
AN RE BE 29 R S UM R S B 107 A%, BRI 0 R e AR A T B B B 2 O k2R ol
e 10745, B4R, AL OC M BEA B B 7174 .
IR N A T RN AR EER 107° m, WHAHEERRIENWHBRAHE
B

_ h _ 6.626 X107 Js
ap. T Ax 107 m

=6.626 X 107% Jsm™
10" VB E T .8 FishiE R
p, = mv, =+ 2meV
—=./2%x9.109 X 10 " kg x 1,602 x 10" C X 10" V
=5.402X 107 Jsm'
B Ap, Flp, AGH I — R AMERRES AN

x

8= arcsinf = arcsin

x

6.626 X107 Jsm™
5.402 %107 Jsm™!

~ arcsin( )% arcsinl0™

~ 0°



X UL i O Bk 4R R IR B AT S BIE — 8 B, B, Y MR AR B B
firht.
[1.10] MEABEEXR

(1) KT BN ok 35 B/ D B SE T A DB R HEFI R K : () H, A F T,
(b) H, H8 HJETF, (o CEFHEFMHET (D FKEPH H, 4F. (0 5m BHEPHM O, 4T,

2) B @MCOF R TH Avnn .

f#

(D AFABTRFRE m MEEAR: () BT 9.1X10 " kg, (b) T 1.7X10°7 kg,
(o) HJFEF 1.7X107% kg, (d) H, 441 3.4X107% kg, (e) 0, 5.3X 107 kg,

Ax WBHEAR:H, 4 F 3X10 "m, CRFZ1IX10 "m, #4K% 1X10°m, 5 k&
5m,

M Az« Ap,=h HK . EE Ap, =mAv,, . Av,,, TH FRAEE .

Av,,=h/m « Ax

AU, BH/NEV KT R
(e)<(d)<(b)<(a)<(c)
(2) (@) H, 2 THEFH Av,,
N ) . 6.6 X107 Js . 6 .
Av,, = h/m s Ax = G IX10 k) G107 m) = 2.4x10° ms
() 5mBEHFH O, 7F
—34
Avy, = h/m» Ax = 6.6 X107 Js =2.5X10" ms!

(5.3 X 107% kg) (5m)
[1.11) ‘/;:xe‘uzﬁgaﬁ(%—ttazxz)B@Zﬁﬁ@ﬁ»*ﬁﬁimﬁo
B NMARTHEREABIED CER M CAE &5 A E AR 53,18 .

d2 _ 2 .2
ZFIEM —4a2x2(xe‘“ )
T
d 2 o2 . 2
=d—(e @ —2axfe ™ Y— 4dfxte ™
x
2 .2 a2 2
=—2are ™ —dare™™ +4a’x'e™ —dalrie ™=
2
=— 6are ©
=— 6ay¢

lﬂlﬂfmz':'fﬂ:-{ay‘j_(;au
(1120 FHRBCH LRI o A R #50  AE(.
e ,sinx,2cosx,x’ ,sinr 4 cosx

B e —ixe e B WAERELATEN 1



dd—zzsinx=—1><sinx,sinx %dd—zzﬁngiiﬂf@ﬁszfifﬂfﬁj]—l;
ddZZCosx——Zcosx,Zcosz %d Zﬂgﬂiﬁ@ﬁ AAEME 2 —1;
dZ
dx

——x*=6x#cs’, 2’ K% B‘Jﬁiﬁﬁﬁ;

2
%(sinx—#cosx) = — (sinz +cosx) ,sinzr+ cosx %%Hﬁﬂiﬁ}f@ﬁ SRR 1,

(1131 e Hl cosm MR | GRENFERKT £R R UHAEE,

cd e s
R 1 e™ =ie™ « im=—me"
d¢

BrEL e RIEAF | AT B AT —
i %cosm?S:i( —sinm®) » m= —imsinm®+£ccosm®

B4 cosmb R RS | SHAE R

[1.14] EAE-HEHHHEHORTHETBERBEHIEL.
WM EKERN W -EBPEIRE TR EEC .

¢ (2) = %sm"lﬂ O< <l n=1,2,3,

4 nMn' REAFKETH, J%J::ﬁfl

Jt,b(x)sb (x)dr— / "” / sin 2

:_J sin 2% . gin ﬂdx
Lo l l

sin —_(n—n/)nr sin —_(n—}—n')ﬂl :
_2 [ N {
T Zx(n——n’)ﬂ 2X(n+n’)n
l l 0
. (n—n)w ECET PLIRE
_ {sm —— % sin —l—x}
(n—nDHn  (n+nDm J,

_sinln—n ) sin(n+na)n

(n—n)= (n+n)m
nFin" G HEER BN (n—n)F(n+n' ) E R, TR,

1
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