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Abstract

In this paper, we study the fractional-order quantum mechanics problems in the fractional dimen-
sional space. The fractional Schrédinger equation with Riesz fractional derivative in A (0 <A< 1)
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dimensional space is considered. By using the Fourier transform in the fractional dimensional
space, the fractional Schrédinger equation with fractional double §-potential well in 1 fractional
dimensional space is solved and obtained the wave function with the form of Fox’s H functions and
the energy eigenvalue. In addition, by using the properties of Fox’s H functions, we study the
asymptotic properties of the wave function when the independent variable and the double delta
potential interval a tending to zero and infinity, and give the specific asymptotic expressions. It is
found that the behavior of wave function is a negative power law function that contains space di-
mension A under two kinds of infinite trends, the close relationship between space dimension
and wave function, fractional calculus and negative power law is revealed.
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1. 5|8

1918 4£, Hausdorff 5| N 7 ¥4, 7F Mandelbrot KIL T U2 )5, X AMHESAEE 5N
L, AR 2 B ME S AR BT T o B N B e 2 ISR R [ 1] 5 0 T LA Aoy Hi 2 )
A A2 73 B HON 7 B 40 s, X LSBT i ARV 2 AU S BN A, S SR B R St
TRIEN 15 S TE AN 28 B B 2 DL b BEI RSS9 2] [3] [4] (5] [6]. RT3 % d, Feynman
B TS I T 87 /1%, Feynman Al Hibbs HHPEAEFXT S VE & T 122 R IR AR B R A2 1Y
PRAERRIT(T]e S5, Laskin FERRAEAR 7 Hi A Lévy BARANE A AR AT, Kt Feynman BRAZAR 734 3 Lévy
PRy, BIEE] T &F Riesz 20 B2 H) 2 0 3 B B e v 7 B2, B2 7 B B 705481 [9] [10].

BRI NAETRATHE T ) 23 [A) & — AN Z4E RO LR AR 6], BB RRIE 3 FEA Eoad =4k, 4
FERLR T 2O SR AF[11] [12]0 & T2 E 47 0] o 5 0 B0 S 7 B e t5 TR CEH T — 2.
i, Dong F1 Xu [13 12l & Feom 1% 3K il 7 7] 73 B € 15 7 FER Al 1 73 BB i s€ 75 7 1%, Naber [14]5] A
T IF[A] Caputo 73 i SECHE Y 1 IHFRAME 1 I 1) 73 B 8 2 75 05 R, Wang A1 Xu [15]4 73 [A) 7 B e 7 15
JIREHE)T B T B R e 1S TR . A B B e 1S T R Lévy BRIRAREE BT IZ B R ARG KT
PR, YW A S5 8 R AR AR AR, T LSRG MR R OV R 1 AT R, B BRI L 2 A T
P& R PVRFIE . 0T T AR 4E 22 10], Stillinger [16]4 T 7E AR 4 o Has v) ERR > pd #2, FEHE 715
[ s R R T 5T . 25, Muslih A1 Baleanu [1718]H Stillinger 7& S )4 $dhr B v 0 521 0H 58 140
e A vp (1) 73 B 2 A T . Muslih 1 Agrawal [18]8F 58 7 HAT Riesz 73 80U BN 72, WEW T a By
Riesz S5 D 485y ¥ 1Al 2 A B ZR o dilL, Oliveira &5 \[19]5R AR T B&H 4 25 [a] vp (1) B 5- 3400 B i
JE Vi 7R, SCRR[201H] F 75 80248 7 18] v 0 B AR S, AR5 17 2 B4R 1) v () 70 BB B8 0- 3416 23 B i
FETS TR TERLEERE b, AR SCHE— PRI 58 70 BB R 0-34 N 3 B e 7 15 5 R O B LA

KRN, S TR T o B R A B AR SR A R e T T AR SR ENORAE T
BN O-ASKBERI B E = R SBIYNIEH Fox’s H BBHMidb i, G sk Bodk— B 7t s —
S AR LIEE IR
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2. BEMHTRSERERSE

FEAAT T, o BUARRA TC b s AR 40 0 23 B4 2 1) vh 4 B AR 6 T, JRATTRE B R R AR R A
1 () Wt AR g (k) 6 3 A 1L
d/l ~ /1/2|x| .
*TT(2) M
AL AR 8 SR
g(k) = F(f(x)) = Jf(x)e“‘xdlx 2)
(ISR f (x) TG
F(x)=F" (g(k)):(ij [e(k)e ™'k )
A e BRI ) SOIKRLSE 6 BREUE SUN
5 (x—x')z(i] [e e d i 4)
AL A 0 BB E BRI HBEAT IR -
B ST 0 BREOH 2 T HI14E R
[ F(x)8" (x=x)d"x =1 (x) 5)
WEBAY A =10, RAREOT.
o< A<, AEBCEEITET SOKBIR 6 B 2 DL N ESER[20]
& (x—x))=limg*e™ )’ (6)
FATAT A 3
jj:f(x)ﬁl(x—xo)dlx Lo lime*e™ (- Xﬂ)zf(x)d‘x (7)
H R 16] [21]
[ A )dtx = [ (x ®)
& (7)E B B
J-j:f(x)ﬁl(x—xo)d x—hmj e f(x+x,)d*x )
FH A
[Fe™ xd :ik‘("“)/'"r(”—”j (10)
m m
A
[77(x)8% (x—x,)d"x = ) lim £ (x,) [, v ey = £ (x,) (11)
KR, M x, = 0,
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