) I8 ¥ 48  Acta Phys. Sin.

Vol. 63, No. 15 (2014) 150301

AEXRSimRRIE RPN ESHCRE
HIEARIERMR"

B

(31

¥ — A

(P Z P TR HAML S E R TR, 152 710048)

(2014 4£ 2 A 27 HIH; 2014 4 4 A 16 HIKEMEH)

KA SRR T RN, BRI S, B g w6 AR K it o i, a1 A
SR DG T R B, SURPUE MBI, ASCie T h s /R R DR K TR AR S, T/
JR SR T TE BT RS [F 6 TS TS T BRI & o BT R R R RO, AT T L

He R R B A S i A R

KEEIR): Sk DGR, KU, R, SUBMshE

PACS: 03.67.Hk, 05.30.-d, 05.30.Ch

1 5 7

P 5 0 (LG) e U —Fhafs ais Uit /o i
(OAM) B e Ye . OAM v] H T AE IR 2% ki ¥
FY\ . E ARG P S5 Terriza 538 H
#5747 OAM (1) LG YGHRAMY AT Lokt 5 Jie /1 3l 5 9,
i HL AT BAHEAT OAM 4w i, I T & Tl 15 P, Bk
WA OAM AT gl B 1R 15 Bk 681, fErig b
OAM RERE BTG 75 4 A /R A e 23 6], OAM gt m] LA
SR R A A ), OISR A OAM 4
e 0= M TR 7 JE A,

KA 51 AR RS 5 REENL AR, S8
(AN S, 1 BR B 23, 2004 4F, Paterso
P2 R AHT 5 FR B B 2 e KA BN AL 38 TR I
BIRME, £RUEELREEIGT 1 OAM IAER,
ABEAFAELE JFR I AAE RS 9], Anguita 2542 H LG
JEHR P OAM ) 215 18 1) B E A, KA #
S B OAM, Ty HLFif 2 T I 5 FE () 35 K, AR 20

DOI: 10.7498/aps.63.150301

B 10171 KA IE 22 51 AR R GRS
10 5 518 A I REAE o)

KA LG YK OAM AL B 2
— UHT BB TN AR, AR SORAE 2001 4 [ B AL AE 1
SRt P o P AR A 1 TTU-R K S045 40 5 OB,
PHE T RAREE R LGSR Z i/ 4%
BLOAM ZZAL T T BRAN A B0 725, eI el 52 X
TR T R %% 0 BT O AU RE R AL, )
Br 7 LG YA AE it /i i o OAM A2 (L U A 52
me AL 2R . 4857 OAM ) LG O AR KU I FA) A%
HFEH, OAM AL IR S &, 2T fE RS
fekirh OAM AL LA K HLFEMA R 22, X L OAM
NG BRI S 518 E AT AR 15 3 B

2 oM
LG 5 R
m A (VT
“ “’H’Z)w(z)(w(z)) Ly <w<z>2>

w B K HRBHE IS (S 61377080, 60977054) Bk TH 4 “13115” B 48 % it %I (L #E5:2011KTCQO1-31). B vH & H & T
P AL RS B 4 (HEMHES: 2010JC17). V8 2 T RHE i R 5 e 56 4 (M5 CX12165) BEVE 44 H AR B2 B RIAF 78 oF &) (HE it 5
2013JQ8011) BFH 4 £ FFAMIF R B (e 2013JK1104) FIBEFE S Tk KSR HHRITE (S 2013K06-08) #BhHY

T EIEH. E-mail: juan0110@126.com
© 2014 FEYIEF S Chinese Physical Society

http://wulizb.iphy.ac.cn

150301-1


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.63.150301
http://wulixb.iphy.ac.cn

¥ 12 Z R Acta Phys. Sin.

Vol. 63, No. 15 (2014) 150301

2

X exp <w_(z)2> exp(imf), (1)

R (LT A — /2] + p)L, m HLG
JER ) OAM #5488, p NAR AR HL, w(z) NLGOLR
A 2 RIDERERAN, r R FIEE RS, Ly () 9%
i /R 2 . LGOGHRAE K it A& fa, £E
Rytov ML T, SGR E HrilE vl ik

u(r, 0, 2) = u,'(r, 0, 2) exp[i(r, 0, 2)], (2)
A o (r, 0, 2) R TN AN AL, 2R
TR, 6T OAMZS 9 [1) BIHR I 2% (19]

/// *(r,02, 2)u(r, 01, 2))

exp(il(61 — 62))
X drdf,do 3
V21 rdrdfidé,. (3)

T 7 R MR 26 AE TROW B 5 1 AR R Ol
TAMMER S AAHATHE T, o (3) ] PLo AT 6
T OAM S |1 # m) BFIPRMIAE 2 2 4EZ 1 (B 2 (d)
Wi 7 oE ETHED), UEEH T ORI 91 B 2 TR AN
BIS AT R (PR EMER B X ) 80T OAM K
k.

ARSNGB B A FE 53 i LG R & KR
LT AR H OAM [ 53, HH B eV & SCnT i 5
WEJE VSR 25 23 B PIT o N ORR e B O RCER, kT A AT
LG Y6 AE I A A OAM A8 Ak AR 43 A5 i [X]
. iR B LGOGHR I E ARG w(r, 0, 2) F1R g
1 BB exp(il0) R TT, 1931

1 =

u(r,0,z) = o l:z_:oo ay(r, z) exp(ilh),
A

TR :
ai(r,z) = \/7/ u(r, 0, z) exp(—ilf)do, (4)
| TR I 1) OAMTH?& TR RN

U= 250201,

A .
C z/ lay(r, 2)|*rdr,
0
g0 NEZNHEE. KH Kolmogorov T Z i ik
KAGm AR LG AR B OAM #1520, Kolmogorov
PRI E N R E Ig = OFIAMNRE Ly = oo, 2
TNANREEIRON. R Rytov ML 4544 iR £ 1) —
UL, AR R
(exp[tp(r1, 2) +¥"(r2, 2)])

— exp [—;Dg(rl - rz)}

— exp |:_ r% + 'r% - 2|"°1L|;"2| COS(91 - 92)] 7 (5)
0
K Dy NABNLG A REL,

5/3 -3/5
146k2/ C2(z 1—f dz

e R B AR i U A B R BRI R A TR R,
C2(2) A RARE AT BRI o 245 0 5 5, A&
SCRFH 2001 4 [ B 015 56 B 42 Hh A0 B v 152 22 A F
ITU-R RSG50 # Uil 2o |
C2(zcosa)
= 8.148 x 10750 (z cos a)*® exp(—2z cos a/1000)
4 2.7 x 1071 exp(—2 cos a/1500)
+ C2(0) exp(—2 cos a/100), (6)
K v =2.1 m/s BRI RHE, C2(0) 2 HuTH
OFR TR, o —RRIA. R Ak

27
/ exp[—inby + ncos(fy — 02)]d6,
0

= 2mexp(—inbs)I,(n), (7)
K 1, (n) NEIER] n B DUZE IR R L

Hi (1), (2), (4), (5), (7) AATALE R i o,
OAM FRECN | HIRIEIE ) C N

X, RANEHMEZLRIALRE B IP =
cl/zcl, BRI AR A A OAM 1 4 82 e
W REE 5O R S R R IR,

T RS It A0 i T A 5 26 45 4 B C2(0) =
8.1 x 1071 m=2/3 Jeyli P K\ = 632 nm, A4
FEHIEABE KN we = 1 cm, BIFLE R = 3 cm,
KA a = n/3, EHIFEE 2 = 4000 m, N6
FJOAMIEHim = 4 FEm 4% p = 0T,
P 1R A b 2R o 6 SR 28 ik KR i i e B 0 M e
PRI OAM FE5 1, HALFRF R IR e I 7 BT o
EIRE P, NIEH OAM #8%5im = 4, 5-EUE 6
W OAM Jlsr EE 3 A fE OAMFRECN | = 2, 3,

150301-2


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 Z R Acta Phys. Sin.

Vol. 63, No. 15 (2014) 150301

1.0
-
0.8+

0.6

0.4+

0.2

o 1 2 3 4 5 6 7 8
OAMIFEH 1

K1 LGOCHRARSRIEAL M RAEE A

4, 5, 6 IR BEIE P 0 8. NS E I R Ui i,
OAM & 1 9r i, JF H POEH K OAM Jy L
[e] o A4 H A 2 B AR S, TT DLIE R MR 2 LA 5K
AP I 18

Crmtnal
, -\ 2 2\
-wal (0E) [ G
X exp <u7(2;)22 — 2:;) AN (27%2> rdr,  (9)
Cin—nai
2|m| 2
Eul ) )

-9 2 2 2 2 2
X exp <w(;>2 — 1%) JION! <7%> rdr, (10)
nBIEEE, Al =1, m+nAl5m — nAlRR
AT OAMIBEL N = m B g R 0 E KW

] ) 2 HE V8 38 3 B ) OAM AR 4. X L Crpund

. 272 272
Connst RV Ly (;) LIEN (:;) x
0 0

92 92 .

A, Inai <:2> I ar (;) 73 5l & n AL A
0 0

—RABIE VUZE IR R HOF —n AR 28 — R A5 1E DL %8

Joa(r) = (=1)"Ja(2), (11)
K Jo (o) R R IFE R di(8), (11) =
EES
I_o(x) =i%J_4(ix)
= (—1)*i*J_u(iz)
= (-1)%**1, () = I,(z).  (12)

2 2
j;%H:’l InAl <2r ) = Ianl (27;), FEU\

2
o L)

Cm+nAl = Cmanb (13)

3 HKELAM

FH (6) 24T 0 by T 97 5 26 45 440 0 C2(0) 11
K2 SRR R L BT 5 2 45 0 % 5L
C2(2) MK, BWRE KA R E N, LGOGR
OAM K B 5.

852 K 6 RA B 1) AR RE I 4% 40 A9 B B A 25 1
N B, BAS/NB BT R S5 B C2 (2) A,
HIH C2(2) > 0, fERA/NE FIaH I 52 KA
TR 3 G R OAM & B A4 B 2 (4
I, /N BB AR B BE N I OR, I8 OE IR OAM
[ R BB ARG K. T T I B A U E

B2 BOE KN = 632 nm, 6B K/
wo =1 cm, FWILAER = 3 cm, KT a = /3,
5 51 85 B 2 90 A 4000 m, A 56K OAM 45 ¢
m = 4. E2@)F =FME& s KRl = m,
l=m+1,1 =m+ 208 HEE 5 &, m NG
I OAM F8 2, CAEH Crtnal = Connat, FTUL
WERRI=m+1, 1 =m+ 2 FIEHEE &, B4
l=m—1,1=m— 2WEEiE 5. MELRE
B2 BN, 1 = m BIIBHETE S BN, = m + 1,
| = m+ 2 [URHERE 7 B39 0, v RN R =& f
JEHR T OAM K i bl A A% 6 PE 25 (1 36 0 i 3 5. E
B2 (a), (b), (c) Mt b paT DL H T Hh T 47 45 26
SERHE R C2(0) K, OAM A BRI 5.

B2 (d) iR 45 (3) AT fs, FTRAE W IIE H T
OAM % |1 = m) FIERMI ML 2 2 J K1, B C2(0)
W T OAMBE [l =m+ 1) M|l = m + 2) FIHE
DIMEZ 38 I, & 8 U T LG AR ZO6 T Zim i A
R, 75— IR T ST F LTS,

I3 AT G A N B A% i BE D 2 A8 A0 e
s, B39 wy = 1 ecm, R = 3 cm, C2(0) =
81 x 1071 m=23 o = n/3, LM E 2 NOE
4000 m, m = 3. & 3 F OGP AT 5 e i 1
S AR B R, il KT, OAM & B iR 5 51,
JE IR, 7R RS R P 1 OAM (5 B
fase. FIHER OAM 5 B it4T KRB ER, N
TN OAM FREUIFRE, B 23 U KB N
S,

150301-3


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

38 2 R  Acta Phys. Sin. Vol. 63, No. 15 (2014) 150301

1.0 S— 1.0
(a) Tt —o—0p (®) —o— l=m
—x— l=m+1
"y 081 —a— l=m+2
0.6 | 0.6 L
59 O— 0
b—a—
0.4 | —o0— l=m 0.4k
—x— l=m+1
—A— l=m+2
0.2 | 02l . - .
) AV L e AT 0 e A
0 1000 2000 3000 4000 0 1000 2000 3000 4000
z/m +/m

—o— l=m
—x— l=m+1
—A— l=m+2

—
—O0——o0—0p—p— o

0.2 x—X —x

A A A—A—A—A y,
ol Lo
0 1000 2000 3000 4000
z/m
B2 (a), (b), (c) 7EA [ M TH 57 56 26 45 1) 7 B0 T IRE s oy B BAR S BE B 13 A (a) C2(0) = 6.0 x 10717
m~2/3; (b) C2(0) = 8.1 x 1071 m~2/3; (¢) C2(0) = 1.7 x 10714 m~2/3; (d) FEALHIE B 2 = 4000 m I},
T OAM & RIS

1.0 1.0
(a) —o— l=m (b) —o— =m
—x— l=m+1 —x— l=m+1
0.8 8T
—A— =m+2 0.8 —A— l=m+2
0.6 0.6 | .
—
Q Q O—Wwop o
0.4 r 0.4r
TO0—ao— o o
X——! —
02} 0.2 + XXX XXX
/X /A___A_A_A_A‘A‘l X
/A
A A A—A—A
0 /A./‘A L L L L L L 0 _A/A’T‘A—-‘I‘A 1 1 1 1 i
0 1000 2000 3000 4000 0 1000 2000 3000 4000
z/m z/m
e \“\D
(c)
0.8 \E\D\n\u~u_u_ o

—o— l=m

0.6 —x— l=m+1
a, —A— l=m+2
0.4 F
0.2 +
— XXX XX
X/X X
(019N N VY Y N W W S V" —. |
0 1000 2000 3000 4000
z/m

3 TEARFEMNGHERE K T IBHES > =R AARE 2124 (a) A = 351 nm; (b) A = 632 nm; (c) A = 1068 nm

150301-4


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 Z R Acta Phys. Sin.

Vol. 63, No. 15 (2014) 150301

1.0
(a) —o— l=m
| —x— l=m+1
0.8 —A— l=m+2
—
0.6 . N
a9
0.4
0.2
x/x—x—X—X—X—X—
/X/
0 At A A—A—T—D—TA 4
0 1000 2000 3000 4000
z/m
1.0
(b) —o— Il=m
—x— l=m+1
0.8 —A— l=m+2
0.6
A \D\D\D\H
0.4 5
0.2 | XXX X XXX
0 L pp b e e
0 1000 2000 3000 4000
z/m
1.0
(c) —o— l=m
—x— l=m++1
0.8 —— l=m+2
0.6
Q,
0.4
\n\u\ﬂ‘n—u_
0.2t — A
——A——A——A i
0 /A 1 1 1 1 1 1
0 1000 2000 3000 4000

z/m

K4 FEANE RO BRI ALAR T R 2 B B A% B BE 25 ) 0 A
(a) R=2cm; (b) R=3cm; (c) R=4 cm

o W F WL AR R B A ) BE B 2 A8 AE X R e
s, K4 A = 632 nm, wg = 1 cm,
C2(0) = 81 x 107" m~2/3 o = m/3, fe4iE
B 2 N0E 4000 m, m = 5. MK 4F HEEE AL
& RGN, OAM K HUW 3. AH AL Z5 M) iR BT 18
{8 D,.(r) = 6.88(r/10)%/, 1o} Fried 23, Jt K
FRI A 57 52 3 R 242 1 Fried 23010 LA 1O 5, 2
WFLAE R 3 2 S BOE R 42 Fried 2801 HL
3G 0, 51 S AR B 38 0, S RS2 B I 0
K, OAM k& s,

o3 T R TS o A% i B B 2 XoF 0B E T ¥ B
ml, B5F XN =632 nm, wo =1 cm, R =3 cm,
C2(0) = 8.1x 1071 m~2/3 fE4PE B 2 4 0 2 4000

1.0
(a)
L —O0—Il=m
0.8} X l=m+1
—A—=m+2
0.6 |
a8
0.4+
o /x/x/x*Xix—’_XiXiX—’—
0 AT |A’_?7A|‘A|‘A |A—1
0 500 1000 1500 2000 2500 3000 3500 4000
z/m
1.0
o)
0.8
0.6
Q
0.4 |
0.2t XX XXX
I A A A A—A—A
0 ,—.—--A1/A'/|’_‘A I ? I I I
0 500 1000 1500 2000 2500 3000 3500 4000
z/m
1.0
1\ (©)
0.8 F
0.6
Q,
0.4t
0.2 A
- /A/
0 % 1 1 1 1 1

0 500 1000 1500 2000 2500 3000 3500 4000

z/m

Bl5 e R OR T T 0 e 1 7 424 o A 6 B 25 1) 2 A
(a) a=m/4; (b) a =1/3; (¢) o = 1/2

m, m = 3. WK S5 (a), (b), (c), RINATEO ] 7/2
5 Y BB K, OAM K BREREE 2. X 2R N
RIS, KAAE T8 8 ) KPR, ITU-R
KA T BRI T 50 KA R H b =
JEAR A, 7o P AR K S A S 2R 45 4 oK

AT NS OAM & 5 m AL EE B 2~ S e
TR, 6 A =632 nm, wg=1cm, R=3
ecm, C2(0) = 8.1 x 107" m~2/3, fEHFEE 2 N0
£4000 m, o = n/3. MWE6HFE HEE NSO
OAM FBH3 K, OAM K a&FsmE. hE i E
HYEm = 38 m = 103X /MEH A OAM K #U 1 #4
MR, 7Em = 102 m = 20 3X/>70 i
OAM K HU ¥ FE B 22 BIAR /1S, BEBH NS 5% OAM F

150301-5


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 Z R Acta Phys. Sin.

Vol. 63, No. 15 (2014) 150301

BB R, KA OAM 2
[ R .

1.0
0.8
0.6
Q
0.4F
0.2 XXX XX
0 AT Af R A| P R
0 500 1000 1500 2000 2500 3000 3500 4000
z/m
1.0
(b)
r —o—l=m
0.8 —X—l=m+1
—A—l=m+2
0.6 |
a9
0.4
0.2} >——X x
I A — A A——A—n~
0 __.——Af/A’TA I ? A| - I I
0 500 1000 1500 2000 2500 3000 3500 4000
z/m
1.0
()
—o—l=m
0.8 —x—l=m+1
—a—l=m+2
0.6 +
Q
0.4
02 L S X—X: X—X:
i A 7A——A‘A‘A—tl
0 — |A ? 1 1 1

0 500 1000 1500 2000 2500 3000 3500 4000
z/m
E6 TEREMIANSE OAM Fa3UT S8 e /> bt AL 4 e
B (a) m = 3; (b) m = 10; (c) m = 20

m wg:1cm
0.4 | B w=3em
N wy =5 cm

0.2 |-

\
\
\
\
\
\

v JHITTTTTIITIT
o |HITTITTIITIT

OAMIEH 1

B 7 AR RGBT MR 2 i 234

A3 T AE RS I H N S O IR S BE KN w
X e it s m, B 7 H A = 632 nm, R = 3 cm,
C2(0) = 8.1 x 107> m~2/3 fE4H 5 2 = 4000
m, o = 7/3, m = 4. FEAS IR ESEHE RN A
wo =1 cm, wy = 3 cm, wo = 5 cm P =MFHN T,
MR i 43 /NI AL, B DG BRE R /N wo R R
R ATE IS

WEFL T LG OGR4 K AURME & 4 (R AT AE O
/235 W) KDL, SERZHF T, OAM &
HAE TR, T H DO G OAM Jy At i i 4™
AU 7> A S, 70 M 706 R OAM e §m it H (¥ 52
me PRl 2%, 49 3 DUT BUEE: 1) 0T M TR AT 6 S 4 A
HEoR, OAM A BB am 2. 2) H6 I I KB I
OAM K HLIHGRE]. 3) #EAL4E RK, OAM &
BB SR, 4) KT AE 0 21w /2 1 e P BCLEL B K,
OAM K HUHI R GRZL. 5) B A Ot OAM fi5 £
K, OAM K HUAZ 5821, (H I HE OAM $5 404 K 3
—RERERE, KA R H OAM Y 5 Wi 1] £ .
6) HRELBE K /N wo X A OAM BZHAAR /N, 7) £%
iR B OR, OAM K BIERSE.

S0k
[1] Taro Hasegawa, Tadao Shimizu 1999 Opt. Commun.
160 103
[2] Simpson N B, Allen L, Padgett M J 1997 Opt. Lett. 22
53

[3] Simpson N B, Allen L, Padgett M J 1996 Journal of
Modem Optics 43 2485
[4] Gibson G, Courtial J, Padgett M J, Vasnetsov M 2004
Optics Express 12 5448
[5] Terriza G M, Torres J P, Torner L 2002 Phys. Rev. Lett.
88 257901
[6] Gibson G, Courtial J, Padgett M J 2004 Opt. Ezpress.
12 5448
[7] Paterson C 2005 Phys. Rev. Lett. 94 153901
[8] Tiehui Su, Ryan P S 2012 Optics Express 20 9396
[9] Liu Y D, Gao C Q 2008 Optics Communications 281
3636
[10] Ke X Z, Li H, Wu J Z 2008 Chinese Journal of Quan-
tum Electronics 25 385 (in Chinese) [FEEE, 572, Hl
8 2008 BT HLTAER 25 385)
[11] Li L, Ke X Z 2010 Chinese Journal of Quantum Elec-
tronics 27 155 (in Chinese) [& %, MBS 2010 & T HT
4R 27 155]

150301-6


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.1016/S0030-4018(98)00656-7
http://dx.doi.org/10.1016/S0030-4018(98)00656-7
http://www.ncbi.nlm.nih.gov/pubmed/18183100
http://www.ncbi.nlm.nih.gov/pubmed/18183100
http://dx.doi.org/10.1080/09500349608230675
http://dx.doi.org/10.1080/09500349608230675
http://dx.doi.org/10.1364/OPEX.12.005448
http://dx.doi.org/10.1364/OPEX.12.005448
http://dx.doi.org/10.1103/PhysRevLett.88.257901
http://dx.doi.org/10.1103/PhysRevLett.88.257901
http://dx.doi.org/10.1364/OPEX.12.005448
http://dx.doi.org/10.1364/OPEX.12.005448
http://dx.doi.org/10.1103/PhysRevLett.94.153901
http://dx.doi.org/10.1364/OE.20.009396
http://dx.doi.org/10.1016/j.optcom.2008.03.049
http://dx.doi.org/10.1016/j.optcom.2008.03.049
http://118.145.16.217/magsci/article/article?id=18064107
http://118.145.16.217/magsci/article/article?id=18064107

) I8 % 48 Acta Phys. Sin. Vol. 63, No. 15 (2014) 150301

[12] Su Z K, Wang F Q, Lu Y Q, Jing R Q, Lang R S, Liu Adaptive Systems VII, p187
S H 2008 Acta Phys. Sin. 57 3017 (in Chinese) [/ &4, [16] Anguita J A, Neifeld M A 2007 OSA FWS 6 1
TR, HeEkEE, SPi, REA, XIS 2008 PR 57 [17] Anguita J A, Neifeld M A, Bne V V 2008 Applied. Opt.
3017] 47 2414
(13] Dong Y M, Xu Y F, Zhang Z, Ling Q 2006 Acta Phys. [18] Rao R Z 2009 Chin. Phys. B 18 581
Sin. 55 5755 (in Chinese) [, fR 2§, I, i [19] Zhang Y X, Zhao G Y, Xu J C, Cuang J 2009 WRI In-

2006 PJHEFHR 55 5755 ternational Conference on Communications and Mobile
[14} Gao M W, He X Y, Li J Z, Wei G H 2004 Acta Phys. Computing, February, 2009 p477

Sin. 53 413 (in Chinese) [ YIH, ek, =57, FCH [20] ITU-R. Document 3J/31-E, Radio-communication
2004 PJELFAR 53 413] Study Group Meeting, Budapest 2001 206 277
[15] Paterson C 2004 Optics in Atmospheric Propagation and

Study on orbital angular momentum of
Laguerre-Gaussian beam in a slant-path atmospheric
turbulence”

Ke Xi-Zheng Chen Juan' Yang Yi-Ming

(The Faculty of Automation & Information Engineering, Xi’an University of Technology, Xi’an 710048, China)

( Received 27 February 2014; revised manuscript received 16 April 2014 )

Abstract
Atmospheric turbulence can cause random variations of the refractive index, resulting in a spatial inhomogeneity.
When a Laguerre-Gaussian beam is propagating through the atmospheric turbulence, spatial inhomogeneity can bring
about the change of photon wave function that causes variations in the orbital angular momentum. This article discusses
how turbulence media change the orbital angular momentum of photons as to form different photon states, when the
Laguerre-Gaussian beam is propagating in a slant-path atmospheric turbulence, by calculating the weight of the spiral
harmonic component of the beam energy. Analysis of the variations of orbital angular momentum of Laguerre-Gaussian

beam in the turbulent medium has been carried out.
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PACS: 03.67.Hk, 05.30.-d, 05.30.Ch DOI: 10.7498/aps.63.150301

* Project supported by the National Natural Science Foundation of China (Grant Nos. 61377080, 60977054), the Shaanxi
province “13115” Science and Technology Planning (Grant No. 2011KTCQO01-31), the Education Department of Shaanx-
i province Industrialization Development Fund (Grant No. 2010JC17), the Xi’an Science and Technology Achievement
Transformation Fund (Grant No. CX12165), the Natural Science Basic Research Plan in Shaanxi Province of China (Grant
No. 2013JQ8011), the Scientific Research Program Funded by Shaanxi Provincial Education Department (Grant No.
2013JK1104), and the Technology Projects of Industrial Research, Shaanxi (Grant No. 2013K06-08).

1 Corresponding author. E-mail: juan0110Q126.com

150301-7


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn/CN/abstract/abstract11244.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract11244.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract9480.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract9480.shtml
http://dx.doi.org/10.1364/AO.47.002414
http://dx.doi.org/10.1364/AO.47.002414
http://dx.doi.org/10.1088/1674-1056/18/2/032
http://dx.doi.org/10.7498/aps.63.150301

	1引 言
	2理论分析
	Fig 1

	3数值分析
	Fig 2
	Fig 3
	Fig 4
	Fig 5
	Fig 6
	Fig 7


	4结 论
	References
	Abstract

