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Abstract

In this paper, based on Huygens-Fresnel integral formula, an analytical expression for a generalized
Hermite-Hyperbolic Cosine-Gaussian beam propagating in chiral media is derived. Based on this, the
propagation properties of such beams are researched numerically in detail in chiral media. The re-
search results indicate that the chiral medium parameter and the beam source parameters have an
impact on the propagation properties of the generalized Hermite-Hyperbolic Cosine-Gaussian beam
in chiral media. Our research is beneficial to a further understanding of the interaction between the
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beam and chiral media.

Keywords

Generalized Hermite-Cosine Gaussian Beam, Huygens-Fresnel Integral, Chiral Medium,
Propagation Properties

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 7

5 AR AR J LA AR R I 25 S 30— A AR FIERE IR R, XA RHE B B & 0] S ik 25
AT RIS 0 S RS D s B 54 2 B =<5 W L A O £ 2 e B2 R B S 3 e A N e Y s SR
PRI SERE 1] [2] (EARERMI G AR R R 2 45 AN St L A V8 72 (1 B F T 5¢[3]-[5]. 4K,
F RO AL T B AR SR 7 AT IZ % ER[6]-[10]. 1997 4F, Casperson Z54 i &
FICE RGP HRBREE, FRONEOKER: - B IETZ - @i (HSG) e [3], H e kiR R gtk
FE ST JEok,  AMTERE X B8 oAE & b A B b AL R TF LA 0T 9T, Wik e s A T ot b i
FREFELL]-[14] e o AE FUEA R A AL & [15]-[18], PASIX SR AE G2 R G AL R (A 72 )2 R
53[19]-[25]. &ilt, AR 1T JE/RAKS - R % - @il (GHCG) G IR[15], XFGHR BAA — LA
7] T Je /R KA - XU IR - m oGRS E T2 KiE. BIH AT AL, A XK GHCG EF
I B A R A

G, ASCHERT N CAER) RS b, R BT - SRR EATHA 7 4t GHCG JG R AE F A i
FERE AR, B EUE 5T KR GHCG Je il F A P AL 71T M.

2. GHCG JREF MM BRP I EBRIERN

BB GHCG JeRAE TS5 z Bl A 9L 77 171 (2 > )& 4%, MG RAEVR-T-1i z = 0 ALy RIEAX AT LA
5 R[14]:

][l

XYy ) " n Xs + Yo
E(xo,yo,z=0)=E0( "> Jhu(axo)hv(ayo)cosh (9%, )cosh™ (Qy, Jexp Eaea ()]

A, a=vZjw, wERREEDCREE, EAEOtmIRE, Q215 cosh BAUHAIAESE, h, ()
hy () A BIFORE u B v B Hermite £ 3528, #r B () JECE e, T 1L A

oS5 el (504

r=0

S[a)¢erl (o]

Hep, £=w’Q®, b =(r-m/2), b,=(q-m/2).
MRYE BT - SEREHATHARIY, GHCG YR AL ABCD Yt R GuE L — RiIn 70 Ai[26]:

O]

DOI: 10.12677/mp.2024.145024 207 A B


https://doi.org/10.12677/mp.2024.145024
http://creativecommons.org/licenses/by/4.0/

400 400

E(x,y,z):z-Tc "kZJ'jE Xo: Yo:0)
o 3)

k 2 2 2 2
><exp{—2|—B[A(x0 + Y5 )=2(% + Yo )+ D(X* +y )J}dxodyo,
He, A BﬂDﬁ%ﬁ%?%%ﬁﬁ%mmg,&ﬁkﬂ—,ﬁ*iﬁﬁﬁ&&k
HEEREQ)RANEAEB), FHFHR S A A[26]:

w s a-ap’+2Qp | _i L Q_2 [h/2] (—l)m hi (Ej(ithZm
J'X e hh (ﬁp)dp_ 25 P EXP( o ]ré—m!(h_zm)!hmsm \/E I\/; , (4)

—0

ESVAEIECE

20 2 o 2 SE(7) )

« Q_ Q_ [n/2][n/2] (_1)k1+k2 Uyl
exp(ﬁJrﬂJ%%klk (u 2k)(v 2k )| (5)
i\/ﬁ i\/ﬁ u-+l-2k \/* +1-2ky \/ﬁ
Hrp
b .
ﬁ——+ Q _brn\/7 Q — qn\/g_{_lk_y. (6)
W w w 2B

B 2 I F A R SNk GHCG Jes s T I FE, A4 GHCG Yt 4
Fe R AREANA ARG . i TP HROGLE S 5 R AT S AN R T AAS R AR R P A% 48, £ THEA B ne

Fon A RIRN:

n.=ny/(1+nky), ng=ny/(1=ngky). (7
b, y REFHESEL no RARFHEN FRIE GG 32 . EFHEA T, 5 R RRCFA Bl R IR6AT
i [¥) ABCD HiRF K7~ [8] [9]:

A B (1 z/n
c. b)lo 1)
Av Be) (1 z/ng
C. D) 0 1)
S5 (B)RIH T 2R(5), AT LA B /2 e [ i ' R A He 1B R O Py 2 i 2

<>—(—H e 5T

(®)

ﬁL ﬁL kK, (u 2k)(v 2k, )!

) T ()

DOI: 10.12677/mp.2024.145024 208 A B



https://doi.org/10.12677/mp.2024.145024

ikEee ™ ([ n kD, oy |&&(m)(m
-5l 2o 5T

. Q_Xz Q_i [n/2][n/2] (—1)k1+k2U!V!
eX‘{ﬂR*ﬁR 2 2 i l(u-20)i(v—2)! uo

. o u+l-2k; o v+l-2ky ) & hv IQ_y
i3, i\/ﬁ U+l -2k \/FR +-2k, \/E '
. L S

2B, M w 2B, M w

Bk, GHCG S AL T 1A i Hh ) F 37 T AR :

E(xY,2)=E, (x,y.2) + Eq (x¥,2), (11)

3 BLEOEY:
=[e (ey2) +[Ea (kv 2)f + e, a2

S, T,
0 (009.2) =B (49, 2)Ex (X 2)+ E, (%2) 5 (1,2, ®
Soofn, o RSN, R FR(LL)~(L3) AT LU A FEC 5L, KB, GHCG SR A

R
3. WEWHES

N iR AT R, AT AR A A 250 N GHCG S RAE FE A I b AL R 4 v . i 2R gt
KR SHEMFEN IS E, W GHCGHHAE TN i AL FE I Y60 o A AT 43 T i i o TH R 32 R
HRBH N u=1, v=1, 1=1, m=2, w=1mm, 1=632.8nm, FHENFEISHN: no=3, y=0.16/k.
K, AT 5R A — b I3 I T R ze 4 TG H R

K 145 T GHCG Yeoilid T8 y = 0.16/k A 57 AR A [R5 48 1 85 Ak 22 [ i Dt 3 1 (2) A
ARG E5R 1r(2) S S EER 1) A . MR LAE H, ASHEHRAETETIAL, 7 A miR e 4 5
TR 3 B 5 2 AT RS RS PR FF LG SO A . AR e B K, 78 BMRIR 637 R0 A B s
et ERARAE R AR, OB REERIEETE A, HCoG R ETIE KT B S se M . T
FEAE RGBT, AEAE RS I R SSIRE,  IEAE I I OR R L A AL . EOERREE 4RO 3
TR ATE T LAE Y, Z R IS BRIE T 37 O FR G DU 4 A, Bl AR IR B I K, e Ak
HEF AR, I, Fr e o AT ORARE e T 40 A I U I 55 B X PR B B

K 2 45T GHCG Y 7E AR [FIB IR R AEAL SRS 2 = S5zg Ab 22 e B IR G« A7 e (B 0 1106 K i o
S3Aie ME 2 aTLLEH, SHFFMHESE y=0.16/k BN, 206HM K u flv 21 L, A R m ARG
SR AT A I EH 22 S B ] P 2 e 30T 2 AT DG, T A e D I ' PR ' R R S — ) 22 R
HTFHESE Y M, RELAREMEA P OEF (@l~cl). o, BRATRIL, SEEEFREH X u Al v R
MR, R 2B R S AT . BEAE GIRBT O u A v BT R, BATRI, Mu=2, v=1H1],
W x F7 1 e A MO XU (a2~c2), XK y FAHLL, AW x MR E R AR, Mu=1, v=
200, BAVER], JesBAAI y 7 A I OXU(a3~c3). MGk u=v =2 I, JEimA AL
Syt B VU 73 AT (ad~c4)

DOI: 10.12677/mp.2024.145024 209 A B


https://doi.org/10.12677/mp.2024.145024

— 1 1 1
z=0 7=, =5z, =10z,
0.8 0.8] 0.8 0.8
o 06 Sos Xo06 Sos
=
~ 04 0.4 0.4 04l
0.2 0.2] 0.2] 0.2
0.5 0.5 0 ) - -0.5 1 2 2
v(mm) x(mm) x(mm) (i)
1 1 1 1
= 7=52, 2=10z,
08 0.8 0.8 0.8
£ 06 Z 08 = 0.6] < 0.6
=
0.4 0.4 0.4 0.4
02 0.2 0.2 0.2
35 05 05 o o ] 1 -1 05 1
x(mm) x(mm) 4 x(nnn) x(mm)
1
=0 7=52,
AR 0.8 1 z=107%
.08
\’:’, o 0.8 3 0.6 1\073
= 0.6] Y = 04 s
=5 = S0
0.4 0.4 0.2/ 0.4
0.2 02
0.2
o -o.zr 0
35 os b5 [ 0s 4 0 05 1 02
x(mm) x(mm) J((mm) x(mm)

x(nm) T xmm)

Figure 1. Normalized light intensity distribution of GHCG beams propagating over different distances in chiral media (y =
0.16/k, Q=0.1 mm™)
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Figure 2. Normalized light intensity distribution of GHCG beams of different orders at the medium propagation distance z =
5zR with chiral parameter y=0.16/k
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Figure 3. Normalized light intensity distribution of GHCG beams of different orders at the medium propagation distance z =

5zR with chiral parameter y=0.28/k
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Figure 4. Normalized light intensity distribution at distance z = 3zR for GHCG beams with different beam widths when propa-
gating in two different chiral media: (al~cl) y = 0.16/k; (a2~c2) y = 0.28/k
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Figure 5. Normalized light intensity distribution of GHCG beam propagating in z = 3zR chiral media with different eccen-
tricity parameters: (al~cl) y = 0.16/k; (a2~c2) y = 0.28/k
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