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Fig. 1 Schematic showing the decomposed sub-pulses of the output from the etalon filter for (a) Ap =0, and (b)
Ap =1/2

AR ERE, HHE 1@ P (0 — wdto =0, B 1O (w — w)te = /2, {F453Hr
(8) R, AfULELAE 1 FEHE A EHREK (EEE = 0) BAS K EEEL R ER
MR B 1 ABE ARk (BELE =6, A 1,0” 8RR Bl (BB + EES) A, Xk
Bk oR“1,0” & B f1 B, Z M F WS R EARRERELHER MK, E. ARERER S
25T m MEREESRERB KA . =Bk BIETE ¢ = 200 i BT C 1, 17 %
)~ EE; + EE; (] “0, 2”7 /o) A, BBk ZR“0,3”(E) Bks + EsE¢) Ff1“1, 27
(B E\E; + BE.E) A%, ERANKPEHE0,47.41,37.42, 2” 4. LA, S+ NV =0,
1,2, - 2% FoONAFKHRER“0,2N” [ “1,(2N — 1)7 - fI“N , N” 20, BN + 1) Ak
WEHE“0, (2N + 1)7.“1,2N7 - F“N, (N + D" HR.

Wo(wo -~ w)to = 0B, FWREAMEKMN, Frf 0. 04
BBk RIES, WA 1) R, — B w3
R—ZFET o, 4 (0 — odto| ==/2 BF, WHE 1
(D) 7R, SR bk v 2 TRy, SX 28 TCKE 6] £ 8 W)
o s Bk R B AR

ZEE2S, BlE=1.t=057=73=0.9, (
g =1, ERTHTF 4pCEXH [ (0 — 0do]), B 000 7=—=% 20
{E7E[0,7/2] Z [G) B A 55 Bk o B9 . DA o ] Normalized time
ugﬂ%@l A(p %{tf‘{d‘ﬁtﬂ %@E{]%uﬁ . A(p ﬁkﬁ? F.g. 2 Profiles of transmitting pulses from an etalon
Bk IR BERL D, % dp = /2B, B wo S TERR for () dp =0, (b) dp =/8, (e) ap =
M LA SEIRMER b, X B A Bk vl A 4 B VA (@ ap =2
FRERBD,

B, EESHKES —CFEER /4 WEBEAER, BF /T 1, BrE KK
M HE B —-BEERNS DK, REGHEAKYHERER L&, X T 1/474
B, 6o 1, TTLLZRE Cn) BT, (OORXFHRMATLIZR, NTETH .

1(t) ~exp (— {1 + (rrag?)?exp (— 4tt) — 2(r729%) exp (— 2tit) cos (2wote)} ' (9)

Intensity
e
]
™~
T

(a)
(© b)




430 ¥ & 2 # 15 &

WAR o FTF oo, @ BT LUE HHE Kb KR K TRAKMAIKRE., T4 | (o —
wo)to| = /2 W, i th ko B bR ST N T M Bk @ BEBE . 33T ps Bk, X R B M T LA
R, SRR T B UGE A PR AE B B AR N B b 9 K S AH X4 B, B & F0 1 AH 24 B, X FOR
RN REBEEE T B3FRE =1, r=7r=0.9,9g=1.](e. — w)t| = 0fEH T XF
A to, St Bk @ B, WA 3()FI(d), & 2 AIB 0.5,1,1.5.2, NEIFATLIE L, FEH &
RIS, &K R SRR, LIEREH KR BT IR A . R TFE KA G0, B —
EB B E) 6] FR 2 2t B9 Bk . B FIRE B 1 PRBORIK 8 RPGRIEL T exp (— @) [(8) K],
FREL, XFF 6 b 1 KMBIE, —MORULIX B Bk o] LA 288 , AT ASERH G, T
1 EE, BAGEE=ED) KA REMS — MR R RIEAY, ARTEELRSE—
MRPKHIEE K, OR300 Ak @ E AR 3, B4 L A0S O\ Ik o id B 49 B (8] (8] B F R %
T o

0. 02
0. 04 @
20, 02p §0. 00{0. 02
o =
c —
0.00 , ﬁ/\/\l\k
—10 10 30, 0. 00 ) . 1
Normalized time ‘ - =10 10 30

Normalized time
Fig. 3 Variation of transmitting pulse profiles with the one-way traverse time of the etalon for (a) £, =0. 5, (b)
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Temporal Response of Fabry-Perot Etalon Filters to
Short Optical Pulses
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Abstract The temporal response of a Fabry-Perot etalon filter to the short optical pulses
has been studied. It is found that due to the interference between the multi- reflected
beams inside the etalon, the transmitting pulse is composed of a series of sub-pulses which
are separated by the one-way traverse time of the light inside the etalon. Under certain
circumstances, the sub-pulses merge together resulting in a broadened output pulse, and
the time difference between the peaks of the output and input pulses may not be equal to
the one-way traverse time. Studies have also been carried out for the chirped pulse and
dispersion etalon, which led to the expressions of the transmitting sub-pulses.

Key words temporal response, Fabry-Perot etalon, optical pulse.





