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1 RfEE B Brillouin

Brillouin’ s diagram of wave propagation

Fig.1
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HEREL, BRREABESAERILESA L (f=
f), HENLTRK, HEIF; BELRHES L
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R, G.C.Giakos fl T.K.Ishii 7£ 1991 4 4]
REFWRXE, BETS5FRZ ELRRBHWA, RiE
MNEHFAMHENENL, BF—RXERN “FHEN
MM REEEDY, TREE X FBE™4
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BWEXBEIHERES (HEMNEHERE 0.1
ns)o ZRERM, EWRKEMIEX. [HEE 0.53
m, WBEFERN 3.2 ns, WREEEERNLHE c;
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BRI REW B, CER (23] 4T M 1991 4F 3
1997 41 8 A FTL KK, B8 T TR B HE;
1.25¢, 1.7¢, 2c, 4.34c, 4.7¢; XEFFEEH
RMBE, 508 N7

2000 4 5 A, 3% H Princeton — NEC B 5% FT i)
MRAENERRT —TABOLKHFLIEIIESR
B FTL LK, #HER,

90 FR, I T —EXFX FTL WER
EVERE MR SCE, 1993 4, A.Ranfagni 18
WEFR 2 AR A FBY, 36 ALt E
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(BEEBE) Hm, L ET@EBEE o 1995 4,
A.Ranfagni %454 Sommerfeld — Brillouin J & 3 i
FIHE O B R B X BE O O B A A OLE B R E AR
B2 HAMERE AR E S RAOMIER,
BREEEZGTHELERITRH. 1995 4£ Wang

Zhang P81, SKCEREZEHAK, BREBHE
(apparent superluminal) ) #2 % 25 41251, {B SKC
S0 W78 B9 AE B 48 B BE 5 B ] SE BR R JE L BRI
B AW KE, B2 E (phase time)o &R
Wi, IEHN Hauge it X ¥ K, HERAR—1
BEXEFHBREML (BL2) AHETE; Xk
F, BRFAEE K SKC LK W8 KMEKXE K.
1998 4, RAEERE, CANETFA¥EAER
Bk 2t B LI A B /E R S.Hawking M\ F 8 B BB %
R E R R B B FE7E I B R SEE, TAEIE B
SHNERREEBRSTE “BUELEESE" B
#, FRETESUFTLAH#HREMEX BB
BRI TR, 1998 4, HEHMK “HIRT
B¥ R 5 BB BFR” WX, METFRE
S FILREN R B THES, AHTHESKE
TR B R0 ok B A £ B B 7 517, 1998
f, G.Nimtz ¥ “[FS@t&E" X\, “HE
HERFENEHE BEREAEE, FREEEN
7, FABKRLERREMN", 200045 1 A 4
H, G.Nimtz #HREREEFNF: “RAEER
BFH%BERHEREABREAMBE TH; Lk
b, WARERELBATFWER, FEFBHEN
B, Ailt, B REEEPEMEE . BRE,
HEK, AR, BAFXILAFE,

4 EBRHEA

SKCEBREEXM [1] #iFk. XM, 5
— SRS R 4k th G B T K % Krausz /N4 BT AU
TAE, BP Spielmann ZFFHfR LR, B2 (a)
REXBHME, KPR DR B ERD
h=AHERB, ENUEHMBEEEXS, Hb—
AMERFELIEHRMB; —EBREAIERERE
(NC). E 2 (b) REBMMEHKME (ZBMHE
B), FAErmMANERE V, REELHE, LK
EB, K23 imRa MR RREN (BRE#
HENRFEE) HERNEAREAS5MNLEE
(MBEE) TX. At BRFAEEINZEE; —1
RESHEBREKBMEE, FH— N REd e
BHEl, —EMERFILCY, B3RWESR (B
KRITEER).
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Fig.2 Principle of the tunneling of optical pulses and the exprerimental setup
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3 . ] B 358 2 B 3 o
R RER | BHOR
¥ ou R
WR90 ¥ 2
f«<— 1685m —|

3 B TEHRIR MER
Fig.3 Measured and calculated difference At be-

tween the tunneling time and the vacuum time

R [29] BHEd, BOAMNASEE V,—>oo
BERREES, KFOBRSERFESHB, M
AR EEMRE, A, XE [15] Ao
T893 30 3038 oK 7R S Bk b 9 2 8, L A R T
REM. B4 BREBMMAER, HP715A BI R £ &7~
A AT B o 2 i JR X R TR, SRR
T (EFRTE] 22 ns, BKSE SO ns, EE
Z 147 kpps) ; &Pk b &£ 28 B HP1415A B 38 = 5t
RS, BB R G A% B S AR T I (X3
B), HEgAIKRESAFHER WRO0 S (f.
=5.6 GHz), BHS R it & & 3K18 0.5~ 1 ns/cm
PR, UK 150 ps . LRHM LR,
—RB/RY f=8.2~8.9 GHz, WM V,= (5~
4.1) ¢, 5EHRRITEMEF. HRK, EEEMREL
BB ST T & 2% S i I8 ok o R I 5 4 W O K o AT
W IR] B B RE S 2R, TA N 55 K e O A S BK 9 B 43 R
BUMEE (B FTL) 48 . ZETHE LA AW
“BEREUBEEE", TRAMWMAR, h “AiE

B4 ESPoEENNR
Fig.4 Measurement of phase velocity

in a waveguide

WESL”, X [15] RERGEEERN, HEXLBE
PR ro i), AR IR B, HE XA
fEsgedmE; BRET “EHHEMEENEL" K
R

EEFE K% G.Nimtz /MNATE 90 FRM LR
REMABEFHEILX (f<f), HEREMEFER
BEEE [16] Z2—3. REFHEN U, KL
2 (—BKNMLHMBLES) AFKRETEENRN
E, MAHLUTFXRRAMAL:

E = hf (20)

Uy = hf, (21

BsRrERELEESHIEL, f BRTESR
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Faster Than Light and EM-Wave Anomalous Propagation

Huang Zhixun
(Beijing Broadcasting Institute, Beijing 100024, China)

[Abstract] In this paper, the historic background of the study on faster than light (FTL) and the possibili-
ty of working within the frame work of special relativity are discussed. The previous experimental studies with
single photon, laser pulse and microwaves have revealed superluminal behavior in the quantum tunneling pro-
cess. That phenomenon exists only in the case of special physical condition. The analogy between classical Tele-
graphist equation and Klein-gordon equation can be used to study particle tunneling and superluminal behavior.
A discussion on the FTL experiment by Dr. L. Wang recently is included. Remarks on the future of FTL re-
search is given in this article.

[Key words] faster than light; microwave anomalous propagation; tachyon; quantum tunneling process; e-

vanescent mode; negative group velocity
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