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Fig. 1 The illustration of the energy levels of photonic transistors
(a) photonic diodey (b) photonic triode; (¢) photonic tetrode
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Fig. 2 The analogy between photonic transistors and electronic transistors
(a) photonic diode; (b) photonic triode; (c) photenic tetrode

R AR AR ANIREY T-1 FREXRMRL R LR — TR T-1 BB
iR, Bl X R 3 v BV R T 06T S B (R BB R 3E X & FR Y Transistor, 3 J7 0 ¥
BE, BT LT dh B B 2 L Z R K Photonic Transistor BIE W AF & HERAD . EHRA—FE
AR T, TH I RN AR ES FRER, T o RE EEFEEHFERT . U
TRE—RNEMBESHE,] BEZTHENE ZFOEAER . R R TF=5%E Gl 1) B
) SR PR Cn i 1(e) FrRd.

X FRFEHE, CREE 10 FROSHRRGHR, ERT -SSR Ei
mMTS v ARSAES |1)—(2) BBEEIRAI RN v (IE-HIOE L. i BV B SR LS
THERESE T X E—HICAIASHEHR Lo IXRBLR To-Lo, R MAE 4 AE 5 BYLLFT
ReHHa=o0() /o), o(»), o(r) 3 HRBREN REERE v 7 v, ALHRYEEE XA RE
HTF BRI G RBHELL, EEAERT,, ELRRE EFLERT . BB 100%; METL
AE DX B 3T 5 32 0ot 3R A ARG 328 5 AR N il . B AR i SE— AR A ST TR Lo R BB R EZRHH
BHET.,MHa LESE,BHABELTRERENRE CERANAEMFR) RIBEX
T LodE X R ML R ER—HEFRT-1 SREREISHEHE”, AT ERE . mE
2(0) iR

X FHFIUSRE, EREE 1) iRty NEERREMNRAN, D NRENES, |2 AR



114 PR % « R ENFEHN —ROELE TS EE BRI A 867

1 1
107}
10—%
& E:”}—:
102
10-%
10 %= 1 L N M 10— - N L N
107110-*10-*10~ 1 10 10* 10° 10°710-210-"1 10 10°® 10° 10¢
Iy . I
Fig. 3 The theoretical curves T-1, of a photonic dicde Fig. 4 The theoretical curves T,-I,, varied with a of a

photonic triode (solid) and a photonic tetrode
(dotted)

2, 13) FERMRMERNES, 4O ARMERORES MELATF REHEMR EHMNT 5 »
ARBME [3)— 14 RUKIHARAIIAE R » B9 ZHWOE L, i+ EALR 58 B =3k E
SR T, S —FIAINSIIER Lo B9E BB To-Loo, B—HE AT B ST R T, FE— BRI NS
IR 110 AL L AR BRI T-1oo T LAY BT 3R T B SE AL A N ST LR 1o B8
3% L EWAIR R MR To-Los A Loy I, e F2EXPEMNNERESRME 4E SHEX.
B 6 FE 7 Brm AR EATE 1(0) AP 4 ~ 7 X Fh T-1 SELHEX RMRER L RIETF
PO, A 2(0) iR EMNERSNMESE=AFA:
) B—R T Lo HR— A LAY T =55
~ M 4,5 (LR, IESERT B RER
16 FEMR IR T B R 100%; £ LAER
B SIT o 2252t 2R B0 A 78 P A 4 R

ag— B o _r  dhetr L Eh B R fsaln T — el o
AP —A L 17210 THAN TTHOMLEEJU ] — MR

T 20 RER 703 R me 2R TR B B RS PERE (T AR XM
AR, EH R F WP AR EE, ME 6 Br
10~ R Ao .

107107107107 1 20 10710101 BER T Lo I TN F 38 O T
Fig. 5 The theoretical curves Tp-1,, varied with /;; of ), ERH Lo ﬁgﬂﬁﬁjﬁﬁ%%ﬂﬁﬁm
a photonic triode (solid) and a photonic  B)axye B LAERXMIIELER . A 7 FixR,

tetrode (dotted)

3 HERIERR
.1 KFHE
B 1(a) MWREREHBR T T 8E” B HAL, f HHEHE
(N, _ o1,

(Ny—N2) — @u+Qu)eN: . . (D
dt hev ! JgEr: £ Y - \"'G,P':‘-"";'-:-:, -

< dN,_ _&, .
= O Ne— | @

\N1+N2+N3=Nn (3)




868 P E # X 2%

1
1 (a) 1 )
=)
. 10~
}%00 - a= (.01
1. 00
~10-f 10000 ~10-4 100
& 100000 & In=1
a=1.0 D=4
D=2
104
10~ 10— Z . 2 N
10-710-%107'1 10 10*1 10°10* 10-%10-! 1 10 10 10* 104
I T

Fig. 6 The theoretical curves T',-I,; of & photonic tetrode with 7, changing (a) and with a changing (3)
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Fig. 7 The theoretical curves T-72 of a photonic tetrode as a function of I}y (a) and of a(b)
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Table 1 The calculated properties of a photonic “diode”
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Table 2 The calculated properﬂu of a photonic “triode”
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Fig. 8 The saturation intensity is shown as a function

of the lifetime 7y of the sub-steady state of the
photochromic isomeride, where f is the strength
of the oscillator, and dv is the half-width of its

absorption spectrum
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Research of the Integral Photonic “Transistor” Models
New Application of Absorption Nonlinear Physics

Chen Xiaobo Zhang Guangyin Hao Zhao Xu Jingjun
(Department of Physics, Nankai University, Tianjin 300071)

Abstract A concept about a new kind of integral photonic “transistor”, using saturation
absorption nonlinearity of the weak saturation optical intensity parameter of photochromic
material, is put forward in this paper. A series of parallel absorption nonlinear photonic
device models are constructed. Their property is studied and anaiysed carefully and their
probable application is simply discussed.
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