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K 1. (a): Mach-Zehnder Interferometer to perform non-demolishing I; intensity measurement using Kerr effect.
(b): SR: Self-rotation of elliptical light.
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K 3. Grating picture of degenerate 4-wave mixing. The four beams E1,2,3,4 forms interference pattern in space,
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K] 4. Optical phase conjugation as dynamic holography. (a) and (b) are two co-existing diffraction processes that

convert the incoming E), into its time-reversal beam.
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K 5. Principle of optical Holography. (a): recording of hologram. (b): reconstructing the time-reversed output. (c):

reconstructing the original field.
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K 7. (a): Transmission spectrum of a Fabry-Perot Cavity. (b): Optical bistability. The inset plot from Powers
book showing the bistability curve.
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#, mE(15)(b) AR,

3. HEHEIH

1. OPO

2. Raman

3. Brillioun

4. Population-inversion

XH, BERTFENURHR, ESET |g) $ORHBESE le), FEMEZE m.) &, FAAERER
BRIT MRS EERS |my) TERORL TR . RATHE S ILIRM AL 3

D) = (= pony ) Smemsl”_ (50)
e T e, W
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Hb Gmom, = Wingm, — 10m, /2, FATRKIN,
G(w) = —Imy™W (w)2kL, (51)

XM S R IRAE R, H G(w) > 0.

4. MENHIA

BULHOEOR 7> T sh BRI s BURE, X B A AP
FATERIZ(47), BUESEIE N IIHE o AOGRIR K R 826 g B, A5 E—
AN AN (8)a RTINSO i, IR A B aR “888 7, N IFEIRR, Ml (15)b KT E
H AR TC 296 A2 1 1 2 N IE ISR (R I RA FIRE AR AL R B4 2, WA B I Rl s o B Jok
TH5FE, TR RO F AT
FATHEE NI DO T,
E(t) =Eq Z cpe” et 4 e

(52)
E(w) =EF(w) Y d(w - wy)

HAPERIE F(wn) = cpo RO ERIBIN . S5 L8052, B0 dans(47) 870 o aL,
DR L o PR A HE ATATS 145 758 RE 717 SRS AL ) I Sl o 3 12«

f(t) = F 7 [F(w = wo)],

E(t) = EO Z f(t - jTrep)eiiwot 4+ c.c. (53)
J
XH
Trep = 27r/w,ep. (54)
FERKh Y E AR
T, RATBZEAEB GO, P B S 4 i
Wrep = WFSR, (55)

Weep = Woff-

Hp wiep WK EZ R, BERB weep MEB-BEME, T REVTG,
PATHEEE Fw,) BE n AR . RIERRHR, & F(w,) EH % Awe WRTHAA
A2 GENBRR) . M4 f(t) KR 2
to = 7/ Awg. (56)

TSR VEAZAGAR PRkt o BERS E(t) FERHRIZ IR frop = wrsr/2m AR B K X120
T EWOCKUL, TKTEEINFE Poear H Trep/to MGG, Ao B KL WIRMIBISIL0E, RUHEM
WRSCIEE B HIA5 A, SEBILIAHE 2 AT RO R -
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5. AR AL ) IR

FEUNIEL(8)a HIMEAIR B AR T, MRS A K ERT DL
Oé(_[) — efo'kL/(lJrnI) (57)

Hort o SELEBORMZAMER . T kI SECEAMBBCESL, o 6~ Imy® & R Rlom R, 79
LT 50 B Y B T AR [RIIN T Z00) R I(e) Aefbe BT ERIRAT s, A ANIR AT R I T oy b —
fiE LRI o (HRAE — Lo R R, SR AT DR R, IX3] ps F, IBEIE(8)a h AIVEAN St
FERPREOAR B RARA .

6. Kerr EBAL#)HiAk

Kerr RN AT LLSE 4t B AEHR . RItt, Kerr WA DB, 584 HUZAM T2 s R g .
K(16)(a,b). B Kerr N FEU HREMNL, RE G AComAR K I NIHE (1)
K(16)(b) sEw] AR URIT— 1

1) WO/ i Yb:YAG

2) SHEBHEM Kerr /Mi: 52 Yb:YAG
3) ME N JEHRAH K HIFE: WL (16)a

4) BEREERN R AEEEXT .

7. BURBLRR AT R B A INT

1) Hn R AR 3 R A (53) A A ST pR K, e Pt AR 4 i BR B 2% R KA f () W 2 iz (46)
IMFTE, f(t) ~ sech(t/to)-

2) REME: M NIRRT, I EERE O EON B ARG R TS, BB K e, A0
TRAR IR IR S BT kb A

3) N(53) I A el FR ki ' il it AESU B Awe /wrep AL —BHIROCE A T2
I p. HE(59)(60) AT A, FERS IS PR AL, & EH

H. RRHE=ER

L (53) T LA R4 EEE S, 5

E(t) =B Y f(t — jTiep)e ™" + c.c. (58)

J

800 L P A 4«
E(w) =E, Z F(w — wo)e_i(W—wo)jTrep’
J

=EqF(w—wo) Z d(w — wo — NWrep), (59)

=EoF(w — wp) z (W — Weep — NWrep)

n
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(a) (b)  Gainmedium (c)

Kerr-lens

16. Kerr-Lens mode-locked laser example. (a): The setup (top) and fast-detector readout of the pulsed out-
put(bottom). (b) Auto-correlation (top) and spectrum (bottom). From Gao et al, Chinese Physics B, 2016, 25(2):
024205.

:/E\:EP Wrep = 27T/Trep ° %Egﬁf&ﬂ‘]%l)\ Weep = mOd(WQ, wrep) o
SHEIES g
=E, Z f(t = jTrep)e w0 t=Tren) gideens ¢ e (60)

HA Peep,j = —Weep Trep- N Peep MBIBIZANLL? f(2) RBKMH IR KL, ™ot RIXNMELEIH )
B XA R GBI IL R o peepy TRIE T [ ()| 555 L VAR (KT IR0% 2I AOARAL o 5 Tl 52 0o
?K@"@Kiﬁf%}‘(‘ﬁlﬂﬂ%i}ﬁ Deep PR IE LI B ek of 5 25 LB 5 PEE e R ARLIK R e 28 BIORUE, X140

TRARHAR RN B FRIK, B f () NSEECH. f(2) = f(—t), A eep = 0, XoF SLAK I B I K F Ve 11 5
B, T ¢eep = /2 IR, BLES I K A IR N L 9 RN

I. BEE~% (SCG)

(a) (b) (C)

. 7 mm KTP
Self-referencing = -
Optical Frequency Cpmb Synthesizer frequency comb Y
@1
)
|
40 dB in 300 kHz @

Ti: Sappmre
25 fs 525 MHz 55
pnc onic
crystal u
fiber

K] 17. Kerr-Lens mode-locked laser example. (a): Super Continium Generation through a photoni-bandgap fiber.

(b) f — 2f locking of ¢eep. (¢): Frequency comb as a time-frequency ruler. (Figs from online)
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WK (17)a, EBBECCIKT A B A SOCLFEEH, —E&MTT, et Bl “HEE R
F(w _ wO)e—i(w—wo)jTrep — FSCG(W _ wo)e_i(w_wo)jTreD. (61)

XA TE R BRI (41), BI(L2)HIR R E A AL H . SRS TR B s bk, AR i v RIS LR TR
TR AT RINECN, 2 BON, KomBrARL il R, RO R e, R AR I
B, BONEDG. B (17)b, XA B ZRMIE e S R, SEORTT LIRS DR 4 i 2 (61) 2 75 A4 A5 1] a7k
(3(62)), 2L NEER . W E, XA TEHGEES AN ORIE: 72— DEkHORIGRT, /B
KR RIS, IRk 2 [ T 58 4 A R E 2RI R

J. M CEP $iEFEENEITE

PAF(55), P55 — M SGAh A 2 7y =
Wy = NWrep + Weep (62)

W YAG, BREAERA IR RN MG N Awg /wiep ~ 10%, BN E, B2 (62).
A, TATVIE T DIAE weep, BUE, BHEITNERWE(17)b 1) f—2f FWITE GGG S T8). #
T Weep Ji, MM E NG MHz K wyep M 100THz HGFINE wo BEREK, fEHREMPEE, THEYM
HHRR N P W B RO IR, B &6 TS Ted Hansch, SEEFHS HL#ECKSEH] John Hall 3k
3 2005 ik NURMIBLAR (FIEIRE A A B T A BB A R, SEEISF KA/ Roy Glauber). M H
(60), weep ARIHHE S5 455 Ik (1) BB AH A7 FIELES TH 2 [ R OC R 72 AT 45, FEAZ ™ weep = Wrep/N
I, BRSOt RONTE weep /N P LS I8 K . 1XFl CEP A2 LR — KIREDEY B I EOAR G
B, BHEFEOCHEIR (2023 S VURY)EEAL ) (EE D% =6 AT Ferenc Krausz, 55 B Z MM 37K
[ Pierre Agostini, X Lund K22/ Anne L’Huillier).

S YRR B —

1) 45 A E(6), HES TR M W Al L2 B 2 30, S MEI T Kerr A5, AEAERRIF

2) ZEE(4), AESHE, =e*rR/|r — R| K R ALK FERE. WELOEMER, L& 55
IR RTR T EM L By, SR L2 (R BTN L, B R > L FHK
L, K R~ LKA EIRHIPIAE L)

3) WA EE(4), RIRERBNFEHBEEL, HEER w,=w+0 M w =w, =w FAEMFE.
WS By e IHOER AR, IR HORHIMITE i BRI R -

4) WIs I (26) EVEMRE: DN TIRAST B, SO R NIRRT ET 1.

5) WA G IRE VRN, *hFeskft, TRARHE SR LIE R T R ik R K2 (50) AL .
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III.  RIFTRR

()  I(x)

1\

I

> X P(x)

E(x)

An(x)

] 18. Photon-refractive effect, from Boyd book
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