rev: 2023/10/05

AW T _RERET: EFEEMUE

RIER
AR KRFEWHEEZ, L& 200433, ¥ H.



ARAEREHF HERZ IR .

L. k# “IRF” HEER

HATER B BB T vo BRI RM AR, FATRXA Rk 2o ¢
IR AR AT 2 Rt Ak R R N T BT, A AR B 2 e 2

A. BBEREEER

[} e N ENEER S NEE) R D e L T

= Z hwiala; + Z hw,|n)(n
l n
LA AR AR ELAE F
V = — (I'(]) d
Z (& (ro)a; + h.c.) (Zdeg\e)(g\ + h.c.)
l e>g
AT LASI AN L IERH S = o, WAEMEMERKXRT H— Hy = SHST — Hy = SV ST,

E(r,t) = Z e ™ita, + hee.,

=" dege™ e} (g] + hc.
e>g
e £ A 24 98 A T LA 1 1308 A 7 R 7 4.
FHEAEHZ 5 TS S LS N

H= Z&ale g he) - (D dege™eotle) (g] + hoc.)

e>g

=EF) (ro,t) -d 7 (t) + h.et
EM) (rg,t) - d ) (¢

)+
)+
Hrp g BATE DI LR T AR AT A IS

h.c.

EH) — Zgle iwity,
d = Zdege‘w "lg)(e
e>g

i (4) \EBERMIR AT LT 2 BN E T IS M2 REERIT, AR 1 E

J/?:%”’

()

P A

RN TFRMEII T T YA A B SLPrit S, BATHE T REIE [¢) BUE, SE ALK

ik RGN R R, X3 (4) AT — R .

* saijunwu@fudan.edu.cn



B. BefeRIEL

B, EREA (4) BT, WEPRIAISCOEDIEIIRR W Al wey I, |w) — wey| < Wiy wegr K
T8 2 RROABI I RUZ B 6t > 1/weg, 1/w, FIPIEERUEE, T 208 45 BE BEAN ST IH K 55 =17

C. ETREREMT

SRR T R RENE 7 2 ELIAI KR & A (Fig. 1a), IBALFIE “REGURITADEISHIRKITIRE, Aoy =
Wy — weg FEFTABRIE R R/D . WERFEIN ARG 5SS, MERKNEREL 6t ~ O(1/NA) 1)
AT LB AEIRAS & o DRI FRATTRT DL A A B 15 55 R Ty

A = 3" dee o e) (g, (6)

eage{ecvgc}

LR, XA EARIUR A1, SRS BUE, Bl (1a) XFEH [g) — |e) —REZULLL,
WHRER T RGPS O TREN TR (RS BONENRE, HMRDEY & FtTAiEEE.

PHig: T REZk T 1 AT SR T AL RETE 0 B IR AN F . XA ORI T 1/r FEAR S IR
TH-B TR RRUR AN A TH 1/ BENE). 5—J7m, R MBLE (1b) R4 A B A
W, s T e C IR S . S RIS e WS IR TE U AL, B R T RETE AR
T AN, BEERU, AR, R T 0 2P RNEAR T (REEE T WHIER
TR

(a) (b) (c) (d)
N> Mg _ le")
! {e") aa A |e)
Apeg = w1 — Weg le) R ')
= 1 q1q Q
—1 e
a1q 4 —Ye |g)
q1q
_le |g) —le __ |g)

B 1. Level diagrams. (a) Resonant interaction between a quantum field with a 2-level atom defined on |g) — |e)
space (other transitions are off-resonant and ignored). (b) Resonant interaction between a quantum field with a
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4. N-pulse inversion and sine-modulated inversion.
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K 7. The actual Ramsey interferometer for spectroscopy with molecular beams, from Ramsey Nobel lecture Notes
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Kl 8. (a): NMR can resolve the ”chemical shift” to the local magnetic field experienced by proton in hydrogen. (b)
In NMR, a weak, rotating magnetic field in the  — y plane can flip the magnetic spin, if w = wo. (¢): Rotating wave

approximatin means driving the spin-flip with a linearly oscillating field, instead of a rotating field
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