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W5 [36,37), ZATEBROEREZEETNIEIAGIHBTELZLTHhDS, HIZIEX G LTL—Y—
EFEZBE, L=V —2RIHEAMUZRZPMALTLES ZL BEMARLERTH L, L—F—%{li>
TYEZ B - BRI L —F—MLE WS BEHHEET 5, N EORESRP T VX LARTIEMEAIIZ
SNDH, [EE - kR OEBOYE %% 2 72 & ZIFHRHEM T AATWARVHBENFEL, Th
SOHMEZN L TATMAINTLESZA S,

[E] SELE N BRI T exp(—iflyeq (t2 — 1)) &+ 3 (14) 212 LT,
Utz tr) =~ exp(—iGy(t2)) exp [ — iHy<qo (t2 — t1)] exp(iGp(t1)) (19)

TEETNE BT O EREOEEL S F I 7 AL 5D TROREREREZ2 L EMIcEiicEs, 22
T Gy(t) 1 G(t) DEFAARE 1/wP HETTH B - AT Gp(t) = S0 GW(t) TH B, EELAF
IV ABERBRTE L RIERN (14) DEARBREORE AR EE X 5,

PDEDZ enrs, —ORMMHBEHT 22 FRICEWT, SEKRBEMTERRETH Y >72707 -
SNVENZT Y Hycy, 13 FRIBREIRDERFHE O X A F I 7 A %3083 2 IFHFEREHE T £ AR U TR,
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2.4 BEKEI=4 L OEGREERICED

ZZECHAMMNGTOMNIEFRE 7 B T HERICEDWTHN T 5 ke RN TE 2, LA L., AERER%
Mg BB, 7 ar HERASE ISR O HIEE IER S 0, B, IR RIS (BHRRTRMDREES H 5
M) =R EERTHHEND D, FPBBROY 2 LT 1 Y H—HER 0, U(t) = H()W(t) [T 5 K
WAFMEA RO L= R VBT U(t) 2T 2 &, RO AR i0,Ty () = Hy(t)Uy(t) 2135, 22T, HLW
WEIBEEUE Uy (t) =U)T(t) TEBS N, FEHLOUAIL =T VI

EAoza@ﬂamuw—MQN@mu» (20)

THAZLND, ZOHLWYab T« v H—HREADPICOFRRTIEIMR U IC S WEIABKEROREEZ R D HI L T
<NBEAND D, BRIIZIZ, EY21=R VEBRUL) 2T 2 LT, (1) 45 2 RORESEHATT VN IV b
=7 Hy@t)lzxy FEnrnr - <7 F ABBAOIRMEA A B4 5, 721 (i) AMAMNG 258 2 I s
vy FEN, BEEEERROANIV =T Y Hy 2135, EWREAEZ 0155, (1) OFNZ TEMES (&
7)) & BAAES U728 PR E Y e = 2 ) & (7 — D) 2T 2 & T, BHOEA A L)L AR O
FDORY MVRT VY v )W LT 51 TH D, THUIHIZIESR [1] O KPHROGLFTHRITINT WS, (i)
DflE UT TARYE L — W — (F 72 I XERIK) o & FREMEARBELZN U CHRYE & [ U JE T RE S 5 HEAgR
BRI R EMEKET . AN EESE R OB ERING ) BETOND, T ORI
P B FIEIIHLAILE AT IZB W THS PSR SN T WS [38] 2%, BobELESE7e 78 - L—V—DF v -
VI TR Y=Y — & L BT HREER AN OGO A SR Y EREZFZ LTV (19,39,

ZIZTIE. 1 D0BTAE VAR w OMEYEL — —% B4 L T\ 2 Bl R % 8> T (i) Ofl % s
S, WFDONIN =T Ttk I N5 FMEKEIREZZEZ X S,

Hopin(t) = —B.S* — A(t) - S
_ bz A o+ —iwt S— dwt
_—Bﬁ<—5636 + 5 e ) (21)

ZIT, 8 =(8%,8Y,8%) = 1(6%,6Y,6%) NEFALVEFT (S=1/2) TH Y (A VEEFEBRTALTW
%), 2fTH CRBHEE T ST = §* +iSY ZHA U7, 1 I S* FAOEBSGIC L5 ¥—< VHEMEATH .,
B. = gupH, 3¥ —< VIHOMAERTH 5 (g 1Z gl T up FIR—THT. H, 1385). 525 S iz
BT DL —F —i12 k5 ACE¥—~ U HEMFHTH S, AC ¥ —< VIHD MG At) 1%

A(t) = A(cos(wt), sin(wt), 0) (22)

THZOND, HAERIZ A= gupgHu Ty Hoe W —HF—D ACHHRBEDKEXTH S, BEIRTOBETAY
VD BRI D T ROV ¥ — A — )Vl ¥ AT~V (GHz=10Hz) 525 7 7~V (THz=10"%Hz) A0 45}
HLTWB L, (21 IcswTryuy - Ty V=T Y VI 2ERET 5L E, THz BOMmEELY —Y —h 5T
H5(FELLIX 252 HiTEHIT 5),

T, ERL(21) 1Ita =2 VA BEKL T, KOEREARICYY T E2EALS, FRHIZLD S-SV HIA
THEEZT DGR AE ICHIIE T WD, o T, MR E A U REERE Tl 2 AR IZE > ThITHUE, MiFE
HREGDEREIH A2 F T TH B, TITI=RVEETFE LT, S #lE ) 2 ARIM W CHiES 2 HET
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2EZ2ES5, InEHVAIE 2= X ) EBEBEOHRDON I =7 VRIS 0 RRIEREEDS R WRIT e B

Hy=-B.S* — AS* — hwS* = —By - S (24)
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JEIRBEDH IZFEHTEBIRTIER Y, NIV b= T VIS T CHERBEETFCH S, HFECHROBS w2
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2.5 FEHROEL:EB&K - HAERFR- L—H—

AHiTIE, 70y - YT ) DA L85 FEREREPEREAMIC OWTEERIHEZ RN S,

2.5.1 ARIUEFRHLSYERA
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VU] EREI VTV ZERSRETETEECTHSLERD, TO5EXBMME LTU RO LS 5T L%
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HOMNGZINT 2] Thb, FEMLLIZYEITEEIICHD, 2O &S REHliAO>BERHARERZET TR
ey I= 7 VY IBRERTNE ISHAANOED I S L RRC, EBERIEIZE e - vy =7
VIBRT 2 H U K JARBRISEHEA DV EAH I NS,

[i] WML RV TN R FRICBY 3707 - Ty V=7 )V 7% F535 %6, 707 - NIV bh=T
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EHINTER, ZOoBTFRIEz7AYy - 2o YV=7 ) V7O ENHRITLZEE WA 5, L,
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ERRPHHERT70T - Ty V=TI v EERT B 20K GRS EIMNGIE-EN RS L=
Jb—L Y NREREERETH 5, HEMFETIE. L —PERIEIC OV T OMEHRELEL T2,
REMOLRWTBT - 2oV =T ) U IEREENTLUE S, 22T, FHCEERFR OB ERIEE L, %
No LT 574 by - TXVF—%2EOBEBMIEP TS ICEHDLIRY - HHHZOWTHRR S,

B 3T IV (£ 723 T A3V X —) BT 2 AT D BRI (MR ) 2R U7z, ERH O (BT A
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7 F DOIRENE — NI THz 7> 5 AR IMEIK (1 ~ 100THz F2EE) 125 D AT (0.1 ~ 10PHz FEEE) 12133
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IV PO ARAY Y b= A [4-7) CHEIZRHI NG, ZOHEBTRA -V —-EH5500, &HEa
b—L v MEEEEERT S 2 3L <, mEEMAECERRR L S 2 M L TERKE KT 5, —T, &
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} 3 3 al R
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8 D7 N = =/ 7 3

B 3: L—F—DRWEH (74 Ny - TRILF =) extind B EAS (BT oI [1,21).
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RHAE EAE (RS = 2L F —) D 1/10~1/100 FREE L WA 5, — /5, [ERT OB PRSI 722 & O
I & B BBl 2 ERES OIEZ X 1MV /cm] & 0 KT H 55\, AR TG T, 1-10[MV /cm]
D CW 2T 5 Z [ fe72hY, THz fEIK Tl 1-10[MV /em] D L — ¥ — OV 2% A 5T & 2 Wi se =1
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Ty T )T REDIFRIENF IR EFET S LTI, @REL Y — LR RS ZEBERTH
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BRI THz GHz
JAEE, w/(27) 102 Hz 10° Hz
T4 RV s TRNVF—, hw 4.1meV 4.1 ueV
B, T = how/k 48K 48 mK
TR By = hw/gus 36T 36 mT
i, Ey = cBy 107MV/em  107kV/cm
B (D 2), By = hw/(eag) 0.8MV/ecm  0.8kV/cm

£ 1: GHz & THz HOBBIED 7 4 b ¥ - THLF— 3G T 2 IEEPEMIGEE [21,46].

IZEEPOBETD g T, up EA—

TWT. e lFFEM., ap TR —T P,
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TR By
IANF—T IR ]

0.337T
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ZDETRIC
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tIZEEY A e &

FRoREE [21,46),
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ENAEE LTI
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RIRIE S, FAMEREBRCRE TS 707 - 2oV =7 V) T OAEENEEFHAIND Z 2N TE -, &ENEE
BHOEZEILX, I FEHTARIIBWC, ED&5k7ay -2V =7 )V IWAgETHbh] %2 RMD 5
ZrIiZHDBLVRD, EAELHERSBEROFEOATH D, (KUUHDFFIL KN ES IZFEITAIETH
Z, ZOERI NS, BAKKERZZ O - oY= T ) VOB ETERD D LT, REEMLFETH
%, EEARBERM» CEMIZHLW BT - 2y V=TV U2 FETENE. TNERFTLVOER (DX 3) &
SABEAI,

LD L, KO EBNRYS 252 5101F, SEANEBERIIA T2 TH S, 23 HiThR77z& S, HHALKE &1
RIIBVWT, KIATEMLZ787 - NIV =7 VORERRENEHT 20 TldR, 20707 - NI
F=7 YV TCROREDVKHERET LD TH S, Thil, SEBEEIERFZOE DITIIBHEDOR 4 X% D% T 5
TARENIZR, HRMEORARTIE, 707 - NIV b7 Uy sllkgEN7ar - 2V =7 ) VSR T
Sl. TOEEMNREBAREMEZRT 72010, ROKMFEZFHE T2 eV EiTbhd, ZOE. ACHEH
DETRDY 2 LT 4 v H—HREROBEGHFE PRI ) — VEBIEA VI VIXISHI N5,

IHIT, ATETHBRRSE X512, — Iz, ACHGHOYERORHEFETIE, EEL OFAIZ X 2E0RDO R %
MHT B2 CIHL WV, TN, BORDRNEREZE D AA R AEE Y 425, £IZ TR, 7V — VBBER
BV AX—SBEAD GEZREDNEET 5,
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4 RREREBEFREBREEFIRAYI—HER

28X 3BT, MVETRO 70 - TUV=T ) V72T 56872 5ETH 5 e AR BUREEZ v
T, 787 - V=T V)Y OERNEEREZMH LUz, UL, 238 TERBRRZ L5, EHEBERMIZITE
REDXAFIZAUPRHBRTERVE WS RADVH D, ELFEROYEIIB T 70Ty -2y =7 V%%
BILLE, FHTZRICIFADAETNTWARWERE Y OFEOREEEHT L2 IETERY, Thbb, AC
NGEEHTHRICHMUZE, BELOMEEZNA LT, ROZRXLF—PMMOYIEED AR LTLE S
RTh 5,

ZDrE, ACHEGEERBAIMNT 5 &, ACHMGIZ X 28R L BRI ELBEEFT U, FEEME HIRE N EE ¢
LefFa NG, Tk, MIETFRTIE. ACALGOERMEEMTMALTLES 2 LI THS, 2D
M E E IR BRI IR 975 ke LT 7)) — VBISL [7,9-12,80] & &1~ A X — A [22-25,81,82]
D2 DDV HETH 5,

ZIZTHE. BYEYAR—ARACHE I CELE S ITREDOME [82,83] 12D &, AMERE S hiziubE TR0 7
oy - TV 7 ) I OMEE BT S,

QL LEDRENB LRI AR T, A HOMHAEHDFRT FAMIEE L Z LI TERDP o720, ¥IKRETIH,
ZDAEDWNEL LoD RIS 5 FETH S,
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