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TEa @ WiEH R T W AT ye
FYET 2 | ITHBT T B IARA AT IR FAen
# 33 BT F1H BT ¢ | GHId: TF I HH!
St ¥ 3T 8 A A T st qieg
T & |
TEaT B ITHL I TR BT FY T 8
- =W T 98 951 § gudT ¢ | af% & aTaTE
sfT s ¥ @t &9 ST UEY W= et
R 2T o T 8, o ¥ty Frawafia £ aF dem
afiv et @Y srET § g TEor AT A |
SR ® UHEH B BRI FW & | I
BT % & § a9 a2 & S & A
giemat @t Aled @ FHE & — SRS
Aizw & df iR A 379 | T 98 guu waw
HT FHAT & - GY SO IAERT qAT =G TET
qfoTAT HF R T 2

A at 7T 2 1 e v § w9ATeSdan
Ty FY @A & Ra geT F o | =
e o @ B i @ il e wiuar ¢ T
/T Fat P, 9F 3Tad AEATSRE - ST TaraeoT
7t & ST FUAT RETET B Oid W A
s TEaT ¥ ofit stuw wnfesfs & e |
frgia afqureT & IF a7 2

et i Tasr R ofiw It giesior .
frem =7 3Evg AT frere & - e,
Hige Tan A | Rren awqa: s wq <o
TIelr wieaT & e A sedeT dar § iR
YT, AT UG 237 6T NIH ST ¢ | =1 A/
AT Wirer qT SRt Wi @ 3 |

o 25 fareT =2 39T F qur =l A dFIae

SR Ay § s s R R

Tmr A ST & R oW faw e dew
Ty 297 2 T T e e w E W
FNO 2 % TR Oy el fawn WA
IEYH TE F W g, g de B
% ¢ T & e e W oww & &= R
FEETY, IT el Y TY faee "= 7 ar
Rrar et & A3 & 1 W S w4 8,
o T AW e e R e ad E

Ry @ R TR gRewiT wem A vara

T8 B | gwlmay fmm @ Ren o dets
giewr & g HTH AT & T 8

el H g, g, dagaefierar s
Wt B | O NS & B SiEE A 90T F g
¥ o9 T & auwr mul | SEd ge w== A
dre o & i go @t T g
Rrem @1 3T T=91 A gEA F A AT A
AT & Wi HAGALAT 1 B ST a0
Tt H I T U7 UG IT¥THaT, | &
T v widee & sgfd @ g =i |
qread A faama #F Riew # v wifaw ag@a
T =TT S Rrem e Fwar @ @ we
TraE® gt | werE Wi w1 s an, R
HY AT Hifgwr BT ST IMMeT 59H 98 Fem
¥ T grfior @ sTEREwarel W qfd W
s I’ fmm & Run Faw Reaer fen T
HFT TP BT FHT B g Fwe o
Ittt & 0 Ty & WY gga s A wee
HT TF S Sad B Tl B L B TS |

eyt & 39 g A wed A frae ® fen
TAMEQY “ereR” FAHT © T § | wRaE
wrefires deaml # SiEer 9 9 BT- STt
F afreier wal ofded @ @3 ¥ v A
;A WA & | T grErer qivar F aees
T T AT gy TE B 7 wed:
wiest # Ry & T tF gER S i A
WTEWHAT GSar & 3N uw s Agiw s
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et ® A8 R | gt % fav fowmw @ Ruen
Sttt ar Afgwa SE wrawRe Rer @
¥ gy wt i a9 w W T 1 g7 Ren
el % Sras! B Aied wTa $E /e
T B, o7 A HIAREE - IS qiay
g FY e sfrepiyr 7= - sgl =t $R
378 A 37 TR @ g § AR 8
I siraaty fEa A T |

R BT e et s W B W
HITETOT UTE Y QAT WX AE § 9o WEd +
TE ads A St g 3K aE s weEyel g | T8
FEHTE 9 A8 8 6 T pud It aved
A & G | 9T I ATys Aqiies A B
A THgT BT TEHTE T BT/ R |
GHARTEAT ST IS Il ¢
g off gt & | e gRemtor Rl
W H dIPS €7 G TrEd, TAGH AT IFDH
HATET # T qF TEAH A Hegdr v @ |
WTplad aegaf o gEAISl 9X Swiaa dd ®F
=T HAT 3T IW 37 IFHAT F FSAT ;@
W ST T dTeses Wi BT agid &7 Jiqurea
AT - 3 g R & armga & wwor
ITEN, TATTe S 4aT g & - 9 IgE
T OHS TFd 3 | FAE W 96 | T
Tt F FW A ™ T 9 S B A S |
T IAAT aSl § gAR O B | 39 W% g
TR W I A - g g A 3%
s Twar 2| Tafhe we St Seet @ dei
FI T THAT T | GG H BIR Sow GHH A
FIT W TS AGE B & §9 AP gresior
T SETT § AT o7 gl | '

Teai # T & uiy sfef wv@ &
T 98 sted 3 o R @1 T s R
T S T A | W F e & S E 7
S TP TEEA B BT Bl AHT AT S HHaAl

2 | aut & S@ ¥ gt feg Fed = s
BT ¥ | 3R TF W G GHGT WA § |
3 T Ft S THear W, TS W AT Tt
I gad Tw AhE | T TS 3w W 2 e
T FT TF YR STE W B W S S
Hear B
HAfae SR 1w e & gaest HwHe
Z | st SfT et A wgg R | wedl &
R T &g R & fog aew @ | = &
IZ FHSET &, W TE HigeA | IW w4 R
e ®i e aar fF =9 dur € s e A
3% I8 WEH B B |
IFH IAq=T ST e -

W T B g Aem S@ie e
&R0 & QY R WEAT AT 2 | TR F Il A
@ & Sl TR B T 39, TS wETeEt
HT TG FH, T4 T FEWAE BT G TG
Rl | T IOA FA, E S TH F TgTieas
Rigi =t fHee 3K 36T IR FE qe
diry, st ud s 99w $ A
g AT s 2 1 o, e, AR $
& # 9na # wigg F gu E | e o 7@
e & B s @ aiftesiyr S, st fastwss
st # wgar g, pareor, sfven, et o
afufaume & afyg & ror @ § - fae &1
AT 39 qF F8 9gd IR g1 disd Agewr
ST & RN F TG FT INILAFAT S AR
sifers, WiEplos 3T WTWTF A ITweT
FUAT ST FWebal & | 30K S F g SedoTmny
TS % FUAT Ft WS BHAT 1 FqHaT ¢ |

fmmer @ ol F oS a6 9gwE A/
R & BT Td s oruT seaet anrer
HC Gha & | gl A Far W Wi war @ el
T WAT AIGAT BT WHIAST BT ATH F JAAE
JGT T FER FFAT ST WHaT & | 3% |y
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Rrerm & yrammeH # A TREd @ dfar
¥ | 7g Suwny g R amadt oftt mwEdt Hanm
* 7 d9 ® A B: WER F R U9 Ao
F S AT I T I S A F e
T Artr FEE # [aAr s § ddtg & |
g, St it IHieTs TR, THAA-ATGTIT
= T, Siufywm, Fuwe 5T wE, Stag fites
el AT T, S d 3 weaye! F g
SR A AT 63 oI whd & | 5T faii
AR TG, SEvd AT ® SEEE adn
fypeadl SO e ST W% § | e 9
T § SigA ¥ g 13 fF & 15 & e o
F GTF ST F AT JTIT A TS Wireor
I STHH A WA R S e & wR
F AT g | 6 yeR anftor ofdy # o @
e & 61 - BT Al ¥ wefm sofdfem
gt S $ i IO U9 wEder $t
T - SN AT UGN, W NeTE S
ORI E |

&1 9t 3 e U Hifew e | Aeegot
2 St SRE | 21 off wdt w1 wfre S A
@ I & we & PuiRe 0 | gulEa
T, TR F e AT R WA #r R,
ATTATEH 1 IF 9O T § s g
TR U9 WUl & AW, g B GAAAS
o w9 wigwr ot O W 2| oW wEEn @
o Rren wd fastvae famm @0 Ren =
TEEiE e ihe T 9 3= Al gd Igmt
qE TESH A a9T gedi § IHAT B E
FE A 2 | WS [T wriwar @ werkes
II-ISF | FIX IIHT e # g qikadA
Tt ATTETHAT B |

e & 50 an A s W At
o Ht e ReET FT Fur e 9w A
HI IAATAF TG F TG Bl WHR HET
AT F FASAT FT BROT 99 FHaT § I
THB! IRBEAT FAR T@ AAIREN A rdq &
gRAF F AT “T= w917

minln
dew T ITAN g (3 -15 97 31 577)
WEIT § BEE B IR WA & WU Wt T T TH TGT §H IFS ISR HT HAHT

FreATYH P TG TN TG E | Hre-Arht
F g hmfy wanr A e gaEei
TEUT FHEAS B W <R F W & wY iy
IEEA F AW AT B AT 990 T R

I: T IMALTHAT N G BT & 6 IJIE
asql & HEASW EH HG®! $ WA SuAr w9 A
Rada & 3T A9E T ¥ fow fwae

W It I dy-aig & AT v sl &

3ty 3fq # Ted-ged : SRt ¥ U
F # AgHl @ ddl $g A i
Ft T | wienfiar & sifew S A 50 desi A
wdr SEAR BT geRiA fEr | ufediRar o Rear
TER TF W2 F RpAN gaereRn | e an |

oaad
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Haw TR [ 6 SR w9 v

W?ﬁaﬁﬂwﬁ o= a2 Aeedl

e St gu=l A SMERE (neutral)
TR & afiEres (manipulation) T 3Rt
oy qar Rafy w Fre=or 3g A alS e
T, R dT aArE BT AEayel ghre
w | we feel g sfiee St seer S
A Ot gTU wAwls  Pawlame,
smiter, & 7 (Hansch) 7 §iat (Schawlow)
T AIETed Toulyaey, sl € aEAes
(Wineland) T 2= (Dehmelt) gr 1975
# wdw w9 § H1 4 | W IRFET F IR
YRHTU[-GE BT TR o1l daT RO & ST
& werdt smar 3, Bew O wag W i W
B F T I8 WG 4% 0 WO s
(space) ® &g & rar & | frow oW a§t 7 &=
= # Tga @t geetaTd wTa gg | IEET F A
W Sifesd AIATaE ® geid, Amer-diies
37 (MOT), wex fiafra sww-afsal, fd-
i TATURT @1 TegA (collision) sanfz | 1995
H Agireet ¥ -G 49T (FR )
(BEC) #7 yefv ¥ Upaar & 1% 3T e
yre BT | I aY oW &7 § Wi =1 A
PR AT gETEE 3 1 1. UL 9, S
sy, 31, Referw gar 1. . ®iaA - awigal A
wre fpar | Hifes R # gA-am s,
arfesftd qooTaT T WugH, WAl SfGEIOl
fafy (interferometry), seafaded wegHATHIT
S el H g deArE F a3 iR
TG FCT TAT FHT F AOHT A GER B
s qReTr & Tremd | 3 e e s
3T # Agayet § | fwd 20 T A gW #x

gt 9t . memﬂw%

: T TS ISHT G111 TN,

L 9L 9.3 $E, HEE 400 085

# ud Agayot west @ g aifeer-1 A

S Y | I gE 7 AT deniE! Bl

Y IR HTG FX @I & | AfasT A A g0
THS B AT qgal & S |

FG TNl T4 T WG A, TH qTBAS & 9

serdtmar off, Wy firdt se o ss@ @ )

IS TIT WL P! By I9T FAFIIATY §H Frqtiresr

T TR A qUT IHS e & sfw wdt ¥

. 9. . Fg |, T@ & A, W G W T
rfyea wdwa aiw gom o T

T - e wET

TE W@ TEEE: e TERT & Wy
suges 2 | faw-l ‘v S S9-WR 3w T
qATo] @t T T ¥ | g\ awg w3
TS ¥ (resonance line) % w99 wawid
(tuned) &R Feor & Refira (irradiate) Ream
ST £ wiE UE B FOIEANer § 98
9] ®ierw #7 fger # AP = hk/2n
FIAT AT FRQAT 2, TAT| €,> TSl WL H T
s ¢ | g K ety ® | aeHaR fna
@a:3es (spontaneous emission) THIR
(isotropic) @1 % HWOT T IHF JFUTTOT-
s T () F 91g, WG A (IR IRAAT
1 St @ & T 3, SEkE I@AwEer &

. BT FAaTeT 3 aReds weeT nhk/2w &

T & | N FHN IR BEF g (scat-
tering) % HOT T W AT FEwon B fam
# FHIo 9eT FE FLWT 8 | TT TS0 I B
IYENT YA & i ® #eA (deceleration)
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o7 |
1980 % z9r% 9 &7 Fsforey aur 37
LW#WW%W#@?&W

SAAECIEE B =t . FrEa-aiesh teraw Referew

SHATRIT THT &1 @0V fvort grr AT & Sflaer qur Jawia @7 & g
SYTHRT H T B AT 37 AT F HT 7 9 I=F gerer (space) T g BT @T
fafer &7 frefia & 7 wgaqt qEm TEATIAF R T o7 |
g 5T Ted g (TTels oty §491 FF A 3T, FAT aAige 7 gTw
3T 1 wigT-a+iget (College-de-France and dtar & 719 sfiaerT 5 foom 7 qgeayof s
Ecole Normale Superieure) T flora® fsforear far (‘Rrarmew o) | 1988 F F=ia
(37T i~eeqe 3iTE =S Uy Fviara) BSIT-AGAT Wt & W B AT a%
@1 1997 & T TR § G fear AT & Sl #T weeiT Rear |

1. 7 TSt & AR 3 SRR
F & fideTT wur e 7 v Rt &
JTAIT 9 TR ST AT & 1 \

o

e % foerg Rear o war & | g9 qiwed T $Y
IR T FW F A7 FEFHT TA] 7 3978007
aa ¥, sel @9 feor 3s - 3p §wHer (transi-
tion) ¥ ST ¥ (B, B~ -2eV) 1w
BIEA & TCIO] FHT ARG F IFR! A0 F
AV=AP/M ~ 3 St./5. [T srgars 30 Smar
& | 7l M ST qATo] @7 gereT gutar & |
500 K are = | |ite o aw o] @7 it ardiy
=1 6 x 1099 T/9. 2laT € | 5% o] i e
& T n = 2x 10* B w0 9eTTe TEITE
g | wifea®w & 3p st =X H sfhaw w1 (life
time) T = 16 A91-8¥$S & F ST YA &
Jitqer % forw nT = 300 39t S%T www FF

JTIITHAT BT |

FIX AT FHIVH Il BT I 37 T
T & Ry @ afy e dew v & R
T o1 wpar B | aeogs % Wz % few —
et Tfa foeelt o7 foan & &) vt € Faw =
SEC-RE Tt A& @ | ¥ st S &
TS SR A T8 wAv-wE fae g e #
AT FHL B RAOT § - St gy B ranEer
TS & wTUeT Irawwh-TaRiE € (red-shifted) -
Tt e e, 9 39 WX qRmTOReT @ Aty %
fe s T & 907 T4 *wr ¥ | She-Tawme &
FOT GATY] FIT TE DI IEMT T E,
T T M Taoag feem & T & | SerEwy
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fa-1 : -9 we
#) fa-seida wwy

= <

—?UL: &la,
= Ea-&g
#5
lgr——

R &H\sf!?r

() Ty Revor = sfteer
- X

4 K —??zg « N

AN = %K/M
Vaidsra— Vahas ~
HHTNT T 25F & 72T xay

e

FRoT +X RT 7 d9ig quT [FoT amiig
& T T wa e -X Ran 9 g=hka due
EToT et ReyTa & SROT SEAnE FT gl
T IR0 +V_ afy F 9wer ST I 9wEe] 7
Fae -X T # il a9 o $Rar & | §9
oA wE 6: feamen ¥ (X, +Y, £7)

aTiereT-1 : ‘T sfide 8% # 9
TEQol weATst B g

1975

1984

1985

1988

1990

1994
1995

1997

e sffges =
RHTIAT

WA AT BT
190-17 fas. (mK)
REEUGGE| -
wWETH T

100 fss.

50 Taes.
gifegd - 240 7.
witeaw - 100 715,
aifran - 2.4 A6,
HRw - 3 7.
Afae* - 2 A,
iy - 1.1 7.
iy - 700 5.
Hafeaw - 170 9%,

20 3.
SH-SgR TR
FTIA B TRIT
afys s | AEw
R

1 RrerreteT (pK)

2R TuT e,
qMETaS 7 AT
LR G

(AT T Fggnum)

NIST 5@, sieiet
S WA

A GHIITETS
NISTTw

e
NIST 7
NIST ==
NIST g&@

TE. g, ¥ €\ .
Refers @or .
HraA-aargat

? N

'+V1ﬁ§mﬂwwm—ﬁw=r%

T ITATY TR ST TR T T e & gt
I FE FIAT ¢ | A THT-GHE I AH
TeAT € | W YN, TH T & AR STe-
freemes & sEoT {qRETeT. S S Sfawe @
e § - s e e X fee g g
TReTEEeT 59 wiear ® FTw faaA’ s
ST 3 1 8 wee e et TE-EEE
SitfeTe AR $ 719 & STAT T & | Siifesa
A" § wAe] F=-qV sEdss 9@ a0
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-2 Ty sftee g qun
sfer sfteer goriert

T
|

Tere Siteem |

K, T =hy/2

|
T <T<T

Waﬂaaﬂ

B T |

K,T,=h*k*/2M

l .
HY- R lUel A
A Mt |

ettt SRt Bt dReE S

AL Hellded T T

J

T HHE
AR ST
N FA E, IR TE 3T BieA § a9 gL TH
g @ (Viscous Fluid) 7 ywqor 7 @ & |
wEl, O HEF IS ¢ |

TG §9 T & 3T/ ar Rewr o
ATTHH G WAV H9T & ¢ 7o g
gitsaT Ft FIg ATARF HHT T 7 Y S gAIH
AT Wt R o Iwar B, 39 gter offawy
i e & | St it AT B gaa
et Fort Sfae & foo R deeor &1 wa

goff (order) #Y 2T 8 | S areHrT §HT FT
IT FHgH & 17 TF TRATI] HT ISEOT A
g, Tt sftwa i g & Y B 1 3 e

g +X sty <X o S A ST Seeare

IR SN H H AT TF wH T 2 |
T FHROT, AW F AE IH +X anyar -X
TR A Ty W Bt § | 39 YN WA I &
15 IHST 1 e /Y frm A g wedt 2 | s
wfa @ @ S g, g SWH G F @ A
3T Y & A gar g 1 g Fwen, gt
Mo d & A 3w daew 7@ @
THdr | STer ffaem S Frefatea g7 @
Wﬁ%

K, T=hy/4I1

t K = slccedq feris

Y = UTHI] BT IR NTRIT § A e

H die # 47 X (decay rate) |

wifgTH sy & forg g wr T = 240

w15, (UK) %Hmﬁmﬁm%ﬁwT_
120 5. 2 |

BIE TUT GRATY] F S Far-Taima &1
IUGHT AT A dF H qTATOL F afast For
god # TR ST B E S W A ogaw
fufrrg-uftads e & 99w hk /27 & w87
giar & Frud dafyd o wieta-aiagdy st
(recoil energy) E =h’k’/4AMT &t & | 39
Fort @1 I st (KT,) & siewor &%
SIaT T HT o RO T B | wigaw
TV & T I AT A 2.4 51
t | amee dida qodts, B St wie-
agrell & frsfia frr a1 g/ TmERE W
ST sfiae Fr § B AT q He e
ST wEAT B | FHE W HH AIHE W SE
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FT UH TOBT TE & F aex Feon & e
Rt ok Tl @1 oy W, wite aieey
ATTAT HT TAT HT IGH AL Bl B Falf §
HefE € | e ‘aftaew’ (evaporative cool-
ing) T Tt & aEE T | 5 Wl @ - R

T Siul (A7) S oee & Wi =W wee
wﬁwvr%ﬁﬁmmwm% sﬁs{%fmfr
H4T |

e wETa F qwErest % sfees & A

FIH TR T T 1 A aror AfdeT qen
T ST RROT ST B e S | A
(nK) T qIoHE wred FET ST g 2 |

S Reeon W amnia ugivar o iy
AT 9 T THAr 2 | IeEoraed daiiet
frfes siewe dreeem 2Rm (VSCPT)
TEAE A AT HT ahear awEt & g
FH A IR A frRer @9 % s
qreT Bl B | W g S s ure A
o 37 7 widA  urlis fear s w8
AT | W THATE BT ST, FeA-agAST F g
ST FhaaTga® Faie Rear may | O & T
T TFAF T AQMTS (HART THT FHor
(VSRS) fsreresr swair e g 7 wirady S
T A e B eftaReT $W & Ry Rear |
Ta=-2 # fafer ofteerr St sitc Seifa awite!
S g & WY 2 | g 9 sttt @
srfiyadaT dey | aTdt 2

THIfta (SAfie®er) Metad « 9=

T A wieaT F et QAR Bt
iy TR wedt it B, e seesr S e
Wt TR wear Smar % | 39 #ReT G aen
T @ R=fid (non-resonant) ge sftae-
WIEHAT $F ST B THIGAT BaT 2 | SHwT 39T
1 A Fgat § | Fran avers K T =hl/4n
wagwea gl gg [ sy quds

71

S, F =25P,

=tgrs (Aw) # @ aﬂﬁﬁam:raﬁ Tl'fQT Zfar -
' aTaT%I Qﬁﬁﬁ?mﬁwqaﬂﬁ%%‘?

A BT AT g wER e gt st 2, B
UE IGHIE 3T ST ARy Foahngfa w
AT 8 | 39 apAtet w1 = sfwe (Chirped”
Cooling) F& 3mar & | 37 a1 & ferg
ST, < T AT AET T 8 |

T T F IR, R e waha
e Fea &, awe-aghy Rem wft st 3,
qUT ITATO] F9E & §F A o917 &= i
o s 2, STt wETET ge@en (spatially
varying field) g | g5 7R gt fawema =5t
gl BT R | <. fekrew w15 ais & R
gy e T | & it F sl e
ﬁm%wa@aﬁmaﬁmwa’r :
™Rl -
aﬁu@%mﬁ;&ﬁﬁ(ns»np)w |
Tgq wHTET BT 2 | wigTw & AU gw g
F¥ St 589 At T o & g A 2,
agT HiTw & ferw gz 852 Aidier miw 3= &
I AT B | ¥ q-Suf gy et #,
HEd T SIS AW § AW § ud fRF S
T & | g ST SR et A qate qEe
A qroT-g S Far @ | aRonmasay iy
Rl ® @wR dtaa # s wEhr B
W%iqﬁaﬁmmﬁﬁﬁmﬁ(nonzero
nuclear spin) $ HROT THH HISATS 31 ST
2 | TGO WA GLHTI] Bt FITTY FTERT
Tt gEseer 3/28 | T3 A St $
7S - *P Wwﬁmsﬁ'@q (hyperfine)
wﬁ-mﬁwaﬁa%m%l W - e 2
, F=3 dwwor o7 gumin fear
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f-3 ; ®Na (1=3/2) 9AT9 & A/
sfae dFaun &1 SeTEs e

F=3

1’77:72 R.T. 25, 251/2

F=1

e T E T 3 S Sl SRS A A
IITF ¢ |

wig %P, ,, F=3 wor F=2 afftege &l #
I 60 Frgest S I BN H FR, 7S,
F=2 sen & vy P, F=2 s aret
T & 7S, F=1 9 s 7 dlte a1
21 A oy Sftaer TieaT A W R @ W
| 28, , F=lomaen ot gu oot w7 sw
sea e, aew wiem ¥ faw sife R0
% T T 39T 9% §, 5 U8 gy #
AR A wEmar § 7S, F=1 smen ¥°P,
F=2 sraen § safva e o | faa4 # siffeesa
Hretaw =5 srifee oA fSEmt w2 | ged
u% e Prafa Fw4 E, Rred aww o &
7 &: §9u AW E | SEE Y b9 7

g # 1 deed de-wiere, 2 Pt e qun
10 fefiete uie g @ox Revor =1 e fean
Far 1 e (GHz)/1.4 8. smaf =d =
vyt RE | gefia sifftese At &1 e
(loading) et wwwret 400 fr.a. ar |

Sifess Araas A it awAwy e
Tt & iy g daeANd gd & | 9Tem Il &
FHTT ° I 3799eT W (drift velocity) smar
BT ¢ | Wifkaw & Aieihe | AT 9@ |/
T g¢ srqae g s 0.37 feft/|. gt @
| st ST Sider AT IT AT ST
T welig iy TR 5 AT AfE B 7 | faes
foar & dufe oew Reon @ swEE dwar
(intensity) 9t TRATILSN BF ITATET AT BT HROT
9 T & | Hgiias seaE % AR 1%
STHTAAT % HROT qAT] 3 FALL /|, 9@z 7
7 0.5 9. B & Hiaw # 167 FE. smasd
HTel WTe I & | T& TG A & e B
¥ 9gd BA § | WAV #1 Hqha e (satu-
ration parameter) T Hgia fasgatewr (satu-
ration broadening) g1 3fewrw AAww A
Teauet wfwer fwmar & |
e sitafad gwreget w1 aras T
AT qUT HbeAT

AL Sraterd TTATOTR ST aTIHT A T BT
wfagtfta et agsgfirst  (Fluorescence
Spectroscopy) R AT F3e T ST & | goe
qad GHW AT TTFIT B Treaer” (time of
flight fluorescence)? | 38+ fificra AiarT F
e amgyTs @e Rewor 9 f5Y e € (t=0) |
Hetrw & W ¥ R il W 0F 99 aa-
fper Rerg gtar 2 | TeAORT % Wi & fee e
F ST BT (= t) T F 9T gg Hae
# gy agea § PHerdt & | ST Wiar-¥27 | SIeTHA-
e qur Rewer & ATt &1 Aiake J§ 9

RraoT F9T ATIHTT ST ST HhaT & |
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N T AR qFiE Al T ff - qRe T
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Zod AT ¥ WG g8 wieei w1 W gHe-
et T e fear ST § | S 99 A
gt @ ufogel gar (fully loaded) 8, @«
IR e i (1) @7 A Ry S #
THF e AL FHUOT 9T TE A TGS
T 97 Ry aee R grn Aieiew A 99 g
AR @ I W W R (%) B IAH

whreifa () et wmo fem smar 3 4 VI + T

F T AT FH T Bt AATHT S THgo?
Ry # J-Ryeor aRIy Ao & I R giad B
2 | s wree & g CCD % & It &
AT BT TR St 8 |

FAARTE aETerE % ferw welie e

“qrer wsg TR @ A ww IR a9
ITF WHE BT G T ¢ | S Ao ww 7
37 O SR IR AT IF IAW! A G AR
AT 3, wE ot # siffeww Aiatew F g &9
T FTH A& BT | WA BT SaA-Hlet Al
T8 g et €|yl W @Y swen |
TeaToElt @t faine ww 7 sifus 99 7 9%
FET AT 2, s s e s @
TR & | TR AT w5t 39 iy
RO GE T T5yd smget (intrinsic atomic
magnetic dipole moment) TUT TG WA
7 & ARa e R Ty amget HT IwEer
HF WH-TE B B 5T FEAT T E | g
YH & 3T H ORI g w1 STANT (A
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Ft FEHT FE@T

HGHT GIFT HT F PR Fl aoT A

frifed & sid 8 | frew fem & g9ia aer

e gaorges (+X [em & o qur -Z fer #

O) & [ (@, - ghT) F BROT TATY

o7 Forsiy e 2 4

-6 : T-Feiy §We-sifes &g
Fregr foemr & fage amT @1 987 #47 Tt
grer fser STt & | FitE E e @ e 6
AT fETont &7 g e smar 8 1

ST 8 F TR W97 wg & Iu (shallow) g
€. T a0 FERIT 9 & Iwair & wileg
(dielectric) o7 &t TF & WF W g€ 0
Referg & arielt oo & srqae amdwrg 2 |
FHIT T Reon % 1Y STER Tee O
B g FT ITGT ReAT I B | 5 wER F
ot FAS-3ReF 20 wyar e e
weBTefta T T ST 2 |

fe=-5 # MOT t qorvg §97n =t @
fepar arar @) wEl ey @ ) s) s
femrmar T 3 | 3Ty Juety gu-o T
B(z)=a.z Bt T 93@ar B, ( o= Ruv®) ot
ToRATT F g9 SN W) § gatm (21+1) g
HTeT 399 AE=pm B(z) 7T & foreres & st
g1 3 ¢for 9 oo gau % qw 427 -Z
femmadt A waRa @ feot & gt @

HA T TET FAROT GO 8 & T F 9w
T ITAINGT- TT &, IHF WeT 3aws e
T 8 | 39 e & horaey +Z 38T W Rew
THTY] o HI9T g6 WU BT BT aOTHE
3792YeT (preferential absorption) =va &,
- Z T3 ® wepreliy ot &7 arpere g 8, 579 ©F
T T T RAF 9 o 07 gek Y et
FT FEMYT T +Z foaw # vl ww @ v
HT B | PN IO BRaT qe fag
R0 A a o wT Fd B | oW e @
frwm s f-frdte g (Fas-6) 7 ©: e

- | o 1, S e g wmer X, Y qur Z fevmad |

"l &, 791 B(r) =« (1) % F & 43517 87
T ATTTHAT BT & | SH T b &4 FT MeAy
TEYAT YTHT &7 (spherical quadrupole mag-
netic field) #2a & | Taog R A fo@-wam
HT TET B AT G HANY P F0
UE YT a1 ST Thar @ |
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-7 - E-TERRET SN
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e N
(W 30

Fea i —_—

20 pK af; NiGEETI

FATL® TAY

F=2,M, =2

TR

4 x 10° gy, T 944t = 2 x 10/ 9=,

J

Tt s Tt e
2 x 10" gy, Se 99an=2.6 x 10"/ 9.
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J
A oA e
o 9 = 10" /99, T=20 nK

MOT # S5 TIATIRM & T 747 g
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ent) grerer 9¢ faste @ 21 MOT F 0.5 T,
Frear & e 7 10% ! & wore Argsetestead (uK)
F ATIAT dF AafAd TATYL AT R S wed
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& AT qHAT FETE

e I B | S-S S O B
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TREATOT 3 SR RAOTT & |7 HATT AT ot
fafme gRr ST RSt St wer B aeE |
TUIEHEIIET & ST F I qRad= 31 74T ¥ |
FUT GH THAIS BT IS AT FaH1 T WA,
sgrever & forg BEC ganfe 1 wwg # Aaegot
TS T 2 | ST TATO F1 I aar
IR T5 FE & IE ais Wea d e g ©

® 3 aRigds o § | ag-aieT satear &
FET HOgIH SATSIROT, GLATOLSA & AT e Smeeor
¥ 79 SM-TRER s e anfy v s
it @t st TR srreefia ST @ ¥ | avel-
weTiart (Atom-Optics) # 7 de<-3frae aga
ITInT fag g § | )

39 fF Ed S ReUT T R, WL O 3T
g # orat e FEHEA TRY AT g | gEH
IEIT T Fh-11! qaT I0TT SR 9 B
o7 ety T B | 59 dEy A 9T 9. I Sy
I TELET AT TAT ARG TIRAT THT F
FROT TH BEHA Bl GHE B F 0 gy
o § | SwwH ¢ T oH we Ren s
gy A oW, @EX U9 ST dFART WHA,
TTEfERd THTT qAT GRS HiTaHt U9 WET

. A T A s e da e B | e

SH HIUEA b A9 T 3 E | ey favea
(BEC) aam qiHTv-y=R1RTeT | Hie 71 g g
At T & T sewEs Bl 3w 4T B AW
FH JA-90 T & FAT TS & THAT H TH TO
o G B H AT WA g
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W S T Fes
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o W et F S F RIT emw wer &t
T w9 IS AT @M, IEE: AT F
forATor 7 sty w1l |
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AT | THET F "y G- 5E g ¥ e
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AT AR HIAISEE AElHeT Ui
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T AT | FE-I€ 3l & 9 # § “gaEn”
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| BIAT AT | FF Wl BT 0T WEdhT a3 Ay
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S, O U9 g # H wgerdt g 74 | :

AESA] AEHed B AT oW HAE
FUg a9 o | 59 AEHeT B A weAT F wier
TR

1) ZEU¥S ®eT

2) SATHE B,
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TUR Fed W AFEN FT AT HAE § HU
3 W TTAT UL | IETERT R ST @ o
qUT =R T P HTTER AT | W Fd B
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With Best Compliments from

INDIAN RARE EARTHS LTD.

Offers the following products :

Beach Sand Minerals Rare Earths

Tlmenite (TiO, : 60%, 55% & 50%) Rare Earths Chloride

Natural Rutile " (original and heavies-lean)
Zircon/Zircon Flour Rare Farths Fluoride

Granular Silimanite (65t0 + 100Mesh)  Rare Earths Oxide
Cerium Oxide/ceriiun Hydrate

Garmet
Leucozene and Didymium Carbonate
Synthetic Rutile Samarium/Yttriwmn/Gadolinium/Europivmn

Concentrates (Individual and Mixed)

Particular attention of Interested buyers/users is drawn to the
following products available at ver attractive prices :

Synthetic Rutile (938% TiO,)

Ilmenite : MK Grade (65% TiO, Min.)

Zircon (65% ZrO, with mmax 0.2% Ti0, and 0.1 Fe,0,)
Granular Silimanite (Min. 59% AlL,O, )

Samaritun Oxide (96%)

For futher details, please contact :

The Chief General Manager (Mktg.)

Indian Rare Earths Ltd.

Sherbanoo, 6th Floor, 111, Maharshi Karve Road,
Churchgate, Mumbai -~ 400 020. INDIA ,
Tel. : (022) 209 6800, 203 0915 # Fax : (022) 200 4430
Tix.: (11) 83122, 83254 # Cable : RAREARTH, BOMBAY, INDIA
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