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Voros, Ecalle. Pham #4583

EEREBITH¥I MWILE— (Koichi Uchiyama)

1. 5
1 RITDEFESchrodinger FER 2 EF LR U TROBEEB?ARER
(——‘-"i + Q@)Y =0 (1.1)
dqz ’

REROWNEELT S, 22 TXWPlanckEROERAEABEREN I A -V ERRU
EFHdDTHY. A GV@Q-EVQUERF Y $I)l. ERT 2 LF—-NTFT X —
¥) WEHATH S, ChHTIERWKBERIIEE. EUBEERRE A
TVW%, WKBERBTREAHBUEIFHLEHEKLTHS>T. VAVIHRETITS
Yo THATh S, Tolkld. BREKEZHLTHHRBEBLITSIWKBERK
{Poincare D E K TH#HEME S X A HOBB—BRELET 3 5. BREKT 3
WK BB WU TldPoincareD EH CHEME RS EOMUE B TRV W
K B ER @ # & (dominant part)® g2 B h /2 45 8 (subdominant part)d & #7
—RICHE LV, ChopiEUBiEEARIN, LENBHKIAEASZ5HBHTS
55,

A.Voros K idIVo31ie B W TWK B Rl iBorel EfIE 2 BH U ko 2D
5. WK BEMOBorelZ#i 2 #HFLaplaceEMUTWOMERRTELELE R
-2 (Balian-Bloch® K. [VO3IE 5 Hi) . REBBLE L TCOWKBERODOE®K
f ¢ ldPoincare D B O #HEH B TR < . Borel B & > TEF 2 % ik
FEI% (Borelfg) & ->THA SN B, it > T. Poincare® & bk O # if & il
CE->T. WKBERRZBL TEREHOLEMSBorel I & 5 FHAT
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LETH%, — /- WKBEHOBRESBIBRKEOBKE VI EEHHRA
TR <. Borel BORBBELORNBEHAFRE U THMEZHCHRLERTE 5,
Vorosldq2ZEH 0 HOEFLCHEMIL U CBorel B OB RSO ERITRITVL.
(BEEiR) EHLV AN SHAET SStokesi 2aB k¥ 5 XOWKBRERHO#
B/, ThEHVTEBEREDOJostEKa0 DX T 5WKBE
I%E]ODBorel’&aB(S)GJ";E&)%%ﬁﬁﬁﬁﬁﬁ@ﬁi)ﬁ@ﬁi&?ﬁib\ Jost Bl #%
AXDEENT A —IXZET 6Stokesfﬁi&aB(s)ODLaplacefﬁﬁ}CZJ:o'C?}E.
&Lk, %b'CaB(S)O)Riemannﬁ(l%bb” HEHE” "5202FRUR,
(analytic bootsrap& W ATV 3. ) U TEABHKOMKER WAL
f2o

J.Ecalle KIZ ¥ O 8l4 U 2resurgent function (BAEBKERWICKRT) ©
alien calculus (IEc1) D iZVorosH@/E MYV IAA K, Voros@Bir ORI TS
%Balian-BlochR R AWK BEBEADNIREN I A — Y LT E3xOBERKTH 3 2
CEUTHHETE. VorosKO#RB 2 HERE (analytic bootstrap) Wax)® 3%
W CiaB(S)bﬁalien derivation equation %R I &R EPROBRVI LR
ERUV. TOHEBEARU k2 ([Ec2]) . F.Phamik 7z 5 Id ¥ ¥ K F R DEcalle
i ZVorosOMMCHA U RIELXHERURB L. SHL2ERLUOD. EHEEME
NDOFUWIRH%R2E5 X 72 ([Ph2], [CNP1,2]1, [DDP1, (DD1, [Ahl) ., &if. @&
RHBIKRz B EVorosOEDOBRBHTMAFTC LS EBIT L5 X ([AKTD) . &5
K. B Eom THEREAUAEROE /) FOI—-HORANORHE25 X
TVoros@HTOFH LU VWHETHEM 2 YV V2. GIBREAKUIOlverOBEH FiEL2H
Ui TlostB#aodDLaplacetl® 3 FRn 2 5 X 2 ([Tal) &

Voros® M #HT T st EiE (calculus) BEITUTOL THGROEmBE RS
2TCVS, UTTUHERFAOMEN 2HI RGN TH S EE U TPhamK O 5
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WURB->TEZEOHEBU TV 3EE TVorosiTOlBERA S, R,
BEEE»DONSIFODVTESFELEOBARARBL Ciixs., ZOBEL
CHREX. BEBRTHRFOMRREE2BE UL TCLEOA A 2D, ELOHLK

AThWhBELDREIERXEHLU LT,

2 . Boreli fuif & StokesiHZ .
26l TBorelgfiiE 2 EE T %,
fll.

dS -(1+2D)S@ + 1 = 2.1)

ﬁﬁ”iﬁﬁ-5z-o>§»tlﬂfutc.ll¥ﬁ$}}z§kﬁ?&?&b%tﬁiﬁ}ﬂfﬁd‘%ﬁ?&
S@)y= 2 €%(a,-logz)+ %__ Lo eqhd™ oo
Bx %, G Lfﬁhél\%m%{@ﬂ?%ﬁ?iw?ﬁ&@ RAEIBOREEXR %
SATVEY. BO|z|—oklHFisi5FvdchhrodbohsiRb, B
mﬁﬁwﬁ%m£W%ﬁ®5%§m&E%twm§eﬁihfb%@%ﬁ$&

nsp
KRB EHBEHY
— OO - ;
Sar= X __ 0"mre" (2.3)
%2 Z %, BorelZ# (minor#& ) 2™ —> E"/n!
—n—y G,
) Zn_ Gn2 u_,Z neo T 3 (2.4)
2 TS@ > & |
A - " _
2Z %, %®DLaplace% #
oo _2f df
T@) = L e - (Re 2 >0) 2.5

ZBorelfi& VW5, D& X, QROBCHOBTH S, B,

— N " - ~(Ntt)
12T@) — 2., G0'ntg™™] < (Ne)! 2] (Re2 >0)
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BbHh3, (COREFHP o EMEOREV z W UEYS BN BB HIE
BBEOENBLHFMBRVENEE5X3ZEBhH» . ) Wi ZPoincare® & Bk
TzT@RRRIOHFHEFTSH %,

2TR) ~ 5, N"nizE™ (o infRez>o})

a
<. laplaceZE oA dr L, @) =forre”;rof e 55
()=1Z lar§(@-v)-d| & T %, FilalaplaceZ 1 %

H’\?’ f ~ o _[ e-Ef d¥
EBE.T@ @ Hy(=¢) T3, 2Te) a0 B0 To#ii

BHITE23.E>0+H/MhELT.
2 T" %) ~ ZE0"MIE™ (290 H,(-wte))
2 T ™) ~ S (n"mie™ (a-win Har-6).
~H. QAOERPEDPBESE 2T cay 2T 1oy« 2wize® EHkE<o T
it 26072 & TPoincaré ® EH O HiEEH T L €3 BRUTER L. Ub L.

Borel@fliEk 2 A U L5 & W

Im$

\ 2
\\l z -2 f = 2mc 2@
/-13/—'0 i j‘Lo”‘-"f) Lo(-Ttte)

ERU. Borell@ OB RE (ZOBAME)IE-| »o2e° BRIT 32 LT

25, Chid.StokesIHR E R R T I EMBTEB . aY2=M I B L T
Sune w28’ LM 5.

B2 .

dS@)
d2
LABLEEZELXSE. NER

SCZ) = QD Z-Iez + Z % {l* com f%}z“-Lz“ez‘Qogz (2.7)
CHREMTZERARE n7i

- (1-2") S+ 2t =0 (2.6)



A —_— n - ‘
Sy=2%2 (H'nl2 (2.8)
Ny
BAH NS, 2.8DBorelZE# (minorFEmx)
TS L P
S T (ign ‘Q‘°3 (%) 2.9)
nx| "/
XU |
0 ~3§‘e°
= 2.10)
Te) (0 e g(Erds @

EBITE. ChUEQCHPOETH S, fll CABCEIMEAREIEIEZ I LK
o*c&aa*;) DLOHBAKEN > 207 BRUTZIENTE S,
HE. TOU—-ROBRANIEBEEL 3. Borel FHRUES THENR D

L. B2 EBEKOBERKICEZPEB D 3, Borel % #t Omajor £ iR

-h~ g
g™ " Tmin! ki

£R V3 &l 1 0.3 OBorel 3 # Gmajor % 7 i zT’T(, loss + %3,

Laplacef& 43 id & [E1 1% & 0 0
{ J‘ -x§ i d ‘l. R - _
2 ‘_9 £t g C > r
&%,
log

&
(i & . major & R +"1c;ts=-1z:¢sz§;m@o-cmmsx FORDY I

' 3
log(se™)
£ +1
DA THUAETNH T BﬁﬁﬂiC-Lo(O)'GIEﬂ'J“Gé%o )

RE-CHREABESOEIEDLD RV, U, BELE=-1EK

3. Resurgent function®alien calculus. ([Vo31® 1. 2. 3#i. [CNP1,2],
[Ec1,21)

(1) % OBANEEE Qu DBorelZ# B0 XK BAD & 5 RIET
BREARDTLTECETORIFEHTLE TS 5 & xBorele $UE) (major
i%)@Eﬁm%ﬁ%¥¥ﬁFUMWL@%&%ﬁ@éﬁ%TE%E%&@%
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s 3 EEMEEABEMEEOaFMOF (resurgent functionD &€ F
) WS, JH i Tvariation (HFAKOa A MOFER2FE LU TEOM
gm¥%%ﬁﬁﬁbk%umnt®%m6ﬁ®m§m¥ﬁﬁﬁﬁﬁbh
Ho(ol) LOFEZIVTafiMOFERERT 5. ) % & hidninorE R OBorel
8 PoU) BAoht. CORIREANEBRESLHLEY (OERET
L) EVH, EARNIEHEHUIEZBEOMNEBTCRELDL %, Borelfglicf 3 &
[
A Bt - i ¥ 7 o A
& & (convolution) 2HEFI3REIR S é%ra CE%:«
BEEHZHROT. S0 ETCTHBECIENREAKL XL T SREHEEAEZEL S &
w
szhrolBY3EEI s OEBELS. PUE) enc. HET IR
g el
= ] )
7 w (%) | (majorki)
WRBISaFMOBEIVOEBOREXTOE VPR IIBEHESD SO
T, ECTTHLMRITBRETAIENTELIRT TR, BRSO ICH
LdaT C-L () TEMERSELSwENS, S5 VRAL (WOIE
OMBDEZ3VEHEOBMZDVTHEEREABEHEARVWED>RZTE S,

5 (Bo fau Bz 394 r8H03) w BemyriiIRL
03 e a A > ol J} 3\‘|1 v v ?»
4 4 Fai{9 ‘#‘%Q,‘ﬁ,

(TEa@ypnsid Lo EBITIRIRTARE)

(2) i< E 2 TCafiM2EATHEAUTOREHEBORZERANSD -
TZIHhoaiMZYIRAARVALER PR TCENZRABABBEEITLHE
MU CTCHS X, TOBEKLIESE T %@ 8% £extended resurgent
function (K BEBRE) &V,

BMABEREEFREIAOEBFIHRITAWEIHEEIVJOBEKEERT 5. B
Us aiWOIYRARBVTEOMDP O RASIBBEBARRBTAFLHOMD
SRZSBEAREBIZHFLU-HRRIES. 2REUTEOMIPORRBRR
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P RBEITSIBHEIYIODBAKOKE (ERXAEFLTE» L & EXH

*
—xw' ;

— =AW
S g, CAOHPSRREEIVOMKOK 2
3 w: J

Sﬁf()() 25E
J J
#7345, h2HAKBEBABOEDH» DB I3VIIEDODHMOREREE

W, AN w3

._Lﬁ—‘_ Cma,jOY‘ i(/:f\)

Wo wt
(3) RERXHWU. Th2H0M» o RRRELT S LORBARKBELER B —
BREET S, TORABLEHBOEOMP > RERERIUDORRIIHIL
FHZTEARSZOBRECAL Y, (StokesH M) &1 3,

- - -— 00 (—)"! ‘ n
A, =byG, =37 5 (& -1)

% F R W2 < alien derivation (derivation etrangerefRZ#K#MH F L IIE
ERIBDERT . ) &I, ThAERFOMS (BEIJOBK BREX.
TORHEIVUBAEBAEACSIZERUVTHERBE U TAH S RO WA RS
UHERAKOD S SRKBLEHU. S (derivation) & LTHCEWVWSIFL L
HHEEF->-TV5. ALK AHERABUEARMPOEREABUESES R
AOTREZZEBZL, BB, BEOMARCHT ZHEKBERKO L > A KM
ARBETSEER TARBLAERX (ADE!) I 2ERTIENEL. Th
B IHEHRE) CTH0. BE (resurgence) DEZWdbEBEZZRXHKT 5.
(1) REOMAB—DUpRLEXEARRELS>ZLLT 5, EARE P
- €YY GuHT A EREEARE ARBAEE R 3.

1) Qf"“l w, (1) ®Boreltg (minorXwe ? ) o, POHKET XS

# L, (1) LugRgrbrmLrE,
2 ) -Fx W,
™" e )de < fL e @ g ds

S‘Lwo(d.‘()) ) w, (Xt 0)
THY .- . W
i (G ®)° = @@
(@; <P)w = 0 wtWo , (WGLwoLd))
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&7 %. StokesIREWX Mo DA R TR X R L,
— W, Wo
() ¢ * (\Dwo(l) ®Borel#g (minorkxw) P ) Bw, o HFET 5 ¥

i (minor £ %)
ﬁﬁuthkﬁQQQ@Otéo cug W W
ot - - ¢ v
. . wo— ¢WO(F} . W

(@;W) = i-118) ¢

A
(Go @ )9=(- 0 )t - 07) P
zzel wranl, O cnorREREEET EAET. v L, @) &
 TRADCAT 31 HEAREONL KU TS . —HHOME XU THE
ZEREUT 5. ZhHlaplaceE MOMAME KD -8 AWML E
V. RREOHMANBAREE TarBr3EE [, (4 L. EOMIZRX 3%
RARBOHULHREERTE 3. StokesHE TS 5.

(minor L7, )

wo w/ a)l
- >
ofl-¢

cE M

oul

(1) @ =(¢'-27) P+ (LLT-L7L7) @ -~

EBPFBEOT. RREBEAE A, % At -
i . —00 () =
Ao (b )¥ = 5, S -1

TEET S, AT EWEZXZ2E. BEI VOB oBE IV OBEBANDE

Heanes, I7OMBEEACPIBHcIsRew A, BEEK Lk
B4 %, ZhdEcalle® ¥ A U Fzalien derivation (A ¥#45) T %, minor

ﬁﬁllﬁﬁ‘%ﬁﬁﬂ'ﬂﬁﬁf_ﬁliﬁé“@iﬁb"G&%o
AUJ’?) = (€+-e-)¢w‘,
- - ' + -
Dy @ =é?+—€)-2-(g+£}({ﬂ /
. * tp~ L p~pt L yp-
By, ¢ = (Qte—}{}(f",@*\cé—'ﬂﬂ +7 274 +30f}?;
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— &R Lw ) ERBVIFITREHIETZEERABNNT 22 TORERORT
0
n%ﬁ@ﬁﬁ,ﬁwn&fﬁtﬂi%%%wﬁm
Aw ¢ =(0*~€‘)Z _'1_3_"_(5"?’.-28’@ (n>2)
tiﬁ‘j‘%o Z-(:v(‘:,\ (2“'()"4!?‘) n.’
P! oW, Wy, Way® +1{8Y (£184) r-I'TTz@%&
% r =89 (&%) 7

(Spnrr®) ¢ Ej =t Tam 1o ERRQ 3

4. Scrodinger iR X OWK B #.
(1) QOUdKOBERET 3. QU=0F 1LOFEL Q- L Uninr

RVET B, ChoRBEMRED Y & (turning point) &3, U.DOEE
9
y@) = exp § S ady .
g(‘l\ﬂ= Sax+S, 81+ S,(?,)x"+ B, )X

O RHEET S (WK Bix [Wel, [AKT]1) » S WRiccatifiBgRX 2L d, S %
XDHAHRROBH UL BEROBAL VAT S E. V=-2L(£°BU)/tm%:t

Bhhbd, LkB->T.

V(g = F‘L ?/Lr[fiu(i/’l’d‘l)’] 4.3)

.0 =t Jaqr , o (4.4)

U2-x*@ = 3 1‘ ’LUT - “f—(%) } | (4.5)
RxB. GOEWHDS S, BIERRE B,

EE. S @ OTA{QQAoEERfcH . BRES ST ZHALYE

[ -2k2_1d-2kJ
ollql TH3. #>Ts ky) wHUTU Szz.\ci’ 8 B i

7 T TR
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(2) BUDOHEREZREZ2ABRRUDOEBRERANDA B IENTE S,
vy = (G) e

=9 5:0)= Q) x™Q, ()=~ (4.6)

LW i'@ﬂéﬁ«é%&ﬁta&%%&&%i%o (1.1)@%,” .

- L Qe -4 <-—i§-§(~f))«o

= 755}y

ENT S, HUD 1, ) WHSchwarz 2 T % .

Q- 1nEy= 23 4o
&ﬁk#%@x,a;%E&Muma%mrwm&&bmm%%ﬁﬁ?ﬁﬁﬁ
ORMELE ARV, BT X*Q=| EBZBAEOBESD 5

|

£= [ SaLndy

OEMBTH S,

HoEMHEIL

@) Bet=l & —i—%=\}a(?,) (4.9)

5% ad)r% fﬂ;ﬁ@LW DBEBKE T B & XMUE ELiouvilleX i &
W, BRI & 'O(I.I)CZ;
—Q"(E) + X*Yuf) = “i 14,5 96) (4.10)

Khbh b, GUOQ EIERATCELODVTHEHROBDVERT .
(3)&@%&%%0@&ﬁmo<ﬁ=@~Vﬁf”?;ftu\u&cm®
BEEBHBET 5, UNCHE 2 EEEEET 5. UNOHLID 5 %
UCERESCED S CHOBEALT 3,

CHoBYGYoEE ¥ WedxIKFET B & & x OBorel 12 &

FRREENEBRAASD SO TRDLISIREFHILEINEEWKBEREZX 3.
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1 2
gqr) = \/—ul(;:) oxp x SR S_,(%’)J‘L’%pSwK dg/  w@in
— ' ()
5.1y = ~JQa)

ZZTRBSOBRDHHNEWH R =Y -254 TH%. ROBEHOIE

# Sy WEREHTHATETS S, WIDOELOB IHFEEIAFO

-(1/74) -1/2
X

EUx  OFEANXRBETES, 208 1 HIQ THB., TDLS

WERILEh EWKBEBUARERMNI XY ET 3 MABERRCRS
(EVDRTLE) .« KOKSEERILTOEBOBL NS,
| )
= — expt | Udg’,
te = g5 oexrtl U
N EALUURTR™ omUAREEAEETE. A=A

U T A

o0
Q.u)=§~’R(7;XJd%/
A oo
()
EB X, Phamll{f > TVorosia ¥ & 5,

(4) WKBEBOERXET ) F2I—, 0.VDORIBQUOMNZBHEAROTX. q
ORBE®TH 2. Uhr L. WKBERBW q
Ny gi Q‘Jz' X{Q Q/ th'h fﬁ‘@&]ﬁ}o‘?f g J—ddll
QL) , ), o ' e,
REDEDLY HEBRAC TS EMEKAMREECO->TVWE., LaH
RiemannEp = QOO BB E T 5.0 R2->T1AT 3L 20UIDOE /K O
“Kemeg)
I—-WUIDOEBOE1IRFLoET S L2 VEOHRFMSET SR
BfE S axpxWe. B3WFHSOET S (p00) Th B, 2 TtalidEh VX

rescEdsulomsrcso.

C, Xé%c
TN
9%

R /f%l\\u
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a)da,, s ¢+, a,NTHF B, C,e ¢+, QUEDLDVRIDSERFS

[§ Cl CoL l

RERFHRRCARLYRAAB RG> TRABT 2 RE0Y ~BKTH 5. BHRA
aC.(“ QCZ(X) t-- acd(ﬁ) =1 (4.13)

BEILL TS,

5. VOROSO##bi.
ERILIShEWKBREMEQENIA -V ETEIHAEARREEZZS ETNRLENH
mysmamEErs V(9 E) (majorER) & & 3BorelfIEU.DOED M@ &

" 14
V(. »—gm 543 5.1)

THohd (Ballan Bloch®R) « CZCTHARBRCOQIFEL W)= g J‘d@’
PomAT 5L ﬁme(ox)mEomgm@tmwcam t‘d%éﬁu%ui
EEELeBREaAsrLET s, (F BRI ”“J"(*’-’f\

]

. o wd) B G g wa) Y

wc‘i/f = > & —A s Rl —— s ) —y—>
£ & ; W@
;o) (cut)

QEﬂ#b%h<k@nthm®ﬁﬁﬁ W) BEEEPOREBHTR
5LENBB, THELEARETRINTVAWKBERBPZODOEXRXERZD
I A ERICEILT 5. COTRINIBEOBUEDBBI3AqUREOVTIERMRE
kUTWVw3, Thildrphos TR (WKBER) BTFERCEILT S0

StokesllETH %, AW, DI UT

&

() Get = ¢ - Z;"7"(‘1,) Y “e 4
50 (*majorii\)
ay St =Yt Bt W&

EPLZEBTESE, (A T3 WLER).
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w@) dRQ) SHAHER

(%%)2' = Q) (5.2)
PBTHS. WOQ) U, CODORE BT IMBEBEPELLDIOLHH
BOLORAMEINS, MERX BB EE WY EOMHUBIBRE LRV,
BEUHMACGEBEREASIOT QORI LR >TWY) »o 3 EERK
lwmurtmwQ)wx%:aw&%o%aﬁaw%mg&ﬁztﬂ%ﬁﬁ&
3. TDEO2RqOEIHEa WX 5Stokesff & VH (FE: abB0ODE 2
W) & PG OEMBHE LV E X TH 3. Stokesi O WL KEME O XK

e ->TWwW3, fllHel, ﬁ%@iﬁ’(l;tAnti—StokesﬁtL‘bn%) 0

Stoke!
9 EE® s W@
~< wmtwﬂﬂ‘
7¥8 £ > ¢ 36 = w) * (:;qw.; - Pac

(Sfotes.m:.)tﬁo <39
mmrii%ﬁivwm@wy-&%K%O_nmﬁﬁawﬁwnﬁo<ﬁ

M q #Stokes# &k LB ST Z & qBERTIVNMBORRAT RO BEDY
MRETBZEBS3, Eb VAN SHET 3StokesB I 2B O HBERUADT
W—FBEERDTLTStokesB 2 ZDIHZAWKKR 3,
(l)%b0ﬁt§b0ﬁ&%$ﬁ%wﬁdmhé®ti%oam@ﬁiéo
gth Ja dg’ &£§§=ﬂﬂﬁﬁ%°w@)m6 & ~an s
(2) é:‘d‘%ofi!zﬁt«_zbﬁ%w(q)iﬁbs N D DB AR
¥ = j"f“dy Tq$ﬁk%%%?tqt%&FAa@ﬁh®ﬁw%
WERB, P OHAEUTI OStokes#k i v“CIEG)F‘]%l;FJ@b“C% nod
QRR->TL3BWp RN > TWKBREE (BXX%) & 2WEHFBEHLT

d
P(y) &¥ 3. ROTHEUVorosH it DEH T S %(IPhdD,
J
‘F®,1 ((Vo31% 6 #i, [Ec2], [CNP11) . W4N=f JQ dy’
2 P
J

g BEE
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Aa*##‘ %(%), (5.3)

BHLCERKEN EWKBERMORERZ AW (AT v ) . B3NS
Stokes# B % 3 & X OREOERITHHBRD >0 3.,

(2) AlHaRHUTEDYEETH Y AR ESERAStokesE D B 2. &
Y4 ZOQED Y Ak ESStokesE A £ 1 ET sEBE L L4 3.

EH2 (Vo3I¥ 7. 8. 9, (Ec2], [CNP1]) . v WZ > CERILEh %

ARRE b’CO)WKB@EﬁZ[)V XU T

' RY
GC.t, = [Q(Hae) 1Y, 5.4) .

Voros{%¥a XU T
A . 0.
[TT(I+Q2) ] a, (5.5)

< Qv %;UQA BHESHIE>TREZTERTH 3,

Q, = %0, <s3.

TE A EE2NEHEN S, BO &> ICHE U Stokesg B O H i a %
Es ¢ CHERAMOnRCHEERE T h oW h I REAK R EH
¥ % (Vorosdradar method) o 2 » & 2 & & Wvorostisy Qe. wirz ¥4
kn kN5, § ops L umnrshmeay tvs. 4k
?;QE&TE®W§KIE¢%%&T§ ev5. By w Qo) Oy %
Aocamcrsoc (Qi=UGc eW)
by = €% Qo GG Qe GGy,

> TEBSMS

G = (v @ % B Gouyy,

J “ QE-H -T aj-;

Wej = _f Ja ‘tz/
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— Stokes &% B o 13 —

~T

Q) = -1

ﬁ(%-e%“)

=0

oL =(-argx) =0 12373
Stokes &% 1= . v %
el}a . e—g‘ln;) Q%mt e?"rr.;
L3283 Stokes #%. 2w B b
htvd.

oL = % 1:i3 73 Stokas 3%
B, EyE viiaTuk
Stokes #8121 A %4 LT 2
Qg = 1-9%1:3313

Stokes 28 18] o &518 o B}
SRe FUAL 5T T-100n,

ol = -T—;'- |:i'-j 33 Stokesé’u’u@'
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TH%. wrRW.

qt.‘l o Q,, oo - "
G " : Z C-')"le""w‘” /a0 04")&
THy e St T i/
n
A Q C~I)"°'(aﬁ' -+l ) 01. (5.6)
ng'c.,-fi g) nw,: e n Qoo - ad'l

Bonz. 00 RBEARBRAICOVTHURLREEDC STV, 20X
SHREEBERBMEVS.

6. BNEWLBVOROSHITORIME.

FERUA.DRZBVT \

1
Q@=< - 6.1)
Grg L = - oL (6.2)

95, EhHhYEWNq=2E2TH 3. a=0Z 9 2StokesER 2 1 R U
2o E R HStokesit Tl i BAnti-Stokes$E TH 3%, Weber ¥ O XN

([Mo])okmkmoksmfﬁﬁi%%&%iﬁ%@ﬁ&c:?%o —
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