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THE T o741 0FR

SRUED T AT 4 PERIOWCHENDS D 2 Tl FORY B
e TH DI VT L 754 P EBOWEEER L TE LELD 5.
EBEONEBO Y —L - T4 2Tl HAHEDE DY OIS WERN I
FTASLFVHHERIAH, 22 TETRD DONEROBIED TH
B, B VT L YT 4 HERTENEEOER L BT, A0 EEE
Qok IO EEME(E g & A v T L 275 4 ZFFIMTREITh A2 L. HI%

a1=Mdo (7.1)

ThH4H, £, mOBEMRGEL LT £ FHOMEEIRWEE. IS,
MAUT2ANDERFTH X, Y, ZIZRX St Ak SN T 55

(X 0 0)
zuﬁ Y &
0 0 Z

(7.2)

BEZLH, EE. HLDOE—LFA4 Tl FOHREHED T H Y Cliig
EITHIAAT2INCHIN A L HITERET SN AT L A%, 247200 T L
7T 4 T XiZDWCDL T U 7T 4 T4t

tXJIX = JdetX = J (7.3)

EIRAHIENG, deX= E[AHETH A, HE> TXIMEAD/NT X — & THRE
SN,
—HRIZ2AT2HND L TV 7T 4 4T XiERD L)W In s,

ﬁp ov:\/\m o/uphoome m:svmp ov:\/mo 0)

x - 3. 4 —
a; 1 r 0 /EL -sing cosp/\ag 1 r 0 /,,,,,,,mo;
( 2 e w \
) /mvoom$+Qom_:3 JBifosing e
|AQH ag)cosg +(aqag +1)sing

m‘vooms ~agsing)

vB1Bo
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Z CTIRSADINT A—4 ag, Bo, a1, Pr. 9% VT EY . BHEDIMEAL Y B

LA, THUIEEYD S, HRIHO—THERA L. 175 XOVEH
OO SR o TWAE, T TAOTOER

ACVAH J\\ o/hJu\ &%& )

ao 1)\ JBol\p) "\ xao/\Bo + peiBo) D)

12 kD B (X, py )b S HEHEEEAE (U, p 12 5. SIS, FORMERRE T B
IREN(RLAHZER CDalEr)

cos¢ sing

m w (7.6)

-sing cosg

Z L7z, HOToOuZ
-1
(o) ~{ ey )
Pu

@ i \(~uey + p)/VBr) 77

WEDFEREEEIRL, I T=2D853(7.5). (1.6). DTN
VIV ZT 4 ZTHY. Lizhio T, BEEREE (u,py )b F - FRET
HAHZEWDhL, 2L €4T20DL T L 7T 4 27O
Wﬁ@ﬁﬂﬁ%w%%wiﬁmﬁﬁ}dgu@%@ ELTELRAALIENTE

o CODE ZNIEERDRIHD A phase advance 2T, 7272 L E@EOHR
%@Hw FELY . CONHZRRPIO RIS RS I LT RESD
VT,

FTNTIE, COFEEFEIEDI RO ENDDIEA D H, EifH#E
PERELV AT X720 Cld— BRI E 672w, DF ), A TOFEEREE
DEFRT.5)TINT A= ag, Bl IERETHAH. (EFBD/NT A—4 ag, Poll
LT Y DOMADING A—5 ag, fr, ¢ 2 BHITHRONUL, 1TH XiTHIZ

X111 X12
1= =B - Nrg m. » ” X =
AI\_.AVSWH_“\HF B2 2B TESL, BRI, hxmn_. X220

1 o\(yYJB 0 )
AB Hur 0 /\gﬂ

-
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1+ Qm
a1 = (Xa1X02 + X12X01 )20 — X11%2180 — X12%X22 Bo
2 > 1+ Qm
Pr=-2X1%2  ag+ X Po+ X Ao (7.8)

¢ =arg(xq180 - X200 +iX12)

ERONT I VD THLH, ZOF_DRDPSIEBeNIELRSIT/DIETH S
ZEWREHIIRTINS, ZOL T, HODOFEREE L FOIR#O R
DAL, AOTOEEEZ LTI XTEE V. AOTOEEEEDFER
PEDNE, TN EHIIHIDOMHEIR D, T THMNIRDIE X =0D & &
DORHDEAR GTH Y. TNIFEII aDERBTHA.

PEDE I RFHRE 2L —LT4 VOFEsTITAE. AOD ag, BolI Xt
L CH& EDFEPER N FDRFHDEM as), (), 9(s)h* sOBIE L LTFE
#BINA, INEDINT A—4 % Twiss/NF A—4 Twiss parameter & .5,
INOEFERHLLBOTENZOOTHY . fIZIT. (EED ZGMDELE
175NN HTHEITRD SN AR EA i3 = SO o(s)DEE
AT %), NHDEM ¢(s)IE. TOERL2aDAREEDLD LD, BEIT
P(S)AS Lt L C PN 72 % & DI n &L T 5,

BT LIT 1 VERDAER

HIEHC R & 9T, ATHIDL 2T L 7T 4 ZATHIO MR e
T BRI EOEEECH S Z L hbhorz, Lizhi>T. EOIRIED2
Al

23, = U2 + p2 = x2/B(s) + Py + X (8)/B(5))*B(5) 8.1)
WBsiZE 6T —FTHSH. TN%Courant-Snyderd) A% & Courant-Snyder
invariant & IES, F 72, ZE(0(S), Ju(9)) T EEPEEE (u, py ) B\ T E

(%, P )BT L7 4 Z B TREEN Ve -3, action-angle
vatiable Tdh %, Zi&FIVIUT. B EEOEH
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u(s) = /23, sin(¢(s) + ¢o)
pu(9) =23, cos{¢(5) + do) (8.2)
LEIND, polhTOATOMBRMETH 5. RO 2L
(¢(3), Ju())h* & ELHEPESE (u, py JNDOEHEE A2 T L HTE S, ZifE8.2)
WU TL T4 2 THAHI LITEHHID NS,

LHEIEHDH—ED WEEL. — T Y LR gD A R O T
BEERLH, FOL)RTEIE, FEEE (u, py )DORHZER TIEEE
23, ORI RN, RS (x, py )ORHEZEMCLE8 1) TE SN A FEME
Fiziks. ZofEm %R I

Px

> = N.uﬁ ’HC
[2]8.1

Eins.

STRIZ, —ROBAAOE —LIIH LTI w42/ A emittance & I N
L e

27



muanMVAnmvquuxvm (8.3)

LEETAH, ZIT( ) RE—LOKFIHT A EYEEEKRT 2D L
Th, ZOLI vy AL UDRBEBOREL T 7T 4 ZEBIIR
LCARECH S, EUE. WE u=(x,py)=Xugk TAHEEXIEL VTLY
T4 Z1750).

AAxNX Umv - Axvxvmvg = QQTF\_EVT = QQTX coHAx cova
- Ax uo (X covvxx uo (X covv = X{ugtug )tXIX(ugtug X
= Xdet] {ugug) Jitx = deff (ugtug))3 (8.4)

- (181 0%0) - (x0mr0)2):

EIRAHI PO AH, 2T 2UTHNOITH AITH L JdetA =tAJA L7202 %
ZERUOXDPL TV TT4 7 THAZE. HIBIXIK = XIX = J& Wz,
R, BE—=LTA4 OAOTOHEEREZRES

g = —(XoPx0)/
-1/ 69

EROTHLE, LI v T ADERNS

1 2
Mo = (pZy)/e (8.6)

&7 B LT (7.5)0 HEIEHERD Y
(Ug)=(p)=¢ (uoPuo)=0 (8.7)

PEONL. ThHE. BT sTOREEENINAAHZEFA TORER7.6)TH
L6, FWAMEEDE sT
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(u2)=(p3)=e (upy)=0 (8.8)

MR DI el s, INERRODZHEZE. HsTOE X, w0 gD
THHR

Axmvu B(s)e
AXva =-a(s)e
+a(s)2 (8.9)
(B)- =5
B(s)

ERINLI MDD AS, ZOKBEERL L, BBA(NIY —LDFET
ORI EBEE T WTWA, 2 TEE LRI R S nolt.
BIHMED L DML, ALTOREEFEZZEB.5DU BAIZL 12T TH
HIEThHhH, ZOLEINGEATZL X, BEFEIL—-LGEEL TV
matched & 39, ﬁﬁﬁi@@ EOHFE LTI E—LIEE ST A2DO0ELE
SRTHY. FEBIITONAILTHAS, T/ L. EE,SHEBEIH
HEEDOE — b% h%ﬁﬁ#%ﬂ??@>rﬁ$#€ww?ﬁ@>%%
L NTAENTDONA.

9 E—-FRIDESHHELEES

FNTR— R ESTIAATINC RAH AL SN CO RV AL
AdY. HRERGENDLE. FOLI RBETH, AOLHODE—F
ZHIZ LY. BNBNOHACERSNLIREEE— FITHT HER% TS
ARATHNE A AL SNA L ITTE S, DE Y. AD L HOO K
D OIFEEE— FADL Y TL YT 4 YEBITII% U, Urk L. FEHED
ERTIE MET AL

M = U71DUg (9.1)

£TE 5, ZITDIATHNIRGMAILEIN2L TV 75 4 Z475C

HbH, Tz, ZOEHBRERIEIEEDOAOTDE— FOFER UL

THRETH A, 2F V. Q1 TMUGEEDTMET AL, FOFRI
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— D T T 4 ZITHIMIL. HAE— FEROL TV T5 4 747
Fluwz kv,

M =U-1D (9.2)

EHfEINAG. LWH L LEETHA. 4. ROHHEZ n& T4,
BLE TN 2012050 CH Y. 2TV I T4 7&EIHEOEHER
2o+ %, (T DOBEHEI3InTH L0 6. E— FER UOBEHED
20(n-1)TRIFUETL S0,

T FEHTH UDFDF T D EAHA—BI TN, TITEED—
B, T4 7 - INT ARV A —iE symplectic Householder method %
EFBIZE DA, LT, ZOHITIE. HAH1TH] AZ2AT25|0D/MTHIAjj %
WELTHTHIA=(A) )L FRT LT 5. FTRTOI. EEDAT
250D MTHIT 2 7 IV PRI L. RODITH]

Us = N_U_,uﬁ_u_.,.._
I S detPy (9.3)
K

W TV T4 7 THAZETHEL, ZTRXFTEWZEIZTTANTC2

TFNIDTHICH Y. FERTITH S, oo TRTOFEFID,S

FTETLIDOET S, EE. 205,

(0) 3,0 \_ N%LE_./\,__ N%zﬁa,_/
ij =l _alﬁ_i SdetPy || 71T detPy
k k
g 2P 20P 3Py 4PIP P I P)
M SdetP, Y detPy ( \2
k K rMQmﬁ_u_Q
k

(9.4)
43P JPpd 4P 3Py

= J;
Vim+ MQQ:U_A MQQ_U_A
k k

= Jim

LY. LU TL YT 4 SRR LCWA, & 2Ll & RERC TSI
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s I ISPy g, s BOBEO.DIZ. FFIMO
fl s UR B CRAMAILT 52 L T A, 22T4 daMuhECHS
LiEEL.

a%ﬂ‘_,\_ﬁ_; (9.5)
EBE MBI LI T4 I THLIENS

:/\_:L_/\_:.Hu_MQmﬁ_/\:“_.uu (9.6)

THAHZEZHHELT

t

P My =M1 jg + ML

\ detM1; o7
= (1+detMy1)J

£ird. iz R

2

( 1)

rr ;/,,,o_m;\_HL -

M QQ_U_A =

detM11+1=2(1+detM11) (o8,
k

HELNA, FITOHEONICAL. 9.7, 9.8)%H T,

( M \
mr_,\__i %_é 1+ detMy7)J
UjjMj1 =M1+ L 1
NA“_.+ /an_/\_ “_.”_.v
9.9
T (9.9)
\/detMg;

£ BRINILMOVFIHE, HARDZRWT, TANTERIIR 5,
ZDOEE, TV TT 4 &S, ZRINTMOIFIE S £ 7231 ARk
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FaefpnT, IANTERIRLZehDh 5, Lizh->T. COREEZM
DO TIZEh > TV IREIRO M A{bAfThnz 2 Lilied. JO%k
ATy TOZBATHOHEEL. BINOLETOIES ARmOEHE
4n-k+)THY . 2B T20(0-DIZRLH I EDFEBHIDOIL, BFEATYTT
PiDIFNID RS DI O T OIBT R 5 5(9.6) 2 HWTHBR TS 5. )
INET dMpAETHLH EREL TE72A. COREHIRY L7270
£ ZEBROON L. RY DO ENIPOITITETDITIRDS EDERH LT
FET ADT, HOTOBELZRITOANE A, AL, EEEOBBIOMY
BAZIT 2L LGOI RS, ZO X ) hamdOZERE L, E—F
DERCDHAHAEOAERMEZ D/-HTH, ThUIBE EDDDOTEELND
YaYol) M Ee AN

EZATOINEOSTREL LZEIRTIE. MATAMARITENLE 2id
QNN EHODPL I, TOE LD nh® -LE S HEFE N, —
B ENLUANOX AT BEAATINEV. £ 2 TO)DITHIOEITHE
Ui & % UL S 72T

Rij=(lik—211il1) Uy (9.10)

ZHWEE) e FEEPTBWEAEOEGELE I EATEE Ln, &
DEINZLTCOIFFEET— FADERPL TV IT 4 7 THEILITE
H U7,

ZH LT, & FHEEFD L HETOHRL LTI L > T, IEEET
— FPERTE LI ehbholz. TNFROIEFEE— RIS L Cidai
#iF TR & D RUTHNOEEFEIE, Twiss/3VTF A —FDFEL L IIEET
&4, ZOLEITHDIEEE— FITDE— FEROLFIETER>
72D h, FRROL VTV T 47 - INTARIVY —FETH, EDIT
PO AL ZIED LML T, E-TRER, B /2 Twiss/NT A—F iEo
T DEAI 2 E D EL .

10 EBEE—FODE—LADES

HIfOD & 9 2 IFEGE— FORDOFIL. E—LT4 Y OAOTDE—

FOEEHA TR TWAH. COERHEHML T et FOERE.

UTHNDEED Twiss/ 3T A —FDIEEH LRI, AOTOE—LD5HE
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WEETALITROLIENTE L. I T LT T4 7ERq=Rg
W& 0. IEREE— FOSTEUTH

S=(q'q)=R(qlq)!R=RS'R (10.1)

A2ATNIE DM AILT 2 L )IEFEC— FEERTHDTHA. 1751
SIITDERLEEMTHY. 7z, HEEIZVOOLE LTHHEEEEDD
VW, O RERMPEETH A 2R AT SO 0IITH ISO*f
AibeE AN L. 4 7510

JSX = AX (10.2)

CIRABEEEEERE T =7 MVEEZ L, FNHIT—RINIIEERTH
0. TNENOELE - BaT10.2)zFE T,

umx_. = »%X_. IMLXT

JSXi = AiXp + ApX; (10.3)

THhah, NAONIENS. —tx,J, -tx e HF TAL L. —#RIZIxX =0T
HiHME, BR

Hx_\MX_. = »: Hx_;ux_HJA_ wxm s
I SX = = A, X IXy,
I SXj = = A, X JX;

(10.4)

PiEons, FTIOE—A,SIL. SPEEBETHAZ L 2EINL. A
Hix I bHIZEOA T RWI EPHons, K2, H=NEE A0
BTHLIEDE A X IX =020, XJIiPEQATRWREA =08
0. R ISOBEBEIZ T NTCHBR THLI LI A, T TU03)%E
XEEIL

,uWX_. ler_x_

,U_MX_ = \H_X_.
THY., ZOZ i, THISHET =7 BIU X, X & BN72475

(10.5)
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V = (X1r, Xqj - Xnrs Xni N2 & 0 24725025 Aik
V-1ISV = diag(A4j I -+ Apj J) (10.6)

SNAZEIZEL W,
SEL. BOELRL - OOEEM - BE T =7 MU

,uwXU HPUXU (10.7)

EEZLHL.

AatXp Ixg =—txp Sxg uuﬁfxmmxcv

10.8
HlﬁAlm(cﬁxm,uxcvulp_uHx_ouxm ( )

THANPS. Ag=-ApyTRWVNAZDY
txp x4 =0, (a=b) (10.9)

ChbH, TORDEL - BHEEL AL, WRITVE LTVASL. 17
5 VORI AEHBOBEEY = 7 Mt TNCEERTHI LIS,
7ty Ixg =18 725 E DI Xar Xa ENENOE S ZEERLTRN
vy = 3. BIBIFSI VES VT L YT 4 T AL NTES. ThHE
i #1k(10.8)%

~ VLISV = - J(- V) ISV=tVSV = diag(Agjl -+ Apil)  (10.10)

&Y, RO AHIAEIE SNz, FETA010NITELTHHETL M BIE
—DFARFD = OT O > THbNTWAD T, ZZTOHED E
DIHDIIZI>T WA, £IT, BIZIFEGE— F2ERT A2 61,
V&

V =tRD 10.11)
34

EHIEROD(9.2) & MR A AF T & & 9 7 REe AL LW,
ZHLT. EDEIRE—L - T4 TH, TOIFWMEE— FROHEE
R AOTOE —~LOZEIIEET AL IERTI LI EhDh ol
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M"MIVTLIT140FRDERLA

INFTLUTLYT 4 ZERO B DN ODDOBREEBTE M, #
NOEIELERTAHEEELS. 1. SLH-UNIV TR
MY TR I Hh S S FIUHEEL VLD LTS, ZONIV T Y
W& BEEHFEROMBE A(s) = (X(9), px(9),... ) s=CTDIil qgld s=0TDHIA
fiido = (X0, Po... ) EDL T L 75 4 ZERTKD NS, —FH. i
FA 5 —RET

dq 1(d2q 2
npuno+ﬂx\v &+\A\\Q 04 4.
ds/so 2\ds?) (1.1

ERTIENTE S, ZITRT v/ ORI

g 9g o %@u
f,g|= h“|“
L] _Ww % dp;  Ip; X (11.2)
ENIIV R DOEETFEN
VQIE P IIE
apx X X
y JH o JH
-2 =
7Py » (11.3)
oH oH
t=—, -
Ipt P ot

ala)_ g (i, o)
i213\ i ds dp; ds

S ﬁ&-@ﬁ

145\ 0x o ap; o (11.4)

=[f,H]
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EELSIENTEZ S, HE>TTA BRI

QHMAQ+F_IW+W~F.I%ITN+...vmno (11.5)

LERINL, 4. KT v/ OFEIREHEEFLALL.

fLo"=[..[[.g]g]..q]

n

(11.6)

EERLTEL L., (1L.9F

EH%TAMM%E:W Lg%::wo 11.7)

s=0

ERTIENTES, Tz ALDF 2T g DBE (DH L TH
AR

f(a)(£)=(F(a)eHl) (11.8)

s=0
CHEHATEALZ EIIBBITHNI S,

DEVZOD SIRIFELZ2WN I U T 2 Hy, Hof ZDEIZF N EnE
S0, IR LB EOERZE XS, TOmBDMEGITIL.7)ZHED
RLUHAWA L,

O = Ao_mw:&m: _ AAQL_IN\N:L.EEVWO

u ?L_INEL,I&FHO A:.@v

wHNU_.

ETDDEBMOETERINA., ZHLT. NIV F2T U SIRET 4%
HTH. TOEEI. siZOVWTHA R ThiE. 2ok ) SfsiiEE 1
DETRTIENTESL, FELZTNIWIT VO, 29 LTERL
TARBUEE LI N AZE M O EAFE R g RO EOREIERHT A DL LT

37



BAINZLETHA.

12 FRERETFOHEH

LUV T4 Y ERHRMER TORTRENL S L ADho T,
ZORTIE ZOBBEETOV ONPOBEE RS LITT 5. 9. =
DOIEEET- d Acll  BADHLT B, TIT ek QEHAHNEVIT
A=HChH, TNOLOWS

d.Acld Bd] - d.C]

_ & €2 e (12.1)
C=As+Bd+ [AB]+ B [A B]B]+ o [AB]A]+...
EVIRRTOLDDORBIERE T CES 2eWTE 5. (120)DEEHEL
Baker-Campbell-HausdorffO/AFE I, e& 3D/ SR T 4.
CITEERI LI, AL BATIR([ABI=0 )2 O, (120 ZDHD B
2 C=Ae +BoIZ2 Y. LADENUIMEREDeL T LTRYIDI L
THb, ZIhb, Bk

d Al A dA-A _1 (12.2)
BELNBDT, dADBEREN d-AITH L ENHEN D,
KT, SHEB T OERERD EUIOID L THAN, WH
f(q) Al f(q)DHh D FERERARIC 5 L VBIMK g = g AR AT 2 2 21213
BTN, DY,

f(q)elAl = (qelAl) (12.3)

THAH. JHUILYRT v ORI T HiEREEEH AL L.
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fgldAl- 3 (999 _ I 99 A
-] _Wmm X Jp; Ip %x_u

&w&w-&w&wu
i213 Xy P 9Py 9%

3
Mzif§§f2f§§u
i213 r%x_. oXqj %U_. mxu_.; Xk P IPk 9Py

r%x_. Py I %UH_.L Xy X IPKk IXg

dfy Ixj  ofy IP; /h I Xk g %x;
_ \%:mg-mmgﬁgeﬁs#-s$&;u
i3 r%x_. Ik IP; %X_A; Xy M Py IXqi
ofq m@Hh%x_ e IXj mxxu

=

+— =

oxi X\ oxqi oy APy X
j XK\ IXg IPg ’ Pi oXq 12.4)
9t 9o (9P dpy _ TP dpy
IPj IPk \ IXq IPi Py Iy
0
ofy o dfy 9
- TL9 T 11, g ]=[f Al gd Al
_uMB?x_ I Ip IX; L] ﬁ ’ _
= Ewﬁ.@&,ﬁ

%185, TITouh s o DGR TN VT L T4 I THLHI E 2N
72e 2Ih5.

[,g]elAl = L*Zﬁ @%_Z_ (12.5)

HHWIE
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-Al[,g]el Al uﬁ@m_ﬁ (12.6)
MEoN., HIZE

d-Ald Bld Al - d 8] 12.7)

MEHINGL, ARU2DDBERT S E IAIOEDLIIBEZLLNS, 4.
HHL TV T T4 TIREEER LA ZITV, TOFH L WERIIN IV b
ST UBMMER LR, XD EOEEIRLZETAE. FNII02.7DE
WO L EBEMPNLTHAY) ., 127DFDLTFNDE. NIJIVEF=TUBD
HOEME TOFE I EXBRA NIV T Y BLANC L AER %L
W, EWHIPHEEERLTWA,

13F|H T LI T 14 VEBROITRER

WMELL T Uo7 4 V&L, BEGEEEEEERTAILIILD.
HEAREEIREOMMHZBM L COREETREINAZ L ZRA. N Cld—HIC
ZIAIFRIEE Z OB EIIIE ) R ADTHAH ) h. ZOHITIE. Ok
FININWI2T Y HIWZEBD TV T4 EdHIIIEEFEREEZEE
et h,

FIRMOMEIID L T 7T 4 VEBPEGIENTRIN T WL
BT EEVHEI NIV P T o2 RKOLHI L THA, IR IER
EOEZT 205G, BNV 2T 28 mkL E(m= 3)D%IE
HnTdH A5EEE.

QL__.:LHQ+ ?_I:L +Wﬁn.1i_1i+:
=(m-1)-th order g (13.1)

LY. AIOFEIEL Fid2m 3xb B2 0 . ERORO(m-1)5h 5
Qm3RE TOFEET. BUIOKRT vV VERRT THRESNS 2 LA
bk, ZIhBHIC. 2T LT 4 ZEED ()R EOSIER,
qeHmlCE 2 SNTWIE, Hpn® m&h 5Q2m-3)R%E TORS fold

[q. fm]h SEEENC KD SN B Z LI/ %, LT,

40

qeHmlel~fm] = qe-Hom-2] 13.2)

LipAZ &1, Baker-Campbell-HausdorffD/AR(12. D) S HHh 5, L.
TARCOEREE HHHERORT NTIDTEIE RA3DDEBEOFIE
l3Baker-Campbell-HausdorffD 2 AV AU BT R < . NRLITFOLIER
qd Mz NRL FOZIER qd - fmlE A L. #iLWNELL FOSER
qe Mem-2]Z kD Bh . BB VIENKLL TFOSER qd HmlifEH0EE - fm]
RFIEIOILTHD, 9 LTA3DDENEE Y B LT TIESED
3

qeHs] - i...L;BE;&L_EL;& (13.3)

DENIREEGREING., COBEILY, 72 FEOHEATEHR
ONTZFERIEL T L 7T 4 ZEBRPUINDOEDDO L HIIERINLHI LN
Hhh, & 5lTBaker-Campbell-HausdorffD AT % (13.3)D G0 HOIUE S
FOEOORBEREFCRINS, HIEEEOSENTES 2 HN-IER
BTV T4 2 EWMES R AIEFENIIV F2T AR 6Nz,

ST NIV PETUMROBEZEL L. BRA3.DOFEIELE S IE
Heglel 12720, IFBELERFOZRELCE 2. LAL., BLE
i qd HIWSHEATE 2 SNTWilE, TO®ESE TV 774 747
FITHY ., TOHETINIHEIROONA, TZTWHET. L 7L
T5 4 VEWERDEINIERLTEL . HAHEERE a(S)DBIE f(q) D
L TL T4 W f(q)Lid. £OHROMEERE g% Mjjaj TEZ X
2HDIZHE LW Mijids T L 75 4 2175, % 2 CER qd HDBES
% L &, ZHEN qdH L-UEH E MRS 2 & T 2wl T
L2754 7%ENTHAH. TLTHEDORHREZMERL. B 2&L Y
VIV T 4 DB qd LT

qelH] = g Hs] L (13.4)
ERRTELI LIRS,
WMIEL T U774 2R LIt 0 CRUIBHEEFORE12.3)~
4



(127 L [EfFOHE

f(a)L = f(aL)

[f.g]L=[fL,gL]= fL[,0L]

L=, glL =[,gL] (13.5)
L-1elo]L = d.ot]

ZffoTWAh, LIZAT. EREOE-LTA VL W OPORRHEET
DWETHD. 45 DOEMEETORE Hold Ha|x RA L. HEH135%
FALT

e Hold Ha] = dHoa] L, d Haz] L,

= L.Iwwu_ _IU L;l_m.wu_ _lm“_._l_u_lm = m_waIUwH_LH_IQw_ImHH_ _l—u_lm AM wmv

LRI RS, FRLELAADRIMRING, TOERER D B
. ERE LA VARSI AR SN, FOIEGHIEA A
13D EICEINDLI ENbI D, B—LTA U ehOBBimME. 4
RO Z LIRS EHAORIBH SO’ TH S, 72, E—LTF4 vDigh
THEEERAITONDL T EBH LN, FEEERDTNTI U TILI T Y
R RET I FNUIE — LT 4 L O/ E R L [ SRS
HOTIE 2,

TR, UERCHEERIE L CiTo72 8918, BE—L94 YO AO
YO CHEY ISR E 5L CH L WE— F2ERL. E—L94
DR M EOEERRETE AP EINEEL LY, DEYE—
154 v dHnlZH LAO Oz d Yol dUilic k1.

dYi1ldHm] L d~Yo] (13.7)
% TEEE] &1L 2HDOIZ LIV, 2T Hp Ug, Ukt m XD %IER T

HAH. T E TR LD BRI A OIEEEIL. BEEEEILA
TTUTONTE Y. HIIROFER 2 MHRICT 700 ER A EER

42

; IC_+__uc_ ! I_C_+_uc_
8y = 2 » = 2 (13.8)

TIRTHERINTWLIDET S, (U, py )05 (a,, 8- JNDEBRITL
TLIT4 0 THAH, THITHE. WAL OF S

g, — etk g, (13.9)
LEINS, ZITudi HEDE- FOEEATH S, £ 7218
Ji=-ig,a_ (13.10)
DEIL IS L TRETH S, 2 CREBRW.DMERI 2R T %
E91TU0, U182y . ZhizBviaiug. Uy, Ul L AERIOEES
THh., HER Hm, Ug, U WT N B IERITET & &85
Am(3), Up(3), Up(3) & FNLIIk Hin, U, U £ 12530 BAB. Ug(J),Up ()

BVERTEZIES WAL U =0 =0 LTH ZZTOHMUIIHEL
v, AL A3DTA3.5% vl

Uild Hm+Hi]d ~UoL ] | (13.11)
EFzINAD, T THLULHUODH T, mXA5H2m3ROEETEZE R

Ui =UpL-1 - Hy, (13.12)

U] Hm] L d:~Yo] = e Hom-2]d . Am(3)] | (13.13)
ERRLZ b S, ZOROEDERLE, VBRI 2m-3 RFE THREZ

o TWAHI OIS, LI2hF>TIORE. "WAL 28R40 RE
i

43



e U] ... V5] Ha] el -U5)]

= L Hom- LL“ AI +Im+IA+va:vH_ L (13.14)

LY. EBORME TR ERET ABICE— FEEERTELILM
b AWERT 7T OBIBFEREI R CH S Z LIRS, ERITIOERE
13, BEARMCZEROMRA. HEWITISEEEDRELTHY . BT
B OTH A,

B, (131490 % 9 IAEENEH AEOEZENES . B, /5l
DE— FEHEUn] ... dUle 0 L oDEBEE T JUilcE s L. %
RUIOHZIIER 2 B SERVE A A E TN ATREEAD S, ZOS
IO EOIERE - FAEELTCOLBAALEDRL, F/2 &
ST AILES. 4. 6. . LmxhS2m3RE T BT . BT
1RDDEA TV THMEEIT V. 2Ok RROFETOMR AILE TR
131 HDEDD IO Bir o 72 bDIZ B0, FCEBBII NI,
ZOEEL. LA EEOEES T FEEETA L XL EEEL
Wb DhH 5.

OEH
LU —LT4 UBEROFETELBNTHRALT A,

elHIL, H=ku4 (13.15)

AOTOEEE—Fid Ug=0T. (up)BETHAETS, THUIHLT
HODEEE— FE2A31SHDOHETHREL L. #BES LiZEERI 2>
THEY. Ug=0D5E5HODFEEE— FIZIZZE L 2w,

EZAHTIDEIRART v/ ARSI HEE T O B B
AT Iy Mathematica TiT ) DV EELRHETH A, £ZTLTF.
MathematicalZ & ZMEHOP 24845 4. 7. CZTHIEHBEEIIZREL.
TOIEEZER Z(@b)e L THRADREREZERT A. I & gDRT v
VR

p[f_,g_]:=Expand[D{f,a] g, b]-D{g,al O f,b]];

TERTH. 2T, ExpandiZZD5[BOAZRET AFETHD .
44

Df,al i3 % a T T AHETH 5. Eﬁ PEIEEOTERT
FOmBIZTE LD THELDTHERBLTIEL W, 4. (a SME.@AH%%@
PEEHEEELTAL. FRUSTTANI IV _, 7 hit

h=k/ 4 (a-1 b)"4;
THhH, CNUIARATHAH 6. BIE1312)D UL, Hynk LTld4. SR

MEIND, HDRAO6RL, EOE Y)Y & TAEE trunc[h, 5] T

hl=t runc[h, 5];
Print[h1]

D (NTEEHEA). Ui=-Hpd J=—-iabDBIETRWIE. RBl5 (ap)"C
PWIEE 2 0 753 HEnonsecul arternf hl] ¢

h' =nonsecul art ernf hl];
ul=-h";
Print[ul]

DENTRDOENS., £T-HGE Hy - HaDHDSRE TOHE

Print[hl-h']

THh, KIIKRA3.13). HAWLEESOBEET d.Ham 2] - dVi]dHm]d~Fm]
P OEFROFEREE Hom_o 23RO 670w, £ CI I TliEi

45



(a,b)d Vil&iT ) #EEe[{a b}, Ul IZL VERAXRE M1 £ T

umap=e[ {a, b}, ul];

Print [ unap]
5 2
3 2 3 3a k 4 2
{a+1 a k-3l ab k-Db k- ------- -3l a bk -
2
3 2 2 4 2
9a b k 2 3 2 3ab k
.......... +3la b k - ---------]
2 2
4 2
3 2 3 3a bk
b+a k-3la bk+1b k- --------- -
2
2 3 2 5 2
3 2 2 9a b k 4 2 3b k
3l a b k - ---------- +31lab k - ------- }
2 2

DENTRDTHL . T TEMECL LTz, EROE Hom 2l & 521
(a,b)d Ham-2] = (a,b)dVild Hmld -Am]i 388 B % 2 217> C. MAZE
,d

unmap2=e[ e[ umap, h], - (hl-h')];

Print [ unap2]
5 2 3 2 2
2 3a k 4 2 9a b k
fa-3a bk+------- 61 a bk Hoeeemmanna- .
2 2
4 2
2 3 2 15ab k
121 a b Kk - ---------- ;
2
4 2 2 3 2
2 15a bk 3 2 2 9a b k
b+3ab k- ---------- +12 1 8 b K 4 cememaon +
2 2
5 2
4 2 3b k
61 ab k + ------- }
2
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ERDOENL, ZOEWP LNV F2T 2 Homop % KD LR
| ogmapal | [ unap2] TITi>4L.

h2=I ognapal | [ umap2] ;
Pri nt[ h2]

D& GRUEDESAE ST FRTIE. SEORIEANE LIS
(105)Dsii (a,b) el Hm] = (a,b)d Vil Hom-2]d Fm]$ pit 0 S0 T A%,

9K
12

Print[ e[{a b},h]-e[e[e[{a, b},-ul],h2], (hi-h')] ]

{0, 0}

Y. ZOBRIMBPEPIE EH6RETRDZ>TWAI bbb, L
FD & B E B RIT) DA diagl ef t ThH A,

ZDEITL T, IFEIEHEE — FidMathematica TEERFTE T E AH%
KL, FOMBEZ EONINW P2TUVOBEIIRTALY. £9. IhZE
TOEEE— FOM SR EZRT.

elHl
AE_PHVA ?o.v:ov
duil el-Uo] -1
R N
?H__ocpvl ,co__ocovu?o.u:ov
E13.1

ZOEMPS bR LI, HO0ZEH V] - dUn] ... d Vsl & FEE R E

TRtE L B dUildHd-Vs] = dVild HIE LHIENS . (a0, py) Ot

BHPCORERIGRT A2 L A SN S, £2CI2Clk. Uik

diagleftic k. M=2, 6. 122KF TRD-BEIT. dVildH%Z (0, py)D
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FAHZEHNTOMRBE B S8, ERFOERAFELEZOMIE>T
WAPE I PEFANTAL, 72770, S TEHEELZIMMERS0wWoLT.
dUile BB R S AL EOFEE LTI ML) RIELND 5.,
B HELD HRTE TOSHERATETIDOTH LN, FhTid 7
L 7T 4 23 670wl . fEROEEN. UViOXBDITYNIZL LD
. JUDITYINIZE B BDOPRFIADE A2, T I Tk dUiERD &
) IR FETERDTAS. FUTER

_ 10Ui/u+U py+Py)

U=Uu+— ,
M op, \ 2 2 )

_ o 10Uf u+d py+Py) (13.16)
PPy el 2 7 2 )

EHATALDOTHA. COBWIIER. 0TV IT4 7 THA. I
TMIZHAEHTHY. REGEMIZHLTIOEREEMEEEDEL/2HD
N UIIED DIFHLTH S, —EIOD13.16)DERIHDOS HI

U, Pt TREETRE2 KOS, LTORTIE. MZ15E LTWAD,
EEERIIM I L CIERL TV A,

128 F TOU{TEEIEEEE 0 b)) THEL2DDE(upu)TRLO)

h=k/ 4 (a-1 b)"4;
d=di agleft[h, 12];

ul=Expand[-df [1]]1/.

oﬁw-vﬁc+_ pu)/ Sart[2], b->(1 u+pu)/Sart[2]}];
4V

ul = (3*k*pun4)/8 + (25*k"3*pun8)/16 + (657*k"5*pu~12)/160 +
(3*k*pur2*unr2)/4 + 4*k"3*pur6*un2 -
(291*k"5*punr10*unr2)/ 20 + 3*k"2*pun3*unr3 +
25* kA 4*pur7*un3 - (5*k*unr4)/8 + (45%k~3*pundrund)/ 8 -
(8023*k"5*pur8*und4)/ 160 + 3*k"2*pu*u”r5 +
48*kN4* pur5*uns + (23*kA3*punr2*unB) /2 +
(4123*k"5*pun6*un6)/ 60 + 45*kN4*pur3*un7? +
(69*k"3*un8)/ 16 + (5015*k"5*pu”4*u”8)/32 +
22*kM4*pu*ur9 + (1241*k~5*pu”2*u”10)/ 10 +
(12473*k”5*unr12) / 480

A, BRI, 128F TOHIT

3J k 4 3 6 5
...... +25J k + 2520 k

48

THh, £T. Pz k=1, FF 045D AL, BHlaD kI, UIDRER
& BV A1 EEBENRMIGEOWTTS SRS, Ll ZIh5
BUEEPERLHE. BoDEHIT(k=1, F1F0.5). Xz BFCHIET
Y. HEO—SEAA > THPALES P> TLE ). IFREOES
BLEEL o> THREBRIINE L2 24, ZOPIThhh s L) ICIERE
ZROFET — FU3ANIEBDED H LR SN/-HHEATOAERZ D -
TWAHDTHA, £z, BIHANL L)L) RIFFIEREE—F
O AILOFIRZ L HEBEAD Y. 22U L LR EDEND
FETLHILIGERLRTNIE RS2,

49



T ) I
plf_ g_]:=Expand[D{f,a]D{g,b]-D{g,a]D{f,b]];

fEREE T
e[f_,g_]:=Mdul e[{s, nf,ng, f1,vl, n},
If[Vectorf], Map[e[#, 0] & f],
f1=Expand[f];
gl=Expand[ g] ;
nf=l owest[f1];
ng=l owest [ g1] ;
s=0;
I f[Samed g, 0], trunc[f1, maxord],
For [ n=Fl oor [ (maxord-nf)/(ng-2)]
, n>=0, n=n-1,
s=trunc[f 1+
p[ s, trunc[ gl, maxor d- n*(ng-2)-nf+2]]/
n+1), maxor d- n*( ng- 2
1322 y (n+1) (ng-2)]

S
1]
1.

ZEADY YT !
trunc[f_,ord_]:=Modul e[{},
_:<mo~oﬁQ: Map[trunc[#, ord] & f],
If[Sameq f, 0], O,
Sel ect [ mxbm:& : +1,
Exponent [ #, a] +Exponent [ #, b] <=ord &] - 1]
11;

ZIHRDRITKE
| owest [f_]:=Mbdul e :
I f[Vector f], g=Map
M n[ Sel mol@# =
M n[ Exponent [ Expan
Exponent [ Expand][ f

=
T
I|I

ovest [#] & f];

LA RROBIIOR H0RERTZT)
| ogmap[ v_Li st]: =Modul m:@v
g=Integrate[v[[1]],

o
c
=
III|III|III|II

02 __mxnm:& g- | nt egr at mﬁi _ 2]1+D g, a] , a] ]
04 . 13.26 T EISROBIZDE DRI |
C | ocmmvm_ I [w_List]:=Mdule[{g,n, Vv, vl wl},
L e g=0;
06 — Vs - wl=t r unc[ w, maxor d-1] ;
C1 | _ 1 1 1 _ 1 1 1 _ r._L‘_ | _ 1 1 1 _ | <<$Hw>\_._.“®—<“_.l<|.mm —uw
= osmmm?ﬁ _
04 02 0 02 04 n=l owest[v1];
u g=g+l ogmap[trunc[vl, M n[ maxord-1, 2n-2]]];
v=e[wl, -g]];
Expand[g]];

50 51



P OB CRWEnE L V72T !
nonsecul arternff_]:=Mdul e[ {n},
_m.m_ ect[f, Not[ Match@ #, (a"m_ I nteger b"mInteger)_]]§&]

TS
di agl ef t[f_, maxorder_]: =Mdul e[{g, 91, hl, hul, h, u, ul, n, gd},
maxor d=maxor der ;
u={a, b};
g=trunc[f, maxord];
h=0;
Wi | e[ n=Il onest [ g];
n>0 && n<=naxord,
hul=trunc[g, M n[ 2n- 3, maxord]];
ul=-nonsecul arternf hul];
hl=hul+ul;
h=h+h1;
gl=e[e[{a, b}, ul], g];
I'f[ Not [ Sane h1,0]], gl=e[ g1, -hl]];
g=l ogmapal | [ g1] ;
u=e[ u, -ul];
]; Expand[{I ogrmapal I [u], h}]];
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14 BRI (7. 217250155)

INFETEE - IBEEEFOBEICOWTL Y T L 7T 4 7 EROEE
{EZRA~TELD. 208 ) RIER{EIRLDENEEETL20PE—~L 7
4 AR ZR LS E. BRI A N —D - ) 2RI T
LEZTHA,

F9. AL UVIPEFEL 9 L5 —OFIIEAHIE closed orbit
PHEETLHIETHAD, TabHESY IHDD LG TOMMEEMZE
AhHL &, FOBHOMMEZEMEZY V7RO L > TEEL 22w
HAEET LI ETHLH. BE. AML—2 - U 7OERFTHETIED)
TPNEELLITOL 6N L EDOFETDO DD TH A, F-. EiFEx
PRI T OBRERIIH > TOHEHEIIFEET S, HLHWE. T
Z0 U EE L LDREND - T E-FHIEIIEET A LThW.
Flo—al, BHEED DR LBV EOBFEET L. LT L —ThHSL
PEIRW, T LA DLFLEND L OFEL TWAIZ L,
BLOKFOEMIL T 754 7 THAHAI L Rl 2 ED S, 72
72 FELZINE RSVl BAfuE L Th e idihd 4 R LRI TRAS
TWZ L THA. HHEETD DO Z EEM sILESHE G DDA, Tt
BIZEE EODOTHY . EEIFTEPEMNE LT WVWE IITENI LW
L. 72U T7—RO 2 THEEEZ L TbLw, 7E2E0BELHEL
DTV T4 ZEBILTENEY T etkb L T L 2 g SEWT
FINLHTZ LI DERED T,

ST, FENEELTHELZA L - - U T L TORFIIES
TWil, FTHEICHBEIIRLOEBEHEDE L DD, HbTMIThiz
BEDEEETHLH. ZOTNOKRE SIHFESDSITNIEFHEDR Y D
ZROWIET DO 5SLE WERFA~NNI W, £5°. 20K BMREE.
BN%. BAEED E Y O—RFORLE T MARIT2FN X 6t Ak S Tn s
BEEEZLLY. FOL EE. FRENOURINDK SO EERZT 2%
ATl v, TR CR- LIS T L T 4 ZiTHIOE i 3 35E
HOEFEHONT . ERONT . @EROADMOWT NI AEINLD.
U2 RRE T TERE LPRONGR W, LS E#SPEEILRL200.
WTNOBEBEOMED 1 2 A 2 WIEES. T70b b EREFERRON
T AGERTTHLH, BEREPEFRONTIIR L0103, 217271
DEEZITHNO B race DFHEAR Z A W EBUBEFR ST TH A,
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4. AT2PNDELETH] X & KT Twiss/ VT A—%

-1

AH oui\fmp 0) ﬁoomg m:e:H out\/mo 0)
0

X = el : ,‘
ap 1 /,,,,\WL -sing cosg)\ag 1 r 0 ‘/,,,.mo;
u\ A /M.MVAS& +A§%3v \«%%@ ! e
(g -ag)cosg +(agag +1 sing m‘o .
N \ By (cosg - azsing)

DHHTAOLHOTRLEZE DD, BIS. ar=ag=a,f1=Po=B&
RHLDEELL Y. TOBE. 1493

(Cosu +asinu psnu
X nkln_.+o“m

B

sinu cosu —asinu (14.1)

Eiph, ZITAADGepeHEMZ 2, N4 VDFLBIEFEET L7290
Wi ST 2<uX <2 TSI 6700w, DF D, Twiss/¥ 7 A—4
DOFEEIEIPEET AL & BRIV RERZ LIZEETH S, F(14.1)
PolE. ITVXOBEEEA cosprisnuTHALZ &, F-EDEEE—FAN
LIgi(7.5) THO - HEBELD DD THAHZ EDBEIMNL, 25, (14.)T
i3 BEFICIEIZLLHDDE L. WDFFIIXDOA )RS, HiRkD L, nDEE
HERIAETH 5.

4 U IO B H1ET RO FETTwiss/ S5 A — 7 OREIERE %
fre T L. OB CORBIEIL DY —L4 T4 TDTwiss/ N7 A —
FORELERUFRETR)THETEZ L. 29 LT, 7L TTwiss/y
T A HEFROBEE LCEE A 8205, U 7ORUIOD1ES0 L it
DIGFRSINDELIZ TS Xk T4 L. sthOHFET LY o 7 —REOAT
FEX10XXFTHY . FOEEEASOTOEEEE T 2O LT
HH, DFD . (4.DDFDa, BIHEFOBBTH LA, Wi Ve T
HBCHLH, ZONTA—FUIT 22— e & LI, AFL—T 1)
VITORBEELRING A—FTH A,

Twiss/$ 7 A — & DORFEIRIC & > TV v F—ROEE T2 14. 10D L 9
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WEDLHE, U T EafHLTzE 2 OEETIIE

(Cosu +asinu psinu J:
x:uir\%mm:t oomtlxm_:i

1B E-Hﬁoo% %J\ B ou
\a/\B B) \-sinu cosu)la/ B B)
u:\<m o/Lmoom,: n:tux B 0)
le/ g p) \-sinu cosu) (/i 5)
(VB 0\ Y/ cosnu sinnu Y.\p o/ (14.2)
|rQ>ﬁ /W; A sinnu oom:tu Q /\B /,,,,\
(Cosnu + asinnu psinnu \
uﬁ l+a? . .

=5 sinnu oom:,:|gm_::i

LR BT - pEafE L2 bOIELL b,

ST, 29 L TR Twiss/ VT A~ ORI TERE Y 2 7 P% ]
TAHE—LIHEEGT 2DEAY M. 4. HAEMIY 7AO—EI k1
TAFLIET S, U IPRETHNE. Lk 1R 20 A8t G 2%
FHSEET HA. FEDEE (X, pxn) ETHE. FRUTA42H 5

0%y O QoM:WMNQ.m_::t mu::t. Xo O
oy, m H-5 snnu cosnu-asinn ool (14.3)
L%, 5. U T HLH TS, K FOIREO 53 BOR

fiEtd

xm (cosnu + Qm_::tv 2 +2(cosny + a sinnp ) BSINNK Xg Pyo

+B2sin? ny p2,

1+ g2 (14.4)
w m‘xm +20X%gPxo +ono mu Bduo

55

E7p4, ZZTsn2nu =cos?nu =12, snnucosnu = 0JZ X,
Covrant-SnyderD A% & JyoDEZB. D FIH L 72, FHRIZ.

1+ a2
XnPxn = —aduo, PZ, = 5w (14.5)

3B NS, (14.9). (14.5)% Twiss/ 35 A—FOREGEEB. 9L Rt~ T,
& AT O RO BB E L B Twiss/S T A — Y ORIBIRICEET A L
Mohd, JITEI vy ADREE B 7- Tt Courant-SnyderD A &

Juo T, LLEDEHIRTCH RIFMOIIHE L W) B Tld Twiss/ ¥
T AT OREEBADBE L W) ZENFALDT, FRFOE—LOE
HTOHHARL Z WD 7D,

LIETE># &I H< £ THRBFMOEFEIFHTA2OTHY . &
BIIRTAHLOTIERW. L L., EEOMERE T W oD
7B L0 . AHERIIEESE L TWih sl E—L L EREZHED B
T B Twiss/ ST A —Z OFEERICHEET 58I ->TLE D 2 &A%
W, FOUEDOHEMT. IFEEOLDIIER TOT - 03H LT
DTNADHLHDT. BN TR E > 725 % L TWTHRIFMD
BIIZHEI R 2 L THARI4.120), flzid. BHmOE#

.1!\

—_ ,...-.....-.....-....
4 S

E14.1

Y AR FEOEFHEOEOIIE ) BIESHNL O L ) LHEHIET
L. Elo. EFANL—D - UV TTCEL o0 PRSI L SIREIO
BIEE LI 0 & 2 AOFREIZLY . HHRBIFRHEE/RIZIE Twiss/ VT A
— YO EELTLE ).
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LI ED &9 Twiss/ 3T A—F DRI A L —2 - U TOREZR
T L EDHTHELIZDDTH S, TRREERTHLPPAIZ. 1
 TOVROR T TiRE H. £ LTEDFEEDDLDN 7D
WLUEDRE ) OBELHEERZRALE L TWwah, T2, E—L DG D KiF
MEFHIN T SmediEag & MR LEREICLSFELOFEEGL W)
DORA B LH. ) L {Twiss/3 T A —FOREIEIRIIES —#IIHW SN
TWLDITTHLH, TOEADBREE> D EORR 2 EEL THRY
HE IR0, MR, Twiss/ VT A—& ORISR OB T
HLHN, TOMIEI)  F2EPLRELDDOTH Y. TOEFHDILI
DR HE TRELDDTIIRVWEWV) 2L THLH. 4. UV THD
HH2E0Es12 Y TOMDEETHDRIATA DR EEZDH. Th
AT HPE

X12 = /B1Bo sin(¢1 - ¢o) (14.6)

EETNENDOGI TCORPIBOE TR NS, ZOROEMIIETIIT
H LN OHLMI0ESIOMOBRFR/ZVF TRELETHLDIIX L. Gl
VW72t PoRELERZEATVAD, ZORNDEKEIZT2RLE, U
THD0EsIDIZ 72 WIGFTOBRFR 2 ZIL S THOEIDENIZL L T 9 72
BUAT 4. Fd BROZ LR H14.0DHADMAEDEIIs0L 1D
M2 WERIIMCEL DVWOTHLHH. COXRET 2D THEDEHE
fBlEH H0IIR 60w, ELBEEHREFRREIVWC L THHY H 4.
CDE T, Twiss/NFA—FIRIMBVRETH Y. 2HEMDEETID L
) TR e B & Twiss/ NG A — & TRTDIEFTEH HH. COREK%
R LB LEHRIIEREL Msin.,

15 1RITEFHD IS
S ETE, HIACEERY S DB B HIA T perturbation A
ol b EOBERERL B, U2 IO D ABI b Y 71 HOERT
1 0
PIAA TR DAL & SOBFHE |\ | OBOBEBADID- 1

L&, COBRBOEOEBRE@ER)MY quadrupole kick & L5, ZD&
D 7R D I FERME L 2 APRFARZEFAD MR 20T S5 51V S
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N4, B A > 720 2 F1UROIE T

1 0 (cosu + asinu gsnu
x\uh ; 1+ a2 . ;
_k 1)l - 5 snu cosu-asinu
( cosu +asinu psinu \
=| 1+a2 . . . .
- sinu - k(cosu + asinu) cosu - asinu -kBsinu
b (15.1)
(cosu’ +a'sinu’ p'snu’ )
= 1+a'?2 . S,
% sinu' cosu'-a'snu

Elpdh, JOTH v D CRIIBHROMEERTOOLT L, 20
RO % & AUTIBIHROT 21—

oomt‘uoomt|%m_3: (15.2)

AEond, SZIhLEYVHATERZETHLELT). At

nir-2A < u < nr, Dmﬁ%-H% (15.3)

DOFFIH L E ZRAS )R B2, DF VEBBRO Y VIR EE
THAHAZLNEMN AL, ZI T MEEOBRTHAH. 7. BHERD T2
— 2 & iBEIOT 1~ OB E LTES L1520 8912704, DY
IBEIRIO T 2— A p [ 2D PEEEIIERAD ., BEROY V THAE
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